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2
Mathematical Formulae

Compound interest

Total amount = F( 1+ L]
100

Mensuration
Curve surface area of a cone = nrf

Surface area of a sphere = 4’

Volume of a cone = %:u-!h
4
Volume of a sphere = = ar

Area of tnangle ABC = %ah sin

o=

Arc length = rf), where # is in radians

, 1 . :
Sector Area = — ¥#, where @ is in radians

Trigonometry

a h R
sind snf sinC

1 % 2
a=b"+c"—2bccos A

Statistics

A
Mean =
r

2
o]

P,

™

Standard deviation =

—

\
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1Y0.1257 -0.258°

1 (a) Calculate WL

Write down the first six digits on your calculator display.

Answer  fa) [1]

(b)  Write your answer to part (a) correct to 4 significant figures,

Answer (b) [1]

2 Factorise completely 126°y" —1-3x" + 47,

Answer [2]

3 Cider costs p cents per litre.

Given that a barrel can contain ¢ em® of cider, find an expression, in terms of p and g, for the cost of a

barrel of cider in dollars.

Answer % [3]

AMKSS 3E MYE 40480172016 [Turn Over
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4 (a) Giventhat 25" +125=5", find £.

Answer (@) k [1]
(b)  Simplify
]
o X3
vy
Answer (b)fi) [2]
G
ii 2+ 3
) S5x’
Answer (b)fii) [2]
(c) Simplify ‘-‘J’F + UE_‘ , leaving vour answer in radical form.
A
Answer {c) [3]
AMKSS 3E MYE 4048/01/2016 [Turn Over
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R 2 3
5  Simplify - .
’ (1-2¢) 2x-1

Answer _[2]
6 Written as the product of their prime factors,
a=2"x5x7,
h=2x3x5",
e=2"%x3" x5’
Find
(a)  the value of the square root of ¢,
Answer (a) (1]

(b)  the LCM ofa, b and ¢, giving your answer as the product of its prime factors,

Answer (b) : [1]

(¢)  the greatest number that will divide a, b and ¢ exactly.

Answer  (c) [

AMKSS JE MYE ADARID1/2016 [Turn Over
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7  The scale of amap is 2.5 em : 0.5 km.

(a)  Write this scale in the form 1 : .

Answer  {a) [1]

(b)  The distance between two villages on the map 1s 12.5 cm.

Find the actual distance, in kilometres, between the two villages.

Answer (b} km [1]

(¢) A reservoir has an actual area of 7.5 km”.

Find the area, in square centimetres, of the reservoir on the map.

Answer (¢} em’ [2]

B (a) Express x* =12x+9 in the form (x + a) + b.

Answer  (a) [1]

b) Hence solve the equation x° —12x+9 =0, giving your answers correct to two decimal places.
q BIVIDE ¥ P

Answer (b)) x= or 3]

AMKSS 3E MYE 4048/01/2018 [Turn Over
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9  Solve the simultaneous equations
Sx+6y=9,
Ty+8x=17.

Answer x=

y= 3]

AMKSS 3E MYE 4048/01/2016 [Turn Over
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Jx+8

10 (a) Solvethe inequality x—2<2x+7 <

Answer (a) [3]

” i . 2 , Ix+8
(b) Hence write down the smallest integer value of x which satisfies x -2 <2x+7< 3

Answer  (b) 1]

11 Operating on their own, pipe 4 and pipe B can {ill a tanker with petrol in 5 minutes and 7 minutes
respectively.

Find the time taken for the tanker to be filled by the two pipes operating together.

Answer mins s [3]

AMKSS 3E MYE 4048/01/2016 [Turn Over
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12 In asurvey, a group of students were asked how many siblings they have. The number is shown in the

table below.

Number of siblings 0 ] 2 3 4

Number of students 24 28 2v-3 l 7 3

(a)  Write down the largest possible value of x if the modal number of siblings is 1.

Answer (a) x= [1]

(b)  Write down the smallest possible value of x if the median number of siblings is 2.

Answer (b} x= [1]

(¢)  Calculate the value of x if the mean number of siblings is 1.

Answer (¢) x= [2]

. 3x—-4 4 x-=5
13 Solve the equation +—= A
4 3 7 %

Answer x= [2]

AMKSS 3E MYE 4048/01/2016 [Turn Over
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14  Angle BEC = 90" and angle CDE = 90",
CB is produced to A.
CE=5cm, BC=13cmand DE=3 cm.

Write down

(a) sin ZDEC,

(b) tanARCE,

(c) cos ZARBE .

AMEES IE MYE

SA1 Ang Mo Kio Secondary School

10

Answer (a) sin£LDEC=  [l1]

Answer (b) tanZBCE = (2]

Answer (¢} cosZABE= _ 1]
AD4B172016 o [Turn Over



11

15 (a) (i) Sketch the graph of y=x{6—x).
|-1I

.
0 X
[2]
(i) Write down the equation of the line of symmetry of y = x(6-x).
Answer  falfii) [1]
(b) (i)  Sketch the graph of y =4+ (x—-3) .
-1’
'
0 v
[2]
(ii) Write down the coordinates of the minimum point of the curve,
Answer  (b)Ti) | ) [1]
AMKSS 3E MYE 4048012016 [Turn Over
SA1 Ang Mo Kio Secondary School
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16  According to studies, the Earth has witnessed live major mass extinctions.
(a) The first major mass extinction, the End Ordovician event and the last major mass extinction, the
End Cretaceous event happened 0.44 billion and 66 million years ago respectively.
Find the number of years between the two events,

Give your answer in standard form.

Answer fa) years  [1]

(b) During the Cretaceous period, ammonite, a spherical organism of diameter 2.5 millimetres thrived
in the ocean.

Calculate the volume of an ammonite in cubic centimetres.

Answer  (h) _cm"' (2]

(¢) The Cretaceous period ended when an asteroid impacted the Earth.
Given that the asteroid ravelled 8325 millimetres in an hour, calculate the speed of the asteroid.

Express your answer in kilometres per second.

Answer (c) km/s [2]

AMKSS 3E MYE 4048/01/2016 [Turn Over
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17 A train departs from Moscow, Russia and arrives at Nice, France in 51 hours and 53 minutes.
When the local time in Moscow is 1.13 am, Wednesday, the local time in Nice is 11.13 pm, Tuesday.
(a)  The train left Moscow at 10.13 pm, Monday local time.

What was the local time and day in Nice when it armived?

Answer  (a) B . [2]
(b)  The train travelled a total distance of 3281 km.
Find the average speed, in kilometres per hour, of the train.
Answer (b) kmh  [2]

I8 The surface tension of a water droplet, B units, is directly proportional to the square of its radius, r cm,
The surface tension is 1 unit when the radius of the water droplet is R em.

Find the percentage increase in the surface tension of the water droplet when the radius is 4R cm.

Answer % [3]

AMKSS 3E MYE 404810112016 [Turn Over
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19 Paul has a bag of marbles. He divided the marbles into three boxes, A, B and .
The total number of marbles in box A and B as compared to the marbles in box C is in
the ratio of 7 : 5, and the total number of marbles in box 8 and C as compared to the marbles in box A4 is
in the ratio of 13 : 8.

(iiven that there are 34 marbles in box 8, find the total number of marbles in the bag.

Answer marbles [3]

20 (a)  Krystal bought a camera at a cost price of $1188 from the warehouse.

Given that she wants to make a 28% profit, calculate the selling price of the camera.

Answer fa) % [2]

(b)  Krystal also had a meal at a restaurant which amounted to $129.90 after a service charge of 10 %
and a Goods and Service Tax (GST) of 7%.

Calculate the cost price of the meal exclusive of the service charge and GST.

Answer (b) 8§ [2]

AMKSS 3E MYE AQ4BID1/2016 [Turn Over
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21 The line CD has an equation 2x = y—12 and cuts the x-axis at D.

The line AD cuts the x-axis and y-axis at D and E respectively.

Given that the line AC is parallel to the v-axis and the line BC is parallel to the y-axis, find

¥
-
B(-7,1)
» ¥
7
C Al=3,-2)
E
2x=y-12

(a)  the coordinates of C,

Answer fa) | - ) B
(b)  the equation of the line AC,

Answer (b) . [1]

(c) the coordinates of D,

Answer o) |

; ) (1]

21(d) is on the next page

AMKBS 3E MYE

SA1 Ang Mo Kio Secondary School
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(d) the length of the line A5,

16

Answer  {d) units [1]
(e) the equation of the line 4B,
Answer  (e) [2]
()  the coordinates of E.
Answer () ( ) [1]
END OF PAPER
AMKSS 3E MYE 4048/01/2016
SA1 Ang Mo Kio Secondary School 17
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question.

The total of the marks for this paper is 100,

This document consists of 12 printed pages.

SA1 Ang Mo Kio Secondary School



L~ )

Mathematical Formulae

Compound interest

Total amount = P[I + Bl h
100

Mensuration
Curved surface area of a cone= i

Surface area of a sphere = 4

Volume of a cone = % ar’h

Volume of a sphere = :;-m-j

Area of tniangle ABC = %ahsin C
Arc length = ré), where & is in radians

I i S
Sector area = Er‘ﬂ', where # is in radians

Trigonometry

a b ¢

sind sinB sinC

3 1 7
a=b"+c"=2bccos A

Staristics

Y A
>

Mean =

o 4z X4
Standard deviation = Vl sz; - [%T—J

AMKSS 3E MYE 40485022016

SA1 Ang Mo Kio Secondary School
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3

Answer all the questions.

1 (a) Solve the equations
(i 3x"-507=0, [2

o) o
a ooy 3]

43 12+4x

(b)  The equation for calculating the focal length of a lens is given by

. r1
f ou v

(i) Find the value of fwhen u= 4x10™7 and v= 1.2x107". [1]

(ii)  Express v interms of fand u. [2]

(¢)  Given that SN -3:, find the value of =, [2]
In-2m 2 n

(d)  Giventhat x—2y =3and x* +4y" =1, find the value of xy. [2]

(e) At a games carnival, the prices of tickets for adults and children are $2.40 and
$1.60 respectively.
The number of adult tickets and children tickets sold can be represented by
a and ¢ respectively.
(i) On a particular day, the total number of adult tickets sold is 30 less than
the number of children tickets sold.
Write down an equation in @ and ¢ to represent this information. 1]
(ii)  If on the same day the total sales of tickets amount to $228, write down
an equation in ¢ and ¢ to represent this information. 1]
(iii)  Solve these two equations to find the number of adult and children

tickets sold on that day. [3]

AMKSS 3E MYE 4048/02/2018 [Turn Over
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4

2 (a) Simplify the following expressions, leaving your answers in positive index

where necessary.

, : 3d)
(R < [2]
Q™ g
N jflgi h"jlf.'igl
(ii} - [2]
21gh
{h) Given that x and y are integers such that —7<x<3and -2 < y <3, calculate
(i) the greatest value of x + y, [1]
(i)  the least value of xy, [1]
(i) the greatest value of x* — y*. [1]
{c) Peter can make = waffles in | hour. In the same amount of time, Bruce is able
to make 2 more waflles than Peter. On a particular day, both Peter and Bruce
made not more than 126 waffles in the span of 2 hours and 15 minutes.
(i)  Using the above information, form an inequality in =z, and solve it. [2]
(ii)  Hence, find the maximum number of wallles that Bruce can make in
| hour, [1]
AMKSS 3E MYE ADABI02/2016 [Turn Over
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3 Penny works in a cheesecake cafe that pays her a wage of Sx per hour.

In March, her salary was $2000.

(a) Write down an expression in terms of x, for the number of hours she worked
in March. [1]
(h) From April onwards, Penny's wage was increased by $1.50 per hour. If she
also received $2000 in April, write down an expression in terms of x, for the
number of hours she worked in April. [1]
(c) If Penny worked 13 hours less in April than in March, form an equation in x
and show that it reduces to
26x" +39x — 6000 =0. [3]
(d)  Solve the equation 26x” + 39x — 6000 = 0, giving both answers correct to two
decimal places. [3]
(e) Calculate the minimum number of hours Penny needs to work in May if she
aims to earn a salary of at least $3000. [1]
L
AMKSS 3E MYE A048/02/2016 [Turn Over
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(b)

(c)

(d)

6

Leonard deposits $7000 in a bank that gives a compound interest of (.8% per
annum.

Calculate the total amount of money Leonard will receive after 8 years.

Rajesh has $7000. He decides to open a toy shop that will cost him $30000.
He borrows the remaining amount from a bank that charges him 2.5% simple
interest per annum for 8 years.

Calculate the monthly installment that Rajesh needs to pay the bank.

Sheldon wants to invest €7000 in currency exchange. He decides to change his
Euros (€) to Swedish Kroner (SKR). In June, he changes the money at a rate
of €1 = 6.03 SKR. In July, the exchange rate changes to €1 = 5.7]1 SKR,

If Sheldon exchanges all his money back to Euros in July, calculate the profit

that he earns in Euros.

Steward bought a motoreycle that cost $7000.

The value of the motoreycle depreciated by 12% during the first year.

In the second year, the motorcycle further depreciated by 20% of its new
value.

If Steward seld off his motorcycle at the end of the second year, calculate the

amount of money that he lost.

[3]

(2]

AMKSS JE MYE

4048/02/2016 [Turn Over
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7

5 (a) The diagram shows a model of the slope of a hill. ARCD is a rectangle such
that AD =130m, and CDEF is a square with sides 120 m. 4 and # are 50 m
vertically above E and F respectively and Z4ED = ZBFC =90°,

A

Find

(i)  thelength of CE, [2]
(i) ZBDF, [2]
(iii) ZDAF. [3]

(b)  In the diagram below, the lines WZ and VX intersect at Y. FWX is an isosceles
triangle where VX' = WX and ZVXW =50°.

¥ - 7

W ! X

Given that VZ is parallel to WX and ZVZW =397, find

(iy Z£ZYXY, [2]
(i) ZLIWZ. [2]
AMKSS 3E MYE ADSBI2I201E [Turn Over
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8

6 The diagram shows a wooden cylinder that has removed parts in the shape of a
hemisphere and a cone on opposite ends.
The radius of the base of the eylinder is 6 cm.

The perpendicular height of the cone is equal to the radius of its base.

. e 6 cm

‘‘‘‘ —

_——

(a) Find the height of the cylinder, [1]
(b} Calculate

(i) the volume of the cone, (2]

(ii)  the volume of the hemisphere, (2]

(iii)  the volume of the solid. [2]

(c) Calculate the total surface area of the solid. [4]

AMKSS 3E MYE 4048/0212016 [Turn Over

SA1 Ang Mo Kio Secondary School 25



9

7 The diagram shows three towns P, O and R on a horizontal ground. Town Q is
200 km away from K and 90 km away from P, The bearing of town R from @ is 050°

and the bearing of town @ from Pis 110°.

(a) (i) Find ZPOR. [1]

(ii)  Hence, calculate the area of APOR . (2]
(b)  Show that the distance between towns P and R is approximately 257 km. [3]
(c) Calculate the bearing of town P from town R, 3]

(d) An eagle was hovering 3 km vertically above town (.
Calculate the greatest possible angle of depression of the eagle to a point

along PR. [3]

AMKSS 3E MYE 4048/02/2016 [Turn Over
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8 JKL 15 a triangle where the line JL is parallel to the y-axis.

Point J lies on the x-axis, and the coordinates of L is (1,-4) and K is (-2, 2).

&
K(-2,2)
N/ z
= X
0 3
L(1,-4)

(a) (i) Calculate the area of AJKL . [1]
(i)  Hence, calculate the perpendicular distance from J to KL [3]
(b)  Write down the equation of line JI. [n

(€) The line LZ meets the x-axis at (3 , 0).
Given that coordinates of point X is(6 , 6), prove that points L, X and Z lie on

the same line. [2]

AMKSS 3E MYE 4048/02/2016 [Turn Over
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9 The figures below are formed by squares of lengths 1. 2, 3, ... units. The table shows

the corresponding lengths (L) and perimeter (P) of each figure (n).

2 2 !
1 | 3
1 I 3 1
| 1 1 |
1 1 2 | 2
—
L
Figure | Figure 2 Figure 3
Figure (n) Length (L) Perimeter (F)
| 1 4
Z i ]
3 6 8
4 10 y
5 z 40
(a)  Write down the values of y and =. [1]
(b)  Express L in terms of n. [1]
(¢)  Show that P can be expressed as3n+n" . [2]
(d)  Find the area of the figure when P = 70 units. [2]

SA1 Ang Mo Kio Secondary School
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10 The diagram shows the relative display sizes of iPhone 6 and iPhone 6 Plus as
advertised on their website. The iPhone 6 has a diagonal display size of 4.7 inches,

while the iPhone 6 Plus has a diagonal display size of 5.5 inches.

of 4./ o 55

el HICD clinpl sy e 103 dvplay

L)

—
-

iPhone 6 iPhone 6 Plus

{source: hitp:www. apple com/sg/iphone-taispecs/)

(a) Given that the diagonal display size of the iPhone 6 Plus in centimetres is
13.97 ¢m, calculate the diagonal display size of the iPhone 6 in centimetres. [2]
(h) If the length of the iPhone 6 Plus display is 4.8 inches, find the width of the

iPhone 6 Plus display in inches, correct to 1 decimal place. 2]

The website also shows the dimension of the entire phone, In the diagram below, the
dimensions of the iPhone 6 Plus are given as 6.2 inches by 3.1 inches. The top surface
of the iPhone 6 Plus can be modelled as shown in Figure 1 below, where the comners

are identical quadrants with radius 0.4 inches.

3.1 inches s =
6.2 inches il 0.4]
04
3.1
L““«F_\f‘—__) ; P l
N 0.4
Dimensions of iPhone 6 Plus Figure 1

(Sewrce: higp:/Awww.apple.comsg/iphane-6s/specs/)

(c) (i) Find the top surface area of the iPhone 6 Plus model in Figure 1, in
square inches, [2]
(ii) ~ Hence, calculate the surface area of the iPhone 6 Plus display as a

percentage of ils top surface area. [2]

END OF PAPER

AMESS 3E MYE 4048032016
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uf [ ! 1]" fraction)
y= or v=|———
u—f [ owu Al
(el Sm+3n E
In-2m 2
2A8m +3n)=3(3n-2m) M1
m_ 3 Al
n 22
W | (x=2p) =x" —dxp + 4y
(3) =1-4xy M1
xp =2 i
1(el) a+30=c B1
1eil) | 2.4a+1.6c = 228 B1
1eil) | Any Method M1
a=45¢=75 AT A1

SA1 Ang Mo Kio Secondary School



2(a)(i) -1
| r (3d)
Q¢ ¢
| 1
= — - 1 M1
Q¢ 3de
1
27cd Al
20a)i) | 57°¢" 40f°g’
2gh T
5/ " 7
21gh  40f°¢" M1
i
2477 A1
2(bi}) 5 Bi
2(bil) | =21 B1i
2(biiiy | 49 B
2(e)) | 2.25(z+=z+2)<126 M1
2(c)ii) |29 B1
3(a) 2000
B1
X
3b) 2000
¥+1.5 &1
3(c) 2000 2000
- =13 M1
x x+1.5
3000 = 13(x* +1.5x) »
265" +39x— 6000 = 0 M1
3(d)  —-39+./62552] .
52
3(e) 188 hours B1

SA1 Ang Mo Kio Secondary School
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4(3) ’
A= ?ﬂﬂﬂ[nﬂj] M1
100
=87460.75 A1
4(b) 5 M1
Total Lom = 23000+ =200 X 2.3%8
= $27600
Monthly Installment = 276000 M1
8x12
= $287.50 Al
ac) | June 2 €7000%6.03 = 422108KR
July > 42210+5.71=€7392.29 M1
Profit = €392.29 A1
4(d) 1" year > 7000:x<0.88 = $6160
2" year - 6160 (.8 = $4928 M1
Loss = $2072 Al
S@) | cg =120° +120° M)
=170 em Al
S(ali) 50
tan ZBDF = M1
leu“ +120°
ZBDF =16.4° Al
5(@i) | AF — AD =130
DF =CE =+120° +120° M1
3 1 _ [ fiap? 1
JDAF = cos-! 130 +130 ‘»1_0 +120 ]’ M1
2(130)(130)
= §1.5° Al
5(bi) ZVX = 50° (alt angle) Ml
ZZYX =39 +50 = 89° Al
T —50° Ml
o ZVWX = ,IEGTSH = 657 (isos triangle)

7YX = 65-39 = 267 (alt angle)

Al

SA1 Ang Mo Kio Secondary School
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6{a) 12 cm B1
6(bi) I =
V= Err{b' W6) M1
=226cm’ Al
B bii 2
{ ”} V:%.ﬂ‘(ﬁ!} M1
=452 cm’ Al
&{biii) .
V= (612~ 766 -3 7(6) "
=679 cm’ Al
%) | 54=22(6)02) +22(6) + 7ONE +6) | 3y 1.
=839 cm* Al
Tal) | ZPOR=70+50=120° M1
T(aii) 1 :
A= —(90)(200)(sin120) M1
= 7790 em’ A1
7(b) PR = 2007 +90% —2(200)(90)(cos120) m2
PR =257 A1
7(c) sin ZQRP  sinl120
= M1
90 257
ZORP =17.65752082
bearing =17.65752082 + 50 +180 M1
= 24?15'5 %
7(d) |
7790 = 5{25?}{@3’1 M1 (or by
using trigo
OX = 60.6225681 cm’ ratio to find
Qx)
3
Tun.? — _'T
60.5._24.-63] M1
g=28°
Al

SA1 Ang Mo Kio Secondary School
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8al) | 6 units® B1
L PN i
ﬁ:%x-.flﬁl+33xh M1
I =179 units Al
a(b) x=1 B1
8(c) , e
Gradient of LX=—E=2
1-6 M1 (either
6 gradient)
Gradient of ZX=——=2
6-3
Since Gradient of LX = Gradient of ZX, A1
points Z, L, X lie on the same line.
9(a) y=28
- ife B1 (both)
9(b) 2
r=n + g
2
8(c) P=2L+2n M1
=n'+n+2n
=3n+n' Al
9{(d) 3n+n® =70
2 _
3n+n—70=0 or by guess and
(n+10)n—=7) =0
n="T M1
check
A=1+2"+. 47 A1
=140 units’
10{a) 55 = 1397 cm
13.97
a7 55 M1
=11.938cm A1
100) | width = 5.5 —4.8° L
=M A

SA1 Ang Mo Kio Secondary School
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10(ci) E 1
A=(62)3.1)- 4[{}.4‘ -—~;J'r[{].4)1:| M1 (excess
4 area)
= 19.1 inches square Al
- 10(cii) YRR
% of S.A.= NS —48) \0ner |
19.08265482
= 67.5% Al

SA1 Ang Mo Kio Secondary School
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Compound Interest

Mensuration

Trigonometry

Statistics

SA1 Bowen Secondary School

2

Mathematical Formulae

r m
Total amount = P[ 1+ —J

100

Curved surface area of a cone = v/

Surface area of a sphere =42°

Volume of a cone =~;- ar’h
4 s
Volume of a sphere =Emr-

Area of a tmangle ABC =%absin 8§
Arc length =r# , where & is in radians

l =3 .
Sector area=-;;r16'. where @ is in radians

-

a b c

iind BB sni

a’ =b" +¢° =2bccos A

3 A _[Eﬁr}:
zf

Standard deviation =J

42



For
Examiner’s
Lise

1 Simplify

(@) 5a' =7a’h,

(b) (2x") x

I*

ta}[ix"f']‘+ [3r”f’]i
4 2

12¢  3alh
b)) —7 7.
Sa‘bh *  Re?

SA1 Bowen Secondary School

3

Answer all the questions.

ANSWEr (a)e e eieiiiieiiiieaenss

Answer (b, sosannaasas

2 Simplify the following, leaving your answers in positive index.

Answer {a)......

AAEWEE EBY s nicisss e ge i

o] 2]

-[2]

cxssed 1

1

43

Far
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For
Evaminer's
Live

4
3 (a) Express 859 nanograms in grams, giving your answer in standard form.

s ) e PO g[1]

(b) The diameter of a circular organism is 5 micrometres.
(i) Express 5 micrometres in metres.
(ii) Find the area, in square metres, of the circular organism, giving your answer in
standard form correct to 3 significant figures.

Answer (b) (1) cooovvviiiiiiiiiiiiiiineene m[1]

7} RO RPNt |1 17 |
4 Solve
(a) 3"V =27,
ADEWET (8) X ™= uisersonsomssnrssnssspesonsinir| 8]
1
b) 216" = .
( '] 3ﬁ1-4
Answer (b)) x= ... (2]

SA1 Bowen Secondary School

For
Exmminer's
L
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Ulse

5

5 Giventhat p=4.52x10" and ¢ =6.12x10", evaluate the following, giving your answers
in standard form correct to 3 significant figures.

(a) 2p—gq,
fotsl-d o € RS—————————————_—l I L
Sp
(b) ——.
2q
ABSWRE L) vuivovssmassmaminsniniiivid sand 2]

6 Ms Chong deposits $42, 000 in ACBC Bank which pays an interest rate of 3% p.a
compounded monthly. Calculate how much interest she can get at the end of one year.

L1 LY - WO, .|

SA1 Bowen Secondary School

For
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6

- ; e | T Solve the following equations, giving your answers correct to 2 decimal places.
Use (a 2 3 _4
x+5 x-5
Answer(a)x=......cooonns ) AT
(b) Solve(4x—3)(3x +2) = Sx +1.
Answer(b)x=............. (] S

SA1 Bowen Secondary School

[4]

For
Examiners
Lire
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7

For 8 (a) Express y=x"—6x+2inthe formofy=(x=h) +k. For
Exvaminer's Eramingr's
Use Hre

ANEWET LR ) sscossssiemimmansansops smsinssnis b

(b) Sketch the graph of y = x* —6x+2 indicating clearly its intercepts with the axes
and its turning point. [2]

¥
St

0

SA1 Bowen Secondary School 47



8

Far 9 (a) Sketch the graph of y =—x" —3x + 4 indicating clearly its intercepts with the axes and For
Evaminer's s hlITllﬂg Pﬂint. [2] El‘ﬂﬁ;ﬁtfl'.t-
Use
(b) Write down the equation of the line of symmetry of the graph.
L)
= X
0
Answee (b iisiiiGivnsiahiisiieici [1]

SA1 Bowen Secondary School 48



9

Far 10 Itis given that x and y are integers such that = x<9and-3< y <0.
Examiner's Find
e (a) the largest possible value of x—y,
Answer fa)-cosssanssnmnaassnisasail]
(b) the least possible value of i.
X
Answer (b) coovviviiiiiiiiiiiiiiniieeend[ 1]
(¢) the largest possible value of —
x4y
ANSWET (€) ovvieeevicneneeceirreveeneenn 1]
11 Giventhat 311 372X 247 55
2 5 3
(a) the range of values of x that satisfy the inequality and represent your solutions on a
number line.
(b) the least integer value of x.
(¢) the greatest prime value of x.
ADEWEL () s cisiimnvassisisssssisvissvsii] 5]
Number Line
Answer B nsainnuaaninsnsasl])
ATEWEr{B) ..svvironss s irassnmssmirvswosen] 1]

SA1 Bowen Secondary School

For
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Use

49



Far
Examiner's
Live

1o

12 A sequence of 5 diagrams is shown below.

T . '
Diagram 1 Diagram 2 Diagram 3 Diagram 4 Diagram 3
The number of dots and lines in each of the diagrams are shown in the table below.
Diagram number 1 2 3 4 5 6
Number of dots 2 6 12 20 30 P
Number of lines I 7 17 il 49 q
(a) Find the value of p and of g.
(b) Write down an expression for the number of dots in diagram n.
(¢) The number of lines in diagram n is2n* —1.
Find the diagram number which has 287 lines.
Answer (@) p=.......... adi]
T S T e e o] [
Answer Bk cnnnnaraisisaanananasnl2]

SA1 Bowen Secondary School

For
Eximiner's
Use
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11

For 13 The following diagram shows a solid cone that is cut up into 2 sections, P and O, Ewﬁ; or'e
t""i’””“"f such that section P is a cone similar to the original cone. The curved surface area of L
lse

cone P and the original cone is 160 cm® and 250 cm” respectively.

15cm

xom

(a) If the height of cone P is 15 cm, calculate the height, x em, of the original cone.

(b) Given that the mass of cone P is 12.8 kg, find the mass of frustum Q.

ATRWEE (B) i fnisis Biemsuean i

b
—_—

Answer (b) coooiviiiiiciiiiiiiiinn. kg [2]

SA1 Bowen Secondary School 51



12
For | 14 In the diagram below, AADG and AEHC overlap to form a parallelogram BDFH.
Enggﬂ ! Given further that AG = EC and ZHCE = £DGA , prove that A4D( is congruent to
AEHC . 5tate your reasons clearly.

C
A
H
D
F
E
G

SA1 Bowen Secondary School

B T T o i L e T e L R i e S e e T g o e

3]

For
Examiner’s
Lize
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13

15 ABCD is a rapezium in which AD is parallel to BC.
The diagonals AC and BD intersect at 0.

—
=
@)

B,
-

(a) Name the triangle which is similar to AAOD,

AEEWELEY e onrvarsismunssnsnsmamsimsasiassl )
(b) IfAO =3 em, BO = (3x —19) em, CO = (x —3) em and DO = (x - 35) ¢m, find the
values ol x.
Answer (B) X = oovviivianies OF ssvasiovvisinif 3]
END OF PAPER

SA1 Bowen Secondary School
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Answer Key
I(@) | Sa 9%a) | v=(—x+1))x+4)
Th x-intercepts at v=—4and x=1
y-intercept = 4
Coordinates of maximum point
=(-1.5, 6.25) B
(b) | 4" (b) | Equation of line of symmetry
) x==15
2(a) | 3x* 10(a) | 12
16y
(b)y| &1 b)[ -3
Qab’c? ®)
10
3a) | 8.59x107 g () | |
- T
(b)(1) | 5107 = 0.000005 m N .4 .. 67
11 0
(i) | 7.86x107" ' m? (b) |2
4(a) - 8 (c) |5
5
(b) | x=-1 12(a) | p=30+12=42
g=49+22=171
5(a) | 8.43x10° 12(b) | Diagram | =1x2=2
Diagram2=2x3=6
Diagram 3 =3 x 4 =12
Diagramn=n(n+1)=n" +n
(b) | 1.85x10 12(¢) | n=12
6| 81277.47 13(a) | Ratio of the length= 5: 4
height original cone x =1 H%rm
(b) | Ratio of the volume of original cone
to the volume of cone P = 125 : 64
Mass of original cone = 25 kg
Mass of the frustum = 12.2 ke
T(a) [ 4.21 or -4.46 14| ZHCE = ZDGA (given)
AG=CE (given)
ZCHE = ZDGA (opp. £ of a
parallelogram)
AADG = EHC  (AAS or SAA or
ASA)
7(h) | 1.05 or -0.554 15(a) | ACOR

SA1 Bowen Secondary School
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15

8(8) | y=(x-3)"-7 (b)| 3 _ x-5
x=3 3x-19
X =17x+72=0
(x=8)x-9)=0
x=8prx=9
(b) | y-intercept = 2 16{(a) | x=10
x-intercepts at x=0.35, x=5.65
Coordinates of Minimum point
={3:-7)
(b) | 257 =7x43=0

SA1 Bowen Secondary School

55



Calculator Model:

| Class Full Name Index Number
2 Marking Scheme
AN MID YEAR EXAMINATION O
bowen 2016 40481 01

| believe, therefore | am

MATHEMATICS 1 hour 30 minutes
Paper 1

Secondary 3 Express
06 May 2016

INSTRUCTIONS TO CANDIDATES
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Calculators should be used where appropriate,

If the degree of accuracy is not specified in the question, and if the answer is not exact,
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place.

For n, use either your calculator value of 3.142, unless the question requires the answer in
terms of n.
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Compound Interest

Mensuration

Trigonometry

Statistics

SA1 Bowen Secondary School

2
Mathematical Formulae

Total amount=P| 1+ ’—]
100

Curved surface area of a cone =/

Surface area of a sphere =42

Volume of a cone =-;- o' h
43
Volume of a sphere Tl

Area of a triangle ABC =%ahsin C
Arc length =r#, where # is in radians

Sector area =%r={i , where @ is in radians

I b e

s'rn.«iusinﬂzsin(?

a® =b*+¢* =2bccos A

Mﬂﬂ.l‘l=z"&
2/
Standard deviation = J }j‘;}? _[%]

57



For
Examiner’s
Live . .
1 Simplify

(a) 5a' +7a’h,

_5a° _sa
-~ Ta’h  Th

(b) (2x")" =

(a) [3:“’}"]'1 ; [3;-3#]:,
4 2

E 33-3_(]}?*} - 32_’:—4}']{'
- 41- N 52

3.0_-9

3%y 2’

e [A1]

2 Simplify the following, leaving your answers in positive index.

3
Answer all the questions.

Amswer (BY, o e R SRR R

L[]

AnBWEr (B R R R TR [1]

45 * 32_‘_—4-}"”3

SA1 Bowen Secondary School

[MI]

[Al]

PAEVREE QI i L S T S R 2]

AT D), comsscremsmiamsssnsrssemmrnriig (2]

For
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4

3 (a) Express 859 nanograms m grams, giving your answer in standard form.

859% 107" =8.59%107 —-——-[A]

ABSWELTE) Ly covinrmpopsevrmnsmis

(b) The diameter of a circular organism is 5 micrometres.
(i) Express 5 micrometres in metres,

crsmiennr B 1]

(ii) Find the area, in square metres, of the circular organism, giving your answer in

standard form correct to 3 significant figures.

1

(i)  5x10™ =0.000005m ---—-—-—[Al]
(i) Ares= 2" =3.142%(5%x107)" ceeeeeeeees [M1]
= 78.55x107"* :
= T.86%107" e [A1]
Answer (b) (1) c..ooovenn
4 Solve

{ﬂ} 3“!’-!: "-.:1?‘

AL AR 2 i s i i v eit sanmnia sad bras

35:—5 zii 35' _________ {Ml]
S5x=5=3
8
X= E ————— = [Al]
|
b) 216" = .
{ ] 3ﬁ:+4
G gy — [M1]
3x-3=-2x-8§
Sx=-5
x=—] weeeee [Al]

ADBWET [B) X = casnvainansasanesvesipsssnasn

SA1 Bowen Secondary School

[2]

2]

For
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Exeiminer’s
Lige

5

5 Giventhat p=4.52x10" and ¢ =6.12x 10", evaluate the following. Give your answers
in standard form correct to 3 significant figures.

(a) 2p—gq,
= 2x4.52x10° —-6:12x10°
=9,04x10* -0.612x10" -~———- [M1]
= 8.428x10°
N LIRS (1 S—— [Al]
ANSWEr (). 2]
5p
(b) 5
5%4.52x10*
= M1
2x6.12x10° (M1]
= 1.8464 10
= 1.85%10 —--r[Al]
ARSWeEL (B)iiiiiimminass i 121

6 Ms Chong deposits $42, 000 in ACBC Bank which pays an interest rate of 3% p.a
compounded monthly. Calculate how much interest she can get at the end of one year.

Total amount = P[] + '—]
100

2
= 42000 % (1+12y* —[M1]
100

= 42000 % (1+0.0025)"
=$43277.47019

Interest = § 43277.47019 — 42000
=$ 127747 ———[Al]

Angwer-§iiviniiiniiiviviisisiieisnl)

SA1 Bowen Secondary School
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6

7 Solve the following equations, giving your answers correct to 2 decimal places.

2 3

=4,
¥+5 x-=-5

(a)

NAx=5)-3Hx+3) _4q
(x+5)x-3)

2x—10-3x—-15=4(x" -25)
E R Sl L | [—— [M1]

Students are expected to use the quadratic formula:

a=4 bh=] c=-75
1417 —4(4)(-
. (4)(=75) [MI]
2(4)
x=4.2069 , x=—4.4569
[Al]
=4.21(2d.p) =—4.46(2d.p)
Answer (a) x=............. o] e
(b) Solve(4x—3)(3x+2)=5x+1.
12x* +8x—9x—6=5x+1
1252 6% ~T=0" ~ememeee [ME]]

a=12 b=-6 c=—7

O E(=6) - 4012)(-7)

2(12)

x=1.05363
=1.05(2d.p)

SA1 Bowen Secondary School

[M1]

x=—.5536
=-0.55(2d.p)

Al]

Answer (b x=............. (4] S

4]

For

Evaminer's

Live
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7

8 (a) Express y= x' —6x+2in the formof y = (x—h)* +k.

‘|.-=_r=—~l".-x+{_Tﬁ}:+2-{"Tﬁf et [MI]

y=(x=3)-7 -—m-[Al]

BTN Y s aissinssasvnaanssnasansarensinit [2]

(b) Sketch the graph of v = x* —6x + 2 indicating clearly its intercepts with the axes

and its turning point. [2]
Shape of the graph [Al]

y-intercept = 2
v-intercepts at x=0.35, ¥=5.65
Coordinates of Minimum point = (3, -7) - [Al]

¥

F 3

s X
0

SA1 Bowen Secondary School

For
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8

For 9 (a) Sketch the graph of v =—x" —3x + 4 indicating clearly its intercepts with the axes and For
Examiner's its tuming point. [2] Elﬂ;!:::fri‘
Use
{b) Write down the equation of the line of symmetry of the graph.
(@) y=(=x+1)x+4)
Shape of graph [Al]
¥-intercepts at x =—4and x =1
v-intercept = 4
Coordinates of maximum point = (-1.5, 6.25) - - [Al]
Yoa
-1
0
Answer (b) Equation of line of symmetry x=-1.5[Al]

SA1 Bowen Secondary School 63
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)
10 It is given that x and y are integers such that | £ x<9and-3< v < ().
Find
(a) the largest possible value of x—y,

9—(=3) =12 -—e [Al]
ADEWEELB) s cvirswisassnsmmmsnnsnssianenswmmanil b}
(b) the least possible value of z .
X
-3
Tl s [AL]
Answer (B) oo e (1]
(¢) the largest possible value of — -
X+ y
1
= = Al
1 +0° A1)
Answer () coairasnnennnnassaasnaa gl
— '
11 Given that = ”-c3 "xﬂ't+T,ﬁnd
2 5 3
(a) the range of values of x that satisfy the inequality and represent your solutions on a
number line.
(b) the least integer value of x.
(c) the greatest prime value of x,
w I, -
(@) x II{3 2x 3 ExE.r—r?
2 5 5 3
S(x—11D<2(3-2x) 33-2x)<S(x+T7)
Sx=55<6-4dx 9—Hx <5x+35
Oy <6l [MI1] —26<11x [M1]
14:‘.153 '-?.-i-i.t
11
Answer (a) —-Eiir{&z ciiien[Al]
1 ¥
Number Line
[Al]
Answerth) incanidaanisrnsiianld]
ANSWEL (B) isisismminedssmssviissrissivassi] ¥ J

SA1 Bowen Secondary School
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10
12 A sequence of 5 diagrams is shown below.

: . . :
Diagram | Diagram 2 Diagram 3 Diagram 4

Diapgram 5

The number of dots and lines in each of the diagrams are shown in the table below.

Diagram number I 2 3 4 & O
Number of dots 2 ] 12 20 30 P
Number of lines 1 7 17 3l 49 q

(a) Find the value of p and of g.

(b) Write down an expression for the number of dots in diagram n.

(¢) The number of lines in diagram n is 2n° =1.
Find the diagram number which has 287 lines.

(8) p=30+12=42 —emem[Al]
g=49+22=171

{b) Diagram 1=1x2=2
Diagram2=2x3=6
Diagram3=3x4 =12

Diagramn=n(n+ 1) =n" + n -=--eeee-- [A1]
2n* —1=287
(¢) 2n"—-288=0 [MI]
n =144
=12
[Al]

ADSWET (B) P = oo

ARIWEE (B vncusmiviasnsimmnbie s

B o

SA1 Bowen Secondary School
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11

 For 13 The following diagram shows a solid cone that 1s cut up into 2 sections, / and (.
hfﬂf’i‘ih‘f b such that section P is a cone similar to the original cone. The curved surface area of
= cone P and the original cone is 160 em® and 250 em? respectively.

15cm

xcm

(a) If the height of cone P is 15 cm, calculate the height, x cm, of the original cone.

(b) Given that the mass of cone P is 12.8 g, find the mass of section ().

250
(a) Ratio of the length= \jgg ——— [MI]

=5:4

x _ [250

15 160

=S S, )

T4

x=E=IBEL‘m

: 4

{b) Ratio of the mass of the original cone to the mass of cone P

ﬂ_(i]'
M, \4) ——[Ml]
=125:64

Mass of original cone

SA1 Bowen Secondary School

_ 125=12.8 = 25kg
63
Mass of Section O = 25-12.8=122kg ———-[Al]
ANEWEr fa) s crmsmarnin s s B
Answer To) s v sy
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12

Far 14 In the diagram below, AMDG and AEHC overlap to form a parallelogram BDFFH.
E‘"E;;:"“ Given further that AG = EC and Z#HCE = ZDGA , prove that A4DG is congruent to
AEHC . State your reasons clearly.

¢
ZHCE = ZDGA (given) )
AG=EC (given) (R ~[M1]
LCHE = ZDGA (opp. £ s of a parallelogram)  -—- [M1]
Hence A4DG = AEHC (AAS or SAA or ASA) ——ee- - [Al]

SA1 Bowen Secondary School
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13

15 ABCD is a trapezium in which AD is parallel to BC.
The diagonals AC and BD intersect at O.

B
-
0

e
-

(a) Name the triangle which is similar to A4OD.

Answer (a) ......... ACOB ..crrorsorsasrern [1]

(b) IfA0Q =3 em, BO = (3x —19) em, CO = (x —3) emand DO = (x — 5} em, find the
values of x.

3 -5
=3 B 3x-19
x* =17x+72=0
(x -8 x-9)=0

x=8Borx=9

Answer (B) 1= i OF soiteiiaiiiin

END OF PAPER

SA1 Bowen Secondary School
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14

Answer Key
I{a) 5_:‘.1 Ua) | v=(~x+1)){x+4)
7h x-intercepts at x=—4and x=1
y-intercept = 4
Coordinates of maximum point
= (-1.5, 6.25)
(b) | (b) | Equation of line of symmetry
s x==.5
2(a) | 3x* 10(a) | 12
16y
b 5.1 b)| -3
®) 9. 53 (b)
o
3Ma) | 859x107g {c) |1
. i
(b)(1) | 5107 =0.000005 m 1 [T, N
- 11 9
(1) | 7.96x10™"" m? (b) |2
4(a) 8 (e) |5
5
(b) | x=-1 12(a) | p=30+12=42
g=49+22=T1
5(a) | 843x10° 12(b) | Diagram 1 =1 x2=2
Diagram2=2x3=6
Diagram 3 =3 x 4 =12
Diagramn=n(n+ 1)=n" +n
(b) | 1.85%10 12(c) [n=12
65127747 13(a) | Ratio of the length= 5:4
height original cone x = Iﬂ%cm
(b) | Ratio of the volume of original cone
to the volume of cone P = 125 : 64
Mass of original cone = 25 kg
Mass of the frustum = 12.2 kg
7(a) | 4.21 or -4.46 14 | ZHCE = ZDGA (gven)
AG=CE (given)
LCHE = ZDGA (opp. £ ofa
parallelogram)
AADG = EHC  (AAS or SAA or
ASA)
(b) [ 1.05 or -0.55

SA1 Bowen Secondary School
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15
8(a) | y=(x=3 -7 15(a) | acoB
(b) | y-intercept = 2 b)| 3 _ x-5
x-intercepts at x=0.35, x=5.65 -3 3x-19
Coordinates of Minimum point o 1Tr+T2=0
=G, (x - 8)x = 9) = 0
x=80prx=19
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Mathematical Formulae

Compound interest

Total amount = F( 1+ -L]
100

Mensuration
Curve surface area of a cone = r!

Surface area of a sphere = 4

|
Volume of a cone = Em"ﬁ

4
Volume of a sphere = : nr

- 1 ,
Area of tnangle ABC = — ab sin C
Arc length = r@, where @ is in radians

b5 . .
Sector Area = = -0, where # 13 in radians

4

Triganometry

I h a

sin.alzsinﬂzsinf'

at=b + & =2bccos A

Sratistics

Mean = ‘
2.

™
k=
|
i
g

Standard deviation = J

[l

SA1 Bowen Secondary School
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L (a)

Find the value of

Answer all the questions.

J6.43¢30° —2.78 <40~ _
= , correct to 2 decimal places.

~d ¥

4.2

(b) In Singapore, the number of HDB households in 2013 was 1.175% 10", The average

number of people living in each household was 3.47.

(i)

(ii)

Estimate the total number of people living in HDB houscholds in
Singapore in 2013,

Leave vour answer in standard form, correct to 3 significant figures.
If the number of households increases by 1.8% per year, find the total
number of HDB houscholds in Singapore in 2015.

Leave yvour answer in standard form, correct to 3 significant figures.

(¢) Simplify the following and express your answers in positive index notation.

(i)

(ii)

(iii)

(ii)

(b)

(i)
(i)

(c)

—3p7 [T
o

x ex?

4y y

Q2ah 1Y <V8ab

Solve 37 =1,

Given that 3" (—{-;-}' =27, find the value of x.

- 5. y 4
It is given that W = -;m{r‘ -t )

Find Wwhenm=3, u=4and v=10.

Express u in terms of W, m and v.

Factorise completely 18p7 - 8.

SA1 Bowen Secondary School

(1]

(1]

(2]

[1]
[2]

[1]
[2]

2]

73



o 3x=7 1 x .
3 (a) Solve the equation el l. giving your answers to 3 decimal places. 3]
: x
c+2y 3 . iy 3
(b) Given that X72Y _ 2| find the value of 22 (3]
x+3y 7 2x
(€) () Express x* —~7x+3 inthe form (x —a)® + b by completing the square. [2]

(i)  Hence, solve the equation «*~7x+3=0, giving your answer correct to 2 [3]

decimal places.

4 (a) Jonathan invested some money in a bank which pays simple interest at a rate of 4.5% per  [2]
annum. He would be able to receive $15 735.75 in total (including interest) 5 vears later.

How much money did Jonathan mvest in the bank initially?

(b) At the same time, Jonathan also invested $8 000 in another bank that pays compound [2]
interest at a rate of 2.5% per annum compounded half-yearly. How much money will

Jonathan get back at the end of 3 years?

5 (a) Solve the simultaneous inequalities 3(2x—1) < 2(7+ 5x) ancl-IT_l < I—':' : [3]

(b) The diagram shows a rectangle ABCD whereby its perimeter is at most 40 cm.

D C
x -2
A 2x-3 B
(i) Form an inequality in terms of x. [1]
(ii) Solve the inequality, [1]
(iii)  Determune the greatest possible length of AB if x 1s an integer. [1]
4

SA1 Bowen Secondary School
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6 The curve y=(x+3)(x—5) cuts the x-axis at 4 and B, and the y-axis a1 C.

Y

A

y=(x+3)x-3)

s
A\ _/Is
C

Find

(a) the coordinates of 4 and A, 2]

(b) the coordinates of C, [1]

(c) the equation of the line of symmetry, [1]

(d) the coordinates of the minimum point of the curve. [1]

7 Mé::l and Betty started cycling together for a 10 km journey at their respective constant

speed.

Alice rode at a speed of x km/h, while Betty's speed was | km more than Alice’s.

(a) Write down an expression in terms of x for the time, in hours, Alice took to [1]
complete the entire journey.

(h) Write down an expression in terms of x for the time, in hours, Betty took to [1]
complete the entire journey.

(c) Given that Betty finished the journey 15 minutes earlier than Alice, form an  [3]
equation in x and show that it reduces tox™ + x —40=10.

(d) Solve the equation x* + x — 40 =0, giving both answers correct to 2 decimal [4]
places.

(e) Find the time in hours and minutes, which Alice took to complete the 10 km  [3]

joumney.

L

SA1 Bowen Secondary School



(a)

(b)

(c)

(d)

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

The following table gives the corresponding values of x and y which are connected by
the equation y=8+2x—x°

x [ 3 270 1 2 3 3 5

y | =7 0 P 8 9 8 5 0 7 |
Find the value of p. [1]
Draw the graph of y=8+2x—x". [3]

Using a scale of 2 cm to represent | unit on the x-axis, draw a horizontal x-axis for
=3 =x <=5 and a scale of 2 cm to represent 2 units on the y-axis, draw a vertical y-axis for
0<y<10.

On your axes, plot the points given in the table and join them with a smooth curve.
State the equation of the line of symmetry. [1]

For the range of —3 <x <35, use your graph to
(i) solve the equation 8+2x—x" =0 [2]
(ii) find the values of x when y= 2, [2]

(iii)  find solutions of the equation 4+ 2x—x* = 0by drawing a suitable straight line (3]
on the same axes as your graph.

SA1 Bowen Secondary School
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9 (a) Inthe figure below, BCDE is a parallelogram. CB is extended to meet DF extended
at A. B is the mid-point of AC.

o . o
\ // N
B - i3 z
A
(i) Prove, stating the reasons clearly, that ADEF and AABF are congruent.
(ii) Prove, stating the reasons clearly, that ADEF and AACD are similar.

(iii) If CD = 18 cm, find FE.

(iv) Given that the area of ADEF is 21 cn?, find the area of the
quadrilateral BCDF.

(b) The diagram shows two geometrically similar cylinders with their dimensions. These
cylinders are made with the same material.

O¢m

’ b~ I

21.6 cm

G WY -

(i)  Find the ratio of the total surface area of cylinder J that of cylinder K.

(ii) The cost of painting cylinder J is $10.45, find the cost of painting cylinder K.

(iii) The containers are completely filled with water. Given that cylinder K holds 2.5 litres of

water, calculate the capacity of cylinder J, correcting your answer to 2 decimal places.

END OF PAPER 2
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Answers to Sec 3 MYE Paper 2 2016

1] (a) 168.28 [Al] [
(B) | (1) | 1.175%10° x3.47 [1]
= 4077250
=4.08x10" === 41]
D1 1 175x10 1018 2]
=1196150(2014) — — — [ M1]
1196150 x 018
100
=1.22%10°(3sf) — — — { Al]
(c) | (i) {3;:1 2 [2]
2pg"
3 (1]
= (L) M)
3p
4
e L1
9p
() | 3x* 627 [2]
4y v
IEE
4y 6
Ixixty’
= === M]
2y -[M1]
J(!V:
=TI
2 —{41]
(iii) 2 2
(a6 ) 5ab =l
11
=(8a"h ) Ra'h’ ——— M1]
8
=16a'h
E
16a°
== A1]
i
b
2 ((a) | ()| 52 =) [
S".t—]- — SIJ
2x—-3=0
2x=3
3 .
e
= ~{ A1

SA1 Bowen Secondary School
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(1)

3"‘+§—;1’=2?*

gl 3l _ g2 ————{Ml]
x+3-2x=12

—x=9

x:—vg_'F__['JIi-!

[2]

(b)

(i)

=126

(1]

(i1)

| I 3
W =—=mv: -u*).
Emh u)

W =mv' — e’
mu' =my® =2W ———{M1)

2
u-—-iJu sl Al
m

(2]

(c)

1878
= 2(9p*-4)—--[M1]
=2(3p — 2)(3p+2)—{Al]

(2]

T 4 4

4327 = Tx+4) =42

12x% —28x+16 = 4x°

Bx' —28x+16=0———-M]]
28+ ,/(=28)° - 4(8)(16)

e 2(8)

28447

16
L 2844272 Wzamiz?z
T 16
=2.781 or 0.719(3dp)————{A2)

(3]

(b)

x+2y 3

x+5y 7

[3]

9
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Nx+2y)=3x+5y)
Tx+14y=3x+15y
dx=y—-——— Mi]

3
~{2J4
=6————{Al]

(€ | (1) | x* =7x+3

=x —'?x+{_??}: +3-:::23f ———M]]

(2]

{i1) . 75 37

=6.54 or 046—--——-{A2]

(3]

1@ TEC) 1573575 p————{p1)

P(22.5)=100(15735.75— P)
22.5P=1573575-100P
122.5P =1573575

P =12845.51(2dp)————[ A1)

(2]

(b} Amount
2.5/2"
=8000(] + —=)° ———
{ 100 ) Wl

=8619.07(2dp) - — -~ A1]

[2]

5 | (a} H2x-1)<2(7+3x)

(3]

10
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Gx—3<14+10x

-4x <17

17
I>——

4
x>—4—————Ml]
x—1 51-4

3 7
Tx—-T7<3c-12
Tx—-3x2-1247
dx=-5

5
xﬁ-z—-———[Ml]

1 5
. o e I 1
" 2 —{41]

(b)

(i)

2x—3+2x-3+x-2+x-2<40————41]

[1]

(i)

6x—-10<40
Gx <50
xﬂﬂ

;ga%———{m]

(1]

(iii)

Greatest possible x = 8
Greatest possible AB = 2(8)-3
= 13em -—{Al]

[1]

6| (a)

(i)

When y =0,
(x4+3)x-5)=0

x+3=0o0r x-5=0
x==3 ar 35
5 A(=3,0), B(5,0) - =~ 42]

(2]

(11)

When x =0,
(0+3)(0-3)=y
y=03)=5)

==15

= C(0,~-15)———- Al]

(1]

(iii)

r=1

[1]

(iv)

x-coordinate of minimum point = |
Whenx=1,

(1

11

SA1 Bowen Secondary School
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(14+3)(1-5)=y
y=(4)(-4)

=-16

s (L,=16) ———— A41]

(1)

1?- h
X

(1]

(ii)

LU
x+1

[1]

(iii)

10 1 10
Ty Ml
40+x+1 10

Ax+l) x

4l+x 10

4x+4 x

2(41+x)=10(4x+4)
x* +41x=40x+ 40— ———M1)
x +x-40= O shown)———— Al]

[3]

(iv)

¥ +x-40=0

-1+ 1" -
. j4{l1{—4ﬂ}____w1]

—1£4/161

=5.84420r — 6.8442
=3.B40r - 6.84(2dp) — — — —{ 42]

[4]

(v)

Reject x = -6.84

Time taken by Alice

==L71109h ———-{M1]
=1 3min——--{A1]

refer 1o graph paper

(a)

(1)

—_—

DE = CB (opp. sides of //gram)
Since CB = AB (B is midpoint of AC), DE = AB.

Angle DFE = Angle AFB (vert. opp. angles)

Angle DEF = Angle ABF (alt. angles)

S

ADEF and AABF are congruent (ASA — Im)

Im

(2]

12

SA1 Bowen Secondary School
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(i1)

Angle DEF = Angle ACD ( opp. angles n['ffgrﬂm}__
Angle EDF = Angle CAD (alt. angles)

ADEF and AACD are similar (AAA — 1m).

lm

[2]

(1)

Since ADEF and AACD are similar,

EF " DE
18 _2

————{M1]

CD _4AC _2
!

EF 1
EF =9em————[Al]

(iv)

Area of DEF:(£}, :{l

Area of ACD — AC 2
21 -

Area of ACD 4

Area of ACD =84cm’ ———-{M]]

:li'

Since area of ABF = area of DEF = 21lem’, area of BCDF
= (84 =21 )em’-
=63 cm’-—-[Al]

[2]

(b)

(1)

25:81 —[Al]

[1]

(ii)

($10.45-25)x 81
=$33.85-—[Al]

[1]

(i1i)

Ratio of volume
= 125:729-—-[M1]

Capacity of cylinder J
= (2.5+729)x125
=0.43 litres of water -—--[Al ]

[2]

SA1 Bowen Secondary School
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Fewr | Far
Evamine 3 . l Enumwres
thae Answer all the questions. the

1 (a) Solvethe incqualities
e x+7 5 4x+5
3 S 2
[Hustrate your solution on the number line below

1

i

(b) Hence, state the smallest possible integer value of x

Answer (a) 13}

(3
L

fh)  Smallest x= 1]

2 (a) Write down the smallest possible integer & such that J21600F s
a posilive inleger,

(b) 3 teaftic lights along a street turn red at regular intervals of
35 seconds, 48 seconds and | munute |12 seconds respectively.
Occasionally, all three raffic highis will turn red simultaneously.
If all traffic lights turn red simulianevusly at 0830 for the Frst
time, find the next time when they tum red simultaneously apain,

Answer ) i2]
(h) I2]
Cedar Girld™ Secundary Sehool AMEMSecl ASSMYELD |'Tarn uver

SA1 Cedar Girls' Secondary School



For
Erannrrer 1
(I

G} adulis 1 a week.

3 The table below shows the number of hours of exercise by a group of

MNumber of hours of exercise
in a week (hours)

2

3

4

5

Number of adults

22

X

20

I

Answer (a)

week,

{h) Find the value of x and of'y,

Answer

b a

(c)

(#) Given that the mean number of hours of exercise by each adult in
a week 15 3 hours, show that 3r+ 5y = 146,

(e} Find the median number of hours of exercise by cach adult i a

12

2]

(1

Codar Girls” Secondary Schoal

SA1 Cedar Girls' Secondary School
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[FT T

For

ey
4 The table shows the depth of water, & e, when the same smoant of water
15 poured into ¢yhindrical containers with different base radii, r cm,

Base radis ( r cm) | 2 4 10
Depth of water ( hem) fr 1.5 0.375 0.06

{a) Explain cleady why 15 inversely proportional to =, asing the
values in the tuble.

{b)  Wnite down an equation connecting A and r.
(c)  Skeich the graph using your answer in (b) an the diagrarm below,

(d) Findthe base radius of the cylinder when the depth of water in the
cylinder s 2. 4 cm

Answer () h ¢

Answer (b) and (d)

Answer  (h)

fef)  Base radius = iyl

Fuer
Estwammt s

11

2]

Ceddar Giirls” Secondany School AMB/Sect ASTMYELG
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Far

Fur
Evamner s Exurimmir o
Cher i

5 Diagrams ! and N show the graphs of y = ka" and y = bs”
respectively, where &, @, b and ar are constants. The point (1,1) has

also been identified on Diagram 11
Write down a possible equation for each graph, indicating clearly
the speaific values of &, a, b and m

fa) ¥

Diagram |

(h)
0 i
Diagram 11
Answer  fa)  Diagram I: (11
()  Diagram 1i: [
Codar Girls" Secondary School A048Sec) ASTMYE LS

SA1 Cedar Girls' Secondary School 88



Fire
Exmmtiner'§
Lire

6 Inaquadrilateral ABCD, A8 =8cem, BC =8 em, Z4BC =122°,

LZBAD =58 and £BCD = 58°.
The side A8 has already been drawn in the answer space below.

(a) Construct quadrilateral ABCD in the answer space below,
showing clearly your construction arcs.

(i) the perpendicular bisector of BC,
(ii) the bisector of angle DAS.

(e} The two bisectors in (b)(i) and (b)(ii) intersect at point P.
Measure the length of PB.

(d) ABCD is a special quadrilateral.
State the name of this special quadrilateral.

Answer (a), (bifi) and (b)(ii)

Answer fe} PB=

)

(b) On the same disgram, construct using rulers and compass only,

For
Exqunner's
Use

[]

[1]
1]

cm 1)

[1]

Cedur Girls" Secondary School MESect A/SIMYELS

SA1 Cedar Girls' Secondary School
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Fur
Erwiisier s
e

e
Exseniomwe i
fine

7 The disgram shows the positions of different places located in a town The
road joining the Shopping Mall and Amusement park is parallel 1o the road
Joining the Police Station and the Hospital,

The straight road joining the Shoppmg Mall and the Hospital, and the
straight road joining the Amusement Park and the Police Station intersect al
the Town Hall

The Town Hall 15 2 km nearer 1o the Police Station than 1o the Hospital .
The Town Hall is | km nearcr to the Hospital than 1o the Amusement Park.

Given that the 1otal distance of the road from the Police Station 10 the Town
Hall and the road from the Town Hall 1o the Shopping Mall is 13 km,
calculate the distance of the mad ftom the Police Station o the Town [l

S,A, TP, N represent the Shopping Mall, Amusement park, Town |lall,
Police Station and Hospital respectively

{Hint: Let the distance between the Police Station and Town Hall be x km.

H

Ansver 4]

End of Section A
Cealdr Ciirls’ Sevondary Schoul A4St ASUMTE G
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2018 Cedar Sec 3 EM WYE Secton B

Answer all the guestions,

1 (a) Simphfy 3(=2a'b"")" +( %u""b']. leaving vour answer in positive indices (2]
; g e . .

by Linven that 2x-3 = ; J_p x'+ |, express v in terms of x. 3]

(¢) Factorise 4t* +14¢—098 completely. (2]

(dy Giventhat 2x=3y = 7:, lind the ratio of x 1y = 2]

2 Inthe diagram, C is the point {0,-8) and # is a point on the y-axis.

The stoping line through 8 and the horizontal line through € meet at the point 4.
The equationof the hine 48 15 S5v— 12:= 88,

W
+

5y —12x= 80

/-t C(0,-8)

(a) Write down the equation of line 4C [
(by Find the coordinates of 4 and of 5. 3]
(c) Find the value of the constant & if the line joiming the points (4, 6) and
(k+2, 2&=1)1s parallel 10 A8, [3]
(d) Calculate the leagth of 48, (1]
(e} Calculate the perpendiculir distance from ' to AR, P4
Cedar Gy Sceconday Schol {048 Sect BISIMYERD] 6 | Tarn over
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3 A man wants 10 deposit $10 000 in a bank for a period of 2 years
Bank 4 offers a simple interest of 1. 5% per annum
Bank & offers a compound interest of 1 4% per annum, compounded monthly
Showing your reasorung clearly, indicate the bank that he should put his money in

4 Atank can be filled with water {rom tap 4 and tap # al constanl rates.

(a) Ifonlytap 4 1s turned on, the tank can be lilled in x minutes. What fraction of the
tank can be filled by tap 4 alone in 1 minute?

(b) Ifonlytap 8 is tumed on, the tank can be filled in (1 +5) minutes, What fiaction
of the tank can be lilled by 1ap & alone in | minute?

{e) IftapsA and & are turned on together, the 1ank can be filled in 3 minutes and
1 5 seconds.
() Show that 4x° —6x—B5=0

{ii)  Solve the equation in (c) (i)

(d)  Hence, write down the time taken to fill the tank by turning on tap 8 only.
Liive your answer m minutes and seconds, correct to the nearest second

Cedar Tiirly” Sevendary Schogd AD4BSec BISAIMYE20 16

SA1 Cedar Girls' Secondary School
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131

12]
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5 Inthe diagram, poinis 4, 8, ¢, D and £ lie on a circle with centre €.

AEF and CDF are straight lines.
PRO 15 a tangent 1o the circle at B,
Angle AFD= 40°, angle BOC = 60° and AC = CF

(#) Find, showing your reasoning clearly,
(iy angle £8C,

(ii) angle CAQ,
(iii) angle 4ED,

(b) Explain why tmangle DEF s isosceles,

Cedar Uirls' Secondary School 40485t BSIMYE 206

SA1 Cedar Girls' Secondary School
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6
6  Answerthe whole of this guestion on a sheet of graph paper
15

The variables x and y are connected by the equation =8¢+ —=-7 .
x

Same corresponding values of x and y are given in the followmg table.

x| 02 0.3 03 I 1.5 2 25 3 1.5

y|eg3|aa7| 25 | 16 | 21 [325] 49 | o | 953

(n)  Calculate the value of p. (1]

(b) Usmg a scale of 4 cm o represent | unit, draw a horizontal x-axis for D€x =35
Using a scale of | ¢m 1o represent 5 unig, draw a vertical y-axis for 0 S <100

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

curve. (3]
(¢) Use your graph 1o find the values of x when p=60. 12]
(d) By drawing a1angent, find the gradient of the curve at the point where x = 2. 12]

(e) By drawing a sunable straight line, use your graph to solve
Br' =12 =37r415=0 for 052535 12]

End of Section B

Cedar Curls” Sccondary Schioal 404ESect BSIMYERO01G
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CEDAH GIRLS' SECONDARY SCHOOL

SECONDARY 3 MATHEMATICS
2016 Mid-Year Examination

SA1 Cedar Girls' Secondary School

Answer Key for Mathematics 4048
Section A Section A
{a) u—i-—ﬁ r<} Ab) | hl=6 ﬂlh=£1
13 r
I{b) | Smallest mreger =0 4(c) | Graph Sketching
20 | k=6 4d) | r=158cm
2(by | U954 or 9:54 am A(a) p==3" k== a=2a>],
H“) 5}‘“}\\" [hﬂl 3_!4-5_1':]46: sih] _|-=3.t_ fi:‘-],l’ﬂ 5—’
3(by | y=Lx=47 6(¢c) | PB=(4.6+0.)cm
() |3 bours 6{d) | Rhombus
48) Su.'.t:l: hr' =6, forall \faJur: :n_t he table, 2 cml orxce]
h s wversely propotiond ror-.
fim) 1]
D /
e R 8 = C
%
“ )
il
L
232
f"’_"
A tc 8

95



CEDAR GIRLS' SECONDARY SCHOOL

SECONDARY 3 MATHEMATICS
2016 Mid-Year Examination

Answer Key for Mathematics 4048 ﬁtfrtinn B
I Iﬁﬂ'” |
1 e ib —_—
’ h Ir+5
Ib y==% : dc(i) | To be shown
S T .
Ic A2 =Tt +T) 4elit)y [ 4.850r—3.35
1d xyis=21146 dctiii) | 9 mins 51 sec
2a y=-R Sali) |aCe
2b | A =(-10,-8) Safi) | 3o°
2¢ | k=-535 Safiii) | KO®
e LEDFS A sLEFD
26 g !
i MM i (hase £s of wsosceles tnangle)
2e 9.23 units 6a |[p=T70
; ; Draw the line y =60,
3 He shoald put his money in Bank A fic x=0.25 or x=2.80 (£0.05)
4a I; el Gradient =28 (1)
6 Draw vy =12x+30 o
© | £=037(40.1) or x=287(40.1)
b, 1 EER =t )| e e g
6, L | ! L4 .'_.Illi | - !- i l_". .
G, | ¥ L] | ] s 4o 5]
he | 8 ]I' .! _'i'il"] . Li|,- bt |
1} \ 1 e .3 [, o ol
. R#il "
L A T
: L b i B e At :"{ I !
\ e anan IR Z AN ]
- rm-r“ | | | L |1 | 1 |
A= e
i :r,_,,.-r-I—f‘*:[ﬁT"-i!‘l O
| | I i | | i | | [ | |
|"-'||'l.'|fu‘| Y Jl:liti.‘!.l Jl |JIIg ‘llia X1 R | ;
2
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2016 CHIJ St Therasa Sec 3 E-Maths Mid Year
3

Answer all the questions.

| Factorise fully
(@)  (k+1) —25%7,

()  plq¢’-3p’q¢-3pq’ + pq’.

An e i R R e T2

2 Simplify

e’ =8+ Iﬁx c—2
¢’ —2¢ c—4

ANSWer . ..ovviiiiiaiiicnrinrannrenenns [2]

CHU ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
2016 MID YEAR EXAMINATION MATHEMATICS PAPER |

SA1 CHIJ St Therasa's Convent
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4

3 One of the solution of 3x* +kx—4=0 is x=4.
Find
(i) the value of k,
(ii} the other solution of the equation.

HARTWBE L], oo cinsmininiissomanivonsa BL)
M gt (1]
4 Express as a single fraction in its simplest form.
o m—3n
T 2n+m
AnSwWer i A

CHU 8T THERESA'S CONVENT
SECONDARY THREE EXPRESS
2016 MID YEAR EXAMINATION MATHEMATICS PAFER 1

SA1 CHIJ St Therasa's Convent

98



Given that 4'" +16x 2" = 4" _ find the value of k.
(b)

3 3 .
Given that m=4.15x10" and n = 2.12x107, evaluate il giving your answer
mn standard form.

Answer (a) ......... . 2]
(7 I 1]
6 Simplify each the following, expressing your answers in positive index form.
496" a”'b°
W
o =
L T
® x| =
3z ¥
Answer (a) ............ (2]
CHU ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
2016 MID YEAR EXAMINATION MATHEMATICS PAPER |
SA1 CHIJ St Therasa's Convent
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6

Given that p and ¢ are integers where — 1< p<4 and 0 < g <3, find

5
(i) the least possible value of ﬂ,
Iz

(i)  the largest possible value of ¢* — p*.

ARSWEr Pl .o vsumsiny snmmsisvsssmipssvnsannsish 1)

() oo [1]

ib) Solve the inequality 114+ 2x < ¢+ 3 <20,

Answer () cnniasnsisiamanimaaa] 2y

CHI ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
2016 MID YEAR EXAMINATION MATHEMATICS PAPER |
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5

8 (a) Stephen borrowed a sum of $1000 from the bank. The bank charges an interest
of 24% per annum compounded half yearly. Calculate the amount of money he
has to return at the end of 2 years, correct to the nearest cent.

(b) Given that m = .,II 302 , calculate the value of n when m = 2.
"+

AP B o cr s mamsmcnmames e sxnsnempapins [2]
2 3
9 (a) Solve the equation =—
x+1 x-2
ARPWEA) ...\ oovesmsmsrsmpassnrerissionions: | 12

CHU 5T THERESA'S CONVENT
SECONDARY THREE EXPRESS
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{(b) A quadratic graph in the form of y = (.r+ a)’ +bis shown below. Determine

the values of @ and b, where a and b are integers.

—\

\

Tt

Ampwer (Bl v iE S SN G

CHII ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
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10 In ADEF shown below, C is a point on EF and ZDEF =90 . DE = 10cm,
DFE =18ecmand CD =12¢m.

E
C )
10cm
F
18cm
D

(a) Express sin ZDCF as a fraction in its simplest form.

Anmwer (8 R R R e e [1]
(b)  Calculate ZEFD.

ANSWEr (B) .o oo iivievien mnmmmnerarsnssronses |2
(c) Calculate the length of CF.

Answer (g} o xm 2]

CHI ST THERESA'S CONVEN
SECONDARY THREE EXPRESS
2016 MID YEAR EXAMINATION MATHEMATICS PAPER 1
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10

1 5 )
!
B
]
2 - P
0 3 = X

The diagram above shows three lines n, p and /. The point B has coordinate (4, 4) and
C is the point of intersection of lines » and /. Lines p and n intersect at 4.

(a) Write down the equation of lines n and p.

Answer (@) oo
[2]
(b)  Hence determine the coordinates of point A
Ay (b) Govnnssnsnansaasaainy |11
(c) Find the gradient of lme / and hence write down the equation of line /.
Answer (c) Gradient: ..........coiviiiiiennn [1]
Equationofline l: ... 1]
(e} Giiven that point C has coordinates (x, y), determine the values of x and y.
Answerfd) .oooorevieiiiiiiiaiee e 2]

CHU ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
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11
12 The diagram below shows a flag pole of 3.2m standing at a point P on the top
of a slope which is inclined at 207 1o the horizontal ground. The flag pole is 2m

above the ground level, A x m taut rope at the top of the {lag pole at point T'is
attached to point (7 at the end of the slope.

(a) Find ZTPG.

Answer (a) 4

(b)  Find the length of the slope GP,

AMSWEr (B ..z o asaam [2)

CHU 5T THERESA'S CONVENT
SECONDARY TITREE EXPRESS
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12

{c) Find x.

Answer(c) ......ccoooviiiiiiiiiiiiiiienieem [3]

(d)  Hence, calculate the angle of elevation from point G to point T.

Ampwer ) visivtivivvanasniaes 3]

End of paperl

CHU ST THERESA'S CONVENT
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| (a)

(b)

(c)

(b)

(c)

(b)

Answer all the questions,

Factorise completely ac—2bc + Sak — 10bk . [2]
. . i Bx+1 2
Express as a single fraction in its simplest form — ; [2]
(3x—=1 (1-3x)
. 2 |p-q .
Given that — = , express g in terms of p, [3]
P q
\ -2
Simplify E‘?:] + %1 leaving your answer in positive index. [2]
3

Patrick went to a car showroom to buy a new car. After looking at the cars,
he decided to buy a new Toyota Camry. He needs a loan of $138 000 to
buy the car,

Bank A charges an interest rate of 2.25% per annum compounded monthly.
Bank B charges a simple interest rate of 2.35% per annum.

Which bank should he borrow from if he were to take a five vear loan?

Justify vour answer. You must show all your working clearly. [3]

Determine if 2°° or 6" is greater. Explain your answer. [2]

It is estimated that a female adult human body has 24 trillion red blood cells

in 5000 em’ of blood.

(i) Express 24 trillion in standard form. [1]

(i)  Find the number of red blood cells in 1 em” of blood, giving your
answer in standard form. [1]

The population of Singapore in the year 2015 is approximately 5.54 million.

This is a growth of 1.2% from the year 2014, the slowest in more than a decade.

(i) 5.54 million can be written as &= 10%.
Find the value of k. [1]
(i)  Find the estimated population of Singapore in the year 2014, giving
your answer as an ordinary number, correct to three significant

figures. [1]

CHU ST THERESA'S CONVENT
SECONDARY THHEE EXPRESS
1016 MID-YEAR EXAMINATION MATHEMATICS PAPER 2
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4 (i) Given that P(1, 5) and (=3, ), find

(a) the length of the line segment PO, giving vour answer in

exact form, [2]
{(b)  the gradient of PO, [1]
(c) the equation of the line which is parallel to P{ and passing

through the point (8, 6). [2

(iiy  If x=1 is the line of symmetry of tnangle POR, state the coordinates
of point R. [1]
(iii)  If the coordinate of 8§15 (7, =2) and POST forms a parallelogram, state the

coordinates of the point 17 [1]

x+33

5 1] Solve the inequality E%-x < 2x+13 = [3]

(i) Hence, write down the integral values of x that satisfy this inequality. [1]

[ Abigail has a budget of $180 to buy lemon-honey tarts for her friends .
{a) Given that the price of ¢ach lemon-honey tart 1s $x, write down an expression,
in terms of x, for the number of lemon-honey tarts she can buy, [1]
(b) At the shop, she discovers that the price of each lemon-honey tart has risen by
60 cents. Write down an expression, in terms of x, for the number of
lemon-honey tarts she can buy now, [1]
(c) Due to the increase in price, Abigail could buy 4 fewer lemon-honey tarts,

Write down an equation in x to represent this information, and show that it

reduces to 5x* +3x-135=0. [3]
(d)  Solve the equation 5x* +3x—135=0, giving your answers correct 1o

two decimal places. [4]
(e) Hence, calculate the number of honey-lemon tarts she could buy

before the increase in price. [1]

CHU ST THERESA'S CONVENT
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180

115° 20 D

=
9

.
L

B 160 C
The diagram shows a park ABCD in the shape of a quadrilateral on horizontal ground.
(15 a point on A8 such that AG : GB=13: 2 and GD is parallel to BC.
AG =180 m, GB =220 m, BC = 160 m and angle AGD = 115°.

{a) Calculate

(i  AD, (3]
(ii)  angle GDA, 2]
(iii)  area of the park. [4]

(b)  The base of a vertical fagpole, GF, is at vertex G on the park.

jum

G 220 D

Given that the angle of elevation of F from D is 3.5, find the height of
the flagpole. [2]
End of Paper 2

(Have you checked your work?)
CHI ST THERESA'S CONVENT
SECONDARY THREE EXPRESS
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L

Answer all the questions.,

{“] (-“:«I--l:)2 —-25;(1’

O ~3pq’ + pq’.

@) (k) - (5K
= (LAl -99) (€5 k) M1
= (1~ (1+ be) A
oR
P el - 25k
s LU S |
= (~4le«l )Gk +( ) A

A |

Answer (a) ...."

Factur'
Ise :
each of the following expressions completely:

(b) P (4-3)-p5’(3 7)

Peliarerl)r -

= (g pgt)3-3)
RAGORINY

(-Wa(ltee)

i A M L6 L (— 2]
2 Simplify
¢’ —Ec-t—lﬁxc-z
=D et
ol
(CEU‘ ) X ¢ -
‘g\._ e -
C
(e CH "
M)
¢ -~
= e
ANSWEF vvvvnissssrrnensssmsnsnssrons

N

CHU ST, THERESA'S CDNVEHS"I"
SECONDARY THREE EXPRES _
2016 MID YEAR EXAMINATION MATHEMATICS PAPER |
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3

Eill‘:zﬂﬁhe solution of 3x* $kx—4=0 is x=4.
(i) the value of £,

(ii) the other solution of the equation,
(D 3(8-Hetpo
49— 4k-G=0
— e - Yy
<~ =1 3]
7)) 3x-llk-Y =©
(e tidL = §)=90

= Y oar )( - -*"I§ Answer (i)..
(ii)..

BY

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

X= 3

-

4

Express as a single fraction in its simplest form.

m—3n

2~ :
2n+m

2(204m) - 430
20w

Hn 4 )m-#130
A0V

= ZeeESn 0k

antwm

-

Answer

M|

"""""""""""""""""""""""""""
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4
S (a) Given that 4" +16x2° = 4", find the value of k.

(b)  Giventhat m=4.15x10% and n=2.12x10"", evaluate —32, giving your answer
"

in standard form.

{\a) L‘_lq -1 J \e Mo~ 1@"""1( \
- M&iu‘a'"\%”c "
i = 1 g5

FHIWEF ) 5vivssnvannaicvivmina sasmomisasai oo [2]

6 Simplify each the following, expressing your answers in positive index form.

496° a7'b®
(a) 1/ 7 T

a a
M
2 .3 -2
) XY K
32 YoMl
X & .
e " 3y
Answer (@) «ouvee.. A0 2]
.
(B) oo L 2
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5
7 (1) Given that p and g are integers where =1 p <4 and 0<¢ <3, find

(i) the least possible value of E,
P
(i) the largest possible value of ¢* — p’.

Answer (@) ...cveennneiiiineiinn [1]
|"u,,iBf ..... [1]

(b) Solve the inequality 11+ 2x < x+3 < 20.
Show your answer on a number line.

[t £X13  ad Xt34290
X < -8 X1 el

TS
&

xi-§ 28

Answer (b)........... <R S [2]

SA1 CHIJ St Therasa's Convent 113



6
8 (n)

Stephen borrowed a sum of $1000 from the bank. The bank charges
of 24% per annum compounded half yearly. Calculate the amount ©

has to return at the end of 2 years, correct to the nearest cent.

. 30
(b)  Given that m = 1||? , calculate the value of n when m = 2.
n-
A

. Xt
(@) A: {m[;f_&ﬁ .
= ﬁfg}l-ﬁslﬁ“

(v )= =
30

an interest

f money he

4= N1 M
N2z 2
Ix= ;é—g"j - Jiﬂ\ Anmer(a)ﬂg%gl 2]
@S{"wSS 2]
§ @) Soivetheemmtion = a2
x+l x-2"

2%(y-2) < 3x 3
A-Fx-3=0

| xﬁiﬁfﬂ’m

—_—

Ftg S

=

:3-8‘1

X:

Answer (a)

SA1 CHIJ St Therasa's Convent
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: . Determine
(b) A quadratic graph in the form of y = (x-+a)’ +bis shown bgtow
the values of @ and b.

]

Rl (31
Answer (b) a" ......... bD\ ....... 2]
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9

1o In ADEF shown below,
DF =18em and Ch=12

Cisapoint on EF and ZDEF =90°. DF =10cm,
cm.

(a) Express sin ZDCF as a fraction in its simplest form.

5 Bl
Answer (@) ........... T [1]

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

(b) Calculate ZEFD.
9]

EF'z_Jighe T EFDT—
= )Y

M~ ~f -[9_ . o

TR R A

Answer (b) ........ 3 3:} .................. 2

(¢)  Calculate the length of CF. - ik
N R

COF = [f-33-7° 123.0 =
: - [oy <5330
0.7 | | o - o

U'_S?I'L S AL, M.l
> 15 _ cE PR 3ve A
cindF ~ s Y ANSWer () e % '1 u((ﬁ .............. em |
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10

11
Vi
n
[
I
/
2 A P
0 3 - X

Th_e diagfﬂ:ﬁﬂ above shows three lines n, p and /. The point B has coordinate (4, 4) and
C'is the point of intersection of lines » and /. Lines p and n intersect at A.

(a) Write down the equation of lines » and p.

Answer (a) .......20... A .- W
........ J=e 8y 2]
(b)  Hence determine the coordinates of point A
R
Answer (b) ......... (: 31" . l.) ....... \ ........ [1]
(¢)  Find the gradient of line / and hence write down the equation of line 1.
i S B
Gmbl\tht“ }1__0 = L(_Ll__
Ja Ayt © B (S
JH 3}-& N ghort,  Answer (c) Gradient: 1 B ae T
¢t (0, Wte N 4P, i \X*l -
- S5 R Doy A5
2 - 5lgt ¢ = Lzl Equation of line : )“’Q- ............... n

<. \{: ""I)L"K't 0.
(d)  Given that point C has coordinates (x, y), determine the values of x and y.

S %23 into the g fine £,
V=31 2=33. 3 sy
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2 The diagram below shows a flag pole of 3.2m

of a slope which is inclined at 200
above the ground level. Axmitau
attached to point G ay

standing at a point 2 on the top
to the horizontal ground. The fMlag pole is 2m

rope at the top of the flag pole at point T'is
the end of the slope.

(a) Find £TPG.

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

(b)  Find the length of the slope GP.

A B s ST
=585

Answer (b) 535 .......... m [2]

.....
|||||||||||

118
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12
(&) iFha 0515 Gse. v\,
K= (32Y+(5]4T6) 203 1,)(5 ¥476)cos 110

=3 JE?LS
~H s JSHu3s L9567 Al
=~ +.357. Answer (c) :ﬁg’:" ................ m [3]

(d)  Hence, calculate the angle of elevation from point G to point T.

0 [ 2,
(_)55 Sthe. v o }&ox Shewntzin

1S . %2
gne s M \ = 234 £ :m;Il |
3a4al(o = .
e - o[ ]  =ne
234
A
Answer (d) .............. L\ﬂ Sur ............ ° 3]
End of paperl
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l —SBe 2exp e-waml SAL (PRPECL) |

_ Cai]
‘[c") Ac-2he+Sak —\obl = r.(n-—?.b)‘l' Sk(ﬁ Zb)

= (a ) (etsk) o, DA
'IUCD 91"’\ 7 A i gi't'l B 2

= = 227 - —— ]
(32-) =32 (x-)* 3Ix -\

* Wom

U\s’cw'{s omdiatulfhe sol* by = §x+ “_7‘-(31‘0
d"‘“"s g _@1#1\(]*&)4131—6‘ (3x-1)
(3a-001-32) = _@x+l-6x+2
Mhlk ne\ Ladorise o 5,.11_% (ax_l)x
.ILI-‘\V fa at -u-l- Iﬁ-.{. " 2 i " 3

)EWN]MjJ.‘JnH'&-[Rst_ ('&x—l)" g [AV]

| () e I = P-q,
P JT
n

T = ...F-_ El"'l'.'l
F :f X atﬁ'h--tj sﬂbwl_; m..i.a{ l‘hb S\im.c..
s PPy botly sides h&'v‘f vid of-HLe
411"[’11::?3 Wm{;iljaw{ﬁklw
Qeerg)p’ Ll sk, f bt
e 4:\( = P‘!I % Manj &[:w;l_q m»u et &n’[’ﬂ;}.ﬁ{'v
1f'+||31' ¥ E-HI] ;.Eﬂ‘tpt'(ﬂ. “/
(-)WW:S{'-LL'
@ 41"*‘1‘?12?3
51/: _%,T (ERe)
@ th: ?3_(7?.1/
7 B
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S 08 g,
b Tt
*C"Hmw:mht

(1001 = @a?’ o L:"‘

g Ur;) Bawk A

Cumfgun-l Twy = 13%cvo ( | + N

Bank B

S‘-m?li Tl =

Ptk sheld Lower dhawn Bak © os hell f
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| Narne: Register No.: Class:

CRESCENT GIRLS' SCHOOL
SECONDARY THREE
MID-YEAR EXAMINATION 2016

MATHEMATICS 4048
6 May 2016

2 hours 30 minutes

For Section A, candidates answer on the Question Paper.
For Section B, candidates answer cn the writing paper and graph paper given.

READ THESE INSTRUCTIONS FIRST

Write your name, register number and ¢lass on all the work you hand in.
Wite in dark biue or black pan,

You may usea pencl for any diagrams or graphs.

Do not use stagles, paper clips, highlighters, glue or carrection fluid.

Answer all guestions.

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

Omission of essential working will result in loss of marks.

Caiculaters should be used where appropriate.

I the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significantfigures. Give answers |n degrees b one decimal place.

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

Al the end of the examiration, submit section A and 8 separately.

The number of marks is given in brackets [ ] at the end of each question or par question
The total of the marks for Section A is 40.

The tolel of the marks for Section B is 60,

For Examiner's Use

Section A
40
Section B
60
Total
100

This paper (Section A + Section B) consists of 15 printed pages (inclusive of cover page) and 1 blank page,

Crescent Girls' Schoo! 2016 MYE 83 Math [Turn over
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Mathematical Formulae

Compound [nterest

Total amount = F[I-I-L]
100

Mensuration
Curved surface area of a cone = xrf

Surface area of a sphere = 477?

Volume of a cone = -:-:~m-’h
4 ]
Volume of a sphere = 3 nr

Area of tnangle ABC = -;*absinﬁ'
Arc length = r@, where 8 is in radians

Sector area = -z!-rtﬂ, where & is in radians

Trigonometry
a b ¢

sinA=sinB=5inC

al=p +c* - 2bccos A

Statistics

Mean= %..j

=3

Iy (TAY
Standard Deviation -QF—[ ZI]

Crescent Girls' School 2016 MYE 53 Math
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3

SECTION A
Answer all the questions.

1. (a) Sixty four small cubes have edges 4 cm each measured comect to the nearest 0.1 cm.
These cubes fit exactly in a bigger cube. Find the
(i) greatest length of the bigger cube

Answer (1) cocviciiiiinevennennns [1]
(1)  least possible base area of the bigger cube

Anewer U)o s [2)

{(b) Themass of 2 DNA molecule is 2.01x10™* kg, What is the mass of 15 DNA molecules
in picograms? Give your answer in standard form.

AN TH) .o ciivs xvinimimnanisissusinsiens PIOOEAMS [1]

2. Solve the inequality :—li{x +7) c%[x+ 22) < x + 6 and represent the enswer on the number line

belaw.
Annwer
3210123 456788
Crescant Gizls® School 2016 MYE 53 Math [Turn Over
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3. (a) Expressthe expression x* —12x+ 5 inthe form (x-a)* +b .

(b)  Using your answer from part (a), solve the equation 3x* =36x+12=0.

AHSWR L) L e R s e

ATBWEY TB) woinvsnivismmeinnpnssesisasivsiaem

1€

sl )

4. David has $7 in a bank that pays compound interest at the rate of 2.4 % per annum
compounded quarterly. IT he receives a total of 3 2500 from the bank after 3 years, find the
value of P, giving your answer to the nearest whole number.

Arswer Pa R . cociinminmiiiei v

2]

Crescent Girls' School 2016 MYE 53 Math
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5. (a) A cartridge in aprinter will last 30 days when an average of 70 sheets of paper are
printed each day. How long will a cartridge last when the average number of sheets
printed per day is increased by 307?

ARSwer (8) ... ... i e i sines 08YS [2]

(b) y is inversely proportional tod”. Given that y =2 for a certain value of 4, find the value
of »when this value of 4 is increased by 200%7

ARSIEF A v o ie g sesminassmimas vesviiesinains: Do)
6. (a) (i) Sketch the graph y =x* +2x on Figure 1. [2)
TJ’
*(L, 1)
X
Figure |
Crescent Girls' School 2016 MYE 83 Math [Turn Over
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(ii) Sketch the graph y=-3"+3 on Figure 2. [2]
Jr}"
e (1,1)
e —~ X
Figure 2
7. Water is poured at a constant rate into the container as shown below.
Draw on the axes provided, the change in the water level of the container over time. [2]
Height of water level
4
R
s
0| Time
8. Express in set notation, the region shaded in the Venn diagram below.
&
B T SRR b | |
Crescent Girls’ School 2016 MYE 83 Math
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9. speed in mfs
L
¥V \
? N
0 l 9 16 time (s)

Thediagram aboveshows the speed-time graph of a car travelling in a straight line.

; ] ; ]
[t decelerates uniformly from an initial speed I for the first nine seconds at 3 m/s?.

Given thal its deceleration in the last seven seconds is such that the curve on the graph
is a quarter of a circle, calculate

(a) thevalue of ¥,

(b) the distance travelled in the last 7 seconds,

(c) theaverage speed of the car for the first nine seconds.

[Take x tobe % ]

Anmswer(a) .oooooeniin e [2
() .m (2]
R N e A eap e ov's [2]
Crescent Girls” School 2016 MYE S3 Math [TurnOver
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10. James plans to buy either pens or bags as gifs for his friends. He has exact amount of money
to buy either |5 wallets or 60 pens. [f he buys an equal number of pens and wallets, howmany
of each can he buy with the money?

el nnnssiraasaas [

1 5

11. (a) A metal cylinder has a radius 8x* cm and height ;x; cm . Express the volume of the

cylinder in terms of x and 7.

(b)  The cylinder is melted to form a hemisphere. Find the radius of the hemisphere in terms
of x.

ARSWer (2)....eeeeeeeecsieriaerieenssnnense. Cm [2]

[} ERRSEESDRNREIPRRERRSULTRNROO I, .. 1] 4|

Crescent Girls' School 2016 MYE S3 Math
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12 X(-25) 'rT

r(-2,3)

(a) gradient of the line XZ,

e

=

2(6,-2)

The points X, ¥ and Z are (-2,5), (<2,3) and (6, - 2) respectively. Find the

(b) XTZA is a rapeziom such that XY /f AZ and the area of rapezium is 3 times the area of AXYZ
find the coordinates of A.

Answer (@) . .oooieviviiiiiiceieeeaeeee . [1]
() - cpians sesvsinssnansinmsssese URIS? 12]
END OF SECTION A
Crescent Girls® School 2016 MYE S3 Math [Turn Over
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Seclion A — Anskey

10

1] ai)] 162em
aii) | 24964 cm’
b) | 3.015 = 10~
2 -28<x<8
= =)
N e T
-2.8
31 A (x-6)"-31
b) | x=11.7(3s) or 0.343(3sf)
4 $2327
S| a)]21days
b)) 2
9
6 a) 11'
\ V‘(I.H
] =K
(=11 |
b)
7
B BnA' or (AnB)n B
9 a) | 10 m/s
b) | 10%m
c)| 8.5m/s
10 12
11 a) L4
l44xx’ cm?
b) :
6x cm
12 a) 7
8
b) | (6.2)

Crescent Girls® School
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2016 CGSSEC 3 EM MYE
SECTION B
Answer all the questions

I (a) Factorise 4x" =20xy+25y" =12x+30y. [3]

(b} Given that x =3, find the values of y when 4x” —20xy+ 25y* =12x+ 30y =0. [2]
2a'b) " da

2 (a) Simplify ({—*) — , leaving your answer in positive indices. [3]
c [

(b)  Solve 25 _ 25" (3]

3 A boat travelled from Sunshine Town to Moonlight City and back to Sunshine Town.
It is given that the distance between Sunshine Town and Moonlight City is 80 km and
the speed of the boat in still water is 25 km/h,

On that day, there is a constant current of x km/h from Sunshine Town to Moonlight
City which resulted in a dirference of 40 minutes of travelling time in the two
journeys,

(a)  Write down an expression, in terms of x, for the time taken, in hours, by the boat
to travel from Sunshine Town to Moonlight City. [1]

(b)  Write down an expression, in terms of x, for the time taken, in hours, by the beat

to travel from Moonlight City to Sunshine Town. [1]
(€)  Form an equation in x and show that it simplifies to »* + 240x =625 = 0. [3)
() Solve the equation x° +240x -G25=10. [2]

(e)  Hence, find the time taken by the boat to travel from Moonlight City to Sunshine

Town, leaving your answer in hours and minutes, correct to the nearest minute, (2]
(f)  State the assumption that you made to solve this problem. [1]
SA1 Crescent Girls' School 137



- 4x , 2x -
23, Find the value of —, v+ 0, given that = ;’—v = ‘;
¥ =Ty

Ans: 23 [CGSA2013/EOY/P1

24, Given that y=1 +J{1—x’ 1y, express x in terms of y.

| 3y
[ —1)
Ans: x =% .3—% [CGS/201 FEOY/PI]

75
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4  Inthe diagram, C is the point (0, - 2), 4 is a point on the y-axis and B is a point on the
x-axis. It is given that the length of AC is 4.5 units and BC is parallel to the line

Jy-2x=3.
b
M
A
o T
C(0,~2)
Find,
(a) the coordinates of B, [2]
{b) the equation of A5, 2]
{e) thearea of triangle ABC, 2]
(d) the perpendicular distance from C'to AB, [3]
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5 Jim has $15000 to invest in cither Bank A4 or Bank 8. Here is some information about the
investment plans offered by both banks.

Bank 4
- 2.5% per annum compound interest, compounded yearly
= Interest will only be paid with a minimum of § years of investment

Bank B
2.2% per annum compound interest, compounded half yearly
= Interest will only be paid with a minimum of 5 vears of investment

(a)  Jim wishes to invest the money for a period of 3 years.
(i) Which bank should Jim invest in? Explain your answer. [3]
(ii) Calculate the difference in interest earned after S years. [2]

(b)  After 3 years of investment, Jim decides to buy a car but was short of $15000. He
has two options (o consider.

Option 1
- Withdraw his investment of $15000 from the bank chosen in (a)(i).

= Jim will not earn any interest as he did not invest the money for a
minimum of 5 vears.

Option 2
= Continue his investment of $15000 in the bank chosen in (a)(i).

- Borrow $15000 from Bank C which charges 3% per annum simple interest
for 2 vears.

Which option should Jim choose? Explain your answer. [4]

SA1 Crescent Girls' School
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fi Answer the whole of this question on a sheet of graph paper.

In 2008, a research was carried out to determine the wild cat population on Paradise
Island.
The table below shows the population of cats, y, on Paradise Island, 1 years after 2008,

I

0 1 2 3 4 5 6 7 8

Jr

32 60 68 6 48 32 20 1§ 32

(a)

(b)

(c)

(d)

SA1 Crescent

Using a scale of Zem to represent | year, draw a horizontal r-axis for 0 <7< 8.
Using a scale of 2em to represent 10 cats, draw a vertical y-axis for 0 y s 70.
On your axes, plot the points given in the table and join them with a smooth
Curve.

(i) By drawing atangent, find the gradient of the curve when ¢ = 3.

(i) Using your answer to (b)(i), explain what was happening to the wild cat
population when = 3.

There were 10 wild cats on Beauty Island in 2008 and the population of the wild
cats, y, increased at a uniform rate of 5 cats per year.

(i)  Express the population of wild cats, y. on Beauty Island in lerms of f, where
f 1s the number of years after 2008.

(i)  On the same axes, draw the graph of the equation in (c)(i) for 0=/ <8 and
estimate the year in which the population of wild cats will be the same on
both islands,

Jim proposes that the wild cat population on Paradise Island can be modelled by
the equation y =" = 13¢* + 407 +32,

Can this equation be used to predict the wild cat population on the island after 20
vears? Explain your answer.

Girls' School

[31
12]
(1]

(1]

(3]

i
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{a) George is an engineer and he has been tasked to build a bridge across a part of the

Alexandra canal. However, before he can build the bridge, he will need

determine the width of the canal,

George decides to use the following method to determine the width of the canal,
He notices that there is a tree T that is Jocated at the edge of the canal and he
erects a pole at a point A directly opposite the tree, He walks along the canal and
erects poles at points B and C, 10 m and |2 m away from point 4 respectively. At
point C, George walks away from the canal in a direction perpendicular 1o 8C
until he sees that the pale at paint B coincides the tree 7% George then erects a pole
at this point £,

i Alexandra
h Canal
A 10m B 2m :C
)
(i) Prove that triangles TAB and DCE are similar {2]
(ii) Find the width of the canal given that the distance CD is 4.6 m (2]

(iii) State one assumption made by George when determining the width of the  [1]
canal

SA1 Crescent Girls' School 142



(b)  The cross sectional area of the Alexandra eanal can be modelled by a trapezium
. 7
On a rainy day,

"
3

af the canul is filled with water and the width of the water

surface 15 x m.

(i)  Using the value found in (a)(i1), find the value of x. 2]

(if) It is given that the cross sectional area of the canal is 525 m” and the
- - ¥ + o
length of the canal is 1.2 km. Find the volume of water, in m”, in the canal  [3]
on a rainy day.

END OF SECTION B
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Section B - Anskev

l

a)

(2x=5p)2x =3y =06)

I3}

Y- 1-:; of  y=0249.64 cm®

(]

a)

81
16a’be’

b)

(3
9

aj

80
li
(25+xJ

b)

80
h
[25—:]

d)

258 (3sf) or —243(3sf)

3 hours 34 minutes (nearest minute)

The boat is travelling in the same direction as the current
from Sunshine Town to Moonlight City and against the
current from Sunshine Town to Moonlight City.

aj

(3. 0)

b)

5

J=——x4—=

6 2

c

6.75 units®

d)

346 (3s0)

ai)

Jim should invest in Bank 4 as he will have more money
after 5 vears.

a ii)

$237.00

Jim should choose Option 2 as he will earn $1071.12
after 5 vears as compared to Option |

See attached

aii)

2im

aiii)

(George assumed that the width of the river is the same for
this stretch of the canal,

b i)

18.8 (3s)

b ii)

420000 m”

SA1 Crescent Girls' School
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Class Index Name

Number
T 5 %
. T EE EEE
ol MARIS STELLA HIGH SCHOOL
M{ SEMESTRAL ASSESSMENT ONE
SECONDARY THREE
= B
MATHEMATICS 06 May 2016
2 hours 30 minutes
Additional Matenals:
Writing paper (3 sheets) ‘
| Graph paper (1 sheet) -

INSTRUCTIONS TO CANDIDATES

White your class, index number and name 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 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
your answer to three significant figures. Give answer in degrees to one decimal place.

For x, use either your calculator value or 3.142, unless the question requires the answer in

terms of n.

At the end of the examination, submit Section A and B separately.
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 100.

—
For Examiner's Use
Section A Section B
Subtotal
Fresentation
Linit 1 O 0
Rounding off

This document consists of 14 printed pages.
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Mathematical Formulae

Compound Interest

o

.
Total t= pll+—
otal amoun p( ID{!]

Mensuration
Curved surface area of a cone= !

Surface area of a sphere = 4.5

1
Volume of a cone = im'z.i:
% .3
Volume of a sphere= E.r:r

Area of triangle ABC = %absin C
Arclength=rf, where #is in radians

l . o :
Sector area -=Er {1, where #isin radians

Trigonometry
a h _c
sind sinB sinc
a*=b* +¢*-2bccos A
Statistics

28]
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SECTION A (56 MARKS)
Answer ALL the questions in the spaces provided.

1. Giventhat -1sa<3 and -5< b=~ where e and b are integers, find

{a) the greatest value of ab,

ARSWEr €8 coiivisaiiaiiaic wiessains L]

i a
(b)  the smallest possible value of = given that B 15 a perfect cube,

Angwer, {f)icsinaiaiissiaaa 1]

; (07'¢*) +(2pr) .
2. Simplify * : U leaving your answer in positive index notation.
(3¢r) (2079)

Answer

SA1 Maris Stella High School 148



3. {a) Factorise 169+ 52g +4gr = r* completely.

Answer (@) iuiveainainiann 2]
y-x°
(h) Make x the subject of the equation 2x” = 2—+].
:
Answer (B) x=.uinnuiaiieis 3]
4. The curve y=2(x+2¥x+k) cuts the y-axis at (0,-8).
(a) Find the value of k.
Answer Ay k= coviwiisemanen (4]

(b)  Using the value of k found in part (a), find the coordinates of the points where the

curve cuts the x-axis.

Aregwer: By uinsisviniaiingwi i)

SA1 Maris Stella High School
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3. The fgure below represents a plot of land ABCD. B is due north of 4, D is due east of 4.
BC=125m, CD=83 mand BD =91 m. Angle ABD = 57°.

125 -
C
Fi]
35 53
9]
A D
(a) Find angle BDC .
Answer (a) ........ SOw e s “ 3]
(h) Find the bearing of D from .
Answer (B) oo 12

SA1 Maris Stella High School 150



x—=35

6. (a)  Solve the inequality <5-3x<2(4-x). Represent your answer on the

number line below.

—>
Answer (@) cooviveviiiiiiiniinnienn [4]
{b) Write down the largest prime number which satisfies
i R e
Answer (B)x=. .oooiriiiiinirinnnan. [1]
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T A hard disk has a memory capacity of 2 terabytes

(2) If a low-resolution photograph takes up ahout 250 kilobytes, how many million

photographs can be stored in the hard disk?

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

(b) If the hard disk is to store 25 video clips with capacity of 273 megabytes each,

how much capacity is left in the disk? Give your answer in standard form, correct

to 3 significant figures.

CAnswer (BY o, bytes [3]
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3 2x+1

5275 9-162 as a single fraction.
2X+ -16x

8. (a)  Express

Answer (@) .oviinsianissiiies 13)
2x+]
H , solve = =].
®) e 12x+9 9-16x*
Answer (BYx= . ...... or ..........[3]
3
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9. {a) Solve =—— m =)
625

Answer (@) x=....... ssnsswanay 33

IIl ]

{b) Find the value of m for which Va® Ya' =a™.

Angwer (B M=o 3]
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10. In the diagram, ABN is a right-angled triangle, and BCN is a straight line.
AN=12cm, CN=5cm,BC=11 cmand AB =20 cm.

Calculate
(a) the length of AC,

Answer (&) ..orsoiinansisneassssss M 1]

(b)  cos£LACH,
Aswey | [B) i cvmssassnsmsipsnsssiione Lo

(c) angle BAC.
ATSWEE ALY s rvvis e saren * 3]
10
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11. (n)  Express —x" +6x-3 inthe form ~(x + b)Y +¢.

Answer faYcussnnaviaEiisiiie I3

(b)  Hence, solve the equation x* +3=6x .

Answer (B)YX= v OF i [3]

(c) Sketch the graph v =—x*+6.x-3 on the axes provided, labeling your tuming

point, x-intercepts and yp-intercept clearly. 3]
Y
fi iy

END OF SECTION A
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SECTION B (44 MARKS)
Answer ALL the questions on the writing papers provided

12. The diagram below shows a cuboid of dimensions 16 cm by 10 cm by 4 cm. Point X lies

on AR such that AY = XD andangle HBX =33.9°.

&
Wil A
E,-’/ 1'1. A E~ 4 cm
/’ﬂ'*:-jn.,_ L“u‘ ¢
. \ e oa] 10ecm
‘q r 'lr L] B
16 em
Calculate
(a)  the length of BH, [3]
(h)y angle HBD, 2]
(e) HX, [2]
(d) angle DHX . 2]
s xem
r )
20 cm

The diagram shows a square of length 20 em. @ is the intersection of the diagonals of
the square. Four smaller identical circles, touching each other, with radius x cm are

drawn as shown. 4 and B are the centres of two of the smaller circles.

(a) Express the length of OA4 and of AB in terms of x. (2]
(b) Use Pythagoras' Theorem to form an equation in x and show that it can be
simplified 10 £* +20x-100=0. [3]

(e) Solve the equation x*+20x-100=0, giving your answers correcl lo
2 decimal places. [3]

(d) Calculate the area of the shaded region. [2]
12
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14.

In the diagram, A, B, C and D are four points on level ground. It is given that 4C = 4.3 km,
AD=32km, CD=6.2 km, angle ACB = 78, the bearing of C from Bis 245° and B is

due east of A. Calculate

(a) angle ACD, [3]
(by  the bearing of 8 from C, [2]
(c) the length of 48, [3]
(d)  the area of triangle ADC. [2]

Alex walked from D to C along the path DC.

(e) He stopped at point X when he is at the shortest distance to point 4. Caleulate
AX. [2]

(f) At point X, Alex saw a building standing vertically at point 4. Given that the
height of the building is 980 m tall, calculate the angle of elevation of the top of
building when viewed by Alex. [2]
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15. Answer the whole of this question on a piece of graph paper.

The variables x and y are connected by the eguation v=2x'-5x-3 . Some
corresponding values are given in the following table.

F~2 -|Dr'u.51 2 [ 3] 4

| v | 4 9 -3|—5 -6 |-5] 01|09

(a) Calculate the value of a. [1]

(b Taking 2 cm to represent | unit on the x-axis and 2 ¢m 1o represent 5 units on

the y-axis, draw the graph of y=21" -=5x-3 fortherange -2<xs4.  [3]

(c) From your graph, find
(1) the value(s) of x when y = 5, [2]
(i)  the minimum value of y. (1]
(d) By adding suitable line(s) on the same graph paper, find
(i) the values of x for which 2x* -5x-3=0, (1)
(ii)  the solutions for the equation 2x* =T7x=0. [3]

END OF PAPER

14
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Mathematical Formulae

Compound Interest

Total amount = p[l + 1:_!J

Mensuration
Curved surface area of a cone = 2/
Surface area of a sphere = 47
| T
Volume of a cone=—mh
3
4
Volume of a sphere=—a
2
5 l .
Area of triangle ABC = SabsinC
Arclength=r&, where #is in radians
1 . .
Sector area = Er !, where #is in radians
Trigonometry
a h c
sind sin# sine
a=b +e2-2becos A
Statistics

Mean = x
f
.3 2
Standard deviation = fx 2 Jx
f f

o}
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SECTION A (56 MARKS)
Answer ALL the questions in the spaces provided.

1. Giventhat =l=sa<3 and -5s b=s—1, where @ and b are integers, find

(a)  the greatest value of ab,

|Solution]
the greatest possible value of ab =(-1)(-3)

=5

Answer (a) ........: = ST [1]

a a
(b)  the smallest possible value of FEE given that » 15 a perfect cube.

[Solution]
the smallest possible value of ;—Z = :Il}:
=]
Answer (b} R S [1]
2. Simplify , leaving your answer in positive index notation,
[Solution]
(rq") (20"
l[.iqu"]J (Rjﬂ'lt‘j ]a
_ p—iqm
(ETq’r"](Epr‘*)
q'r
- 54p° §'
Answer e 54'“ ﬁ ................ [3]
3
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: 8 (a) Factorise 169+ 52g+4qr—r* completely.

|Solution|
169 +52¢g +4gr—r
=169—r* +52q+4gr
=(13=r)13+r)+4q(13+r)
=(13+r)13-r+4g)
Answer { l3+r}{13—r+4q} (2]

(b) Make x the subject of the equation 2x* = _;r;.r' +1.

y

|Solution]
1_1;1 - E_ +1
2y

Ay =y-x"+2y
Aty = ya2y
Cldy+l)=3y
M

dy+1

[ 3y
X=%
dyv+1 3y

dv+1
ANSMOr..  XSaTiiiieiicaiiiii[3)

W

4. The curve y =2(x + 2) (x + &) cuts the y-axis at (0,-8).
(@) Find the value of k.

[Solution)|
AI- {ﬂi -8}1

=8=20+230+k)
4k =-8
k==2

Answer (@) k=...2 cooiiaiiiaiinn, [2]
(b)  Using the value of & found in part (a), find the coordinates of the points where the
curve cuts the x-axis.

[Solution|

When v=10),
0=2(x+2)x-2)
x==2 or 2
(=2,0) and (2,0)

Sy
Answer (h) { .TT‘.:'.}. ﬂm] fZﬂ'} oae L]
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5. The figure below represents a plot of land ABCD. B is due north of A, D is due east of A.

BC=125m, CD=83 mand 8D =91 m. Angle ABD = 57°.
125

57° 83
o1

A D
(a) Find angle BDC.

[Solution]

By cosine rule,

125" = 91" + 83" = 2(91)(83)cos LBDC

gt . ¥
. EnﬂiﬂDCnle g1 -83
=2(91)(83)

LBDC = cus"(—-i]
166

=0].726"
=91.7° (1o 1d.p.)

91.7
Answer. (@) coasssiiilnen 3]
(h) Find the bearmg of D from C,
|Solution]
Bearmg from D from C
=(91.726°-57°)+180°
=214.726°
=2147° (to 1 d.p.)
214.7
Answer (b) oo 7 2]
3
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x=35
: <5=3x=s 2(4-x). Represent your answer on the

B, (a) Solve the inequality

number line below,
[Solution]

g |
X~35 <5=3x=2(4-x)

=39
‘ —<5-3x and 5-3xrs2(4-x)
x=35<15-9x 5-3x=s8-2x
10x < 30 -x=3
x<3 r=-=3
L=3=x<5
-3=x<5
® O
I I
! : .
= S
—3=x<3
Answer (@) ..o [4]
(b) Write down the largest prime number which satisfies
r=35 ;
’ <S5-3rv=2(d-21).
L
Answer (B)x=....7.......... o]

&
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7. A hard disk has a memory capacity of 2 terabytes.

(a) If a low-resolution photograph takes up about 250 kilobytes, how many million

photographs can be stored in the hard disk?

[Solution|
no. of photographs
2x10"
250 %10’
2x10%
25x%10°
=08x%10’

=8x10"
=8 million

b
Answer (@) ..coouivisn million [2]

(b) I the hard disk 15 to store 235 video clips with capacity of 273 megabytes cach,
how much capacity 1s left in the disk? Give your answer in standard form, correct
to 3 significant figures,

[Solution]

capacity left

=2x10" -(25%273%10")
=2x10" -6825x 10"
=2x10" -6.825x10"
=2000x 10" -6.825x 10"
=1993.175x10" bytes
=1.993175x10" bytes
=1.99%10" bytes (to 3 s.f.)

12
Answer (h) 199}:1{] bytes [3]
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2x+1

8. (a) Express

12¢+9 9-161°
|Solution|

3 2x+1
12x+9 9161
5 2x+1
B 34x+3) v (3+4x)3-4x)
5(3-4x)-(2x+1)(3)
T 3(34+4x)(3-4x)
15-20x-6x-3
T 3E3+4x)3-4x)
~26x+12
" 3(3+4x)(3-4x)

2x+]

{b) Hence, solve

[Solution|

5 2x+1
12x+9  9-160
=26y +12
33+4x)3-41)
263 +12=3(9-161")
48x* =26x-15=0

o ~(=26)2(=26)" - 4(48)(~15)
2048)

|

_ 26 £+/3556
06
x=0.3892 or

12x+9 9-16x

as a single fraction.

-26x+12

Answer fa)..

x=-0350 (to3sf)

(
Answer (b) x =0:gf 2 -

3(3+4x)(3-4x)

SA1 Maris Stella High School
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25° I
9. (a) Solve - [—=0
5 625

[Solution]

j A
C - 1
5 Ve2s

s i

5 25
52;‘4 _5—:
By comparing indices,
2x—1=-2
|

K==

2

I

2
Answer fa)x=......ccviiiviinn

|
(b)  Find the value of m for which Va* Va* =a",

|Solution)

By comparing indices,

m=l—|-

Armswer (b)) M= iann i,

[3]

SA1 Maris Stella High School
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10, In the diagram, ABN is a right-angled triangle, and BCN is a straight line.

AN =12 cm, CN =5¢cm, BC =11 ¢m and AB =20 cm.

Calculate

(a) the length of AC,
|Solution]

By Pythagoras’ Theorem,

AC =f12% 457

=]13em

(b) cosZACH,
[Solution]

cosLACN = E—

13
cosZACB =—-cos LACN

5

13

(c) angle BAC,

[Solution]

sinZLBAC  sin ZACH
il 20

[Ix-=
SinZBAC = —13.
20

33
65

':‘
£ BAC =sin™ 33
65

~30.51024°
=30.5° (to 1 dp))

Answer (a) ....... s em]1)

3

13

AEEWEr (B wivovinnn S purnsainsiai

Answer () ... 303 . ..° (3]

SA1 Maris Stella High School
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11. (a) Express —x” +6x=3 in the form alx+b)" +c.
[Solution]
—x"4+6x-3
=-{3."~ -ﬁ.l’}—3

2 2
=-[.1.:-6x+(se] (9 ]
2/ 2
n-({,w:-S}’~!'~))—3
=—(x=-3)"+6

= 2
Answer {a) _{l_3}+ﬁ [3]

(b)  Hence, solve the equation x”* +3=6x .

|Solution)

' +3=6x

—x* +6x-3=0
(x=3)"+6=0
(x=3)=6
x=3= s:s,"E
x=36

(0.53051 or 54495
0.551 or 545

n
L]

Answer (b)x= TN s 3]
(c) Sketch the graph vy =—-1"+6x =3 on the axis provided, labeling your tuming
point and x-intercepts and p-intercept clearly. [3]

Vk

(3.6)

When x =0,
y==3

max. point (3, )

END OF SECTION A
11
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SECTION B (44 MARKS)

Answer ALL the questions on the writing papers provided.

12. The diagram below shows a cuboid of dimensions 16 cm by 10 ¢cm by 4 cm. Point X lies

on A8 such that AX = XB and angle HBX =33.9°.

H F
2 WG F/
— LV &
1 i"c I'I = ‘:: 1[] cm
,!q i k’
16 cm

Calculate

(a) the length of BH,
(b)  angle HBD ,

(¢) HX,

(d) angle DHX .

|Solution]

(a) Length of BD = /16 +10°

=356
= |8.868 cm

Length of BH =47 +18 868’
= J16+3356
=372
=19.287
=193 ¢m (to 3 s.f.)

SA1 Maris Stella High School
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(b} tan LHBD = s
3355

4
ZHBD =tan™
J356

=~ 11.969°
=120° (to 1 d.p.)

(¢) By cosme rule,
HX* =BH* + XB* -2(BH X XB)cos /. HBX
HX? = [J:wz)l +8% = (v372)(8)cos33.9°

HX =13411
=134 cem{to3sf)

(d) cos ZDHX = —F—

13.411
£DHX =cos™

13411
= 72.647°

=72.6° (to 1 d.p.)

13
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13.

xXcm

20 cm

The diagram shows a square of length 20 em. @ 15 the intersection of the diagonals of

the square. Four smaller identical circles, touching each other, with radius x cm are

drawn as shown. A and B are the centres of two of the smaller circles.

(a) Express the length of 04 and of 4B in terms of x. [2]

(h) Use Pythagoras® Theorem to form an equation in x and show that it can be

simplified to " +20x=100=0. [3]

(c) Solve the equation x*+20x-100=0, giving your answers correct 10

2 decimal places. 3]

(d) Calculate the area of the shaded region. [2]

[Solution]
20
{ﬂ} 34 T_ X
={l10-x)ecm

AB=2xcm

(b) By Pythagoras' Theorem,
(10=x)" +(10=x)" =(2x)*
2(100-20x +x") = 41
207 +40x-200=0
' +20x =100 =0 (shown)

20+ /(20)" - 4(1)(~100)

chx=

2

~20++/800

==24142 or 4.1421

==2414

or 414 (to2dp.)

SA1 Maris Stella High School
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(d) x==24.1rejected as x>0
Area of shaded region =207 —4a(4.1421)°
=184 cm” (10 3s.f)

SA1 Maris Stella High School 174



14.

€

In the diagram, A, B, C and D are four points on level ground. It is given that 4C = 4.3 km,
AD=32km, CD = 6.2 km, angle ACB = 78", the bearing of C from B is 245° and B is

due east of 4. Calculate

(a) angle ACD 3]
(h) the bearing of 8 from C, (2]
(c) the length of A8, [3]
(d) the area of tnangle ADC, [2]

Alex walked from D to C along the path DC.

(e) He stopped at point X when he is at the shortest distance to pont 4. Calculate
AX. 2]

(f) At point X, Alex saw a building standing vertically at point A. Given that the
height of the building is 980 m tall, calculate the angle of elevation of the top of

building when viewed by Alex. [2]

[Solution]
(a) By cosine rule,
32°=6.2"+43"=2(62)(4.3)cos LACD
3 L - -): L1 1
cos FACD = == 62 43
=2{6.2)(4.3)

C
LACD =cos™ (456)]

5332

=~ 28 877°
=289%(to 1 dp))

16
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(b) Bearing from B to C
=245°-180°
= (65"

{c) LABC =270° - 245"
=25°

By sine rule.
sin25°  sin78°
43 AB
_ 4.3sin78°
 sin25°
=0.9523
=095km (to 3 s.f)

(d) Area of AADC = %(4.3}[6.2]5inmfﬂ

1
2
~ 64375

=644 km® (to 3s.f)

(4.3)(6.2)sin28.877°

fe) sin LZACD = i@:
43
AX =[sin33.ﬂ??°]{4.3]
=2 766

=208 km (1o 3 s.f)

0.9%
2.0766
0.98
20766 )

(fytan £LTXA =

LTXA =tan"(
=25264°
=253

5
53% (o 1dp.)

SA1 Maris Stella High School
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15. Answer the whole of this question on a piece of graph paper.
The variables x and y are connected by the equation y=2x"-5x-3. Some

corresponding values are given in the following table.

x| =2]-1]ofos] 1 2374

¥ a 4 -3 | =5 | -6|=5]|0 9
(a) Calculate the value of a. 1
(b) Taking 2 cm to represent 1 unit on the x-axis and 2 cm 1o represent 5 units on

the y-axis, draw the graph of y=2x>-5x-3 forthe range -2=<x=<4. [3]

(c) From your graph, find
{i) the value(s) of x when y = 5, [2]
(ii) the mimimum value of 1. [1]
(d) By adding suitable line(s) on the same graph paper, find
(i) the value(s) of x for which 2x° =5x-3=0, [1]
(ii)  the solutions for the equation 2x* = 7x=0. [3]

END OF PAPER
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2016 TKSS Sec 3EM MYE 3

ko | @  Calculate 227x2016 Far
Earrsepmae i = L ERIMArT S
Cthe 1956 + V60 G

Write down the first five digits on your calculator.

L) ARSI O—— |

(b} Write your answer to part (a) correct to 2 decimal places.

AREWER. e sisssisincssignenn [ 1]

2 The Land Transport Authority announced in a recent news that there were 14 major
breakdowns on the MRT network 1n 2015 which was an increase of 40 percent from |
the previous year.

How many major breakdowns were there in 20147

3 These are the first four terms in a sequence.
[&ld] 57 34 5t
{(a) Write down the next two terms.
ARSWE (iivisaiviis o wsbiiosiai |1]
(b) Write down an expression, in terms of s, for the #" term in the sequence. |

APIE.. ..o ssrsromsrmsssissnie 34

| Turn over]
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4

o John theught of five positive numbers, ] i
e The median is 11 and the mode 15 15. ise

The biggest number is five Limes of the smallest number,
The mean of the five numbers 1s 10.4.
Find the five numbers.

P WEE o cie s ik i B e e e S P 12]

] If ¥ is inversely proportional 1o Jx and y=0.8 whenx= 16,
find the value of y when = 100.

Answer P icoveniemnamiss Lol

A04811ISecIMidYear1s
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Far 6 Caleulate the value of a b
Erammmr ¥ EraMraer v
[ L3 LAY

>
|
Answer BT R v e T2

7 The skeich shows the graph of y=&(3"). The points (0, 2) and (4, p) lie on the
graph. Find the values of k and of p.

¥
{4, p)
(0.2)
| -
I 2 & |
|

It

]
—

—
_—

Answer &

|+ NP UNSISERIRRISIRRRPY |

[Turn over|
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6

hor 8 The aumbers 60 and 2016, written as the product of their prime factors, are o

Ixwwmiiner o

the 60=2"x3x5and2016=2" 3" x 7. e
(a) Find the highest commaon factor and lowest common multiple of
60 and 2016.

Answer HCF = . oo BEM= v, (2]

(b) Given that 604 is a perfiect cube, write down the smallest possible integer
value of k.

AnSEr B o i iviviciiessinessns | ¥

(c) Find the smallest positive integer value ol » for which 60n 55 a multple of
2016,

Answer 1= i 1]

&= (first 17 natural numbers}
, A=11,409,16)
B=1518,91011,13, 14,15, 16,17}

I
\
I

i n

(n) Describe the set A4 1 words,

ATV S T e T R e R T R s | D)

{b) List the e¢lemens in 8!

AVBWER. . .o csvinsimimssssprrmveronrn L)

{e) Express [Y, 16 in terms of A4 and # 1n set notation

Answer.... Sy SPrO ATy J | |

BN P e
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P

buy
ol ] Ihere are 22 boys and x girls in-a group. The probabihity of selecting a girl from the ’""’,“.;':_”'

roup is 3
EHPE T

(i) Findthe value of 1.

dnswer 1= Loy R csmnane [1]

(ii)  Using your value of x found in part (i), find the extra number of boys that
have to join the groap so that the probability of selecting 2 boy from the

group will be E

11 The diagram shows a arcle with cenlre () and radius 41 cm.
BC= I8 cm and £ BMO=90". AOM® 15 a siraight line.

N

{h) Write dowwn the exact value of cos 408

L.

(2) Find 4,

ANSWEE..... . ..oisissicniss ST 2]

ANSWRE oo oeinisiviiiniiinn L]

[Turn over|
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n-.:.':.., 12 I'he diagram shows a container which 15 made up ol's frustum and & cylinder of
ihe the same height 11 is initially full of water

The volumes of the frustum and the cylinder are in the rauo of 3 1.

The container is completely empty in 16 minutes.

{a) Find the time taken for the depth of the water to he h cm

AFSWEE. .. s e

water, b cm, in the container varies over the 16 minutes,

Answer

Depth (cm)

4 3 fZ 6 . Time {minutes)

Water is leaking through a hole at the bottom of the contuiner 2t a conslanl rate

minutes | 1]

(b) Un the axes in the answer space, sketch the graph showing how the depth of the

I"I

]

104811 SeciMdYeat1b
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For

frimtiasi

Hag

13 (a) Express x* =10x—13 in the form (x &)’ + b

Anvwer —
(b) Hence solve the equation x* —10x~13= 0.
Anpier: X=L L0 i i 12
14 A regular octagon ABCDEFGH fits exactly inside a circle of centre © and radius
6 cm.
Find the zrea of the circle not covered by the octagon
ARSWEF .. .. .ooovoniesriaasns SO [4]
[Turn over|
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10

fur x i 2 LR B For
P ] IS (a) Factonse a* —2ab+ b° - 4b'c’ completely. By
e e

ARSWEE ....vsevnansrrsnnsrismmanssssssasoini [2)

(b) Giventhat 7 =2x JE , make L the subject of the formula.
4

AR oy oy omeriviommomnnssisas E2)

16 (u) Skerch the graph of y = 2(x=3)(x+1).

Answer (8) ¥

(b) Write down the equation of the line of symmetry of y=2(x-3){x + ).

Answer .. 1]
(c) Wnite down the coordinates of the turming poimt

Answert iiiuiee ) il

(d) Write down another quadratic equation, other than y = 2{x = 3}(x « 1) that has the

SIMeE rools,

AV s miin sibiiisivmaiirrn LY

— -—

404B/1/5ec3IMidYearts J
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1

Ky 17 Solve the following equations e

Excitnimar s Eraminer x

i () 16" = 4" =025 "

ArSier  X= il e | 2]

(b) 425 =125

AWEE D™ o e L)

ITurn over|
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12

o | 18 The diagram shows a straight line 4y + Sx = 20 passing through the points (B
II by Tadmmrr A
{he
Aand B v
i
S

] A\ ]
{#) Findthe coordinales of A and of 4,

Ansver A sinannn g mebsspssssmsesess 15

Bilssn s i

{b) Findihe area of ACMAE and hence find the shonest distance From 0 1o the hne
AR

Answer Area = _...livoene unitst]1]

Shurtest distance = ..........co.tinits [2)

[Turn over|
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Fiwr 119

Exawriner s
L

13

The scale drawing shows a jetty, J, and a man, M.
The scale is 1 emto 10 km.

Sea
Land ¥
(a) Measure the bearing of M from J.
ANEWE ovuiviivesiismsisasiies LB
(b) A boat is 85 km from J/ on a bearing of 110°.
Mark and label on the diagram the position, 8, of the boat. (1]
State the bearing of JJ from B.
AREWEN civviivnssrssssssessssnsstiiss LAY

(¢) The boat travels in a straight line towards J at an average speed of 35 ki/h.
Calculate the travelling time of the boat.
Giive your answer in hours and minutes, to the nearest minute.

Answer......... | R mins [2]

End of paper

40481 5ec IMId Y ar 16
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14

Answers
1 [ [ 23304 o
(b) | 23.30 -
2 10 n
I | qa) | 4K, 43
(b) |63 -3nor60-3n-1)
4 5.8,.11,15, 15
5 0.32
& 18
7 k=2, p=162
8 ia) | HCF=12
LCM = | (80
(b) | & =450
[c] | m=168
9 | {a) | Squares numbers /Perfect squares
(by | 1L2.3 4.6, 12
[e) | AB
10 101} | &
{n) | 8
11 1w | 8lem
(b) | 40
4]
12 |¢a) | 12
()] Depth
icrmit
Eﬁ 2 - "
0 E ' x
4 i 12 15 Time
{minutes)
13 ] (a) {_.r-S}:—-]B
(b) |2=112 or 116
14 Il 3em?
15 [(#) | (a—b+2be)a-b-2bc)
3
(b)) _gr
3’

A048/1/1SecIMEY ear 16
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15

16 | {a) VT
_.\|w 3 X
-6
W S Y S——
e) [(1,-8 .
(d) | y=(a+Mx=3) y=—~(x+1)(x=3) y=5{x+ DHx-3)
17 |(a) |1
b) | 2
3
18 |(a) [ A4, 0) 8(0.5
(b) | 10 units® S
Shortest distance = 312 units
19 | (a) | 050° (£ 1°)
(h) | 290° - n
{c) |2 h26mns

4048 1 GecIMdYear B
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2015 TLSS Sec 3 EM MYE Pager 2 3

| A map 1s drawn 10 a scale of | © 20 000,

(a) (i) This scale can be expressed as | cm represents 7 km
Find . 1

(ii) The distance between two towns on the map 15 20 cm.
Find the actual distance, in kilometres, between the two lowns. [1]

(iii) A garden has a map arca of 025 cm?.
Find the actual area, in square kilometres, of the garden. 12]

(b} Leeis making a pond in the garden.
He has a maximum of $100 ta spend on a water pumnp for the pond
The pump must have a flow rate of a1 least 250 litres per minute.

His Jocal parden centre has four water pamps for sale,

Pump Cost Flow rate
A §92.50 4.2 litres per second
B $10499 4.4 litres per second
< $80.75 13000 litres per hour
D $8999 15 120 litres per hour
Explain which pump he should buy 12]

2 The table below shows information about the population and area of four dilferent
countries in 2016

Singapore Malaysia LK Australia
Population 5.6x10° 2.9x10° 64 %10 2.8x10’
Arca (km?) 700 34%10° 24%10° 7.7%10"

() Find the ratio of the population of Singapore to the populatan of Australia
Give your answer in the farmaf | -~ n {1l

(b) How many more people live in UK than in Smgapore?
Give your answer in standard form 12]

(¢) Calculate the average number of people per square kilometres in Malaysia. 2]

LA BB IO YR 16
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3 (a) A company earns a weekly profit of # dollars by sclling x items
The graph below shows how # varies with x.

J 'y

2400

2000

1600

1200

§00

400

50 100 150 200 250 300 350 :.r

(i)  Find the weekly profit per item for 100 items |1}
(ii) Estimate the weekly profit for 350 items. I
(b) Findihe area of triangle 4BC below, 12]

4

A(3,5)

SA1 Tanjong Katong Secondary School
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4 Part of 2 number enid is shown below,

A sguare can be placed anywhere en the grid outlining four numbers

The numbers in opposite cormners of the square are multiplied together and the
diIference between the products is found

The @rid s continued downwards.

9x]d-BxI5=126-120

= §

{a) If» represents the number in the top left corner of the square, write down an
expression in terms of n, for the number in the bottom right comer of the

square.

(by Show that the difference between the products of the numbers in the

{1

opposile cormers of the square is always 6. 12]
() Show that the sum of the four numbers in the square cannot be 260 3]
404B/28 ec MY eart
[Tum over
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5 The diagram shows a cone with radius 4 cm and height 10 ¢cm which 15 full of
waler. A pipe connects the cone 10 a cylinder

The eylinderhas a radius of 7 cm,

4em
.
i

10 em

bl

(a) Calculate the volume of water in the cone. 11

(b) Water flows from the cone through the pipe into the cmpty cvlinder at a
constant rate of 2 cm? per second.

(i)  Calculate the time taken to empty the cone in seconds [T}
(i) Find the height of the water in the cvlinder when the cone is empty. [2]
S4B SecIMigYear 16
{Tum over
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6  (a) (i) Solve the inequality 17 -3x < 3z +1 € 46— 5x (2]
(ii) Represent your answer on a number hine. 1]
{b) Giventhat —é=a<sldand 2<b <7, find the smallest value of g, [t}
() A rectangle has length 127 cm and width 87 em, both carrect to the nearest
whole number, Calculate the least and greatest possible penmeter of the
rectangle. (3]
(@) Civenthat 7" = 3 and 7" =&, find the value of 7~ °. (3]
7 The distance between London and York is 320 km
A 1rain takes x hours to travel from London 1o York.
{a)  Write down an expression, in terms of 1, for the average speed of the train in
km/h. !
{b) A cariakes 2 ; hours longer than the train to travel fiom London to York
Write down an expression, in terms of x, for the aveiage speed of the car in
km/h (1]
(e) The average specd of the tran is B0 km/h greater than the average speed of
the car. Form an equation in x and show that it simphifies to
2x7 +5x-20=10. 13]
(d) Solve the equation 2x +5¢r-20=10 [3]
{¢) Find the average speed of the car correct 1o the nearest kim/h, 12]
aD4BTEecIMAYeRTE o
[Turn over
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8  Fourpoints A, 8, Cand O on level ground are as shown in the diagram below.

N
ABC 15 a straght line. Cisdue North of 4 and £48D =112° Itis given that
AB =850m, BD =490m and CD = 630m.
(a) [Fmd
(i) 4D, (3]
(i) ZBCD, [2]
(iii) the bearing of L from O i1}

{iv) the bearing of O from D, 11

(h) A vertical building at pomt 8 has a height of 380 m.
Find the greatest angle of clevation of the top of the building from a point
along 40, [4]

2L ISecIMiOY ear' S
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g A man wants to buld a farmhouse as shown in the diagram below.

¥
A

-

- =

P 0

Its roof 1s representcd by a square-based pyramid, VABCD. The vertical line, FNM,
passes though the centres, N and M, of the horizontal squares 48C0 and PORS
A8 =00m and N =40m

(a) Show that the total surface area of the slant roof in the model is 8000 m? 3]
(b} (i) The slant roof in the madel is 1o be covered with tiles with dimensions

of 30 ¢m by 20 cm by | cm Information about the tiles 15 shown
below

Useful Information

+ Density of tiles . 2.6 g/cm’?
 1kgisequivalentto 981N

Find the weight of each tile, in N 13]

(ii) The root in the model will eollapse if the total werght of the tiles eaceeds
1600 KN, Justify whether tis type of tile 15 suitable 3]

A04ATSeci Mid Y ear 16
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1

10 Answer the wholc of this question on a piece of graph paper.

2
The table below gives some values of x and y where v = 12 + Bx+ !
1
x | | 1.5 2 2.25 3 335
y P 42 41.5 42 45 47.7
(a) Findthevalucof p. ]

(b)

(€}

(d)

(e)

ey

Using a scale of 2 cm 1o 0.5 units, draw a horizontal x-axis for 0 < r< 4
Using a scale of 2 cm to | unit, draw a vertical y-axis for 38 < y < 48.
On your axes, plot the poinis given in the table and join them with a smooth

curve 13]

Find the gradient of the curve at the point where x = 1.5, (2]

Use your graph to find the values of x for which 12+ 8x + i =46, 12]
x

Explain why the linc x = 1.875 is not a line of symmetry for the curve

_y=IZ+H.r+2—:. ]

The hine A48 has a gradient of -1 and passes through the point (0, 52) The
x coordinales of the points where the line A8 intersects the curve

2
y=124 E.r+—-3 are the solutions of the equation 9x* +ax <5 - 0.
X

Findthe values of g and &. [4]

End of Paper

SA1 Tanjong Katong Secondary School
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Answers

No Solution No Solution
@)y | a=0.2 Tia) 320
X
Ha)ny |4 km Tih) _323_
| x+23
a)m) | 0.01 km? Tie) 320 . 320
x  x+25
l(b) Flow rate for A =252 #/fmin | 7id) x=215-4.65
2 .
Flowrate fr C =21 55 ffmin
Flow rate fior D =252 limin
He should buy pump D.
2(a) 1:5 7(e) 69 km/h ]
2(b §84x107 people B(a)(n) AD=1090 or 1093 75762 or
1083 m
2(c) 853 peoplekm’ Blaln) | ZBCD= 404° 4036° 40.35766°
|
| 3ayi) 58 per item Slayun 139.6°139.64°,139 64234°
3a)u) | $1620-51750 Bla)iv) 3196°31964°319.64234°
| 3(b) 63 units’ 8(b) 3196° 319 64° 3119.64234°
[ H(a) n+ 7 - |9[b]{n 11530360 N
4(b) (n+1)n+6) = n(n+7) (b)) 1530 36 kN < 1600 kN
=6 Tile 15 suitable
el n=615
115 a whole number/natural
number/positive integer/integer. Or
n cannot be a fraction/decimal.
| | Therefore the sum cannot be 260,

SA1 Tanjong Katong Secondary School
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I2

No Solution No Solution
S{a) 168cm’ 10¢a) p=47
S(b)i) | K3Rs 10(c) -4 )
S(b)i1) | h=1.09m 10(d) 10w01.1,3.15103.25
Blal) 3 2 C 5_5_ 10{e) yisdifferent al x = 1.8 and
3 § x=195,
x=1875 isnot aline of
symmelry.
tlalii) o ° \_ 10(1) a=-40, b=27 -
>
)2 53
6(b) -3
Blc) 426 cm, 430 ecm
B(d) 45

SA1 Tanjong Katong Secondary School
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Name: Register No.: Class:

CRESCENT GIRLS' SCHOOL
SECONDARY THREE
END OF YEAR EXAMINATION 2016

MATHEMATICS 4048
05 October 2016
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For Seclion A, candidates answer on the Queslion Paper.
For Section B, candidales answer on the writing paper and graph paper given.
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Wiite your name, register number and class on all the work you hand in.
Write in dark blue or black pen.

You may use a pendl for any diagrams or graghs.

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

Answer all questions.

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

Ormission of essential working will result in loss of marks,

Calculators should be used where appropriate,

i the degree of accuracy is not specihied in the guestion, and if the answer is not axact, give the answer to three
significant figures. Give answers in degrees to one decimal placa.

For m, use either your calculator value or 3.142, unless the question requires the enswer in t=rms of .

Althe end of the examination, submit section A and B separately.
The number of marks is given in brackets [ ] at the end of each question or pant question
The total of the marks for Section A is 40,

Tha total of the marks for Section B s 60,
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Section A
40
Section B
60
Total
100
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2
Mathematical Formulae

Compound Interest
A
Total amownt =P I+ ——
= mn)

Mensuration
Curved surface area of a cone = 5l

Surface area of a sphere = 4 17

Volume of 2 cone = % arta

4
Volume of asphere = E:rr’

Asea ofrisngle ADC = ZabsinC
Arc length =78, where & 18 m radians

Sector area = %r’ﬁ', where & is in radians

Trigonomeiry
a & c
- = - 1 -
sind sinf sl
a* =8+ -2becos A
Startistics

Mean= %

Stardard Deviation = JZZJ? - [%]}

2016 EOY 53 Math [Turn over
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3

SECTION A
Answer all the gquestions.

2x=-3  3-x

A s

4

Solve the inequality f—: <

1 Theforce, F, between two particles is inversely propontional tothe square of the distanice

bstween them.
The force s 36 units when the distanoe between the two particles 1s r metres.

Firid the force when the distance is 3r metres.

Arnswer .....................u;nits (2]

2016 EOY 53 Marh [Turn over
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The container shown in the diagram is a prism.
The cross-section consists of a rectangle and a triangle.
The heights of both the rectangle and the triangle are § cm.

Water is poured into the empty container at a constant rate and filled it in 6 minutes.
How many minute(s) will it take to fully fill the triangular prism?

Answer ... ......... minute(s] [2]

4  Simplify the following and leave your answer in positive index
onn 162(mr’)”
-4
Sl[m’w}_t 27m'n

ARIRRE viiicniivanmicssvinisumasensii (3]

2016 EOY S3 Math [Tarn over
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5

5 The diameter of a strand of hair with a arcular cross-sectional area is 1000 pico-metres.
(a) Express 1000 pico-metres, in metres, n standard form.

ABIWEE 5o oinivviaissvmuncinsa 8 [1)

(b) Assuming that the strand of hair has a uniform cross-section al area, calculate the

length of the hair given that the volume of the strand of the hairis 3.2 x10°° m’,
leaving your answer in standard form.

€ Let; and kbe the roots of the equation x* +ar+ =0
{(n) Find the value of jk.

Arswer fk=......c.iiienne (1]

b
®) if ;+% and .t+1_- are the roots of the equation x° + gx + &, find the value of .
]

Answer h=_ ... . ...c..c..n 2]

2016 EOY S3 Math ITurn over
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(a) Find angle 4.

A 15 an obtuse angle andsin 4 = %—32-

Answer .. iceiiiiiiiee 2 1)
(b) Itis given that 4 and B are supplementary angles.
Without using a calculator, find the exact values of sin B and cos 4.
Answer sm b= (2]
cosd= ...
8 (3) Express x* —4x+1inthe form (x-a) +4.
(b) Sketch the graph of y=x" —4x+1.
Answer
y
[
. X
(2]
2016 EOY S3 Math [Turm over
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7
9  The diagram represents the speed-time graph of a particle,

Speed

{md) I

Time
s}

(n) Showing your working clearly, find the speed of the particle when time = 8.2
seconds,

ANSWEF .. coxasssensinsamunsasense 208 [2]

(b) Calculate the time taken for the particle to travel the first 21 metres.

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

2016 EOY 53 Math [Turn aver
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(c) Alsn drew the following distance-time graph.

40

Distance (m)

&

[ e - - —[—--.—.-a—

+= Time (=)

Barry claimed that Alan's graph is wrong.
Who s correct?
Explain your answer with appropriale mathematical knowledge.

Anzswer

[2]

SA2 Crescent Girls' School
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10 A

F D 35° a

4, 8, C, D and E are points on the circumference of the circle with centre O,
AD intersects CE at O and FD is a tangent to the circle at D.

EC produced meets FD produced at the point .

Angle BEC = 41° and angle CDG = 35°.

(a) Find CGD.

ARTWEE ciu e s e e i
() Find reflex 40C

AREWEE et ireranran
) tind 4CB.

ANTWER ouiiviiiivisiiaiin

° 2]

© (2]

2016 EQY 83 Math

SA2 Crescent Girls' School
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10

11 A

L
B - D

In the diagram, AHB, AKC, 8CD and HLD are straight lines
AH = BD, HK = HB and }K is parallel to BD.

(a) Show that triangle AHK is congruent to triangle DBH,

Answer

2]
(b) Show that triangles AHL and DCL are similar
Answer

[2]

(c) Giventhat AL=113cm, HL=3cm and CL =2 cm, calculate DA
ABEWEY (iiiiisiiinvnviaeinavees S0 [2)

END OF SECTION A

2016 EOY 53 Math |Turn over
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2016 CGS SEC 3 EM EOY
SECTION B
Answer all the questions.

I Tap 4 can fill 8 rectangular tank in x heurs.
Tap B can fll the same tank in (x+ 5 Jhours.
Irboth taps are tumned on at the same time, the tank can be filled in 10 hours.

by Tap 4 in an hour,

by Tap B in an hour.
(€} Form an equation in x and show that it reduces to ** = 15x —5$0 = 0.
(4)  Solve the equation x" —15x—50=0 leaving your answer(s) 10 2 decimal places,
(g} Tap A is turned onto fill the rectangular tank.

filled.

How leng will it take for the empty tank to be completely filled?
Give your answers in hours and minutes (correct to the nearest minute).

2 (a) Triangle ABC has points 4(-2, -3} and (7 (2,4).
AB is parallel 10 the x-axis and & has a positive x-coordinate.

(ify Calculate BC.

is 20 units”,

(2) Write down, an cxpression in terms of x, the amount of water in the tank thatis filled [1]
(h) Write down, an expression in terms of x, the amoeunt of water in the tank that is filled  [1]
1]
[2]
(2]
When the tank is one-third filled, Tap B is also murned on until the ank is completely
() Find the equation of the line BC, given that the length of 48 is 6 units. 3]
[2]
(iify Calculate the shortest distance from A4 1o BC, given that the area of triangle ABC {2]
[4]

(h) Paul has $9000 to invest in either Company A or Company 8.
Company A offers §.9% per annum simple interest.
Company B offers 5.5% per annum compound interest, compounded half-yearly.
Puul wishes to invest the money for a period of § years.

Caleulate the difference in interest earned after § years and suggest which company
Paul should invest i,

SA2 Crescent Girls' School
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North

0 25
P 20° T

In the diagram, P, ¢, R, §, and T are five points on a horizontal field.
05 =25 m and RS = 30 m.

Angle RSU = 90" and angle SPT= 207,

SU is parallel to PT and R is notth of 8.

(a) Caleulate QR. (4]
(b) Calculate the bearing of O from &. [3]
(¢) Given thal the area of the field enclosed by APRS is416 m?, find the length of PQ. [2]
(d) A radio mast of height 1000 cm stands at §. 3]

Calculate the greatest angle of elevation of the top of the radio mast when viewed by a
man walking along RQ.

2016 EOY 83 Muth [Turn aver
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4 The dinpram shows a toy made of wire

AXB 15 an arc of circle with centre C,

(J is the centre of a large circle which touches the arc AYE at X-

The lines O4 and OB are tangents 1o the circle with centre ( and together with the arc AYB
they form a flap of CAXRO,

The other four flaps are identical to OAYBO and placed equidistant from each other.
Given that OC =4 cm and angle BCO = 60°,

(1) Show that the radius of the large circle = 6 cm. [2]

(b) Find the total length of the wire needed (o make the loy. i3

(¢) Calculate the area of the shaded region, S, in the diagram. 4]
2016 EQY 53 Muth [Turm over
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£ Answer the whole of this question on a sheet of graph paper.

[he variables x and y are connected by the equation

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

The values of v are corrected 10 2 decimal places where appropriate.

i

y=3x-2+—.

a+3

% =225 -2 -1.5 -1 -{.5 il 0.5 |
¥ 4.58 2 .17 0 0.5 133 . 3.5
{a) Calculate the value of p.
{b) Usea scale of 4 cn to represent | unit, draw a horizontal x-axis for-25<x<1.
Use a scale of 4 cm to represent | unit, draw a vertical y-axis for-0.5 s y s 5.
On your axes, plot the points given in the table and join them with a smooth curve,
(c) By drawing the tangent, find the gradient of the curve when x = —1.65.
{(d) Using your graph, find the range of values of x in the mnge -2.5 < ¥ <1 for which
i) J+——=
@ x+3 .
(i) (x+3)(8~5x)=20
2016 EQY 83 Math [Turn over
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N

b Asupplier received an order 1o customise a gold tophy for 2 compet:
A sample ol the gold trephy is shown in Diagram |

4

3.5

4
|
1

Diagram | . _ Dhagram 11 i Diagrun 1

Diagram [l shows the cross-section of the gold trophy.

The trephy consists of a hemisphere with radius 4 em joined to a ¢cone with a height of 3.5
cm, partly embedded into a cylinder with height 7 em.

The total height of the trophy is 13.1 em,

(a) Show that the part of the cone embedded into the cylinder has a height of 1.4 cm. (1]
(b) Find the total volume of the trophy. (3]
(¢} The surtace of the trophy is painted in different colours. [3]

[he top part of the trophy. as shown in Diagram 10 is painted with gold paint
A litre of gold paint cost $3.60 and can be used o paint 100 em” of ares,
Find the cost of paint used for 20 gold trophies

(d) A silver trophy for the same competition s geometrically similar to the gold trophy. 3]
he height of the silver trophy is 10% shorter than the gold trophy.
Given that the mass of the silver trophy is 540 g, find the mass of the gold trophy and the
density of the material used to make the trophies. in g/om’.

End of Section B

2016 EOY S3 Math [Turn over
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16

Answer Key
Section A

¥ 3

1

-
||

7
i

5. (a) 1x10™ (b) 4.07=107
6. (a)5 (b)7.2

L

S
7. (a)1126° B=-= : A
(a) (b) sindrim =

8. (@ (x-2)'-3 (b 28

9. (a)5.8 (b) 7.5 (¢) Barry is correct
10. (@) 20°  (b)250° (c) 14°
11. (c) 10.5

Section B

—

LWL @y (@ x=17810r-281  (e)12houss 37 minuses
x x+5

o

. (aXi) y- -%ar ¥ (if) 7.28 units (iii) 5.49 units (b) Company

3. (a)45.1m (b)211.4°  (c)4.51 (d)32.6°

4. (@6em (W 114em  (¢) 731 em?

5. (a)2.36 (c) —-2.46(10.5) (d)(i) —=1.82 <x <=0.18(0.1)
(ii) x ==1.84 or x =0.44{0.1)

6. (b) 245 e’ (€)$112.77  (d)3.02 g/em’

2016 EOY 53 Math
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NAME: () CLASS:

m FAIRFIELD METHODIST SCHOOL (SECONDARY)

i,
ZX END-OF-YEAR EXAMINATION 2016
SECONDARY 3 EXPRESS
MATHEMATICS 404801
Paper 1
Date: 12 October 2016 Duration: 2 hours

Candidates answer on the Duesticn Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, ndex number and class on all he work you hand in.
Wirte in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

Answer all questions

It working is needed for any question It must be shown with the answer.

Omission of assential working will result In loss of marks,

You are expected to use a scientific calculator to evalate explicit nurnerical
expressons.

If the degree of accuracy 5 not specified in the question, and § the answer is not exact,
gie the answer o three significant figures Give answers in degrees 1o cne decrnal
place

For =, use either your calculator value or 3 142, unless the guestion reguires the
answer intermscf .

Attne end of the examination, festen all your work securely together

The number of marks Is given in trackets [ | at the end of each question or part
guestion,

The total nurmber of marks for this paper is 80.

For Examiner's Use |

% Paper 1 /80

Selter: Ms Michelle Tan

This question paper consists of 20 printed pages including the cover page.
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Name: { ) Class:

Answrer all the quistions

The werld's population 1s predicted to reach 0 097 % 10" hy 2054

(2} 0.097x10" can be expressed as million. Find o,

ANSWer fB) W = iy e |
(B} The world's popoiation was 72 x10"in 2003, Find the predicted inerease in
the world's population from 2013 1o 2050, giving your wswer in standard
form.
Answver{bj. ... ... ... . ... 7]
2. (hwenthe recurming deaimal nuwnber p—= 00636363,
{2) wihout the use of a calcolator, evaluate 100p— g,
Ampwer fah.. oo e LY
th)  Herce, write pas a fracton in ils simplest form.
Answer &) p = I

2015 FMS(S) Sez3 Express End-al- Year Examiralion
Mathematics Paper 1

[
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Mame. { ) Class:

J. Given that the grachent of the line jormme the points 4 (-3, =T)and 54, r) s :3

#) Fid the value of r,

HIEWEF T F = .. wwpnenesmsnszsmssineyonive 1)

(b} Find Lhe equation of the line passing hrough C (=10, 2) and is parallel to the
line 48,

T Lol (- R ||

F £x
4. (#) Make ¢ the subject of the foemuola w = J:—--u’

P

AnsNEr (o) ovcasiiiciinvilaiiavgs [2)

(b}  Hence, find the value of x when p==2. 7= and m = -],

Answer B) 2= venaniass 1)

2016 FMS(S) Sec 3 Express End-of Year Examinaticn ' 4
Maltbermatics Faper 1
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Name, L) Clzss:

S (#)  wrinen as 2 product of its prme faclors, 97T20=1" « 3V = 5§,

Fmd the values of ¥y sad of »

Arvwer (Tl X = L YT e [

(b)  Written as a product of 115 pnme factors. 1114 =2:231"x7.

Fmd the smallest positive integer m such that iﬁ 5 9 sguure number
m

Answer ) m - I | |

2016 FMS(S) Secd Express Erd-of-Year Examination T s
Mathematics Paper 1
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MNamea:

Class.

6.  The number of cases of dengue fever repoited sach week s recorded over a

particulur year.

Mo, nfcases 40 x <60

all<x <8l

80 sx<l0O

Wisx<i20

Frequency 0]

15

B

Calculate an estimate of the mean number of cases of dengue fever.

Aeower |,

=4

Each vl the numbers 2, 6 and 7 are wrilten on i card. One or two of these cards

are drawn ot mndom (o form @ one- or two-dign rumber  Find the prubabiliny of

the number foremed
(1) consisis of wo digits,

(b} is a prime number,

) tsamulipleofs.

Aaswer ()

Annvtr (B} v.ooiiiiiin

dnnwer ()

2018 FME(S) Sec 3 Express Ena-of-Year Examimation

Mathomahcs Paper 1

SA2 Fairfield Methodist School
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MName: { ) Class:

8. 7The sketch below shows the graph ol y = ka" + 1. The graph passes through the

points (0,-1) and (3.-127).

-~
3.
21
1-
! =3 -2 =1 2 3 4
Find
(a) thevaluc of k, and
Answerf@lk=.........coocvvcivicnin |11
(b) o«
Anewier (b} a= 12]
2016 FMS(8) Secd Exprass End-al-Yaar !

Mathematics Papsr 1
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Name. ( ) Class:

9, A plantation has an area of 223 km?®

() A map has a scele of 1 cm to 3 km. Find the area on the map, i om’,

which represents the plantation.

dnprerfal aansieaanient A

(bt Daanother map, the same plantation 15 represented by an area of 36 cm’ and

a fiver is repaesented by a length 0f 3 em. Find the achal tength, in kn, of
Lheniver,

Ansvar bl ... . .rieennn..km 2]

2ENEF H‘L‘-*[‘:-}!i Sec 3 Express End-of-Year Exsmination
M athemalcs Paper 1

ol
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Name: { ) Class:

3 ] . :
10. Solve —= 24 —— , ging your answers (0 2 decimal places.
fit 2m—1

Answer ms. . 0= e, %)

2015 FMS(S) Sec’ Express End-of-Year Examination ' 9
fMathemalics Paper 1
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Mame: { ) Class:

. 2—x ~
1, Given that 4 c3sx<clland d ey, wherex amly are intepers, find

la] therange of valuesof x,

ANSWEr (@).....cceiia ceinisinis inviinnaiae: |8)

(b} the greatest possible value of {x+ )’ ,

Answer ). oo e 1) .

(¢)  the lexstpassible value of {x+ v)a- ¥).

drsuer (¢ ; R e AT Tl 1]

2018 FMS{S) Sec 3 Express End-of-Year Examinalicn 1
Mattsmatcs Faper 1

i
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Name. ( ) Class:

12. {3} sumputy [ ;J Yxal, leaving your gnswer m positive index form.

ANNEE(B]. oveo o opsrrssisimmnannnpoionionsasz [

|
1 1
(B  Given thai L%—- =9, find the value of k-

yy

Arnrer bl k= 13]

2016 F MS(E) Secd Exprass End-of-Year Examinaton _ 11
Mathematics Papa 1
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Name { ) Class.

13 (a) (¥) Eapress 2* —8x< 2 in the form (x + r.'-J: +¢f

Arswer (@) o e 1]

(i} Hence, sketch the graph of y = x* — 8x + 2, mdicating the coordinates

of the wming pomnt and the y-ntercept

{

Arswer fa)fu)

121
{by The diagram below shows a quadratic curve The equation of the curve is
y = ptge- 2x'. Findthe values of p and of g
v
"
/\
A(~1.5,0) \ B(40)
dAnswer (B) p = ... A B — 12}
2016 FMS(3) Sec 3 Express End-ol-Year Examination o - 12

Malhematics Faper 1
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Name: ( ) Class:

1. ABCD is a rapezium where AB and O are parallel to the y-axis. 1t is given that

A(=2,-5), C(3, 8). A8 15 12 units and the area of the trapezium 15 65 square units.

¥
F 3
8 --""'""-.H
i) %
A{-2,-5) \'\1\‘
0
Find
{a) the coordinales of &,
Angwer (o) BE ... ooy vnaiiamen ¥ 1)
(b} the coordinutes of O,
Answer (D) DL evevine e veirinnee ) 1)
(¢} length of AL
Answerfe).. ..o ciiin e ounits 2]
2016 FMS(S) Sec 3 Express End-of-Year Examinstion ' e

Mathematics Papar 1
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Name { ) Class

15 Thedizgran below s made up of rwo sumilar ripht-anghd riangles ASC and AYY

A¥Zisastraight line. Wisgiven that X =8 em, 8C =3 cmand BC XY -2 5

4

b ¢m

X ¥ Zz
G IvIng vour answers as a ITaction in its lowest Llem, find

fa) LansBAC,

Answer (a). ... B T T |- 1
b}  cos S4FE
Answer (B, [2]
2018 FMS(S) Sec I Express End-obkYear Bxam inalion 4

Iathemalcs Fagar 1
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Mame:

( ) Class: oo

B6. ‘The figure shows a circle with centre O, of radias 10 an and 1202 = 14 ¢m

R
(a) Showihal £P€( =) 55 radians

Answer (a)

12]

(h)  Findihe leneth of pajor are PRO.

Anvwer (b em |2]

{¢) Findthe area ofthe shaded region

Anvwer fc) R YL om? 131

2018 FMS(S) Sec 3 Express End-ol-Year Ex-—
Mathematics Paper 1
SA2 Fairfield Methodist School
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Name __ ( ) Class:

17, Inthe diagram, 2F 15 parallel to 8C and AC s parallel to DE. The pomts £, E and &
I on the hne 45, 8C and AC respectively. Given that D8 =5cm. 4D= [0 cm,

FC=12cmund 4F = 1B em.

18 cm

I10em

8 E " 12¢em ¢

{a) Prove that A4DE 15 ssmilar o A4ABC .

Answer [a)

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

2]

(b) Prove thmt ACEF is congruent 1o ADFE

Answer (b

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

2016 FMS{5) Sec 3 Express End-of-Year Examinaban _ 16
Mathemalices Faper 1
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Name: () Class:

17. (¢) Find
(i) the length of 8C,

L E T g ]/ RR—— . || (i
{i) acnof ADBE
area of paraliclogram DECF
Ansver (i) oo iii i, [3Y
2016 FMS(S) Sec 3 Express End-of-Tear Examination KL

Mathemalics Papar
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MName; ( ) Class:

13.  Inthe diagram, P4 and PA are tangents to the eirele with centre, O, PCO is astraight

line where 15 a paint on the circle.

Find

()  the value of my, where PC = @ cm,

Answver i o= . i e 2]
(if) the angle BPA.
Answer (i) =i * 2]
2016 FMS(S) Sec 3 Express End-of-Year Examinaten - 18
Mathematics Paper 1
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Name: ( ) Class:

e

19. Thepriceof ) hire of Skell FuelSave 85 palrol in Simgapore ¢osts $51.89.
()  Shellrewards loyal customers with phivilege cards, a 14% discount. Andy uscs
the pnvilege card 10 purmp x lices of petrol at Shell Fiond the value of x ) he
paid §56.89 for his petel bill.

Answer @) x = oo iitecninnssiiens |32)

{b) The same type of porol in Johor Bahm costs RM1 75 per lire. Using your
answer trom {a), calculate the lotal amount of money that Andy has to pay «f

he pumps x litres of patrol at Shell in Johor Bahru

Answer (BIRM ... 1]

{r) There s a compulsory toll of RM20 tor Singapore vehicles gpong 1o 1o Johor
Bahr, Given that the exchange rate s S31=RM2 92, find the percentape
savings that Andy will have ifhe pumps x hitres of petral in Johor Bahm

Aapwrer o) % 121

Zd16 =M3131.5E53 Er'.preas E nd-of-Y ear Evaminakinn ) T
Malhematics Paper 1

SA2 Fairfield Methodist School
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Name: ( ) Class:

20. Show your construction lines clearly, using a ruler, compasses and a protractor. The

Iine Q) has been drawn for you.
{a)  Construet a parallelogram FORS such that PO = 5= 8§ cm.

PS=0R=9 cm, and ZPOR = 70°. 2]
(b)  Find the two possible positions of 4 and label them Ay and 43, if

RA=94 cmand Z8PA=120°, (]
{e)  Onthe paralleiogram PORS, construct

(i)  theangle hisector of ZPSR. (1

(i)  the perpendicular bisector of the line PS. [1]
(d) Labelthe point ¥ where the perpendicular hisector and the angle hisector meet

and measure the length of PY.
(¢} Complete the statement about point ¥ below.

The s i US| 171 LU are equidistant from the poim ¥.  [1]
Answer fa). (B), (e)fi) and (c)ii)

P §em 0
Answer (@) PY =....oovivevivinvnnnenem |1
~ End of Paper ~
2016 FMS(8) Sec 3 Express Enc-of-Year Examination 20

Mathematics Faper 1
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| 2016 Sec 3Exp EOY P1 Answer Key 14{c) 5.10 units (10 35f)
la) | n=9700 15(a) 3
by 2.5x%10° 4
| 2(a) 63 15(b) _2
2(b) 7 3
P =j—1
ETh)] | 4 16(a) Let R be the midpoint of PO.
r=-— or r=-2§ orr=-2.8 PR=RQ=7cm
m . = '?'
3(n) y=§x+s s.irmﬂr}.te_ﬁ
: 7
4ia) . P!ml;"") £POR =%in [EJ ?
= H = s L |=1.55 radian
m = LPOQ=21=2P0R=xsin [m] FRCIANS
5(a) x=3,y=5 (to 3sf)
S(b) m=14 16(h) 473 em (3sf)
7.5¢m" (3s.L
) 77.7 (10 3sf) or —~—1?:1:] ar 77 Igj_ 16(c) e (st
7(a) 2 17(a) ZADF = ZABC (corr. 25, DEABL)
3 £DAF = £ BAC{commonangle)
(b | Or £AFD= ZACB{corr.4s, DFYBC)
3 + ADAF s similar 1 A4BC by AA Similarity Test
1c) 0
8(a) k=-2 17(b) ZDFE = £CEF (alt. /s, DF/ICE)
Bl a=4 ZDEF = £CFE (alt.£s, DEVCF)
EFis commaon side
%a) |Som - ACEF = ADFE by ASA CongruenceTest
9(by | 7.5 km 170 | 18em
10 m=034 or m=-187 ey 1
4
11{a) —2sx <8 18(a)i) |m=8
1) | 121 18()Gii) | 45.2°(ta | dp)
11(c) ~16 19a) | 350
2 : 19(h
Y [ g i or 3 ) Y0113
12(b) | k=9 19(c)
13(a)(3) (x_a)l = 1[!{1]_—
3@ ! (e)(iid
13(b) p=12, g=5§
W@ | B, ) 20(d) SSem(+0.1)
4(b) | D(3,-6) 20(e) PS and SR

SA2 Fairfield Methodist School
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NAME iy CLASS:

FAIRFIELD METHODIST SCHOOL {SECONDARY)

@58 END-OF-YEAR EXAMINATION 2015
SECONDARY 3 EXPRESS

MATHEMATICS 4048/02
Paper 2
Cate: 10 October 2016 Duration: 2 hours 30 minutes
Addltional Ma'teials: Answer Paper

Graph paper

READ THESE INSTRUCTIONS FIRST

Write your name, Index number and class ¢n all the work you hand in.
Wirite in dark blue or black pen.

You may use a penci! for any diagrams or graphs.

Do net use staples, paper clips, highlighters, glue or correction flulc.

Answer all guestions.

W workdng s needed for any question it must be shown wilh the answer.

Omission of essential working will result in loss of marks.

You are expected 1o use a scientfic calculator to evaluate explicit numerical
EXPressions.

IF the degree of accuracy is not specified in the queston, and if the answer & not
exact, glve the answer ‘o three sigrificant figures. Give answers in cegrees o one
decimal place.

For m, use either your calculator value or 3142, unless the question requires the
answer in terms of .

Atthe end of the examination, fasten all your work securely together.
Tne number of marks is given in bracke!s | ] at the end of each guestion or part

guesficn.
The total number of marks for this paper Is 100.

Setter: Mdm Maliza and Mrs Lynn Pang

This gquestion paper consists of 12 printed pages inc! uding the cover page,
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Name. ( ) Class:
Answer all the questions.
1 ta) () Factorise 27— 7x+43 [1]
2x% ~7x
(i Hence, simplify -E—E-—EL'T-J 12)
x-—5
(b)  Expressasasingle lraction in s simplest form,
4 |
= e—— Ijl
r—3y bHyp—ix
. s+ 13
(e} Allrmulaisgivenasr = T
fi) Find the value of » when y =-2. 1
(i)  Expresssin tenms of r. 12]
dm+2 5
d Solve the equation |- =—. 3
(4} Solvethe equation T 3
2 (a)  Mathew has 320 DO to invest in Company A or Company . Company A offers
3.8% per annum simple nterest while Campuny # offers 3.5% pa aanum
compound interest, compounded hall-yearly.
Matthew wishes 1o mvest the money for aperiod of 5 years,
Which company should he invest in? Explain yous answer. 3]
(B)  The cost of making a partcelar washmg machine is divided between matenals,
wige and other miscellaneous costs in the ratio 4 -3 2. The maerial cosl used
for & washing machine is 3600
(] What is the to1al cost of mzking a washing machine? 1]
(1] Due to a now munimum wage regulatien, the wage wis raised by 1096
Express, comect to one decimal place, the new wage as a percentage of
the new total cost. i4]
FM%LE} Sec 3 Express End-of-Yex Ecaminaton 2016 3

Mathematics Papr 2

SA2 Fairfield Methodist School

240



Name: { ) Class;

b

(¢}  In 2004, Mrs Lee comed a gross annual salary of $84 000, OF this $84 000, the
amount that will not be subjected 10 income tax includes her donation of 5% of
her gross annual salary 1o charity, an annual relicf amount of $10 000 for
iouking after her mother who in tuirn looks after her children and her annual
Central Provident Fund (CPF) contributions which amounted 1o $16 800,

By referring to the Income Tax table below, find Mrs Lee's income tax payahle
for2014, 131

Chargeable Income | Income Tax Rate (%) | Gross Tax Payable

Firs1 830,000

Next $10.000

?}‘L £ . _;.:'- "._:'.' 08 fof 214 ot
First $80,000 . 3,350
Next $40,000 11.5 4,600

[chargeubde income refers to the anmaal gross income less all donations and
relef for ihe same veor|

FMS{E}_SH_ 3 Express End-of-Year Examination 2015
Mathematics Paper 2

-
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MName: { } Class:

3 Fhe stem and leaf diagram below shows the swres of 21 studeats in @ Mathematics

class test. The full mark of the test 15 60 marks

Stem Leal

Z 579

3 C1yp2389
1 24566 x9
5 01366

Key: 215 represents 25 marks

{a) Given that the modal score 1s 46 marks, and the mean seore is 41 marks, find

(1 e value of x and, (1]
()  thewvalue of p
12]
(k)  Find the median score. ]
(€)  Whul 5 the pereentage of students who scored 42 marks and above? [

() I was discovered that cie of the gquestions had ervor and thus all the students

were giver | more mark. Explain how the median and mean have been

affecied by the error. 12

— ——— 2

I%_P.i‘}.f S) Ses _E-E:uwss End-of-fear Exammation 2016
Mathematics Paper 2

SA2 Fairfield Methodist School
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Name ) Class:
K] () The sequence of rumbers 1, 5, 11,19, 29, .. _canalse be expressed in the fomn:
Teem, Number Pattern
| | P+
2 5 28 + 1
1 I 3 +2
4 19 ¥+3
5 0

(i
i)
thii)
{iv)

¥}

Find the pattern for the 5% term,

Find an expression, in terms of n, for the ath term

Findthe value of the 111" term of the sequenes.

For which term wall the cumber 271 appear in the sequence?

Explain why 56 is not a member of the 2bove sequence”?

(B)  Wote down an expression in terms of #, for the 7% term of the sequence

FMS(S) Sec 3 Express End-ofl-Year Exanination 2016

Malhematics Paper 2

SA2 Fairfield Methodist School
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1q,

13,15

(1]
1y
[
i2)
1)
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Name: ( ) Class:

5 ia)

The points 4, B, C, D and £ lic on & circle, centre (). AC s a4 diameter of the
circle. EQ is a langent to the crcle at £ and LABE = 26°

{1) Stating your reasons clearly, find

(@)  LACE, (1]
(h)  ZCBE, 1)
(€)  ZCOE, 1]
(d)  ZAEQ. 12|

(i) Given that ZAEH = 38° determine whether the lines £0) and A8 are

parallel. Give areason for your answer. |2}

(h) The perpendicular biseetor of a chord, RS, cuts it a1 7 and the crcumlerence of
theaircle a 2. If RS= 20 am and 7F = 8 cm, ind the radius of the crcle.

j—— 20 em —
I

/— EN
i ! s

~
r—

0

12]

I — —— —_— -

I-EME[S] Sec 3 Exoress End-of-Year Examination 2016
Mathematics Paper 2

SA2 Fairfield Methodist School 244



MName: ( ) Class:
1] The diagram below, nel drawn (o scale, shows the layol of lwo rooms, 4 and 8. Al
dimensions are piven in melres
]
] L] [T L L
Fa's
(x+1)
L]
25 25
{22+ 1)
| -
...I me ."‘l [_ H Room & d X
20
@)  Wrile down an expression, in terms of x, for the area of Room 4 and
show thal thal it reduces to — 2x? —2x+ 300 _ n
i) Write down an expression, in tenrs of x, for the area of Room 8 and
show that that il reducesto 227 + v +250 n
{«) A contracier was hired o lay Ules in Room & The cosl for g wis
$25 pur square meve,
') Find in terms of x, the cost of Lking Roown 8. [1]
(i) IT'the cosl of ilmg Room &1 §7 SO0, Form an equation in lerms of x,
and show that il reduces o 22 # x=50 =0 (1]
(i}  Hence. find the valuc of 13]
{iv)  Uswbg the value of x from (jii), Mndthe cost of (iling Room 4. t]
FMS(S) Sec ¥ Fxpress Frd-of-Yewr Examinaton 20156 B
Matemslics Piper 2
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Name: . { ) Class.

7 The diagrams. nol drawn 1o scale, show two sobd eylinders with their dimensions

Fhese cylinders are made with the same muterial.

12em B

N

(a) Show that cylinders A and B are similur 12]
(b)  Find the ratie of the total surface arca of cylinder A 1o that of cylinder 4. [1]
{c) Given that eylinders 4 and 8 are simlar 1o another eylinder C with aheight

of 4.5 an. Find the curved sur face area of cylinder ¢ 12]

(d) If the mass of A 1s 360 g, find the mass of B in kg, leaving your answer in

3 decimal places, (2]

FME(S) Sec 3 Eh;‘.{t".'i_ﬁ End-of-Year Examination 2016
Mathemalies Paper 2
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Name: (

3 A, B, Cand D are four points on a field,

Class:

Angle D48 1s 737, angle ADB 1s 31°, angle DBC 1s 65°, AB i1s 2km and BC is § km

{isdue eastof 4.

[a) Show that BD=3.714,
(b)  Calculate
(1) cD,
fin) the area of tnangle 8CD,
(i)  the shortest distance from D 1o BC,
(iv)  the bearing of 8 from D

FME(S) Sec 3 Express End-of-Year Examination 20186
Malhematics Paper 2

SA2 Fairfield Methodist School
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Name: ( ) Class:

9 A simplified diagram of a building 1s shown below. It 1s 20 m tall. A8CD represents the
rectangular floor of the building K, F, &G and M are vertically above 4. B, C and D
respectively. ¥ represents the vertex of the roof in the shape of a pyramid. A is the

midpoint of £G. ILis given that AB=10m, BC =8 mand (G =12 m,

F
Ir 3
(
!
!
/
‘
!
/
X S e P, L8}
0m| | f-7 ’
o T I 12m
'
[ S S ¢
RN -." Em
A 10 m i
Calculate
(a) AC. [1]
(by  ZLVEM, 12]
()  AG, 1]
i} LAGD , 12}
(e)  the angle of depression of 8 from V. 12]
FMS(S) Sec 3 Express End-ol-fear Examination 2016 _ 1

Mathematics Paper 2
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Name ( ) Class

] The figure below shows a 22.7 lere cylindrical bottle end the conical paper cup used by
@ company in its water dispenser. The cup has diameter of 6.35 em and a height of 9 cm

PLERNE
9 cm
(Take = 3.142)
(0 Caleulsiethe volume of one conical cup. i2]
(6)  Caleulate the number of conical cups required for one cylindnical bottle. (2]
(€ Theconical cups are sold in packets of 5000. Calculate the area of paper required
1o make 5060 conrcal cups. [4]

(d)  The company decides to switch 1o a different shaped paper cup that looks hke a
frustum, as shown in the figure below. The frustum has slanted edges that are
parallel 1o the comical cup and the diameter of the base of the frustum is the same
as the dameter of the mouth of the conical cup. It also has the same volume as

the contcal cup

Wil the height of the new cup be the same as the conical cup? Use a suituble

model wnd justify your answer with caleulations. 13]

FT.'!E{S}EE:‘.E. E_.-._uress End-of-Year Examination 2018 o 12
Mathematics Paper 2
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Mame:

{ ] Class:

1] Answer the whole of this question on s sheet of graph paper.

The tabls telow shows sume vilues of ¥ and the corresponding values of y, where

y=i=2
x = 1 | o 0% 1 [ s 2 15
Ty | e | us o O T S E O —--LﬁE:”i
{a)  Findvalue ofp. (1]
) Usmg a scale of 4 cm fo represent | umit on the v-acis, and 2 om 1o reprasent
1 unit on the paxis, draw the graph of y=1=2" for-2<x<25, 13]
{c) Use your graph w find
(i) thevalue of yy when x =— 1§, (V]
(i1) thevalue of xwheny=-12 [1]
(d) Hy drawing 2 langent, find the gradient of the curve at the pomnt whore v = L
()
{e) Uss the graph to solve the equation?® + 2y - 2 =0 (2]
~ End cf Paper ~
FMS(S) Sec 3 Exress End-of-Year Examinaton M1 =

Mathemafics Faper 2
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Name:

( ) Class:

Answer Key for Sec 3 Express EOY Mathematics Paper 2 2016

ON Answer ON Answer
Wai) | (2x-1)(x-3) 3(d) | New median score 15 still at the 1% score
and thus new median 15 45 marks.
Median and mean values will be affected.
*  Mean value 13 increased by | mark
and
* 1ts median value 15 also increased by
- 1 mark
Iaii) | 2x-1 a)i) | " term =5° + 3
x+ 1
I(b) Hakii [ p? 4 (n-1)
2x-3¥) )
e i) J-DR 0.2 Ha)(iii| 12431
5 )
MeMii | _ r-3 $a)(iv| n= 16
) C142r )
Iy =0 (reject) or —6 NN n? +(n -1) =56
nen=-571 =
The solution for n will not be an integer,
thus 56 camot be amember of the
sequence.
| 2(a) | Company A4 1s = $23800 d(b) |dIn+1
Company B1s - $237%889
He should invest in Company
A since the total amount is
preater
2(b)Xi1 | S350 Sa(i)(a| £ACE = 26° (angles in the same segment)
) )
2(b)(ii | 355% (10l dp.) Sa(ifb| LOBE =90 - 26 = 64° (angle in a semicirg
|} )
| ) $1460 Sa(ife| LODE =180 - 64 = 116° (angles in opp. sef
)
Iai) x=6 Salifd | £CAE = 64° (angles n the same segmient)
) ZAEQ = 90 - 64 (tan L rad)
= 26
Or  £4EQ=26°(mngle in alt. segment)
Aawy |y -1 Sa(v) | ZOEB =64-18 = 26° i
S LOEB = £LABE = 16%
Hence, lines £0 and AB are pamallel since
L _ ZOER and ‘:AH{-.:_ are gliemate angles

FMS(5) Sec 3 Fxpress End-of-Year Examination 2016
Mathemabics Paper 2
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4

Muathematical Formulae

Compuannd Interest

Total f'(1+ i
Olal ambunl : ”}“J

Mensurarion

Curved surface area of a cone = T r

Surface area of a sphere = 4.7+

; | )
Volume of a cone = -‘- arh

, ) 4
Volume ol a sphere Sl r

" I S
Area of triangle A8 = 5 ahsin €

Arc length = r# _ where & is in radians

5 I 5 v 3
Sector area = :r' # . where # is in radians

-

Irigonometry
e b c

SinA sinB sinC

at=h" +¢° =2becos A

Statisrics

"

{1

D1 [ DA
)

Standard deviation = E .
I ¥

SA2 Maris Stella High School
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Answer all the questions.

. Factorise the expression 16 -=9m° — 6nin— n’

Answer . - y = ,-'[3]
2. Giventhat 7' =3 and 7' = 5. find the value of 7'"*" .
Answer Izl
¥ 3 ] . ,
3. Giventhat m® +— =11, find the values of l—[m—l .
m "
Answer 1311

SA2 Maris Stella High School
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1w

4

4, Y is inversely proportional to the square root of x, where x > 0, It is given that y = 12 for a

Earli-::ular value of x. Find the decrease in the value of y when this value of x is increased by
00%.

Anywer N [3]

. 4
S. Giventhat p=1- mmz A , make m the subject of the formula.

Answer m= . [3]

6. 1f2 men can make 50 tables in 7 days, how long will 14 men take to make 225 tables?

Ansuer ____days[3]

SA2 Maris Stella High School
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. . ZIT v! 3 ;
7. Simplify [ 5415"‘_ 5 ] » EXpressing your answer in the positive index form.

Answer

(3]

8. (a) A polygon has x sides. Three of jts interior angles are 148°, 157° and 175°.

The remaining interior angles are 155° each. Find the value of n.

Answer n=

2]

(b) Explain why the interior angle of a regular polygon cannot be |30°.

(1]

SA2 Maris Stella High School
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. Sx+2 | : s o g R
9. Express — +—— a5 a simgle fraction in its simplest form.
=12 2-x

Answer

damr
Fadlspae =

13]

10. It is given that Cylinder A has a volume of 300 ¢m’. Calculate the volume of

times that of Cylinder A.

Answer (@)

(a)  Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A,

(b} Cyhinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16

(b

em” [2]

cem’ [2] |

SA2 Maris Stella High School
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o ) Solve the inequality —~I-+.r s
3

below

£+3

-

<x +4. Represent your answer on the number line

. . ooz ] +
(h)  Write down all the integers that satisty B i dut

Answer (a)

<yr+4d,

Anvwer ¢hi

Fiw

e (1]

SA2 Maris Stella High School
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12.  The radius of a spherical particle is approximately 5 picometres.
Find. leaving your answer in standard form,

(2) the diameter of one such particle in centimetres,

(b) the number of particles that must be placed side by side in order to make a length
of 30 millimetres,

(c) the total volume, in cubic centimetres, of 1 million of such particles. Give your answer
correct 1o 3 significant figures.

Answer (g) : cm [2]

(b) ! [1]

© - = e am'[2)

SA2 Maris Stella High School
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ha -n:b:-l.lr' . {}

13. The point (1.1)is marked on the diagram below, Sketch the graphof y=3",

4. (a) Express —x*+4x+7 in the form nr‘,-[x+h}1+k.

Answer (a)

(b) Hence. sketch the graph of v=-x +4x+7 on the axes below, indicating the turning

point and the y — intercept.

¥
M

[

(3]

2]

SA2 Maris Stella High School
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-Fp.-r:uq.r 3 1{]
15. The diagram below shows the cross-section of a snowglobe with centre O, of radius 5 cm,
The base makes an isosceles triangle OAB. AB is a tangent to the circle and is 13 cm long.

(a) Show that angle A8 = 1.83 radians, correct to 3 significant figures, [2]

(h) Calculate

(i)  the area of major segment CDE,
(ii) the perimeter of the snowglobe ABEDC.

Answer (B)()

1 1) RO . |||

SA2 Maris Stella High School
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16. (a)

L2xpress the numbers 66 and 2520 as products of their prime factors.
(b Find the smallest positive integer. #. such that 2520k isa perfect cube.

(e)  Find the smallest positive integer. i, such that 66n is a multiple of 2520.

Answer (a) 66 =

2520 = .

(h) k=

(=

i

I iag

[1]

SA2 Maris Stella High School
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17. The graph below shows the speed of a car during a period of 40 seconds.
{a) Calculate

(i) the speed of the car after 23 seconds,

(ii) the deceleration of the car during the last five seconds.

Speed (m/s)
A

K L e

U

40 —>»Time (s)

Answer {a) (1) =

m/s [2]

(i1)

_ mis[2)

SA2 Maris Stella High School
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ter

{aamungy .

¥ iy

en below. sketch the distance-time graph for the whole journev. [3]

On the axes piy

(h)

istance (m)

32

20

600
5687

500 -+

400 +

300 <+

200 +

O+ -~---
100

Time (s)

R
b

264
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18. Intriangle ABC, AB=12¢cm, BC=13cmand AC' =5 em.
AC is produced to D and D = 30 em.

(a)  Explain why angle BAC is a right angle. (2]
(b)  Express each of the following as a fraction in its exact form.

(i) cosZBCD, A
S5cm

(i)  tanZADB,
12 em

(i) sinZCBD.

Answer (B) (1)__ {1]
(i) 2 [1]
(iii) U - |

SA2 Maris Stella High School 265



15
19, 1 h1c diagram below. which is not drawn to scale. shows two lines, L, and L
pomnt P(p.4)and cutting the v - axis at the
Liis 2vex—-6=0.
{a) State the equation of the line passing through 4 und is parallel 1o the x - axis.
(h)  Show that p =~2, and henee find the equation of line £
(¢) Find the length of PB.
@) Awapezium PABC. with AB parallel to PC, has an area of 12 units®. Find the
coordinates of ¢,
¥
A
Pp. 4)

A

\ }

QL -2 L

L
. ———— T o

SA2 Maris Stella High School
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END OF PAPER

Answer (a)

(b) _

[
[3]

(c)

(1]

{1 i S

)

[2]

SA2 Maris Stella High School
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2

Muthematical Formulae

Conmpannd Interest

|r J' a
al ami ; .Ir.I T + _)
Total amount l 100

.'”tfﬂ‘.'-'!!-f'{'.’ffﬂﬂ
Curved surface arca ofa cone = a4 r {

Surface area of a sphere = 4.7 r°

: ! .

Volume of a cone = rhad h .
. § .,

Volume ol a sphere = E ar

g I b
Area of tnangle ABC= — absin (

Arc length = r # _ where & is in radians

3 1 . -~ ;
Sector area = =z &# . where # is in radians

[rizonomelry
tf b (

sin A K sin /7 - sin

L

at = b+t = 2becos A

Nratistics
3 E I'x
Mean = _
>/

Standard deviation = I—— :
V27

SA2 Maris Stella High School 269



3

Answer all the questions.

L. Factorise the expression 16 =9m* ~6mn—n" .
b - QMiwbﬂﬂ -n* = |} - (Am*+ bvn+n?)
= (4= (3n+n)*
= [4 -Gt ][4+ (3min )]
= (4-3m-h) (4-&3m+h)(/
Answer {4“_"3‘“"“ ) (4 +_.3"'."an [2]
2.

= (3)¥x 5
= 135/‘,
Answer |35 (2]
3. Given that m’ +—i—}= 11, find the values of l(m—l].
m m
2 &
(M=5%)"= m* - 20(K) + L=
2 Wenm =y
- ” - "2
- 9
)
M- =E[g"
= 3 oy — 3
| I
Henwe,  Z(m-%) = F(3) o %(3)
= 32 or "%1: 5

Giventhat 7' =3 and 7' =5, find the value of 7%

7
= &% x P

—"'3‘ o
Answer _4_‘ ) _:?f' 3]

SA2 Maris Stella High School
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b

FXAenTerf W

I

4

4. Vv is_inversely proportional to the square root of x, where x > 0, It is given that y = 12 for a
Egg;cular value of x. Find the decrease in the value of y when this value of x is increased by
Y%,

& =B
7= 7X
M 1=0 weny= [, 1;1:'-1%—‘

Let e mi'e Y
WME ew \ﬂruaw E -
Vo Jamotx a
1244
3Ja

‘ = 4
-2 Decreate In Yalwe = |9 —

= & P Answer f,# % [3]

2
5. Giventhat p=1- mmt " make m the subject of the formula.

— = T o S—
p-| = ~ *""_m"r;_ m= 2 fl‘ff'PjL-ij
p = [T

P
JTu-p+la-e)-l
G_P.)l = "Tl:.f' -+ 2
m2 (1-p) -:mm‘m i mj—
= j— L]
m-p-m*= N I v

Ay

1 ".~1] N
m* [(p) b

M Tl

il

N
Angwier m=— 4 PEP 2) [3]

6. 1f2 men can make 50 tables in 7 days, how long will 14 men take 10 make 225 tables?
MEN Joblec ane

2 60 R

2x71=14 50 ]
4 22 s _4)
| 5 = =45 P
4_.1...
Answer ~ days [3]

SA2 Maris Stella High School
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Frr

Fasmingr 4

5
i3 22y )3
7. Simplify (5415'} .-*] , EXpressing your answer in the positive index form.
% = ' L
._5+1 "~j 4 > - (1:}‘15-1 -4..'1) 3
2217y? H
5 _5)3
= (3% 'yt )
- ;1:]521 lj-q.
- 31
‘1 -
3y
=,
2
Answer L"i [3]

8. (a) A polygon has # sides. Three of its interior angles are 148°, 157° and 175°.

The remaining interior angles are 155° each, Find the value of n
180 - 148° = 32°
19" =15+ =z 23° }(MJ Ls en &k 1,“{)
\&2® - 195° = §5°
Targ of e exdedey awngles ave
1807 -15%° = 257 (adj. 45 on Shline)
Theve ave Ln—;) exteatov onﬁkl +at are 257 -
324 23°+ B4 (h-3)(25)° = 3607

232°, 22° anct B°

250~ T5° = 300° 5
250 = T35° Answer n=__ (2]
n= | 5,{,

(b) Explain why the interior angle of a regular polygon cannot be 130°,
het the no-of sideS of the potygen e n .
oy £ = [80°—1%6° = 50

- 3% _ L
A :‘&;_Uc - '—Ig!,;

Smce N I ntk an irteney . Hie ‘v - — (1l
P rq\'ﬁﬁﬁ*— 'll.-}é ’c}?flg i J.E' ] Q2 iy A Aty QM@E- D'F -Fhe FCG.JLUEW FILHL\IIEIC""I J
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P Lqiibint o

=

: 5x+2 X - : . ’
9. Express — 2 +>——asa single fraction in its simplest form,
2= 2=x

S5x+2 \
Cx+2 PR - . =y
3(x-4) X 3(x -2 )L+2) %-2

_ (51-?2_) — B(x+2)
3(x-2) (vt 2)
5L +2 -2 -6
3(1-2)(1+2)
2R —~4
3(-2)(142)

;13((1-1)
>

I

T

2) (x+2)

2

J S
BC { +l} Answer '3{1'.+l) 3]
o

10. 1t is given that Cylinder 4 has a volume of 300 ¢m’, Calculate the volume of

(a)  Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A,

(b} Cylhinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16
times that of Cylinder 4

bet bate pdms 6f Cylmder A be 1 om and Tt helght be hem
(4) Volume of A = TIr*h = 200¢m>
Voluve of & = T (F¥)*(3h)

= =Tr*h
= (200)
= E-MF.:M?'}X
() oot _ Jib )
Htigh'? of A |
- 4
olume of C 3

|
Voluwe of A = ('T) Answer (@) __H"_L‘"__Cm" 2]
Voluwe of (, = _E:;L % 300¢en”

1]

4200w, (h) 9200 o’ 12 |

SA2 Maris Stella High School
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..lr .'.l.ul-hl-lfui =
1L (1) Solve the mequalily i trs——<ux +4 . Represent your answer on the number line
helow,
L+3 A+5
T3S = e 2
3+ D WD F+3 < 2x+¥
1 < 3% —5 <X
- 5
-2 =5 < X & 35
&
-5 <A = 3"'1_5
o —8
i
r : i
-5 S
3
= < 5=
Answer (a) 5<x s ai_ [4]
p . -4 3
(b)  Write down all the integers that satisfy -l_{+.1‘ﬂ' %{.t+ 4.
dxwies r.ﬁ}'_"_'q_'; ""5; AZ'FI_{.D’ [1]
-
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12, The radius of a spherical particle is approximately 5 picometres,
Find, leaving your answer in standard form,

(a) the diameter of one such particle in centimetres,

(b) the number of particles that must be placed side by side in order to make a length
of 30 millimetres,

() the total volume, in cubic centimetres, of | million of such particles. Give your answer
correct 1o 3 significant figures.

Rodye of paticle — S XITT m

(4)  Diameter of owne pavhde = 2X 5X(0 % m
= \OXID?m
= 100 %10% 107"
| = X107 em .
{}.’) CEDX' o m)"." (103’1042”\) — 7 1‘-(|Oq
&

(c) Voluwme of | pavicle = %—n ( t-}%ﬂ‘)é
= & X077 e’
Wlove of | mitivn pavicles = (B X167 ¢ (p®
. T ox 0™
@ 0.523599 X [0
= 524 ¥ 10 I'E:-s-'I?:L

-2

=9
Anywer (a) ! X110 __cm[2]

9
(b) 3 X110 (1]

() _5'- 24-x107" em’ [2]

SA2 Maris Stella High School
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13. The point (1.1} is marked on the diagram below. Sketch the graph of y=3"
W A = {}x

e x.zi

0 > '-J

tj-fﬁi

3'
=3

(1]
14. (a) Express —x*+4x+7 in the form of =(x +h] +k.
~T441tF = - (-4 -F)
= =[x 4+ (-4)- (5=
- - [ fi”lj ‘—”]
= —(x=-2)* 4|
s
Answer (a) _*_(-x_:_]')_i + I ‘_ 13]
(b) Hence. sketch the graph of y=-1*+4x+7 on the axes below. indicating the turning
point and the y — intercept, [2]
ON ki
20
& yinercept (0,%) ol
9 huming pt: (2, 11) /k\
=44
>
0 v
W= 2 +4 17

SA2 Maris Stella High School
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Exmwuner
Pl

M s 10
15. The diagram below shaws the cross-section of a snowglobe with centre (2, of radius 5 cm.
The base makes an isosceles triangle O4B. AB is a tangent 1o the circle and is 13 em long
(#) Show that angle AOB = 1.83 radians, correct to 3 significant figures. [2]
(b) Calculate
(i)  the area of major segment CDE,
(ii)  the perimeter of the snowglobe ABEDC.
I3 ¢m
(@) her-the Toot of e pevpevidicular fom Fom+ O oAt be M.
OM = 5t Gnd MB= 3
= b5 o
A 65
ton MDB = —§
MBp = 0-415100%
fop = 2 X MBS
= 2% 0-912/06+
me, 23 (33Ff). (Shown)
(b)) Acea of madnr sector’ OCDE = § (BY (21 - R202.014)
» 55. 662299 em?
Aea of AOCE = 3 f"ﬂ(%)%m (1.93620)
w 12.031F 84 cw”
b Area of Moy Sgent- CoE = 55. 662294 + (2 081784
0t of e = 677 em* l"i—-f::?)
") hengin of Miyer ave e '@(h 1%1&14}
X 222649195 om
Mm " Thearewr .
. . ~ - Answer (b) (i) 61t cm” [3]
=J 57 +64)
J-g i 4-" '—% m [3
. (E ,5 . Gy V' 1!  em[3]
Penmw of AbEDC = 22-0bafas + 2 (B -5) +13
= 4l Tem (2e£)
= e
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(a)

(b)

(c)

11

I6. (a)

Express the numbers 66 and 2520 as products of their prime factors.
(h)  Find the smallest positive integer, & such that 2520k is a perfect cube.
(e} Find the smallest positive integer. n, such that 661 is a multiple of 2520.

LE = Z% B\ 4

2930
2520 = 2°X3*x 5% 1, S Dok
® 63
BA0¥ = XU S F ke {3
for 2520k Y be a perfect cube ,
k= 3x5*x7?
= 3&:}5‘?
6bn = 2 x 3 ¥ « n
For bbn tv be a muikple of 3520, | ¥bbn must
s 410? .

Answer (a)66= '23(311_' 1}
3 2
2520 = 2 X3 %5y

(h) k= 35}7::1_ [2]

@n- W20

{21
|
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17. The graph below shows the speed of a car during a period of 40 seconds.
(a) Calculate
(i) the speed of the car after 25 seconds,

(ii) the deceleration of the car during the last five seconds.

Speed (m/s)
A

36

U
8

»Time (s
0 20 5 32 40 @

Fp) et speed of the ar o} 25™ second be Uwle .
U-8 _ 3b-3 ¢ GHethare)

25-1b T 3.20

UW-£ _
5 < 3
U = (% xﬁ)‘t &
- 195,
= Speed of cor at 25™ cecond te 4% M/S.
() Aceterahon - 360
22-40
= — 45 mle>
- Deceletion 1s %Mnly
ads
Answer (a) (i) 93 mis [2]
i A e 2]
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13 e’
(h)  Onthe axes given below. sketch the distance-time graph for the whole journey. [3]
Distance (m)
A |
600 -+ ,'
887 — - —
500 - |
fakds == < - ..
400 + :
E
300 + :
200 | :'
0 + - ;
100 < :
il >
0 20
Time (s)
Distavice overed In firk 20 = 2ov g |
= 160m
Distavee. oy
ered fom 205 to 33 — 5 (&436) (32-20)
= %d[-m
VSt
Distane coeredd fom 325 p 40c - Loy ($032) (3(0)
= (44
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18. In tr_iangle ABC, AB=12¢m, BC=13 cmand AC =5 cm.
AC s produced to D and CD = 30 em,

(a)  Explain why angle 84C isa right angle.

(b)
(i) cosLBCD .
(ii) tan ZADB,

(ili) sinZCBD.

Express each of the following as a fraction in its exact form.

{'Q) Bc? - 13~

=| A
A+ g = 55412
169

-

() cos ¢Bh= — e (180°~ £BCD)
— Cus (2BcA)

Vs

2]

Site Bcr- B+ frﬁ‘}, h{ convevse of Rﬁ““‘ﬂo"ﬁ“; Theorem ,
LABC S o vight-Gngle Mamgle Auel £ BAC = qp° .

[

- _ 5
B L
(4o zppp . 12
b= 20T5
- 13
. = -55 ?
1)
W Area of Apep = Loy 30em ¢ 120
= [%Cmi
BD*= 35*4q2
By = J 69 S
= T} e =
: Answer (b) (i) I3
5 (3P03)sin <¢BD = | Qp
8 . | B0 e
A& ies ) ==
oM £ CBD Eu‘ﬁ[ﬁ} w .
~ 360 250,
el 1) P .

Frw
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19.

= -3
- Buadion of Ls Yo y= -3 <2,

|5

I hf: rii;:gmm below, 1}-hich 15 not drawn 1o scale, shows two lines, L, and L., intersecting at the
point P(p.4)and cutting the y - axis at the points 4 and 8(0.-2) respectively. The equation of
Ly is 2}'1;.1.‘_—@:‘(1;'-}? :3":"I. = —%+L = j = "JE I+ 3
(a)  State the equation of the line passing through A and is parallel to the x - axis.
(h)  Show that p=~2, and hence find the equation of line L,
(c) Find the length of PB.

7% C s Verhialy below -
(d) A trapezium P4BC with AB parallel to PC, has an area of 12 units®. Find the

coordinates ot €.
y
M
=1
Pip, 4)
}
0 \x
\H{ﬂ.-lj £ Y==-5xt3
N
C (-3,1) L
(a) Wwon ¥ =0 ,
\ﬁ = 1;. tﬁ) 3
Yy=3

Coovamates of A are (0,3) .

= Wso'fsfm passing diwugh A amd parallel o
— |I .
Y3

(6 Wyen 1=p avd y- 4,

‘1-: ¢"5P+3
$p= -
P=-2 Cshown)

Efﬂdw ﬂ'F L:I. = 4

4 -(-2) '

SA2 Maris Stella High School
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Fur
Kesiavrur 3

16

= | 4 +326

ot

|

'1‘{[:3 ~(-2)] 4 @-—rj} X

END OF PAPER

2, =

—
—_—

r -

,_?):

() Lengm of PB = j (2-0)* + [4-(-2)]?

20
= L. 22 ik (39-‘{2)/?
(4) het coordvates  of C be (~2,1)

[2

=5
| 2
Y—u

-~ (oodmodee of C ave (—2,-3)

i

Answer (a) ‘j :-_3

(1

(b) M=-3—2

© 6326k )

_[3]

d (—2,—3 )

(2]

SA2 Maris Stella High School
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1. A small pond can be filled by two taps A and B in 3 hours, Tap A can fill up the

pond in x hours while Tap B takes {2x+3)hours to fill.

{(a) Find the fraction of the pond that ean be filled up in | hour by

(i) Tapa, (1]
(ii) Tap 8. (1]
(b) Form an equation in v and show that it reduces to 24" =64 -9 =0, (3]

(¢) Solve the equation 24" -6x-9=0, giving your answers correct ta 2 decimal
places. (2]

(d) Explain why one of the solutions in (¢) is rejected. [1]

(e) How much longer does it take for Tap B8 to fill up the pond than Tap 4? Give

your answer correct to the nearest minute. [2]

2. ‘The coordinates of points A, &, € and [ are (9, 9), (k, 6). (3. 0) and (1. 8)

respectively,
¥
1 4(9,9)
bk 6
/ > X
0 0 C (3,0
(a) Find the length of AC. [2]
(b) Given that the point # lies on AC, find the value of & (2]
(¢) Find the equation of C'D. 2]

(d) A line [, with equation Ty -=5x- 18 =0 intersects €0 at the point P. Find the

coordinates of [/ [2]
(¢) Find the coordinates of the point O where /) cuts the x-axis 12]
SA2 Maris Stella High School 285



3. (a) In the diagram, ABCD is a parallelogram. The point O lies on AD produced.
The line 80 intersects CD at point P. [t is given that 8F =7cm, BC <8em

and DO=4cm.
i B cm (&
7 em
P
My
4 D 4cm u
(i) Prove that triangles BCP and ()45 are similar. [2]
Find
(i) ro, (2]
Area of ABPC
(iii) : [2]
Area of quadrilateral ABPD

(b) In the diagram below, BC = CD = D4 and AC = AE . Show that triangles

ABC and EDA are congruent. (3]
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4. A series of diagrams of shaded and unshaded small triangles is shown below.

Diagram | Diagram 2 Diagram 1 Diagram 4

The shaded triangles are those which have at least one side on the edge of the big
triangle. All of the other small triangles are unshaded.

The following table shows numbers of small triangles.

Diagram ] 2 3 4 5 n
Number of shaded triangles 3 6 9 12 % s

Total number ol (riangles 4 9 16 25 ¥

Number of unshaded triangles 1 3 7 13 z

By considering the number patterns, without drawing further diagrams,

(i) write down the number of shaded triangles, the total number of triangles and

the number of unshaded triangles in Diagram 5, [2]

(i) find, in terms of n, expressions for x, y and z, [3]

(iii) find the number of unshaded triangles when n=2016. [1]
5
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5. The diagram shows lootpaths B and CF in a park ABCDE. There are Pokestops

at locations 4. 8. C, Dand £. Giventhat AB=82m, BE =140m. CE =120 m.

BCE =48, DCE =59 and ABE = CDE = 90)

{a) Calculate

(i) the distance between Pokesiops A and £, [2]
(i) the distance between Pokestops (and D, (2]
(iiiy CEB 3]

(h) Given that there 1s a lure set o attract pokemons at Pokestops B, C and £, find
the arca of the triangle formed by these three pokestops. 2]

(e) Using the radar map, a rare pokemon. Snorlax, is sichted at €. Given that
Snorlax will disappear in 15 minutes, determine if a trainer will be able to

catch the Snorlax if he runs from 8a 10 km'h. 3]
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6. The diagram shows the positions of Tanah Merah Habour [, u lighthouse £ and
two huovs 4 and 2. HAB forms a straight line. The bearing of A from His 048 It
is given that HA «45km, AL=32km and HAL =128

N
4 i

(a) Calculate the

(i) bearing of L from 4, [2]
(ii) bearing of H from L. 3]
(b) A boat sailed from the habour along the route fH48.
(i) The boat sailed a1 a constant speed of 5 m/s. Given that the bost
reached A at 09 43, find the time it lefi the habour, 2]

(ii) Given that the height of the lighthouse is 130 m, calculate the greatest
angle of elevation of the top of the lighthouse when viewed from the

boat along its path from /1o B 13]

=]
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7. In the diagram, PORST are points on a circle with centre 0. UP and UR are

tangents to the circle. TOQU is a straight line and O0R = 27

Find, stating your reasons clearly,

(a) £LORL .

[1]
(b) £LTPO, ]
(c) reflex ZPOR .

[2]
(d) ZPOR . 2]
(e} £PSR. 2]
() LORX, j}

8
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8. Answer the whole of this question on a sheet of graph paper.

The area of a rectangular plot of land PORS in a primary school is 180 m®.

o3 rm o
—>

P
hy

2m

¢ R
(a) Given that the length of the plot of land is x m, write down expressions, in

terms of x, for

G  BC, [1]
(i)  AB. [2]
(b) Hence, show that the area, y m’, of the chicken coop, ABCD, is given by
720
=196-4x-———,
y . [2]

The table below shows some values of x and the corresponding values of y,

correct to | decimal place, where y = 195-41‘—‘1:2.
X
ERE 10 15 | 20 | 25 [ 30 [ 35 | 40
| y 32 84 88 a 67.2 52 354 18
(¢) Find the value of a. [1]

(d) Using a scale of 2 em to represent S m on the x-axis forftesrzt® and 2 cm

to represent 10m” on the y-axis M draw the graph of

720
y=196-dx-— [3]

(e) By drawing a tangent, find the gradient of the curve where x =20, 12]
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(f) Lice your graph to find
(i) the range of values of x for which the area of the chicken Cuop is at
lea=t GO0m . | ]'l

(i) the value of x for which the area of the chicken coop is ereatest, [1]

- End of Paper -

10
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[06)|_fiaoton of porel fled oy A 1h = X, s e
(') | Fochn of pvo filldy @& m th = 553
() | Feaction of pond flled wy BH Aand Bin |h= 5
M ales o S
x X423 = - 3 o
3t + 3X = T (2A+3)
Cx+9q 4 3y = A% +3«
2" —6%x-9 =0 (shown) ,
(<) 4= = (82 [eb)* 40X
22) :
6t o3
= 2 ‘
= 400 or -0 (2dp)
(d) As Hhe measurement- of fime is postive , < X cawot
be - 1110 .
@)| x+3-x-A+> -

Wuen Y = 4.048076 ;

2 Time Aifrence = 4. 098076 + 2

= 7.09%5H h

=426 wmm (neavest win:)

. — —
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Far
Examiners Use

LEﬂgj’l_Lu; re = (9-3)*+ (4 0)°
- I |

heal
-

[0°8 unth, {3.3_{.'_)_

B __':-L’)' Grodient of AB =  Gyuadeent of AC

. _9-6 9-0 .
-k =3
3 - &
R -k R <) '
18 = 909-k)
2 = 9-k
-3 = -k -
o .:"ff_: q'#_ |
(@) audent of D = —F=2 -
—_ '-4- '
-.D N
s =1

Y= 4w

Bqhdtion of CD is  y=—4xtI2

g

oy Ty-5x-12:0 — @

| W= -4t — @

S""‘b‘ @ _1(1'}0 @ )

TE4A412)—52 —1R = CZ:'

"By + g+-5x-8 =0

=2 Al =0

- ~3y = 40

1= 2

Tsaveme @,

el W . Y= '4—(1}_{!?.

- =4

| =
SA2 Maris Stella High School
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/

Y \\ //

=

O <4BCP =

L QAR (. naﬂeb.df: n. g w\le\u&j@ are.

- 2hae (a: 2zs, BC/ QA )

<. ABCP is similar v AQAB .

(*ﬁﬂ:simi\aﬁiy) -

GU S | =
= =
B el = (0%
A 'lﬁ'ri_ “_Tl_ B D
. ..': 3.]5 oM L =
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3@‘-{{.‘) IF U.pgewﬂ W ﬂ&_E_P i‘_S_‘_-?;l-mrmr: iﬁ &Qﬁe . _E_ta.rnmer'ﬂl.lsq
Arean AGDP = /3% Y™
R AQAS o5
! o _ L -
| = q_q
Pea of 4 6A> - -
“ hee of ABPD  _ A-
C‘
. - S _
Ao ABPC : Aea AGAB || Ao 4QAB: Ao ABPD |
- | 4 : 9q a . %
Prea, ABFPC 4
Henee:) Ao ABPD 3
} e
| I = = 4 -
L) ® ket ZADC= B and  ZDAC = 2Dch = ok (bateLs of
Ias . AN
i YT T WY
L BCA = oip - (&b 2L of a) l ¥ Pamber
LDAE = ZBCA r 4 ui&d mudt
____@__ ~Given BC = DA and ﬁ;(_ E'A- J l'l"-dd-ldtd LI
. ARBc =

A E’Dﬁ C EﬁS)_(;},
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=B,

Total numleer of Maﬁg}er >

nw|nu

36,

Numler of wshaded 'quugl.e; - 3-15

i 1'!}

.x — 3’“ .),;

= ()2 (eR) n*tan+) ,

i}

Z = (1) -"3n, @B n:i-n+l,
o L T ——— &

5a))

By Ainagams’ Theorem ,

AE™ - 82% +)40*

26324

AE

"

J 26324

"

|62 e (ER-E ),/*

(i)

D
T30

"

s 39°

D = 120 59°

i

E1.8m (3s8)

)

Usma, Sive vule ,

h s‘ml% = 31‘-; %“

sinEeec = Saf X120

EBe 2 34.56769°

(]

BRc - |20°- FS6TA -4 (<samofA)

92. 42917
q2.4° (d f-)

1] b
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D () Area of Apec= E040)020)sin (2. 43291°) i b
%= 8393.42%3%
= 8390 wm* ( 354?}{1 )
_{C} uf;lmi oW mj_q'j L
o BC _ (40
Stn 93.4 3290 - sin 4§°
- BC = Sngs X Snd2.4%a(°
2 1'5“3*_.:2;911 m
| = 018221833 km
| Thme Token W taimer o reach C fom B = c-%?Jg—qq h
- = 6.0(322187% h
= " - = Y13 mm (33.£)
- e tramer Wl vaack C n Aive 4o 4wy Amdl
Catn he Svviax - 3 em ey

E— |
T
= |
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Baaving of L. flom A = 48°+52° |

- = 100°,

(i) | Usig cosme vule,
HL =

@-5) 4B 2)" 2(+5) (32 0s(28°
35£: ‘£+:q = :lj;- E}c‘}s;[ :sz O
I&-Q-q - 22-%c0sl28°

2 b 9444 kn

"

i

KL

Li?.?hﬁ ST rule 7

sin AHL sin 123°
22 T 694414
S T s
s AHL = —Baaam X 3L

- ML % 2]-29263°

E:eav‘ih@,qf HAom L = 180° 4 (48°+ 2).29263°) (al-<8)

= 249.3° (ldp),

Wy 4 5km - 4—50@;:

T 4500
Tive faken by Posk 4o S fom H 4 A= 5 —
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ket e pevpenditular distance fiom L 0 HB be ol -

B A = 3 2%Xm52°

sm52°= 55

R A-521634 km .

For

| Examinar's Use

N : ket the qreatest £ of _elevating
3km| ) he & .

T
o @ = 3 5albig

S

L 2B21634 km &= 3.0° Uct,.p.j)_ N

@] 2oru =3¢°, (Gon-L vad ) =
)| 2TPg - °, (£ in semicivele)
() | 2PUD= £RUO = 23" ( tan. fom ext pt-)

£0PU = qp° (dond vod-)

| APCJ_R = 260"'- 90° - q06° -~ (2‘,’! 23“) .

= |34° T
Veflex £PoR = 380°-134° (48 at » pt.)
- = 2%

W)l PR 22002 2 (Laranve = 2%2af g

= 37,

Ce)|

LPSR= [34° 22 (20t Cortve = 2x2 G Gireuderence)

o= Q:f-*
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ab) BC = @"4*)1*1,:,
[T‘) R = J%%—m

- AB - (EIE. -4)&’1;}

(h) Y = (x-4)( %0_4)
Y = _[%"4’1'1%-}"5
YT (A6 - 4 - IR {shwmj/,,
p ot
(¢) & = |4b - 4{20) - -:l;*,{,'
= 90,/

t of (@ X=2) = =
(e) Grodien Cuyve " Fa- 20

= -232 f3§£L

£G4) (3 <oA £21H

)y ‘X=is
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If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
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The total marks for this paper is 80.

This paper consists of 18 printed pages including the cover page.

SA2 Nan Chiau High School 304



Name: Register Number: Class:

Setter: Mr Yuen Wen Jun, Ms Tan Yi Chiann

This paper consists of 18 printed pages including the cover page.

SA2 Nan Chiau High School 305



Mathematical Formulae
Compound interest

Total amount = P[I+LJ
100

Mensuration

Curved surface area of a cone = v/

Surface area of a sphere = 421

Volume of a cone = %mﬂzh
4
Volume of a sphere = il

Area of triangle ABC =  absin C
Arc length =r#, where @ is in radians

| & :
Sector area =Er’€. where @ is in radians

Trigonometry
a b _ €
sind smf sml
a’ = b +c* =2bhecos A

Stertistics

i

Mean= —
5

-
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4
Answer all the questions.

There is approximately 6.022x10™ atoms in 12 grams of Carbon.

An average Singaporean’s mass is found to be approximately 58.935 kilograms.
It is given that 18.5% of a person’s body mass is composed of Carbon.

Find the number of Carbon atoms found in an average Singaporean.

Leave your answer in standard form.

AMEWer (ol aloms [2]

2 {a) List all the prime numbers that satisfy —2<x<11.

ARZWEr a) .o rvinerssesersssansassossy 1]

(b) Solve the inequality 2x—9<x+1<2x 5.
Represent the solution on a number line.

Answer (h)

[2]

M

W
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5

3 A salesman earns a 3% commission on the sales he makes.
He earned $35 after selling a laptop that was on a 25% discount.
Find the original selling price of the laptop.

AREWEE' S . nsnissimsimiminsnnsse . Bol

4 Singapore with an area of 719.1 km? is represented on a map by an area of 28.764 cm®.
If the map has a scale of 1 : n, find the value of n.

ABIWEY MBS | csvaisiiinivsicssaivn [2]
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6

5 In 2002, a study was conducted by Princeton’s International Networks Archive, to
illustrate the sales by the leading global fast food restaurants, shown in the infographic

below.
McDonald’s - the world’s leading fast-food restaurant
$41 BILLION I SALES -
35
BRLUONS OF DOUARS | — - s
a0
GOF OF AFGHANSTAN
321 BELION 25
$41 BLLION M SALES 4143 BMLICH M SALES , .
$40.3 BILLICH I SALES $9 4 SLUION N SALES
$5 BILION 1M SALES 15
i 10
-
LR - L) * - - + |2I
6 - , 2x° -1
Make x the subject for the equation v = —=
x-=2
ANSWEr X = sivreisimiiaiieiees [2
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7 11
; x y 1 ¥
Given that ~ *: =-_:.ﬁnd the exact value of <,
A 2 X
yoX
A
Answer  x sresevssssssretesaiasviars 3]

8  The remainder of (k <13), (k +14) and (& +35) are all equal to 1.
Find the two smallest possible values of k.

Answer ...oooviiiiiiiiiiinnin. 3]
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Paper =7 -

In the figure above, a regular polygon is partially covered with a sheet of

paper.
If x+ v =72, find the number of sides that the polygon has.

Answer (BY oo acainineaien [2]

(b)  In aconvex n-sided irregular polygon, the largest interior angle is 160" while
the smallest interior angle is 130",
Find the greatest and least possible value of n.

Answer (b) Greatestn =........

T I R —— [3]
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9

10 (a) The number of push-ups, N, done per minute by an NCC cadet is inversely
proportional to his mass, m kg. If a 50 kg cadet can do 30 push-ups per minute,
torm an equation connecting N and m,
AnSWer (a) voeeivinniiiiiiiiiiinn. |2
(b)  Given that 3 NCC cadets can do a total of 12 push-ups in 5 seconds at the same

time and assuming that all cadets will do push-ups at the same constant rate

without getting tired. Find the amount of time needed for 20 cadets to do a

total of 1600 push-ups at the same time,

Answer (b) .................. seconds (2]
11 The figure below shows a Pascal’s Triangle.
Row 1:n=1 1 S
Row2: n=2 [ S
Row 3: n=3 2
Row 4: n=4 I 8% 87
I 47 64 1
I 5.10410 5 |
I 61520 15 & 1
I 7721035 35 21 7 |
1 ﬂ;’ 23'.-'56 70 5 28 8 1
-‘"r 'f"

Row n: | [n—lz-' NS (n-1) 1

- #
-

Find N, the third term from the left in the n-th row, where 7 =3 | in terms of n.

Answer N =

SA2 Nan Chiau High School
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10
M Lee has five children. His eldest child is 19 years old.

The mean, median and mode of his children’s ages are all equal to 15,
Find the least possible age of the youngest child.

12 (a)

ARTWEF {8, crrrersoprarnarsosansiovions (2]
(b) Itis further given that the mean age of the three eldest children is equal to 17.
Find the age of the youngest child.
Answier (B civsvsinsssmmisisiranysonans [2]
y using completing the square method, express x~ +2x —— In the form
(x4 .Ifr:l1 +k .
Answer () cccviviinissinsiss e [2]
(b) : - . . : 3 3
Write down the equation for the line of symmetry for y=x" + lx - e
Amswer, (WY ansmeriseieiss [1]
(e} ; , . _— . 3 5
Write down the coordinates of the minimum point for y = x* +2x - =
Arswer (6 oo . N 1 |

SA2 Nan Chiau High School
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11
14 The point (1, 1) is marked on the diagrams below.
Sketch the following graphs, indicating any x and/or y intercepts with the axes,

(a) y=3(4%),

W
-

(2]

(h) axy=4x-3,.

e

W
=
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12

15 In the diagram, A, B and C lie on the circumference of the circle.
Given AC = 13 cm, A8 =37 cm, BC =40 cm and ACD is a straight line.

D

(a) Explain why BC is not a diameter of the circle.

(2]
(b)  Find the exact value of
(i) cos BCD ,
AnSer (BY (L) . ... conssvsnassvnnsssnasecis | [
(ii) the shortest distance of 4 10 BC.
Arswer (B) () .ccoovcniminisiiiinaiiaicn (3]

SA2 Nan Chiau High School

315



13

16

&

In the diagram, the points 4, B, C. D, E lie on a circle with centre O,
Lines AC and BE intersect at F¥ such that BC = FC.

AOD and BFOE are straight lines and ZOBA = 60"

Find
(a) w,
(b) =«
(¢)
(d) =

ARSWES (a) W= ooreconsisnspmninss |[1]
B ¥=...commsnnas ]
(€) ¥=iiirmriririirins [1]
() 2= oerieannnn, 2]
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14
17 During Keven's recent holiday to Western Maryland (United States of America), he

chanced upon a magnificent Brush Tunnel, shown in the figure 1

Being a leading civil engineer, Keven decided to construet a similar ratlway tunnel i

Singapore, to contribute as one of the tourism attraction.

In figure 2, he modelled the uniform cross-section of the Brush Tunnel, into a shape of a
major segment ABCD, removed from a circle with centre O and radius 12 m.
Given BOD is a straight line and BD = 17 m. Angle ABD = 90°.

D
— : i M
; \
I.-' ' 17
(M |
'I 1 |
o W
A B &

Figure 2

Figure 1

Calculate the volume of the tunnel that Keven has constructed if the length of the tunnel is
(0.5 km long.

LS WEE fuprrennssnrsnnsrsnns m’ [5]
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15
18  The diagram shows the speed-time graph for a car journey.

speed (m/s)

{k !

501

> time (s)

(a)  Calculate the acceleration of the car at 5 seconds.

Answer (@) .............coovi. ms™2 [1]

(b)  Find the value of f, which the car comes to rest if its retardation is 2 % m/s?.

Answer (b} .....ooooiiiiii s 2]

(¢)  Calculate the total distance travelled.

Answer(e) ...oooooooiiii m [2]

318
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16

(d)  Use the grid below to draw the distance-time graph for the joumey.

Distance (m)

1800

1600

1400

1200

1000

200

600

400

M
e 1 i
0 10 20 30 40 50 60

> Time (5)

[3]

SA2 Nan Chiau High School
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17
19 The figure shows a gold pendant. The outer outline of the pendant has the shape of a
regular 6-sided star and the inner outline of the pendant has the shape of another
similar smaller regular 6-sided star.

The interior angles of both stars are 60° as shown.
The lengths of each side of outer star and inner star are 2 cm and 1.8 cm respectively.
The uniform thickness of the pendant is 0.3 ¢m.

Calculate the mass of the pendant if the density of gold is 19.32 g/cm’.

AT WO bl 4 i i b ehame g [5]
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18
20 Universal Studios Singapore (USS) provides an immersive entertainment experience in
seven different zones as indicated on the map shown in figure 1.

"UNIVERSAL STUDIOS SINGAPORE'

e ||

s | Ancient Egypt
~ .. i

|h' = b *F:.

KW A
:ﬁarf; 2

R i

"
A

La F
L Sl

-l
¢ -
.5,_1 § /

Figure |

SA2 Nan Chiau High School 321



19

{a) In the recent Pokémon Go craze, the following information are given to locate
the Pikachu Nest in USS:

* Onabearing of 205° from Ancient Egypt;
s 650 maway from Sci-Fi City |

Using the scale of 1 em @ 100 m, with appropriate constructions on figure 1, at
which zone is the Pikachu Nest located?

Answer (8) .....oivaaninsasivanes [3)

(b)  Niantic (the programming firm for Pokémon Go) builds a new gymnasium in
LISS, where tourists can send their Pokémons to battle virtually.

The location of the gymnasium in USS can be found with the given
information:
* Equidistant from Far Far Away and Madagascar;
* Equidistant from the line which joined New York and Hollywood, and
the line which joined New York and The Lost World.

By censtructing perpendicular and/or angle bisectors, locate and label the
position of the gymnasium, G on figure 1. [3]

{c) Hence, estimate how far a Pokémon trainer would have to walk from the
Pikachu Nest to the gymnasium, G.

Answer (€) .ovcivmivisssasssvaissem 1]

= End of Paper ~
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Answer Key

5.47 x 10%%

o ]

a) 2,3,5.7
by 6=x<10

$1555.56

n = 500,000

1. The title of the infographic [B1]
didn’t allow the readers to make
their own judgement on the
leading fast-food restaurant [B1).
The size of the fast-food icon [B1]
exaggerated the sales amount
between the fast-food restaurants
[B1], for example Burger King to
MacDonald’s only differs in 4
times of sales but represented with
almost 9 times in area.

!‘-u.}

I:i M
hiy—'l

v 4

x 3

Smallest k=911 or 1
2 gmallest k = 1821

a) 10
b Greatestn= 14
Leastn =06

10

a) N=-2
m

by 100

11

(n—1}n-2)
rd

1 E_E
OR SN 2th+1

12

a) *=8
b y=172,x=9

B
i =(x+1)} —=
i (x+1] h

i) xr=-1
i) (=1,—23)

SA2 Nan Chiau High School
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14
.}I
&
3
=% 4
.
4
151 Bc? = 407 = 1600; AB? + AC? =
372 4+ 132 = 1538 (# BCY) [Bl]
Since BC? # AB® + AC* [B1], CAR
is not equal to 90° , BC isnot a
diameter of the circle.
b)
1) o
1) 12 cm
16 | a) w=90°
b} x =60°
¢) y=30°
dy z=75"
17 | 171000 m?
I8 |a) S5ms™?
b) t=50s
¢) 1750 m
19 |229¢
20 |a) Hollywood

b) 4.3 % 100 = 430 m (+10m)
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Mathematical Formulae

Compound interest

Total amount = P[I el ]
100

Mensuration

Curved surface area of a cone = s/

Surface area of a sphere = 42

Volume of a cone = %m-lh
4 4
Volume of a sphere FE o

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

Sector area = I;r’f} . where # is in radians

Trigonometry
a b ¢
sind sinf  sinC
a* =b +¢* —2bccos A
Srartistics
f
Mean = L
xf

[‘F‘ 3 e
_ T/ Lﬁr}
Standard deviation= ,|———| —
an eviation \' 5 L 5
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3
Answer all the questions.

I There is approximately 6.022x 107" atoms in 12 grams of Carbon,
An average Singaporean’s mass is found to be approximately $8.935 kilograms.
It is given that 18.5% of a person’s body mass is composed of Carbon.
Find the number of Carbon atoms found in an average Singaporean.
Leave your answer in standard form.

[(58.935 x 1000 x 0.185) + 12] X 6.022 X 10~ ceeeeeeeee. [M1]
=547x10% —-[Al]or [B2]

ANSWEF «.ovvennvnnnnn..aloms  [2]

2 (a)  Listall the prime numbers that satisfy —=2<x <11.

ABSV onsnpanimisassosoninnis L]
(b)  Solve the inequality 2x -9 < x+1<2x—35.
Represent the solution on a number line.
-10<-x=-6
6=x<10 e[ B1]
Answer
. —O0
[B1]
f 10
[2]
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4

A salesman earmns a 3% commission on the sales he makes.
He carned $35 after selling a laptop that was on a 25% discount.
Find the original selling price of the laptop.

104

Sales price = 35 e e [MI1]
Original price = @ X '?n;
= $1555.56 (2d.p.) -——----- [Al]

Singapore with an area of 719.1 km? is represented on a map by an area of 28.764
i
cm..

1f the map has a scale of | : », find the value of n.

28.764 cm?: 719.1 km?

1 cm?: 25 km?

lem : 5km ——eeee [MI for square root]

1 : 500,000 n = 500,000 ——-—- [Al]

ANSWEr ooeoviiniinniiinninennnnn 2]

In 2002, a study was conducted by Princeton’s International Networks Archive, 1o
illustrate the sales by the leading global fast food restaurants.

McDonald's - the world's leading fast-food restaurant

$al DL W ALY &0
35
WAL OF DOLLAES | —
b o]
GOP OF APTHAMTIAN
391 MLUON T
LT BLLIOH 1 LS $31 FELUOR N AL ] 3:'
n e . L P
FA3 LD B LA AR ,
$B LR 3 BALES T
B MUON R IME I
- i 4 I
e !
HUHGEﬁE- 3
iN . Ll 5

nﬂaﬁﬁ

Explain one way in which the infographic is misleading.

i
g [.‘_*f

[Misleading feature + effect] — accept any reasonable answer.

I. The title of the infographic [B1] didn’t allow the readers to make their

own judgement on the leading fast-food restaurant [B1].

The size of the fast-food icon [B1] exaggerated the sales amount between

the fast-food restaurants [B1]. for example Burger King to MacDonald’s

anly differs in 4 times of sales but represented with almost 9 times in area. 2]

[
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5

6 o
Make x the subject for the equation v = ""_:, 2' .
b

Ml =2)=2x -]
F(p=2)=2p—1 e [M1]
2 _ 2y-l

. e

y—2

x=% fi;"__z' S %,

ANEWED i3 e vanrrvrmnnnresnsmennesns [2]
7 11
Given that ': Y :l, find the exact value of 2 .
_'.,] 2 x
Yy x
y=x
woo
2~y 2 (M1]
X
Ay—x)=2x-y ———-[Ml]
Iy=4x
vy 4
== Al
x 3 [41)
ATIWBE s o sopevimnsassisins . [3]

8  The remainder of (£ =13), (k=14) and (k +35) are all equal to 1.
Find the two smallest possible values of k.

k-1 is a multiple of 13, 14, 35

LCMof 13,14,35=910 --[M1]
Smallest k=910+1=911 or] ---- [Al]
2 smallest k=910 + 910 + 1 = 1821 wmmemmemememee[A]

BREWEY osvirsmiviiiasiiiniis (3]
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6

bW Aw

Paper /gﬁ

In the figure above, a regular polygon is partially covered with a sheet of

paper.
If x+ y =72, find the number of sides that the polygon has.

2 %X Interior angle = 180 — 72 = 108
108

ext.angle = 180 st 36" —---[Ml]
Number of sides = % =10 -cemeeee [Al]
ANSWEY v vvimaviviisvincinieanss | 4]

(b)  Inacenvex n-sided irregular polygon, the largest interior angle is 160°
while the smallest interior angle is 130°.
Find the greatest and least possible value of n.

Smallest Ext. angle = 20°
Largest Ext. angle = 50° = -———v - [MI1 for either]

Gireatest value of n:
Total Ext. angle = 360 = (50 + 20 + [n — 2]20)
= 14.5 = 14 (round down) -—---—-—-—[Al]

Least value of n:
Total Ext. angle = 360 = (50 + 20 + [n — 2]50)
n = 5.8 = 6 (round up) --—---------[Al]

ARSWEF oviiiiiiiineiniinnns [3]
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7

100 (a)  The number of push-ups done per minute, N, by an NCC cadet is inversely
proportional to his mass, m. If a 50 kg cadet can do 30 push-ups per minute,
find an equation connecting N and m.
N=X
m
k = (50)(30) = 1500 ~—-——[MI]
N=22 —[Al]
HNSWEE < o vismanavanstitanise: |2
(b)  Given that 3 NCC cadets can do a total of 12 push-ups in 5 seconds.
Assuming that all the cadets do push-ups at a constant rate without getting
tired, find the amount of time needed for 22 cadets to do 160 push-ups each.
Cadets Push-ups Seconds
i 12 5
1 4 5 cemmmmmeee M1 ]
1 160 100 A1)
Answer ................. seconds  [2]
11 The figure below shows a Pascal's Triangle.
Row 1: I
Row 2: 11
Row 3: P21
Row 4. 1 3 3 1
1 4 & a4
1 5 10 W0 5 1
I & 15 20 15 &
1 7 2 35 35 N 7 4
i B 28 564 70 S& 28 8 |
1 ¥ 36 B4 124 124 B4 34 9 1
110 45 120 210 252 210 120 45 10 |
Row n: | n n |

(n=1)(n-2}

Find the value of the third term from the left in the n-th row, where n >3
Leave your answer in terms of n,

Find the value of the third term from the left in the n-th row, where 1> 3.

Leave your answer in terms of n.

D OR 22 —2n 4l e B2

AT s rimsiohs s i s

SA2 Nan Chiau High School
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12 (a) Mr Lee has five children. His eldest child is 19 years old.
The mean, median and mode of his children’s ages are all equal 1o 15,
Find the least possible age of the youngest child.

x,15,15,18,19 [MI]
x+15+1:+1ﬂ+15‘ — 15
=2 s —[Al]
(b) Itis further given that the mean age of the three children is equal to 17.
Find the age of the youngest child.
x,15,15,y,19
15+§+19 =17
y=17 -[M1]
x+15+‘1:+1?+1’-.'l _ 15
g —[Al]
L 2]
133 e i — , e O
By using completing the square method, express x~ + 2y — v in the form
(x—h) +k.
s e :_p 3
'+ 2x (x+1) =1 7 [MI1]
9
Hxl) —= s Al
o) (A1]
ARBWEF siivvivsiaivsvisvansvies 2]
(i) Write down the equation for the line of symmetry for y = 2* 4+ 2% — 3
X = =1 e[ B ]
ARSWEr cvvvviiivreieinrinnnarenne 1]
i . % . 3 5. B
Write down the coordinates of the minimum point for y = x" + 2x— e
(=1 =) e —[B1]
AREWER occonamsbrnpnsh soxspsruses [1]

SA2 Nan Chiau High School
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14 The point (1, 1) is marked on the diagrams below,
Sketch the following graphs, indicating any x and/or y intercepts with the axes,

(i) y=34").

(ii) xy=4x-3.

Bl — Shape
Bl — y-intercept

Bl- asymptote + shape
Bl- gr_a_Ph thru (1, 1)

[2]

SA2 Nan Chiau High School
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10

In the diagram, 4, B and C lies on the circumference of the circle.
Given AC =13 em, AB = 37 cm, BC = 40 cm and ACD is a straight line.

(a)

(b)

D

Explain why BC 1s not a diameter of the circle.

BC? = 40* = 1600 ; AB* + AC? = 37% + 132 = 1538 (# BC?) [BI]

Since BC?* # AB* + AC? [B1], CAR is not equal to 90° , BC is not a
diameter of the circle. 2]

Find the exact value of
(iycos BED ,

Consider AACB, using cosine rule,

372 = 13% + 40% — 2(13)(40) cos ACB  [M1]
5

msﬁlfﬁ’zﬁ (M1]
cos BCD = —cos ACB = — = [Al]
Amewer cossisnvainaniiias 3]

(ii) the shortest distance of 4 1o BC.

ACB = cos™! i
13
area of AABC = 7 (13)(40) sin(cos™* =) = = (shortest distance)(40)
[M2]
shortest distance = 12 cm [Al]
A W oo s S R [3]
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16

In the diagram, the points A, B, C, I3, E lie on a circle, centre €.
Lines AC and BE intersects at /¥ such that BC = FC.
AOD and BOE are diameters, and <084 =60",

Find
{a) w,
(b) =x
{e) w
(d) =
w = 90° (angle in semicircle) --—eessseeeeean[B1]
x = 60° (angle in same segment) ——-----—-—-- [B1]

£DEA = 90° (angle in semicircle)
y = 180° —90° — 60° = 30° (angle sum of triangle) ~—---—-----—[B1]

LOBA = £0AB = 60° (0A = 0B = radius)

£LBCD = 180 — 60 = 120° (angles in opp. segment)  -—-e-seeee—ee[M]]
LBCF = 120 — 90 = 30°

180-30 L 5
Z= (base angle of isosceles triangle)

2=75 o —[Al]

Answers W= .iiiiiees [1]
v= [
Y= © 2]
=5 * 12]
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12

17 During Keven’s recent holiday to Western Maryland (United States), he chanced upon a
magnificent brush tunnel, shown in the Figure 1.

Being a leading civil engineer, Keven decided to initiate a project to bring railway trains
into Singapore, to contribute as one of the tourism attractions.

He modelled the brush tunnel, shown in Figure 2, into a major segment ABCD, centre O
and radius 12 m. BD = 17 m. Angle ABD = 90°,

17

Figure 2

Figure 1

Calculate the area of the major segment which the railway train will be passing through.

BO=17-12
=8m

Consider AOBC,

5
cos 2BOC = 7 M1
£BOC = 65.3757°
Reflex £A0C = 360° — 65.3757° x 2 (zat a point) [M1]

= 229.2468°

229.2486° ; ]
area of sector AOC = T n(12)
= 288.082 m? [M1]

1
area of AAOC = 5 (12)(12) 5in(65.3757° x 2)

= 54,5435 m* _
Volume = (288.082 + 54.5435) x 500 [M1] - add area and
=171313.0534 m? S00m
= 171000 m? (to 3sf) [Al]

ANSWEP eviiiiiiiinrniinnnn m? [5]
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13
18  The diagram shows the speed-time graph for a car journey between two road junctions.

speed (m/s)
M ' i

i
i
]
i
i
L]
L]
1
i
i
i
i
L
L
L]
1]
I
i
i
i
L
i
L}
-
|

> time (s)
] Y] ] !
(a)  Calculate the acceleration of the car after 5 seconds.
. , 50
Acceleration = gradient = o S5ms™? [B1]
Answer ... ooveeriinms™? 1]

4 n g ' . 1
(b)  Calculate the time taken for the car to come to rest if the retardation is 27m/s?.

5 0-50 it
2 t—30 (M)
t =505 [Al]

AMIWET . covivvviniinisansvcrvisnial (2]

(c) Calculate the total distance travelled between the two road junctions,

1
total distance == (50)(10) + (20)(30) + %— (50 —30)(50) [M1]
=1750m  [A1]

Answer ....coovviiiiiiiicnam 2]
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14

(d)  Use the grid below to sketch the distance-time graph for the journey.

Distance (m)
M

L IR Et N B

1600

1400

1200

1000

800

600

400

200

SN (IS5 O PO IS (Y [5E OWS [NN 'O S N N O SO N (A S

0 > Time (s)
] 10 20 30 40 50

=)
=1

[3]

B1 - shape + end point of each segment
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19 The shaded area in the figure below shows the cross section of a gold pendant is
made up of two similar regular 6-sided star shape.

The outer length of the regular 6-sided star shape is 2 cm.
The inner length of the regular 6 sided star shape is 1.8 cm.
The uniform thickness of the pendant is 0.3 cm.

Calculate the mass of the pendant if the density of gold is 19.32 g/cm?.

1
area of inner star = 3 (1.8)(1.8) sin60° x 12

[MI1]
= 16.83553 ¢cm?
area of inner star B (1,1'3)2
area of outer star  \ 2
16.83553 B (1.8)2
area of outer star  \ 2
area of outer star = 20.7846 cm? [M1]
volume = (20.7846 — 16.83553) x 0.3 [M1]
mass = density % volume
=19.32 % (20.7846 — 16.83553) x 0.3 [M1]
= 22.8888 g
= 2292 (to 3sf) [Al]
ARSWER oo, em® 5]
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20 Universal Studios Singapore (USS) provides an immersive entertainment experience in
seven different zones as indicated at the map below.

'UNIVERSAL STUDIOS SINGAPORE'

f]"

"‘1’
#

-

ol .}"“'!"I
The Lost World ,
r'llll1 1P 1oy ] '“‘.J'
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(a)

(b)

17

In the recent Pokémon Go craze, the following pieces of information are
given to locate the Pikachu Nest:

¢ Ona bearing of 205° from Ancient Egypt;
¢ 630 m away from Sci-Fi City .

Using 1 em : 100m, with appropriate constructions, at which zone is the
Pikachu Nest located?

Hollywood [B1]

Answer: . . igiinaiiiiineiy 3]

Niantic (the programming firm for Pokémon Go), decided to build a new
gym in USS, where tourists can send their Pokémons to battle virtually.

They have decided to locate the new gym
e equidistant from Far Far Away and Madagascar AND
* equidistant from the line along New York and Hollywood AND the
line along New York and The Lost World.

By constructing perpendicular and/or angle bisectors, locate and label the
position of the gym, G. (3]

Find the distance in which a Pokémon trainer would have to walk from the
Pikachu Nest to the gym, G.

43x 100 =430m (+10m) [B1]

ANSWEr oot [1]

~ End of Paper ~
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2

Mathematical Formulae

Ceompound Interest

Is

Total amount = P (] +
100

I.II

Mensuration

Curved surface area of a cone = 77/

Surface area of a sphere = 47-°

|
Volume of a cone = - wlh
2

Volume of a sphere = ;m‘

Area of triangle ABC = %abs'mf
Arc length = ré, where @ is in radians

Sector arca = %rzf}. where # is in radians

Trigenametry

a b «

a=b et —2becos A

Statistics
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Answer all the questions.

1. (a) (i)  Factorise completely 3x° —48. (2]
. 3x7 —48 [2]
ii Hence simplify —.
*h ¥ 3'r_’r.w:"+lfn,1¢'—2-4f
(b)  Express as a single fraction in its simplest form (2]
m 4

l—-m m—-4

AN

18
2. (a) Simphfy ELS—- +i//64xy" , expressing your answer in positive index form.  [3]
¥y

(b)  Solve the following equations.

M 16 = 2

(i) =001 (3]

3. (@) (i)  Giventhat £(x)=x" —19x+bwhere [(x)is a perfect square, find the value  [2]

of b.
(ii) Hence, find the coordinates of the turning point of the graph of y = f(x). [2]
(iii)  Sketch the graph of v = f(x), indicating the intercept(s) clearly. [3]
(b)  Explain whether the graph of y = f(x), sketched in (a)(iii), will intersect the [2]

graph of y=~(x-9.5)" -1.

SA2 Nan Chiau High School 343



4

4. In the diagram, O is the centre of two concentric circles. 4 and D lie on the
circumference of the smaller circle. B and C lie on the circumference of the larger
circle. AOC and BOD are straight lines. The fength of the radius, 04, of the smaller

circle is 5 cm and the length of chord AD is 3 em. It is given that 04 = 2(}3.

C

(a) Prove that AOAD is similar o AOCB. (2]
(b) Find
(i)  the perpendicular distance from O to the chord AD, [2]
(i)  the length of CB, (3]
(iii)  the distance between chords AD and BC. [2]
(¢)  Prove that ADOCis congruent to AAOB . [2]

n
.

The diagram shows a circle ABCD with centre O, AE and DE are tangents 1o the circle.
Given £ACD =72 and ~ OAC = 26°.

Find
(a) 40D, [1]
(b) ZOFED, [2]
(¢) ZADC, (2]
(d) ZABC. ]
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6. A sculpture consists of a right pyramid, JABCD attached to a cuboid ABCDEFGH of
height 0.9m. ABCD and EFGH are squares of side 0.8 m.
The vertical height, £/, of the toy block is 1.6 m, and J4, JB, JC, JD are equal in length.

J
Iirr
A ( 0.9
L1L6
7 B
g '
L 4
E 0.4 I
Calculate
(a)  the volume of the sculpture, [3]
(b)  the total surface area of the sculpture, [3]
7. Mr Ho drove a total distance of 420 km from Malacca to Kuala Lumpur.

(a) .. = [— R [1]

For the first . of his journey, Mr Ho's average speed was x km/h.

)

Write down an expression for the time. in hours, that Mr Ho took to travel this

part of the journey.
(b)  If the average speed of the remaining part of the journey is increased by 10 km/h, 1]

write down an expression for the time, in hours, that Mr Ho took for this part of

the journey.
(¢)  Given that the total time taken for the whole journey was 5 hours and 20 minutes,  [3]

form an equation in x and show that it reduces to 4x* —275x—2625=0.
(d)  Solve the equation 4x* —275x—2625=0, (3]
(¢) How much time Mr Ho would have taken longer if he covers the whole journey [2]

with an average speed of x km/h? Give your answer correct to the nearest minutes.

SA2 Nan Chiau High School
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8. In the diagram, the points 4, B and C have coordinates (8, 5), (0, 5) and ( 4. 15).

A
C(4,15)
B(0,5) 4 (8, 3)
>3
(@)
(a)  Find the equation of the line passing through the midpoint of AC and parallel (3]
to the line 3y + 2x = 5.
(b) Calculate
(i)  the area of the triangle ABC, [1]
(i)  the length of AC, [1]
(iii)  the perpendicular distance from A to BC. [2]
9. The diagram shows the positions of three ships 4, B and C and a lighthouse, L. which is
15 due south of A. The bearing of # from L is 098° and ZLBC = 128°. LB = 54 km and
BC=175km.
L
(a) Calculate the distance CL. [2]
(b)  Calculate the bearing of C from B. (2]
(¢)  The bearing of B from A is 135°. Calculate the distance A5 [3]
(d)  The ship € is moving towards the lighthouse £ with a constant speed of 18 km/h.  [5)

If1t starts at 1300, at what time would it be nearest to 87

SA2 Nan Chiau High School
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In Figure 1, part of the solid cylinder is sliced along A48 to produce the solid

10.  (a)
shown in Figure 2. In Figure 2, the cross-section ACB of the slice is a segment of
a circle of centre ) and ZAQB =90".
4
3cm B
Im
Figure 1 Figure 2
Find
(i)  the area of the segment ACEH, 2]
(i)  the total surface area of the slice in figure 2. [3]
(b) OABCis a rectangle. The width, OC, of the rectangle is 4.2 cm, The radius of
the circle with centre (@ is 6.5 cm. The rectangle intersects the circle at ” and O,
0 B
7 /
A
(i)  Show that ZPOQ is approximately 0.703 rad. (2]
[6]

(i)  Calculate the perimeter and the area of the shaded region.
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11.

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

The table gives some values of x and the corresponding values of y, correct to one

SA2 Nan Chiau High School

decimal place, where y = -I_Ei +3x,
X
X | 1.5 2 2.5 3 3.5 ) 45
y | 210 12.5 10.5 10.4 11.0 12.0 13.1 P
(a) Find the value of p. [1]
(b)  Using a scale of 4 cm to represent 1 unit, draw a horizontal x-axis for 0 <x<4.5. [3]
Using a scale of 1 em to represent | unit, draw a vertical y-axis for 0 < y <21,
On your axes, plot the points given in the table and join them with a smooth curve.
(¢) By drawing a tangent, find the gradient of the curve at the point where x = 2. [2]
(d)  Use your graph to find
(i) the least value of y, [1]
(ii)  the values of x for which 3x + IE} =14, [2]
-
(iii)  the values of x for which E +3x<18-2x. [3]
5
— End of Paper -
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E Maths Paper 2 for students checking

SA2 Nan Chiau High School

On Answer ZAOD = ZBOC (vert. opp. £)
I{a)i) IHx—4)Hx+4) EJ =£ =£
BO CO 6
Hadin) | x—4 AOAD is similar to AOCB (SAS
x—2 similarity test)
I{b) m: -4 . (m—2)(m+2) o 4 4.77 em.
(1-m)Ym—4) (I=m)m—4) -
o by O0A= %oa
—x +5m—4 5
Sem = EUB
2(a) 27y’x OB = em
16 Using similar triangles,
2(b)(1) - =3 6 _5
4 R 3
2(b)(i1) a:—-l— CB:EcmH-%mor 36 cm
6 5 5
(b)ii) 10.5 ¢m
3@ |, _-19 19 (b)(iii) | ADOC = A40B (SAS)
2 2
2 5 (a) 144°
b:[}f}-) —9pt 1)) 18°
2 4 {‘ ‘;I 640'
3a)ii) | [_1_? n\ () 116°
i
3(a)(iii) P | 2R
375
qu#\ / &) 481Im’
ol \ q ==
tl
5.0 " Time taken = N h
i(h) The graph of y=- (x - 9.5F — 1 has a *
maximum point at (19/2 ,-1). 70
Which is below the minimum pt of the| 7, Time taken = h
graph of v = f{{x). x+10
Hence the graphs will not intersect.
T c} E 4 T{} =% 5 + E - E
4(a) ZAOD = #BOC (vert. opp. £) ' x  x+10 60 3
180° - £40D
LODA= f T((ﬂ 6 min
180° - ZBOC
=1 B Ne)
=Z08C
AOAD s similar to AOCB (AA
similarity test)
OR
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E Maths Paper 2 for students checking

&(a
@ v =—~2-x+ 14

(b1) 40 sq units

bit I >
length of BC = J(0-4)" +(5-15)*

= 10.8 units

bin
2oh=7.43 units

9(a) 116 km

(h) 046°

(c) 69.8km

(d}) 16 53

06 901 em?

LObI 0.703 rad (shown)

10bii 253 em?

SA2 Nan Chiau High School
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2016 Sec 3 EOY Paper 2 marking scheme

Questi | Answer Marks
on
1a)li} | 347 —48
= 3(x" —16) M1
=3x—4)x+4) Al
a)(ii) 3x? -48
3x7 +6x—24
_Hx—4)x+4)
3z +2x—8)
_(x—4)(x+4) M1
(x+H(x-2)
x4 Al
-
e B (N I
l—-m m—4
=m[m ~4)—4(1—m)
(I—m)(m—4)
_m’ —4m—4+4m M1
(1 —m)(nm—4)
. om'—4 r[m—i}[mnhz} m* —4 Al
T(—m)(m—4) (I-mim-4) —x"+5m-4
2(a) AT
18
[2.1' ]_] " 641}'“
3y
3V 3 1 5 - M1
=(——=)" x {convert divide to multiply, power 0= 1)
2 BT A @
X
| L] M1
3 f
=2?-} - x%:puwers goes in and simplify the root)
5 2x®
27y’x Al
16
2(b
(i) 16" = I
8
24.1 e 2-1 M1
4x=-3
-3 Al
X=—
4
2(b) (i) Yar-1
Aol o =0.01
J10
3a-15 M1
10 =107

SA2 Nan Chiau High School
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M1

3 i
3a=—l
2
l Al
a=—-—
6
3alli) | x*—19x+ 5 Or shown
_ - 19y’ 19y
=(x+a) or(x-a) f{x}=[, __J +_5__[___,]
a3 2
¥ +2ard+a’ =x"-19x+b ; “ .
x*=2ax+a’ =x' —19x+b h_[lig.] =0 ———Ml
ﬂ'=:£ﬂrE ————— Ml 19 2 |
w4 b:[;} =90 Al
h:[EJ e
R 4

3(alii)

!
flx)=x* —l‘h+9ﬂ%=[x—E]

2,
(Ejﬂ]
2

Bl - correct x

Bl - correct y
]E-Iaj[ul A9
\ &) -8 hape.
q0% \/ G - y-intercept
&l - furning Pk
3 ["g_r'ﬂ A ad mt;%-'c pesition

3(b) The graph of y = - (x—9.5)* - 1 has a maximum point at (19/2, -1). M1

Which is below the minimum pt of the graph of y = f(x).

Hence the graphs will not intersect. Al

OR

Equate - (x = 9.5)" - 1 = (x — 9.5)* and derive the discriminant to be - | M1

8. No real roots — no intersections Al

OR

Try to solve - (x =9.5)" — 1 = (x — 9.5)* and realise that (x—9.5)* <D M1

which is not possible. No solutions for x — no intersections. Al

OR

Max value of y for graph of y = - (x —9.5)* - 1 is -1 while m value of y

= flx)is 1.

OR

Graph of y = - (x = 9.5)" - 1 is a reflection of y = f{x) about the x-axis M1

followed by shifting downwards by 1 unit / reflection abaut y = -.05.

Hence, the graphs will not intersect. Al

OR

Graph of y = - (x—9.5)" = 1is always negative while graph of y = f{x) | M1

is never negative (cannot say always positive as it sits on x- axis).

Hence no intersection, Al
4{a) [ M1

SA2 Nan Chiau High School
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LAOD = ZBOC (vert. opp. £) ZAOD = ZBOC (vert. opp.
1807 — 240D Z)
OPA=" DO _40 _s
_180°-ZBOC BO CO 6
4
=L08BC .
AOAD s similar to AOCE [AA AOADIs similar to AOCB 5
(b){i) 3\ M1
Perpendicular distance = _[5° —[E]
=4.77 cm. Al
b){ii
(b)(ii} DA=EOH
[
Sem = Eﬂﬂ
6
OB =6em M1
Using similar triangles,
6 3 i
Ch 3
Al
CB= !-_Emr.l'aém or 3.6 cm
2
{b){iii) | Perpendicular distance from O to CB
_ J62 28 19y "
5
19
= (32—
V725
=57236cm
Distance between chords
=5.7236 + 4.76597 M1
=10.5 cm {to 3 sf) Al
(c) 0OC =08 (isos A) M1
ZDOC= ZAOB (vert.opp. £ )
0D = 0A (isas &)
ADOC = AAOR [5AS) Al
5.
(@) LAOD =2x72°=144° B1
(b) ZODE=90° (tan L rad) M1
ZEOD=144°+2="T2°
ZOED =180°-90"-72° =|8° Al
ﬂ_ 1+ Ml
D | o= e
ZADC =180°—26°-72°—|§° = 4° Al
(d) ZABC =180°-64°=116° B1
6(a) | Height of pyramid = 1.6-0.9 =0.7 m

SA2 Nan Chiau High School
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Volume of pyramid = 1 *x08x08x07= 5—6m"'
3 375

M1

= L]

Volume of cuboid= 0.8x0.8x09 = Em

M1

6 72 272
Total volume = — + —— = i

=—m
375 125 1375

Al

6(b)

Let the centre of base of pyramid be 0.

Let the midpt of AB be M.

JM =407 +04* = Jg

M1

Surface area of one slanted side of pyramid

-l x (.8 x JE =0.32249n"
2 20

M1

Total surface area =4 X 0.32249 + (0.8 X4)(0.9) + 0.8 X 0.8

=4.80996 = 4.81m*

Al

7a

7(b)

7(c)

7(d)

7{e)

First g- distance = % x 420 = 350 km

Time taken = E fi

X

Remaining journey = 420 — 350 = 70 km
h

Time taken =
x+10

50 70 20 16
—t =3+—=

x x+10 60 3
3(420x + 3500) = 18x(x +10)
1260 + 10500 =16x" + 160
16" —1100x—10500 =0
8x® —550x-5250=0

4x? —275x-2625=0

205t J275° - 4(4)(=2625)
' 2(4)
=772 or -849

2
Extra time taken = ﬂ -5 I
7172 3

=0.10708 h
=6 min

&{a)

4+8 1545
2" 2
= (6,10)
Forline 3y +2x=5
2 ] 5 23

yE-Sx+s = pp=-=
3 3 3

Midpoint of AC = [

Withm = —%.pt {6,10)

SA2 Nan Chiau High School
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(bi)

bii

biii

Equation of the line is

10=—2(x~6)
y=10=—=(x-
: 3

2
r=——x+14
? 3

area of AARC

110 8 4 lJ| )
= — | =40 sq units
215 5 15 5|

length of BC= /(0 -4)" +(5-15)’
= 10.8 units

let h be the perpendicular distance

%xlﬂ.?‘?xh=4ﬂ

S =743 units

9(a)

(b)

(c)

(d)

CL =+/54" +75% —2x54x75xcos128° = 116309 = 116 km
A_ 180° —98° = 82°
e =128°—R2° = 46°
cobearing of C from B is 046"
B =180°—135°=45°
AB 54

$in08°  sin45°

4B = 54 :::sin 08"
sin45°

sind B sin128

=75.624 = 75.6 km

54 116309
— i —1p38xsin12e. o
d =sin"*( - 3= 21.46
Sd=T5%c0s2] 467 = 69 80049 = 69.8km
LB0049 ;
Time taken = % = 3hrs53 min

At time it would be nearest to Bis 13 00 # 3 hrs 53 min = 16 53

10ai

100

lxnxf —lx3x3

area of segment = 4 2

=2.57 em®
total surface area of the slice
=2.569 X > (2r) (3)(100) + V37 + 3% x 100
=5.138 +471.239 + 424.264
=900.641
=901 em’

10bl

4.2
cosf =
6.5

= 0.86826 rod
ZPOQ =" ~0.86826

=0.703 rad (shown)

10bii

Arc length PQ =6.5 x 0.7025 = 4.56625 cm

SA2 Nan Chiau High School
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cQa =+65"-42"

=4.96085 cm

Perimeter of the shaded region
=6.5+4.2 + 496085 + 4.56625
=20.2¢cm

Area of the shaded region

1 5
= S%42 x4.96ﬂ85+% <6.5% % 0.703

=253 em’

11

SA2 Nan Chiau High School

356



Name: { ) Class:

K A3 mark S(hy
L = S yoosew e m-; cm
I.
| 3e) [T 6la) | 25(20)=2xlx+1)
6(b) 25(10) +x{2x + 1) S(bNiv | 301°
) —— —
6CHI) | §(500" +25¢+6250) Sn} 12.8m
6leMil) | §25( 2" + x+250)=57500 | | 5137
B(c)iii) | .76 or —5.26{1s0 Se) 1TSo0ri76m r
Blchivy | S11 131 22(2dp) D{ly 27.1°
T(u) Radws of A° Radius of 8 MHe) 727°
=38 -
Height of A: Height of 8 10@) | 950cm
=|2.32
=34
The corresponding dimensions
of the cylmdeis are in the same
ratia
Therefore, cylhinders A and B are
similar
Tib) 64 -9 by | 239
T(e) :”E nrﬂ or 31.8 (3sf) em? 106e) | a6 028em? ito next whole number)
28 28
7(d) | 6.827 kg (3dp) Li{a) 3
p=0750¢ p
Sb)i) | 4.81km i{ci) | Whenx=~- 15, v=07 -
feii) | Wheny = - 22, 5= | 65
B(b)L) | 841 km? i) - 2B3<m<—313
8y | 337km T ey x= 0375 e ——
10(d) | Using similar (inures. 1) il
1 ) 1 !
L(ﬁ] iy -
v, \9 | .
) W !
' . B, i REm I I
1 729 , | i3l
h=42x729 V :' P T IE aR
=11.339 | BN : i
Ht of fiusum = 11339 - 9 5 LA 58 ) R Y T B
£ gt Y R
Height of frustam is smaller tham h e, O3 ), g (B 3s T
the height of conical cup.
FMS(5) Sec 3 Express End-of-Year Examination 2016 s

Mathemalics Paper 2

SA2 Nan Chiau High School 357



Class Register Number Name

NANYANG GIRLS' HIGH SCHOOL
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5.
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b

Mathematical Formulae

MENSURATION
Area of triangle ABC = L;dh sin”
Arc length = r#, where @ is in radians

i ] - - 0
Sector area = —r°#, where £ is in radians

B |

TRIGONOMETRY

a b _ ¢
sind sm8B sinC

a=b+ ¢ = 2bccosd

359



1 Simplify 2527+ | - (5n—

Answer all the questions.

Answer [2]
2 Solve the equation — 492 —(3x—-2)=0
Answer x = or [3]
. k_1
3  Giventhat 16+32" = e find the value of k.
Answer i - [3]

SA2 Nanyang Girls' High School
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4 (n) Solve —15<5-3x=2x.

Answer (a) 12]

(b)  Write down the largest prime number which satisfies —15<5-3x<2x.

Answer (b) [1]

5 (1) FExpress a” —6x—2inthe form (x—p)° —¢, where p and ¢ are constants.

Answer (a) [2]

(b) Hence write down the value of & for which x* = 6x—2 > kfor all values of x.

Answer (b) k = [1]

[Tarm over
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6  (a) The sketch represents the graph of = kx".

A&y
Write down a possible value of k and of n. i
5 > X
Answer{a)k= s n= [2]
(b) Wnite down a possible equation for this graph.
e
—/ >

0 Answer (b) 1]

[ Turn owvey
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7 Two geometrically similar fruit juice bottles have base areas of 54 cm?® and 96 em?
respectively,
(a) Find, in its simplest integer form, the ratio of the height of the smaller bottle to the

height of the larger bottle.

Answer (a) [2]

(b) The capacity of the larger bottle is 1.6 litres.

Find the capacity of the smaller bottle in cubic centimetres.

Answer (b) _em’ 2]

8  The points A and # are (1, -3) and (7, 6) respectively.
(a) Given that the straight line m{x + 1) =4y — 3 has the same gradient as the line A8, find

the value of m,

Answer (a) m = 3]

(b) Triangle ABC has a line of symmetry p = 3.

Find the coordinates of .

Answer (b) (' ( ; )]

[Tum aver
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2 Weekday admission charges for a marine park attraction are $16 per adult. $10 per child
and 56 per senior citizen. Weekend admission charges are $20 per adult. $12 per child and
$10 per senior citizen.

Wkday Wkend
16 20 Adult
This information can be represented by the matrix P = | 10 12 Cluld
6 10} Senior Citizen
(@)  Mr Tan intends to purchase tickets for 3 adults, 2 children and 2 senior citizens.
Mr Lim intends to purchase tickets for 2 adults, 4 children and | senior citizen,

Represent their intended purchases ina 2 « 3 matrix R.

Answer (a) R= [1]
(b) Evaluate the matrix Q = RP,
Answer (b) Q = 1]
(c)  State what the elements of Q represent.
Answer (¢) )
. [1]

(d)  Fora certain month, a 10% discount was given per adult, a 20% discount per child and a
50%s discount per senior citizen.
Write down a matrix D, which, when multiplied with matrix P, will show the total
savings for a family consisting of an adult, a child and a senior citizen whe are

considering a weekday or a weekend visit during that month.

Answer (d) D= [1]

| Turn over
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10 The diagram shows the locations of four
signposts A, B, C and D onamap. 4, Band D
form an equilateral triangle. B, C and [ form

an 1sosceles tnangle and £CBD =90°. The

bearing of D from A is 102 and AB = 16 km.

{a) Find the bearing of
(i B from D,

(ii) C from B,

(h) Find how far [ is north of A.

SA2 Nanyang Girls' High School

North

Answer (a) (i)

Answer (a) (ii)

Answer (b)

o I_Z}

12

km [2]

| Tum over
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11 Inthe diagram, ORSX is a straight line.

e

ZPRS =90°, PS =125 em, sin ZRPS == and OR = RS.

|

(a) Find
(i) the length of S,

Answer (a) (1) cm 2]

(ii)  the exact value of tan ZPSY .

Answer (a) (i) tan =P8V = [2]

(b) If 2sin ZPXS =3sin ZXP5 . find the len pth of SX.

Answer (b) 8Y = cm |2]

[Turn ever
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10

12 Inthe diagram, ABCD is a trapezium and BPL is a straight line.

AR is parallel 1o DC, PC =35 ¢cm, AD = 8 em and AB =12 em. B
ZCPD = £ZDAB =90". C
3 em
(#)  Show that AABD 1s similar to APDC. fz 12:em
-
'3
Answer (a) D [] A
8 cm
[2]
(b) Find the length of PD,
Answer (b) PD = em [2]
(¢) Find the radius of the circle which passes through the points 4, B and [,
Answer (¢) cm |2]
[ Torn over
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11

13 The diagram shows the speed-time graph for the first 15 seconds of a Joumey.

Speed (mis)
12

5 3
!
0 ' >
6 10 15 Time (t seconds)
(a) Find the deceleration when 1= 7.
Answer (a) m/s* 1]
(b) Find the average speed for the first 15 seconds of the journey.
Answer (b) m/s [2]
(¢)  Onthe grid below, draw the distance-time graph for the same joumney. [3]
[hstance (m)
a0 1 T T
. . | |
| ' | o
60 | —
|
il | S| R— '
f [ T
qof—d—t !
N— = e
20 z S
. - | |
| S A
0 6 10 15 4

. Time (1 seconds)

[Turmn over
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12

14 The diagram shows a sketch of part of the graph of Va

¥ =(2+x)(3 - x). The curve cuts the x-axis at  and ¢,

(@)  Write down the coordinates of P and O,

Answer (a) P ( i [

24 s ) 1]

(h) Find the coordinates of the highest point on the graph.

Answer (b) ( . )12]
() Write down the range of values of x for which the gradient of the curve is negative.

Answer (¢) 1]
(d) A straight line PS cuts the y-axis at 4 (0, -2).

Write down, but do not simplify, an equation n x which has the x-coordinates of the

points P and & as its solutions.

Answer (d) [2]

END OF PAPER

| Turn owver
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sec 3 Math Paper 1 Answers

ECQY Examinations 2016

1 10n
2 -
r=-]—orx=3
3 5
pasepd
3 5
4a
4
l€x<6-=
3
4b 5
Sa [ (y-3f 11
5h ==]1
6a k = (any - ve mumber)
n=3
6b y = (any no, > | )@ *ve nojx
egy=e*.y=3"etc
Ta 3:4
7h 675
Sa m=0
8h C(7,-12)
9a 3 2 2)
R = l
2 1
9b i (80 1::11
l?S o8 )
9¢ The total amounts payable by Mr Tan
for weekday tickets and for weekend
tickets are $80 and $104 respectively
The tofal amounts payable by Mr Lim
for weekday tickets and for weekend
tickets are $78 and $98 respectively.
9d (0.1 02 0 5)
10ai | 3470
aii | g7

SA2 Nanyang Girls' High School

1ib 11.9km
11ai | 30cam
11ail 9
3
11b R
6= cm
12a | JRAD = /DPC (given90?)
ZABD = ZPDC (alternate angles,
ABHCD)
s Ariangles ABD and PDC are similar
12 ?lcm
2
12¢ | Radius=721
]3:' . I i
Deceleration = lzm.s‘
13b 2
4=—m's
da |P(-2.D)
030
14h
(353
—. B—
27 4
14¢ |
X —
2
14d [2+x)B3—x)=—x-2 T
13¢c
Mstance (m)
"
80
70
R1H
A0
3H--
20

£

15 Timne
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Mathemarical Formulae

MENSURATION

absinC

7y

Area of tnangle ABC =

Arc length = rf, where & is in radians
Sector area = —_];rzﬂ, where @ 15 radians
TRIGONOMETRY

Formulae for AYBC

a b _
sind  sinf sin

& =5 +c?=2bceosA
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1 {a) Given that g=2 } p'“r , express rin terms of p and ¢ (2]
NP
(b) Factorise 23’ —x° —8x+ 4 completely. [2]
6 1 . - .
(€) Exprass = — as a single fraction in the simplest form. (3]

x?=9 [x—13]

2 O and € are the centres of two circles with radii 6 cm and 3 em respectively.
P is a point on the circumference of the smaller aircle while O 15 the point
where the two circles meet, as shown in the diagram below
Angle POQ = % rachan.
(a)  Find the length of minor are PQ, in cm [2]
(b)  Calculate the shaded area, in cm”. [3]

| Turn over
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3 Anexpress bus travels a 240 km joumney daily at an average speed of x km/h.
(a) Write down. in terms of x. the time needed (in hours) for the bus to complete
the daily joumney. (1]
Last Monday, the bus left the bus terminal 10 minutes after the scheduled time of
departure. The driver decided to increase the average speed by 5 kmvh and managed
to reach the destination at the usual time of arrival.
(b)  Wrnite down, in terms of x, the time taken to complete the delayed journey. [1)
()  Using the information given above, show that »* + Sx — 7200 =0. [2]
(d)  Showing your method clearly, solve the equation x° + Sx — 7200 = 0,
giving both solutions correct to two decimal places. [3]
(e) Find the time taken to complete the delayed journey, giving your answer

in hours and minutes, carrect to the nearest minute. 2]

Y

&)
E-\'h--""‘--—..____

The diagram above shows a quadnlateral BCDE, where B is (-4, 3), Cis (-2, -3),

D

D is (6, —-4) and E is (6, 8)

{a) Find the equation of the line BE. [2]

(b)  BE is extended to a point P where the coordinates are equal. Find the
coordinates of P. [2]

(c) Calculate the area of tnangle CDE. (2]

(d)  Aline through C and parallel to DF intersects BE at the point (.

area of ACOR

Determine the value of ;
area of ACOE
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]

(a)

(b)

In the diagram. O is the centre of the circle which passes through 4, B, C and
D. 84T is a tangent at 4, BOD is a straight ling and 4C intersects BD at P
Z ACB = 56°and /£ CAD = 26°.

Explain briefly why £Q48 = 90°. [1]

Find

(i) ZAOB,

(i) ZBAS,

(iilly ZO4AC [3]
S T

H K

The diagram shows tangents HKL, KPM and LMN touching a circle at H,
P and N respectively. The centre of the circle is O. KL =8 cm, KAM=5om
and LA =T ¢

Find the length of MN 3]

[Turn over
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()

In the diagram, 4BCD represents a horizontal field and T represents the top of a
vertical tree at the corner 4. A footpath runs along the edge BC of the field
AB=T9m, AC =48 m and CD = 39 m. 2BAC = 81° while 2 CAD = §7°

{a) Given that the angle of depression of B from 7T is 6%, calculate the height

of the tree. 2]
(b)  Find Z4DC (2]
{c) Caleulate the length of the footpath BC. [2]
(d)  Caleulate the area of tnangle 48C 2]
{e) Find the shortest distance from 4 to the footpath BC (2]

(n Find the greatest possible angle of elevation of the top of the tree when

viewed from a point on the footpath BC, [2]

376
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7 Answer the whole of this question on a sheet of graph paper.

—_— e

o e o

building

E— e
g el e L L Lty P T R R e T ey

A peg is projected upwards from the edge of the top of a building, as shown in the

diagram above. The vertical height of the peg above the building, # metres, at !

seconds after it is projected, is given by the equation s = 6¢(4 —1).

The table below shows some values of tand the corresponding values of A,

I

(seconds) 0 0.5 1 1.5 2 3 35 5

i

(metres) | 0 [ 105 | 18 [ 225 | 24 | 18 | 105 | -30

(a)

(h)

(c)

()

(e)

Using a scale of 2 em to represent | second, draw a horizontal r-axis for
0<1<5 Using ascale of 2 em to represent 10 metres, draw a vertical
h-axis for —30 </ < 30,
On your axes, plot the points given in the table above and join them with
a smooth curve, [3]
Lise vour graph to find
(i) the greatest distance of the peg above the top of the building. and

the value of f when this happens,
(i)  the duration of time when the pegis at least 21 metres above the

top of the bunlding. (3]
() By drawing a tangent, find the gradient of the curve when r=3.
(i)  Explamn what your answer to (i) tells youabout the maotion of the

peg when ¢= 3. 3]
The peg hits the ground 5 seconds after it is projected. Deduce the height
of the bunlding. [1]
Ry inserting a straight line on the same axes, solve the equation

- 17t+5=0 for 0sr<5 2]

END OF PAPER
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2016 53 EOY Exams Math P2

Answer Key

Answers
1(a) __pa?
12+q%
1) | (2x- Dix—-2)x+2)
I{c) 1
r+3
Qn | Answers
2(a) | moem.
2(h) | The shaded area
=0.815 ey
| On | Answers
Ha) |28y
.'ﬂ:h} 240 h
x+5
Moy |20 o _ 1
x Xx+5 B 2]
To show
< X+ Sx-T200=0.
3d) |x =8239 o 8739
3(8) | Time taken= 2hours 45 minutes.
Un Answers
@ |y —y+5s
4(b) | .. The coordinates of P are (10, 10).
4(c) | The area of ACDE = 48 square units
4(d) | areaofdcQs _ BQ _ 1
area of ACQE ~ QE 4
‘ﬁn Answers
3(a) | The radius of a circle is perpendicular to the tangent at
the point of contact.
(i) Z40B=112°
(ii) ZBA485=56°
(fii) 2040 = 30"
|i{ll} S MN=3on

SA2 Nanyang Girls' High School
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6(a) | Height= 830 m
6(b) | Z4DC = 750°
6(c) |BC=858 m.
6(d) | The area of A4BC
= 1873 m".
6(€) | The shortest distaiice = 43 7 m.
6() | The greatest angle . felsvation = 1y g°

SA2 Nanyang Girls' High School
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(b}

()

(d)
(€)

7 I (seconds) 0 0.5 1 1.5 2 3 .3 5
h (metres) {h 10.5 18 22.5 24 18 10,5 | =30
TR '
WS : _x T HE RN !
ﬂ 1 \1\ : =
REaREds 5 5 ahas :
1 ; ;: ¥l .#— 2
1 ! i = ] o Rigias 1] '_'.;_
f -
i BER NS EEANEN 1
- o} I::.f RESEEN b
u.  ;
L |
o alaus
! : [ E 1 e
SRR if t R
T N
insm S S HETT
= = = -
= - I
S N ; 1 1NH
mmmaE= | - 1 EEEEaEE SEEmEREE:
ERmRRmE EERamn H ' HHH o

(i) The greatest distance = 24 m, when r=2

(ii) 1.3<r<27 OR 1.4 sec

(i) The gradient =-12

(i) Whenr= 3, the peg is falling at a speed of 12_m/s
The height of the huilding is 30 m.

From 37 —17t+5=10, get 10— 10f = 61(4 —1).
Correct line of /1 = 101k

=03
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2018 THES Secd EM EOQY Paper 1

Fa Answer all he questions £or
Eszrmivar’s Exmirars
Use Lo

x
I Solve 183-==1
4
Anmwer x= .. oo H)

b

2 Jehaplayed four rounds of golf,
His scome hies a mean of 65, amode of 68 and a median of 65,

Find the four scores

AR il R a iy auhai hisan. 12
J {a) Calvin thinks of a two-digit number
tisa factor of 1320,
it 15 @ prime number.
Whal is his oumber?
draver{o) . Goos_ioinias )

{b)  Written as a product of s prime factors, S04 = 23347, Find the smallest

positive integer value of & Tor which 700 is a multipleof 504,

Ariswer (5) i ETISTER | |

SO Sl EndY e |6

[T um over
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- 4 (a) Findhe range of values of w such that (2w = 5)° is an obluse angle. Fuar
saminer's - Exarnfne ‘s
Lige Lize
Answerfa) ooooenneenieeien 11
(h)  Hence write down the smallest mteger that satislies the range of values of w.
Aazwer (B) oo oo ]
S Faconise fully 9by —68x - 3ay + 2ax
AN s s a2
6 £ = | positive integers x . x < 10}
A = {Tactars of 8}
& = [odd numbers)
(a) Lstheclemenisin A8,
Fe F L T 17 T I |
(by  On the Venn dizgram, shade the region which represents An 8,
Answer (h) & y A
(1]
A0S SecIEnd Yenr16
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Fer | ;
£ slimirer’ 4 ] i x:l_r- 1 V= 13 1
Liso \7 1 14 -2)
(a) Find 2X - ¥
Ao
(b) Without evaluating - ¥| 3 :
3 LEEY.
9
o 42 a5 33
Y| S '
i
3 4.5
G
. - = e

value of p.

SA2 Tanjong Katong Secondary School

Ansver (@) ..o cooiveiiinn

s State the order of the result of

Arswer (B)

. : I
Given that the lines y= 3 ~4and (9-2p)y =20 + pr @e paraliel, find the

Answer p

(1]

HJl

[Furn over
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Fer |9 fa)  Write D 000 007 B2 in stundard form.
Exaiminers
Lica
TR T svuiisnsiivis ipsessava shiins 1]
() The tal amoum of waste collected is 7.67 nullion tonnes
2E78 6 thoasand tonnes weredisposed al the incinerator plants
Cakulate the pacenlage of waste disposed at the incinerater plants
Amswer (b} oo oo Lonwin % 2]
10 Simen notices thal his clock display shows 06 12,
06:12
He looks a his dJock again between 08 00 and 09 (6.
What is the probatuisty that
{a) the clock dizplay shows 10047
Answerfa) ....ooovuinn |1
(b) thelst dight m the clock display shows a 37
.4!';91}'?1" rlrbj T Ll l.z}
11 Giventhat 35 =9 wrile down the valie of
(4) 57
Adrswerfa)l oo i 1)
(b) 57,
drnwver (b} {1
1{} 51- !
Awswer (c) . = 1]

SA2 Tanjong

LN Ea i End Yearl S
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For | i2 ] Fer
Eramirsey | v =7 — p=vie g py=—rt+% Exgemngrs
Ui [ - N | i [

| }'=_:?-! IF":_]' ‘I't }=:'_' J |
Wirile down a possible equation for each of the skeich graphs below,
In each case select one of the equations fiom the box above.
(1) Ya
—
Angiverfa) ...oiiiiiiiiinnieenn 1]
(h) A
/ \\ -
Answer (b)) ... ..o viiinaan 1Y
(e}
Fa
- —
Answer (o) ... st i m

4048 Sec IEnd Y ear 16

[Turn over
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8

For 13 5 spheres each of radis 3 om, have a toml volume of kn . Far
Examiners Exeminas"s
LF Liga

ia)  Find e value of &

Argwer )= .. e ]

{b) The spheres are placed inside an open <ylinder, with radius 6 cm.
The cylinder stands on 2 horizontal sur face @d conlains enough water 10
cover the spheres.

Calculae the change in depih of the water when the spheres are 1aken oul
of the cylinder,

Amwer (B) ..o ioiviinnanem (2]

14 A straiaht line passes theough the poinis & (—4, 13) and O (0, 5).
{n) Calculae the length of ihe hine joining 7 and {4

Anmpwer fa) . L. s Kdl
(b} Findthe equation of the line Q.
Amswerfb) ..o e 120
A0aR e c Ena Yeartf
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E":::"' IS The disgram shows the major sector of a circle, centre () and radius 15 cm. For
Lice The reflex angle 406 s 260°. A cone is formed by joming 04 and OF together. i e

Calculate the
(#) radius of the cone,
| ! :
|
[
|
Answerfal .. ._cm  [2]
th) height of the cone,
¥, L T ) [ — . T |

16 ABCD s arhombas CF is perpendicular 1o AD and interseas 80 m 0.
A —d

£ L

(2)  Frove that riangle CO8 is congruent to trinngle AQH.

Answer [a)

| T T o (3]
|
[ (b) Name wo other triangles that are congruent.
Answer () IERUTETRE - ||, oA 1]
&0 BrEec A Yesn i
[Tum aver
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Foe 17 (a)
Evamanirea
L

{h)

(c)

10

Sketchthegraph of ¥y ={2 - a)Xx+3)

Arnuer ()
Voa
i
£ t
Stare the equation of the bine of symmetry of the graph.
Answer (B) ...
Find the turnmg point of the graph.
Answer o) (e 0

0RA G En Y

SA2 Tanjong Katong Secondary School
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11

Fiat 18 {a) The lirst Four terms in a sequence arc 67, 75, 83 and 91, For
Eraminera Erareress
Lfze e

€} Find an expression, i terms of m, for the mbh teem 75, ol ths
seguence,
Anneer i voiincanniiiniin 1]
{ii} Evaluats 7y
Anvwer faXil .. . m
{t) The scores of a group of 21 students were recorded
The results are shown in (e stem-and-leal diagram,
2 5 [ i 7
3 2 2 4
1 § § 5 L)
| - 0 0 3 T 7
& | . ¢ 8 B
key 3|2 means 32
i) Seate e madian score,
Armswer (Ui i i 1]
{iiy It was discovered that the scores had heen reconded mcomectly.
The comected scores are ] 3 marks less than (hose recorded
Explain how the mean of the corrected seores has been affecied by
ihis error.
Aaswer (B
I
...... AR [ |
|
AGAM B B em T
[Turn ovar
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12

S |19 (@) The line PO s shown below, R is a point above PQ.
| Construct the riangle #OR in which £QFPR =40 and PR = Tcm.

(b) The point © is on the same side of PO as .
Find and label point G for which itis 5 cm away from point & and
equidistant from point £ and 0.

S8 SR Eng Ve 18

SA2 Tanjong Katong Secondary School
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13

Far 20 (2) Thesaleolfamapis |om:025km. Far
Exmnper's Laprwers
iHe Lism

{i}  The distance between the stladium and the arport is 14 km,
Find the distance between the stadivm and the arpor on the map

Angwer (@) ... ioinne. m 1]

(i) The areaof the stadium on the map is 32 cm’.
Calculate the actual area of the stadium.

Answier fajfa) . e kmt o {2]

(b} Inalootball league, each team gains 3 poinis For a win, | point for a draw
und O point for aless The champion of the league plays 38 games and
pains a total 0f $2 points.

{3iven that the champion does notlose any pumes, find the number of
pames tial the champion wins,

Answeril . ... ... 3]
AE T3 Enad¥aat 1A

[Turn over
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Far
Enamngrs
L

| 21

14

(1) A restaurant sells wine by the glass. The table lists the prices

 Class 125ml | §35 ]
" Glass 175ml | 350 ]
| Glass  250ml | 70 |

Determine whether the price of a glass of wine s directly proporuonal
10 the amount of wine. Justify vour answer.

ARSI bl i it bimrnm s T

(b}  The alcohcl content tn a glass of 250 ml 15 found to be 30 ml. Given the
constantrate of decay of aleobol is 13ml/h, sketch a graph to represent the
decay of 30 ml of alcohol. Label your intercepl(s) clearly, if any.

Ansver (k)

Alcohol &
contenl (em!)

o g
Time (h)

(c} The 225-litre wine barrel is symmetrical aboul s biggest cross-sectional
area an the niuddle. Wine s leaking through a hale at the base o the barrdd
at a constant rate of 15 ml per minute.

Complete the sketeh below and fill in the time taken for the barrel 10 be
completely emptied.

Depth (cm)

-

Time {h)

A48 Bac2EndYearih

SA2 Tanjong Katong Secondary School
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Foe
Evamine 'y

| 22

ta)

{b}

()

15

Cne spproximate solution of the equation sin y®= 0.4 is p =24.2. | o
Use tus value of 3 to find the solutian of the equation that lies between 90 E":_,';‘“

amd 180

ABEWEF L) i o cmva s e i 1]

Inthediagram, 8CD s a straight line,
SC=6amand AD= 10 cm.

Given thal the area of AASC = 14 cm?. find the exaet value of sinZ 400

Ansiwer (b) SInLADC =, ... ... 12]

P, Qand Arepresent three islands that are on level grousd such th
£is 14 km due west of O Angle QPR = 23% und angle PRQ = S(°.

_.__‘.z

Calelate
{it thebexing of R ftom 2, R
Answer felli) iviis i | 1]
{ii} thedisiauce £
|
Anvwer fofa) ... ; —a km [2]

AUAB Te RN Yaarie

SA2 Tanjong Katong Secondary School
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18

For 2} {4) Oneofhe angles of an 1soseeles tiangle 15 229, Fer
Erarwnac't Esarnnar's
Lxs Lire

“Write down the possible values for the remaining two angles.

Answerfa) ...oonoand L

csandlrrsisane 2]

(h) Calculate the sum of the angles g, g, #, 1, 4, w sl v shown in the diagram.

)
CEp

' s i
O~

A B) i s ()
(€} A repular polygon has m sides. Each exterior angle is fﬁ degrees.

Find the size of cach of an interior angle of this polygon.

Answer () ssissanvave © LA

End of paper
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i

33
ib
4a
4h
iy
b

Ta

b

Qa

32

60, 64, 68, 64

11

3b

ATS<yw<2 5

45

(36— a)3y- )

2.4, 8Bor AnB={2,4.8)

s )

J
2x]
1.4
782 % 10"

SA2 Tanjong Katong Secondary School

17

16b

178

ITh
17¢
| Bay
| 8ai
18k
18bi
19

201

2an

20h

SlidBSeciErmaYes 15

A4 and ACCH
AdD und acCChDB

AABT and AAIN'] ACTDIA

y L

/3 [ \2

x=={5
(=05, 6.25]
5+ i
2X7

Bl

The meun will rediee by 3

.J'J

5

em? - 00625 kin?
2

1x +_yl= Q2
Tbp=738

27

Nol propertion becayse I‘—_S z
2

175
50

[Turm over
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18

Ih 37.5% 2lb Aleahiol cantent )
i
Wi
\.\.
b
o
\._‘\'
N -
a 211 Tire
0a O 21c Diegth fom)
.
L] 125 150 :Tum:
10b 6 22a 155.8
59
l1a | 22b 3
9 15
16 13 22ci 113
1le 45 23cen RF=175
|2I;'| ;:-,;__1':'1—:‘, 233 3131'1'-1“6
X 74 and 74
126 y=3e 26 1620
12c JJ:E" 23& 177
132 258
I13b  288n
2(6)"
=3
142 854
lab y=2r+5
s =
138 103 108, 1083
&
e ?f- 102)?
]'J - E_J]
=104
40aNrGec3Erd Y ea 18
[Turn aver
148
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18

I6a | OB is common side [
AB = CB (sides of rhombus)
ZABQ) = ZACA (diagonals of rhombus
Dizect)

— S PO

GRS IEN Y eant

[Turn over
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Maihermatical Forrmiiae

A marsi verid on
Curved surfice nres of a cone = =o€

Curved surface area of a sphere= dnr

Volume of acone = 31 ar h

'
Yolume of a sphete = 3 x?

Area ofinianple ASC = ; afs sin C

Arc length = r8, where @ isin radians

1 T A
Sector ares = = 8 where @ isin radions

-

Trigatioeeelny
id h o«

m

sind  sind  sinC

F=H+ct-3bccos 4

AL&T TaciYmarkEnd 16
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1 {a)

(b)

{z)

(d)

AT 4 3
Express = 2 4+~ a5 asingle fraction in s simplead fosm 13]
vt - x=-6 F-x

Factonise 49m* = (nf =m)* completely I3
Express x' —6x=3 in the form (s -4 +¢.

Hence, solve 57— 6x 5= 0, giving vour answers correct to 2 decimal places. [4]

Civen that #*—_ﬁ - i exprass g in terms of & 31
P

1 ()

{b)

Mr Lim spends $x on petrol originally. When the cost of petrol rose by 8%, he
decreased his petrof consumption by 8%. 1le claimed that there was ne change in

his expenditure on petrel. Explain 1] he 15 right or wrong 121

A teamof 3 players, Adan, Bruce and Calvin won $I0 000 ma ompeniion.

(i) The moncy 15 to be divided among iem inthe ratio of 125

respectively

Culculate

() the amount Adam will recerve, in
{b)  the percentage of the 1olal sum that Bruce will get, (1

{€} angle thal will represent Calva's share 1f the money
distribution isto be represented on 2 pic chart {21
1) Mihey donated 4% of the wtal prize mancy ol $10 000, the mtio
begomes | @ 3 | Grespectively and Calvin now received $4800.

{a) Find the valoe of & (E] ]

(b)  Calealote bow much more or kess will Adam get with this

arcangenient ag compared 1o the one in pant (i) |Z]

A0t Y akEng 18
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3 A tactory prodises sponts equipment

{v)

(b}

()

()]

{c)

In & hourms, it produces x tloorball sticks,

Write down an expression, in lerms of =, 1or the number of hours 11 lekes

o produce one floosall stick 1]

In & hoars, it produces 15 less badmunton rackets than (loorball sticks.

Wnite down an expression, in tems of x, for the number of hours it takes

10 produce one badminton racket (1l

1t wkes 2 minutes longer to produce one badminton rackel than one

Foceball stick,

Form an equation in v and show that it reduces to x* = 15x =210 =0 {31

Salve the equation x* —15x -2700=( 12]

Findthe tinme taken 1o peoduce 200 badminton rackets.

Give your answer in hours and minutes, 2]
[Turngver
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4 There are thrze types of uckets available for sale tor a concent

Some of the information regerding the sale of the tickets are summarised in the table

below
_T;pc I Type 2 i_yp: L

Costof ] ticket (Saturday) $48 $68 Y.}

Costol 1 ticket {Sunday) $68 188 —_Sl i;; ]

Number of tickets 100 60 40

available forsate per day
(1)  Represent the wst of tickets ina 2 = 3 mairix P. (1]
{(b)  Represent the number of tickets available per doy in a3 » 1 column matrix €. [1]
(¢)  Evahate {2 2 20 and stute what your answer represent 2]
()  Nisgiventhat 20 9and4 tickets far Type 1, Type 2 and 'vpe 3 tickets

respectively for both days were unseld.

) Find 23 = | column matnx R whose elemants represent the number of
different 1ypes of tickets sold per day (2}

(i) Evaluate PR and henee find the total revenue for the weekend 13]

ARE e TYe SENS 16
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5 In the diagram, 4, 8, €, 0 and E are five points on the circle with centre € and
dizmiclers 4C snd B0 XEY is atangent to the circle mt £
Angle DEC = 20° and angle DEY =15°

{a] Oiving your reasons, find

i ZOEC, (1]
(i) Z00C, 4!
liii) 20CE, (]
(iv) Z4KC, 1]
(v)  2EAC (]
(b Detesmne o AT is parallel to YEY. [2]

(ch A student claims that a new circle can be drawn using the paints

E, (. Cand D w form a cyclic quadnlateral, Do you agree?

Josufy vour answer with clear explarmtion 131
i) I AE =85 e, find the radws of the circle. 121
[ Furn over

008872/ Beci v aa Tnd 16
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6 (2) The dhagram shows the minor ares A4, CLamd £ of three concentrie aircles,

centre £ with radi r. i:r and <r respectively

(i)  Find the ratw of arc A8 1o arc £F [1]

(i) Find the ratio of 1he srea of sector OO ¥ the ares of sector (k2 121

() The diagram shows a circle of radius r om, centre €. PR and R are two
tangents which are perpendicutur Lo cach other and they touch the eircle m X

and ¥respectively. FOhs an are of o cucle, centre R, radius 18 vn

Given that are 10 meets the circle with centre () a2t #,

(i} show that r= 7456 cm, 131
() caleulate the arca of #QR not covered by the circle [3]
A2 BecIY ot Eng 16
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9

7 The diagrum shows a piot ol land ABCLD on horizontal ground
AB=350m, AL =200 m, angle 148 = R} and angle DBC = 2¢

Angle OCH is obluse

150 m

{a)  Calculaie
[§1] the distance 0/, 131
{ii) angle 80C. 131

(b)  Atmoon, the farmer standing at 4 ohserves a hot air halloon, # directly
above [
The angle of elevation of the hot air balloon from the farmerat A i 192,
() Calcutate the height K2 12
(i) The hot ar batloon rises vertically at a constant speed of 1.5 m/s
Find the new angle of elevation of the hot air balloon from the Girmer

at 4 3 minutes later. 13]

|Turn over
S(MaRMecTYearEra 16
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10

f Answer the whele of this yuestion on a piece of graph puper.

he number of bactena, A uails w2 food slem ia time, ¢ minutes are connected by the

equation N=352"""7.

=

(b)

i€)

(d)

fe)
i

e ] o Jos] o [us 2 2a] a5

N | 1as | 27| 35 49_5] 0 | a | 990

Cakulate the value of 4. i

Using the scale of 4 cm 1o represent | unit, draw 2 horrzontal f-axas Tor
0Dsi1s25.

Usmp the scale of 2 oo to represent 10 units, draw a vertical M -axis for
OD=¥=I00,

On your axes, plat the points given in the tuble and jom them witha

smouth curve. 12]

Use your graph o find the renge of values of t far 75 < 35(2' y<80. [2)

Bydrawing a tangent, (ind the gradient of the cuarve at {1, 35)
State what does this l2ngent represent. 13

Use your graph (o solve the equation 35{2' ")aSr-80= [, [3]
When ¢ 2 4 minutes, the number of baciena has increased by 200% from

ils coginal ancunt and the foed ent s nol salt te be consumed,
Lse your graph to determine thas value of £ 12]

4040 25 e B e W End 18
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1

9 The diagram shows the eross-seclion of & pendant, which 85 in the form of a rectangular
prismof sides 20 mm by | 5 mm andthickness 5 mm with a circular hole of diameter
& riim drilled m the centre along the sxis of the prism

Jomm
e
O 15 wm
- 20 mm
(%) Find ihe cross section area. in mm? of the pendant, (2]
ih) Find the voluine of the pendent, in mm® f2]
i) The manufacturer claims that the pendant is made of pure silver and has

arass oF 0.48 o Justify his cluim using the acditienal o farmation

given helow 15]

Dersity of pure silver = 1005 glom®

| aunce (nzj=2835g

iy The manufadirer decides to melt the crigmal pendant to torn more
than one identical cone
The rading of the base of the cone is 3 mvm and the hela bt of the cone is
0 mm

How many compleie cones can he make” 13]

END OF PAPER

|'Vorn over
AR S B e Erud 16
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12

Answirs
[{a) Pt [ ) ol m=Dibm= 1) € 5 W 13
(x=2N2x + i) 674074
id) 5k
=
k «¥
40 Heiswing (Miay 1250 h) 25% () 225% (ii)a) 20 (h)§350 less
MNew exp 15 9 6%
Ja) f ih) n idl =80 or e =45
E r=135 fap LUK A0 mips
d{a) " [**H 6y 88"
6% §8 108
b 10y
0- f.u‘
1)
dic) IEILE]

Total mumber of tickets available for sale for
Satvrday and Sumdiay.

4 80
R=|5]

6

el "Il_l.l'-'f;i
L1816/

Totad revenue lon the weekend=32420
study)  2oe
Stakny 3¢
SlaMiii) 15
Hadwvy o
Sakiv)  35¢
) LOEY =90 tangent 1 radius)
_.-_1'|Ia"'£]. e
AW D=15 + 9
= TP
Siwe  ZOED + Z0CH= 145% ti0°
They ae notangles in oppesile segments,
Dy niv agree/Poinis do not fonm # cyelic
undrilateral
) 5 188em

ADAA R B Y ewrE 2 LG

SA2 Tanjong Katong Secondary School 408



13

blai) | (i) 9
4 64
gibitiiy 7932 em’
Haky)  372m
T(aki) 380°

7(bii)  AREm
T(hii)  59.3°

LY a=92 4
B(c) 21=1=212
8(d) 24.13

How fast bactena increase/change with time/
rate of change of number Uf bacteria

8le) =1

8(1) |6

9a} 272mn?

9th) 1360 nm?

P (=] Hs claim s WOT TRUE

o d) He can ke 5 complete cones,

[ Turnm aver
4 A ESealYemEndth
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