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Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

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

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

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part
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2
Mathematical Formulae

Compound interest

Total amount = P| 1+ -
100

Mensuration
Curve surface area of a cone = mrl

Surface area of a sphere = 41

Volume of a cone = %nrzh
4 3
Volume of a sphere = 3 r

Area of triangle ABC = %ab sin C
Arc length = r@, where @ 1s in radians

Sector Area = % %0, where 6 is in radians

Trigonometry
a b ¢
sind sinB sinC
@ =b*+c*—2bccos A
Statistics
Moan = 2%
> F
2 2
Standard deviation = Zﬁ — Z H
2aF - T
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V0.1257 - 0.258*

1'53.41

Write down the first six digits on your calculator display.

1 (a) Calculate

Answer (a)

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

Answer (b)

(1]

(1]

2 Factorise completely 12x’y* —1-3x% +4°.

Answer

(2]

3 Cider costs p cents per litre.

Given that a barrel can contain g cm® 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 4048/01/2016
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4 (a) Giventhat 25" +125=5%, find k.

Answer (a) k= [1]
(b)  Simplify
0
O R
Yoy
Answer (b)(i) [2]
. . 6
G 2+ =
Answer  (b)(ii) (2]
5
(¢)  Simplify 6\[;7—-%- 3\/_x_“_,lcf':aving your answer in radical form.
x
Answer (c) (3]
AMKSS 3E MYE 4048/01/2016 [Turn Over
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5  Simplif - :
e (1-2x) 2x-1

Answer [2]
6  Written as the product of their prime factors,
a=2*x5x7,
b=2x3x5%,
c=2*x3?x5%.

Find
(a) the value of the square root of c,

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 c exactly.

Answer (c)

(1]

AMKSS 3E MYE 4048/01/2016
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7  Thescale ofamapis 2.5 cm: 0.5 km.

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

Answer (a)

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

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

Answer (b)

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

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

Answer (c)

(1]
km  [1]
cem®  [2]

8 (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.

Answer (b) x=

or

(3]

AMKSS 3E MYE 4048/01/2016
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9 Solve the simultaneous equations

5x+6y=9,
Ty+8x=17.
Answer x =
y= (3]
AMKSS 3E MYE 4048/01/2016 [Turn Over
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10 (a) Solve the inequality x—2 <2x+7 < 3x3+ 8 .

Answer (a) [3]

(b) Hence write down the smallest integer value of x which satisfies x—2 <2x+7 < 3x3+ 8 .

Answer (b) [1]

11  Operating on their own, pipe A and pipe B can fill 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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9

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 1 2 3 4
Number of students 24 28 2x-3 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]
(c) Calculate the value of x if the mean number of siblings is 1.
Answer (¢) x= 2]
13  Solve the equation g : =Z - .
7 5
Answer x= [2]
AMKSS 3E MYE 4048/01/2016 [Turn Over
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10

14 Angle BEC = 90°and angle CDE = 90°.
CB is produced to A.
CE=5cm,BC=13cmand DE =3 cm.

A
B
13
C
4

E D
Write down
(a) sinZDEC,

Answer (a) sin LZDEC = 1]
(b) tanZBCE,

Answer (b) tan£ZBCE = [2]
(¢) cosZABE.

Answer (c) cosZABE= [l]

AMKSS 3E MYE 4048/01/2016 [Turn QOver
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11

15 (a) (i) Sketch the graph of y = x(6 - x).

(0] &
[2]
(i)  Write down the equation of the line of symmetry of y = x(6 ~x).
Answer  (a)(ii) [1]
(b) (i) Sketch the graph of y =4+ (x - 3)2.
¥
A
0 X
(2]
(i) Write down the coordinates of the minimum point of the curve.
Answer (b)(ii) ( 5 ) [1]
AMKSS 3E MYE 4048/01/2016 [Turn Over
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16  According to studies, the Earth has witnessed five 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 (a) 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 (b) cm’  [2]

(¢) The Cretaceous period ended when an asteroid impacted the Earth.
Given that the asteroid travelled 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 arrived?

Answer (a) , [2]

(b)  The train travelled a total distance of 3281 km.

Find the average speed, in kilometres per hour, of the train.

Answer (b) km/h  [2]

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

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

Answer % [3]

AMKSS 3E MYE 4048/01/2016 [Turn Over
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19 Paul has a bag of marbles. He divided the marbles into three boxes, 4, B and C.
The total number of marbles in box 4 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 B and C as compared to the marbles in box A4 is
in the ratio of 13 : 8.

Given that there are 34 marbles in box B, 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 (a) $ [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) $ (2]

AMKSS 3E MYE 4048/01/2016 [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 x-axis and the line BC is parallel to the y-axis, find

Yy
\ 4
B(-7,1)
D
— X
(0]
C 4(-3,-2)
E
2x=y-12
(a)  the coordinates of C,
Answer (a) ( s ) (1]
(b)  the equation of the line AC,
Answer (b) (1]
(¢)  the coordinates of D,
Answer (c) ( X ) [1]

21(d) is on the next page

AMKSS 3E MYE 4048/01/2016 [Turn Over
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(d)  the length of the line AB,

16

Answer (d) units [1]
(e)  the equation of the line A5,
Answer  (e) [2]
49) the coordinates of E.
Answer (f)  ( ) (1]
END OF PAPER
AMKSS 3E MYE 4048/01/2016
SA1 Ang Mo Kio Secondary School 17
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READ THESE INSTRUCTIONS FIRST

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

You may use a pencil for any diagrams or graphs.

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

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

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

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part
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Mathematical Formulae

Compound interest

Total amount = P| 1 + o
100

Mensuration
Curved surface area of a cone = m/

Surface area of a sphere = 4

Volume of a cone = mwh
4,
Volume of a sphere = 5 Vg

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

1 .. .
Sector area = B r*0, where @ is in radians

Trigonometry

a b c

sind snB snC

a*=b*+c* —2bc cos A

Statistics
2. f
2 2
Standard deviation = Z S - Zﬁr
&F WL
AMKSS 3E MYE 4048/02/2016
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3

Answer all the questions.

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

-2  x-3
Gi) = 2= =5 [3]

Xx+3 12+4x

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

LI

f u v '

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

(i)  Express v in terms of fand w. [2]

(c) Given that B2 = 3 , find the value of o [2]
3n-2m 2 n

(d) Given that 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 c 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]
(i)  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 4048/02/2016 [Turn Over
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4

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

where necessary.

. 1 3d)™

(i) =3 x—( C3) [2]
.. 5/%¢* 40f°g’

(i) 2gh | TH [2]

(b) 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]

(iii)  the greatest value of x? — y?. [1]
(c) Peter can make z waffles in 1 hour. In the same amount of time, Bruce is able

to make 2 more waffles 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 waffles that Bruce can make in

1 hour. [1]

AMKSS 3E MYE 4048/02/2016 [Turn Over
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3 Penny works in a cheesecake cafe that pays her a wage of $x 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]
(b)  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 4048/02/2016 [Turn Over
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4 (a)

(b)

(©)

(d)

6

Leonard deposits $7000 in a bank that gives a compound interest of 0.8% 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 = 5.71 SKR.

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

that he earns in Euros.

Steward bought a motorcycle that cost $7000.

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

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

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

amount of money that he lost.

(2]

(2]

AMKSS 3E MYE

4048/02/2016 [Turn Over
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7

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

A

Find

(i)  the length of CE, [2]
(ii) ZBDF, [2]
(i) ZDAF. (3]

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

V > z

50°
W ' X

Given that VZ is parallel to WX and ZVZW =39°, find

(i  ZL2¥X, (2]
(i) ZVWZ. 2]
AMKSS 3E MYE 4048/02/2016 [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 cylinder is 6 cm.

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

<+—— 6cm A

" S 6 cm

-

.....

(a) Find the height of the cylinder. [1]
(b) Calculate
(i) the volume of the cone, [2]
(i)  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 4048/02/2016 [Turn Over

SA1 Ang Mo Kio Secondary School 25



9

7 The diagram shows three towns P, Q and R on a horizontal ground. Town Q is
200 km away from R and 90 km away from P. The bearing of town R from Q is 050°
and the bearing of town Q from P is 110°.

(a) () 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) Aneagle wés hovering 3 km vertically above town Q.
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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10

8 JKL is 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).

v
A
k(-2,2)
J Z
| » X
0] 3
£(1,-4)
(a) (i) Calculate the area of AJKL . [1]
(ii)  Hence, calculate the perpendicular distance from J to KL. [3]
(b) Write down the equation of line JL. [1]

(¢)  The line LZ meets the x-axis at (3 , 0).
Given that coordinates of point Xis(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).

3
2 2 !
1 1 3
1 1 ) 1
1 1 1 1
1 1 2 1 2 3
e L Lal
Figure 1 Figure 2 Figure 3
Figure (n) Length (L) Perimeter (P)
1 1 4
- 3 10
3 6 18
4 10 y
5 z 40
(a) Write down the values of y and z. [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]
AMKSS 3E MYE 4048/02/2016 [Tu n Over
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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.

o 4/" i of 55" i

Retina HD display Retina HD display

iPhone 6 iPhone 6 Plus
(source: http://www.apple.com/sg/iphone-6s/specs/)

(a) Given that the diagonal display size of the iPhone 6 Plus in centimetres is

13.97 cm, calculate the diagonal display size of the iPhone 6 in centimetres. [2]
(b)  Ifthe 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 corners

are identical quadrants with radius 0.4 inches.

3.1 inches

6.2 inches 0.4 ~
3.1
M
Dimensions of iPhone 6 Plus Figure 1
(source: http://www.apple.com/sg/iphone-6s/specs/)
(c) (i) Find the top surface area of the iPhone 6 Plus model in Figure 1, in
square inches. (2]
(i)  Hence, calculate the surface area of the iPhone 6 Plus display as a
percentage of its top surface area. [2]

END OF PAPER
AMKSS 3E MYE 4048/02/2016
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T deid M1
4(x+3)
4x—2)—x+3=20(x+3) M1
14
X —
17 Ad
1(bi) | £=3x10" or0.03 B1
1(bii) 1 1 1
— i i
f u v
111
v [ u
1 u-f M1
T (combining
v uf into one
~ fraction)
V= uf or v= 1.1
u-— [ u A1
1(c) 8m+3n _3
3n-2m 2
2(8m+3n)=3(3n-2m) M1
m_3 A1
n 22
1{(d) (x—2y)2 =x2--4)qy+4y2
3V =1-4 M1
(3) Xy M
xy=-2
1(ei) a+30=c B1
1(eii) 2.4a+1.6¢c =228 B1
1(eii) Any Method M1
a=45,¢=175 A1.A1

SA1 Ang Mo Kio Secondary School
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2(a)(i)

X
9¢? ¢
1 1
=X M1
9¢ 3dc
1
27cd e
2@)i) | 57°¢" 40f°g’?
21gh ~ ThH
e y Th
21gh  40f°g? M1
hZ
REYYE A1
2(bi) 5 B1
2(bii)y | -21 B1
2(bii)) | 49 B1
2(c)i) | 2.25(z+2+2) <126 M1
< 27 A1
2(c)(ii) |29 B1
3(a) 2000
B1
X
3(b) 2000
x+15 =
3(c) 2000 2000
= =13 M1
x x+1.5
3000 = 13(x* +1.5x) i
26x* +39x—6000 =0 M1
S{d} . =39% 625521 "
52
X = 1446 or X = —1596 A1 ,A1
3(e) 188 hours B1

SAl1l Ang Mo Kio Secondary School
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4(a) 8
A= 7000(1 + Qﬁ) M1
100
= $7460.75 A1
4(b) 23000x 2.5 M1
Tigtal. Lot = TR0 D 20
100
=$27600
Monthly Installment = £ M1
8x12
=$287.50 A1
4(c) June © €7000x6.03 =42210SKR
July > 42210+5.71=€7392.29 M1
Profit = €392.29 A1
4(d) 1% year > 7000x0.88 = $6160
2" year > 6160x0.8 = $4928 M1
Loss = $2072 A1
@) g =120 +120° M1
=170cm Al
5(aii
i tanZBDF = ——-—50— M1
V120? +120°
/BDF =16.4° Al
5(aiii) AF = AD =130
DF = CE =120 +120 M1
2 2 _ 2 2
DAF = cog-t 1307 +130 (leo + 120I M1
2(130)(130)
=81.5° A1
5(bi) ZVX = 50° (alt angle) M1
ZZYX =39+50 = 89° Al
11 —50° M1
o) LVWX = &Ozﬂ = 65° (isos triangle)
ZZYX = 65—39 = 26°(alt angle) Al

SAl1l Ang Mo Kio Secondary School
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6(a) 12 cm B1
6(bi) | N—
V=§71'(6')(6) M1
=226cm’ A1
6(bi) 2
V= 572'(53) M1
=452 cm’ A1
6(biii) 1 )
V =n(6")(12) - -3-;:(62)(6) - 5zz(63) M1
=679 cm’ Al
6(c) _ 2 2 2
SA = 27(6)(12) +27(6%) + 71'(6)(\/6 +6 ) M1.M1M1
=839 cm’ A1
7(ai) ZPQOR =70+50 =120° M1
7(aii) 1 .
A= E(90)(200)(sm120) M1
= 7790 cm? A1
7(B) | PR =200 +90® —2(200)(90)(cos120) M2
PR =257 A1
7(c) sin ZORP _ sin120 M1
90 257
ZQRP =17.65752082
bearing =17.65752082 + 50 +180 M1
= 247.6° A1
7(d) |
7790 = 5(257)(QX) M1 (or by
using trigo
OX = 60.6225681 cm? ratio to find
QX)
B 3
60.6225681 MA
94=228°
A1

SA1 Ang Mo Kio Secondary School
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8(ai) | 6 units® B1
8ai) | kr _ 32462 M1
6=%X‘\/62+32><]1 M1
h=1.79 units Al
8(b) x=1 B1
8(c) _ 4
Gradient of LX = 4-6 =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
s B1 (both)
9(b) 2
L +n a2
2
9(c) P=2L42n M1
=n®+n+2n
=3n+n’ Al
Ad) | 3n+n* =70
2 _
3n+n"-70=0 or by guess and
(n+10)(n-7)=0
n=7 M1
check
A=P+2+. . +7 Al
=140 units’
10(a) | 5.5 > 13.97 cm
13.97
AT S —5‘5 x 4.7 MA
=11.938cm A1
100) 1 Width = /5.5 - 4.8 M
= 2" Al

SAl Ang Mo Kio Secondary School
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10(ci)

A =(6.2)(3.1) -4[0.42 —lﬁ(0.4)2] M1 (excess
4 area)
=19.1 inches square A1
10(cii) [z 22 4 @2
% of S.A.= (82T ~4.8 ‘)xlOO% M1
19.08265482
=67.5% Al
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Calculator Model:

Class Full Name Index Number

O MID YEAR EXAMINATION O
bowen 2016 1048 01

SECONDARY

| believe, therefore | am

MATHEMATICS 1 hour 30 minutes
Paper 1

Secondary 3 Express
06 May 2016

INSTRUCTIONS TO CANDIDATES

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

Answer all the questions.

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

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate,

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

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

At the end of the test, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 60.

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

For Examiner’s Use

60

Setter: Mrs Jane Cheng

This document consists of 13 printed pages, including this cover page.
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Compound Interest

Mensuration

Trigonometry

Statistics

SA1 Bowen Secondary School

2
Mathematical Formulae

Total amount=P| 1 + By
100

Curved surface area of a cone = 7/

Surface area of a sphere =4m’

Volume of a cone =§7zr2h
4
Volume of a sphere =§ﬂr

Area of a triangle ABC =%ab sin C
Arc length =78, where @ is in radians

| - .
Sector area = ErZB , where @ is in radians

a b c
smnA smB sinC

a’ =b* +c¢* —2bccos 4

Mean =&
rf
Standard deviation = \/ Z;V_if = (é_f;}

42



For
Examiner's
Use

1 Simplify

(a) 5a° +7a’b

2

a3 1
(b) (?-JC)X6

4x*

3
Answer all the questions.

ANSWEE (). cs55 50000 smnsmmmmmnnmmeemmn s senmsmas [1]

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

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

(@ (”’ff 3 (3*"5’5
4 2

2 3

12¢7 3a?b

(b) =T TX 7
5a%b > 8¢

SA1 Bowen Secondary School

)2,

ANSWET (@) eeeeiniiiiiiiiie e, [2]

Answer (b)......oooviiiiiiiiii [2]

For

Examiner's

Use
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4 For

For . ; ; cambires!
Examiner's | 3 (a) Express 859 nanograms in grams, giving your answer in standard form. E“’Z’;‘”‘” J
se
Use

ANSWET (2)..euvineiniiiiiieiaeeaenae, 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.

V%1037 (o) (54 SR ————————————— m[1]
(1) U m?[2]
4 Solve
(a) 3" N=27,
ANSWET () X =..viiiiiiiiiininiiiienniennn [2]
(b) 216" = 61“4 ;
Answer (b)) x=....ooiiiiiiiiiiii [2]

SAl Bowen Secondary School 44



For
Examiner's
Use

5

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

(@) 2p-gq,
ANSWET (8). v, [2]
5P
(b) 2
ATEWEE (B osuss soemsssnonsonmmms snswsinionsmems [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.

SA1 Bowen Secondary School
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Use
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6

For . . - .
Bemderie | 7 Solvezthe foll30w1ng equations, giving your answers correct to 2 decimal places.
Use ( a) _ —4,
x+5 x-5
Answer (a) X =............. L ——
(b) Solve(4x—3)(3x +2)=5x+1.
Answer (b) x=............. 13) U

SA1 Bowen Secondary School
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Use
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7

For | 8 (a)Express y =x” —6x+2in the form of y = (x - h)* +k. For
: Examiner's
Examiner’s Use

Use

BOEWEr {8 s 5000 niit somrmesmsemmsonaens [2]

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

v
=

SAl Bowen Secondary School 47



8

For 9 (a) Sketch the graph of y =—x* —3x + 4 indicating clearly its intercepts with the axes and
Examiner's its turmng point. [2]
Use
(b) Write down the equation of the line of symmetry of the graph.
Y A
> X
0
ANSWEr (1) oo sssnomsmsmenn o snms svson s o [1]

SA1 Bowen Secondary School

For
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Use
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For
Examiner's

Use

9
10 It is given that x and y are integers such that I < x<9and-3<y<0.
Find
(a) the largest possible value of x— y,

b STEir o ol (1) —————————————— [1]
(b) the least possible value of z ,
X
ANSWET (D) vovvvviiiiiiiiiieie e, [1]
(¢) the largest possible value of ———-.
X +y
ANSWET (8) cussensis cosusmansmnss pomssns swswnsnaes [1]
11 Given that x;ll < 3—52x < x—3ﬁ-7 , find

(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.

ANSWET (2) «oevvinviieiieieeeiee e, [4]
Number Line

ANSWer (b) c..ovovviiiiiiii e, [1]

BIERETNE ] s soe oo immesasss s [1]

SA1 Bowen Secondary School
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For
Examiner's
Use

10

12 A sequence of 5 diagrams is shown below.

*r—=u

Djagraln 1 Diagram 2 Diagram 3

Diagram 4

Diagram 5

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

Diagram number 1 A 3 4 5 6
Number of dots 2 6 12 20 30 p
Number of lines 1 7 17 31 49 q

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

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

(¢) The number of lines in diagram 7 is2n* —1.
Find the diagram number which has 287 lines.

SA1 Bowen Secondary School

Answer (a) p=

Answer (b)....cooveeiiiiiiiiiiiea

ARSWET () s ssnwmssuss wssmsinsusssgonsiiss

For
Examiner's
Use
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11

. . . . . . F
For 13 The following diagram shows a solid cone that is cut up into 2 sections, P and Q, Eram‘;;er’r
5"“5”"’"" such that section P is a cone similar to the original cone. The curved surface area of Use
se 2

cone P and the original cone is 160 cm? and 250 cm? respectively.

15em

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 kg, find the mass of frustum Q.

SA1 Bowen Secondary School 51



12
For 14 In the diagram below, AADG and AEHC overlap to form a parallelogram BDFH. Emf;‘:;er.:

Ex“f}i’:'" Given further that AG = EC and ZHCE = ZDGA , prove that AADG is congruent to Use
AEHC . State your reasons clearly.

C
A
B
H
D
F
E
G

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

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

SA1 Bowen Secondary School 52



13

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

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

ANSWET (8) evvvenrenniiericniieeiiineininnnn.

(b) IfAO =3 cm,BO = (3x—19) cm, CO = (x —3) cm and DO = (x — 5) cm, find the
values of x.

Answer (b) x=............... or

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

END OF PAPER

SAl Bowen Secondary School
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14
Answer Key

1(a)

9(a)

y=(=x+D)(x+4)
x-intercepts at x =—4and x=1
y-intercept = 4

Coordinates of maximum point
=(-1.5, 6.25)

(b)

=
o0

(b)

Equation of line of symmetry
x=-=1.5

2(a)

5[]

10(a)

12

(b)

21
9ab3c3
10

(b)

-3

3(a)

8.59x107g

(c)

(b))

5%107°=0.000005 m

11(a)

—2in<6—7-
1 9

(i)

7.86x107"" m?

(b)

4(a)

X =

e
5

(c)

(b)

12(a)

p=30+12=42
q=49+22=171

5(a)

12(b)

Diagram 1 =1x2=2
Diagram2=2x3=6
Diagram 3 =3 x 4 =12

Diagramn=n(n+1)=n’*+n

(b)

1.85x10

12(c)

n=12

$1277.47

13(a)

Ratio of the length= 5 : 4

height original cone x =1 8% 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

T(a)

421 or-4.46

14

LHCE = ZDGA (given)
AG=CE (given)

ZCHE = ZDGA (opp. £ ofa
parallelogram)

AADG = EHC (AAS or SAA or
ASA)

7(b)

1.05 or -0.554

15(a)

ACOB

SAl Bowen Secondary School
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15

8(a) | y=(x-3)"-7 b)| 3 _ x5
x=3 3x-19
¥ =17x+72=0
(x —8)(x - 9) =0
x=8o0rx=9
(b) | y-intercept =2 16(a) | x=10

x-intercepts at x=0.35, x=5.65

Coordinates of Minimum point

= (3’ '7)

() | 2x*-7x+3=0

SAl Bowen Secondary School
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Calculator Model:

Class Full Name Index Number

e Marking Scheme
R MID YEAR EXAMINATION O
bowen 2016 4048/ 01

SECONDARY

| believe, therefore | am

MATHEMATICS 1 hour 30 minutes
Paper 1

Secondary 3 Express
06 May 2016

INSTRUCTIONS TO CANDIDATES

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

Answer all the questions.

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

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate,

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

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

At the end of the test, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 60.

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

For Examiner’s Use

60

Setter: Mrs Jane Cheng

This document consists of 13 printed pages, including this cover page.
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Compound Interest

Mensuration

Trigonometry

Statistics

SA1 Bowen Secondary School

2
Mathematical Formulae

Total amount = P| 1 + o
100

Curved surface area of a cone =/

Surface area of a sphere =4’

Volume of a cone = % wth
4
Volume of a sphere = = mw

Area of a triangle ABC =%absin C
Arc length =78, where @ is in radians

1 .. .
Sector area = 5 r*@ , where 0 is in radians

a b _E
smA smB sinC

a’* =b* +c* =2bccos A4

Mean = &
L
Standard deviation = &Ziz - (Z_fo
Xf \Xf
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8

For Answer all the questions. For
Examiner's Examiner's
Use . . Use

1 Simplify

(a) 5qa° +7a’°b,

B 5a’ _S5a [AI]
7a’b b
ADSWET Ao vnson sounmmysomuns ivsssn svams ao5ses [1]
1
b) (2x*) x——.
(b) (2x7) R
8x® 1
7T — Al
BIBWEE (B)ossossovssammusuins cosnssansmns e [1]

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

(a) [3x0y3J3 . (3x_2y5J2’
4 2

_ 33x0y9 . 32x—4y10

43 22
33x0y9 22
= E % 32510 [M1]
Wyt 3t
- 16y s
ANSWET (@)..vvviire i, [2]
2 3
12¢* 3a*b
(b) L o 1
Sa*b 3 8¢?
9 31,121
_Eaz 2h 33 ¥ ol [Ml]
4 1
=I%ab363 ---------- [A1]
AIEWEE (B Fusosivan summ somns wa wasss Eiva a6 [2]
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4 For

F _
Examt;:;er’s 3 (a) Express 859 nanograms in grams, giving your answer in standard form. E*'“’L’;;:e’ ¥
Use
859%107° =8.59x107  ---eeem- [A]
Answer (a). RPUUUTRUTURUUUTUUURRRURR 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.
(i)  5x107° =0.000005m ---------- [Al]
(i) Ares=m’ =3.142x(5%x107)? cooemeeeen [M1]
= 78.55x107" '
= 7.86x10™"" oo [Al]
Answer (b) (1) ovevvevniiiieiiiiiiein, m[1]
() oo m?[2]
4 Solve
@ 3¥*"=27,
351—5 — 33 __________ [Mi]
5x-5=3
8
X == memmeeeeee Al
. [Al]
ATSWEE (8)0 = vansesnmmpmmmmsmsmsnssiias s [2]
] x=1 l
(b) 216" = perl
63D _ g2+ [M1]
3x-3=-2x-8
5x=-5
xX==1 --meeeme- [A1]
Answer (b) x=.....cooiiiiiiii [2]

SA1 Bowen Secondary School 59



For
Examiner's
Use

5
5 Giventhat p =4.52x10" and ¢ =6.12x10’, evaluate the following. Give your answers

in standard form correct to 3 significant figures.

(a) 2p—gq,
= 2x4.52x10* —6.12x10’
= 0,04510% ~0.612%10° ~wssurimes [M1]
= 8.428x10°
o T [ e— [Al]

BRSWEr (B) s ronssunnas ounonaossson comes ssmss i [2]

op
(b) 2

_ 5x4.52x10° M1
2x6.12x107

= 1.8464x10
= 1855 100 s [Al]

BN s cam s s s SumER o AT [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.

Total amount =P| 1+ L)
100

3
= 42000x (1+-12)7 [M1]
100

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

Interest = $ 43277.47019 — 42000
=$1277.47 e [Al]

Answer S [

For
Examiner's
Use

SA1 Bowen Secondary School
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6

Emf' ‘;;er,s 7 Solve the following equations, giving your answers correct to 2 decimal places.
Use 2 3
a - =4,
(@) x+5 x-5
2x—3)—=IHx+5) 4
(x+35)(x=5)
2x=10-3x-15=4(x" -25)
4x* +x=75=0 ----meeeee- [M1]
Students are expected to use the quadratic formula:
a=4% b=1 c=-75
117 —4(4)(-75
LT —4)79) 1]
2(4)
x=4.2069 (Al] x =-4.4569 Al
=4.21(2d.p) =-4.46(2d.p) [Al]
Answer (a) x=............. O e mmmnnn
(b) Solve (4x-3)(3x+2) =5x+1.
12x* +8x—9x—6=5x+1
RS S S | R — [M1]
a=]12 b=-6 c=-7
—(=6) £+/(~6)* —4(12)(-7
L (CO£J(-6)’ ~412)(=7) v
2(12)
x=1.05363 (Al x =-0.5536 "
=1.05(2d.p) =-0.55(2d.p) LAl
Answer (b) x=............. or

SAl Bowen Secondary School
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Examiner's
Use
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For
Examiner's
Use

7
8 (a) Express y = x” —6x+2in the form of y = (x—h)* +k.

y=(x-3)"=7 - [Al]

ANSWET (8)...eeeieniiaiiee i,

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

- Shape of the graph [Al]
y-intercept = 2
x-intercepts at x=0.35, x=5.65
Coordinates of Minimum point = (3, -7) = ----------- [A1]

¥

A

SA1 Bowen Secondary School

\ 4
=

2]

(2]

For
Examiner's
Use
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8

For 9 (a) Sketch the graph of y = —x* —3x +4 indicating clearly its intercepts with the axes and For.
Examiner's its turning point. [2] Exag;zers

Use

(b) Write down the equation of the line of symmetry of the graph.

(@) y=(—x+1)(x+4)
Shape of graph [AT]
x-intercepts at x =—4and x =1
y-intercept = 4
Coordinates of maximum point = (-1.5, 6.25) ---------- [Al]

v
=

Answer (b) Equation of line of symmetry x =—1.5[Al]

SA1 Bowen Secondary School 63



For
Examiner's Find
Use (a) the largest possible value of x—y,
9—(-3)=12 ----—--- [A1]

the least possible value of Y ;

(b)

(c) the largest possible value of

1
17 +0°

=1 [Al]

11 <3—2): S;vc+7
5

11 Given that x_z

number line.
(b) the least integer value of x.

(c) the greatest prime value of x.

X

, find

9

10 It is given that x and y are integers such that 1 < x <9and-3<y<0.

+y

ADNSWET (2) «nvvviniiieeeieiieeee et eenaens [1]
AW TBY oo sovns ovimn memnimmimnamansss s [1]
ANSWEL (C) wvier e [1]

(a) the range of values of x that satisfy the inequality and represent your solutions on a

SA1 Bowen Secondary School

(a) x—11<3—2x 3—2xsx+7
2 5 5 3
S5(x-11)<2(3-2x) 33-2x)<5(x+7)
Sx—-55<6—-4x 9—6x <5x+35
9x <61 [M1] -26<1lx [M1]
x<6Z —2in
9 11
4 7
Answer(a) —2—<x<b0—.iviiiiiinrinnninnn [Al]
11 9
Number Line
[A]
Answer (b) ........... 2 [1]
ANEWer [ uumvmss s susmerms sowazssldl]

For

Use

Examiner's
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For
Examiner's
Use

10

12 A sequence of 5 diagrams is shown below.

For
Examiner's
Use

*—e

Diagram 1 Diagram 2 Diagram 3

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

Diagram 4 Diagram 5

Diagram number 1 2 3 4 3 6
Number of dots 2 6 12 20 30 P
Number of lines 1 7 17 31 49 q

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

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

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

() p=30+12=42
g=49+22=171

(b) Diagram 1 =1x2=2
Diagram2=2x3=6
Diagram 3 =3 x 4 =12

Diagramn=n(n+ 1) =n? + n -=----=--- [A1]
2n* —1=287
© 2n"-288=0 [M1]
n* =144
n=12
[Al]
ANSWEL (B) P= ccvivinnnniranmmnrnrararesssrnes [1]
- R —— [1]
Answer (b)....cooooiiiiiii [1]
V2% VLT ) ———————— [2]
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11

For 13 The following diagram shows a solid cone that is cut up into 2 sections, P and Q,
E"“Ef"e"s such that section P is a cone similar to the original cone. The curved surface area of
se

cone P and the original cone is 160 cm? and 250 cm? 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 Q.

250
(a) Ratio of the length= \169 --—------- [M1]
=5:4
x _ [250
15 V160
5
= = %15 -—---—--- [Al]
75 3

x=—=18—cm
4 4

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

M, (5Y
M A4 e—— [M1]

=125:64

Mass of original cone

_ 125x12.8 _ 25kg
63
Mass of Section Q = 25-12.8=12.2kg -------—-- [Al]
ANSWET (@) ovviiieiiiiiiiieee
ATEWEL T8 o000 000 05,50 i ool it

SA1 Bowen Secondary School
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12
For 14 In the diagram below, AMDG and AEHC overlap to form a parallelogram BDFH.

Examiner's

Lo ~ Given further that AG = EC and ZHCE = ZDGA , prove that AADG is congruent to
AEHC . State your reasons clearly.

)

ZHCE = ZDGA (given) )
AG=EC (given) . [M1]
ZCHE = ZDGA (opp. £ s of a parallelogram) =~ ---------- [M1]
Hence AADG = AEHC (AAS or SAA or ASA) - [Al]

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

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

SA1 Bowen Secondary School

For

Examiner's

Use

67



13

15 ABCD is a trapezium in which 4D is parallel to BC.
The diagonals AC and BD intersect at O.

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

Answer (a) ......... ACOB iunsnuwernsvnsssss (1]

(b) IfA0 =3 cm, BO = (3x —19) cm, CO = (x —3) cm and DO = (x —5) c¢m, find the
values of x.

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

x=8o0rx=9

Answer (b) X = cocviinssinsnen 4] S

END OF PAPER

SA1 Bowen Secondary School
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Answer Key
(@) | 5a 9a) | y=(—x+1))(x+4)
7b 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
3 x=-1.5
2(a) | 3x* 10(a) | 12
16y
b 41 b)| -3
® 9 i ®)
5
3(a) | 8.59x107g (c) |1
b)(i 0 =
(b)) | 5%x107°=0.000005 m 11(a) —Zin<6%
(1) | 7.96x10™""'m? (b) |2
4a)| _8 (€53
5
®) | x=-1 12(a) [ p=30+12=42
g=49+22=171
5(a) | 8.43x10° 12(b) | Diagram 1 =1x2=2
Diagram2=2x3=6
Diagram 3 =3 x4 =12
Diagramn=n(n+1)=n’+n
(b) | 1.85x10 12(c) [n=12
6| $1277.47 13(a) | Ratio of the length= 5 : 4
height original cone x =18%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 | LHCE = ZDGA (given)
AG=CE (given)
ZCHE = ZDGA (opp. £ ofa
parallelogram)
AADG = EHC (AAS or SAA or
ASA)
(b) | 1.05 or -0.55

SAl Bowen Secondary School
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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 x=3 3x-19
Coordinates of Minimum point ¥ 17x+72=0
=37) (x-8)fx-9)=0

x=8o0rx=9
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Mathematical Formulae

Compound interest

Total amount = P(I + —-r—)
100

Mensuration
Curve surface area of a cone = nr/

Surface area of a sphere = 47/”

1
Volume of a cone = 3 wh
4
Volume of a sphere = 2 nr

1
Area of triangle ABC = B ab sin C
Arc length = r), where 0 is in radians

1
Sector Area = E #*0, where 8 is in radians

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

Mean = %fx .

-2

Standard deviation =

[§e]
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1 (a)

Find the value of

Answer all the questions.

J6.43 30" —2.78 <30 .
. , correct to 2 decimal places.

427

(b) In Singapore, the number of HDB households in 2013 was 1.175x 10°. The average

number of people living in each household was 3.47.

()

(i)

Estimate the total number of people living in HDB households in
Singapore in 2013.

Leave your 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 households in Singapore in 2015.

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

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

®

(ii)

(iii)

2 (@ (@)
(i)

(b)

(i)
(©)

2
_32
DPOE]
R2pg J

& Gt
4y

_2
(2a*b ) «¥/3ab

Solve 53 =1.

Given that 3™ (—§é)T =27* find the value of x.

1 2
It is given that W = Em(v2 —u”).

Find Wwhen m=3, u=4 and v = 10.

Express u in terms of W, m and v.

Factorise completely 18p? - 8.

SA1 Bowen Secondary School
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(2]

[2]

[2]

(2]

[1]
(2]
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3 (@
(b)

(©

(b)

5 (a)

(b)

Solve the equation

3x-7 1 x .. :
+—= i giving your answers to 3 decimal places.
X

x+2y 3

Given that = —, find the value of 3_y

(i)
(i)

x+5y 7 2%

Express x* —7x+3 in the form (x —a)® + b by completing the square.

Hence, solve the equation x*—-7x+3=0, giving your answer correct to 2

decimal places.

(3]

(3]

(2]
(3]

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 years later.

How much money did Jonathan invest in the bank initially?

At the same time, Jonathan also invested $8 000 in another bank that pays compound

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?

x—-1 _x-4
£
7

Solve the simultaneous inequalities 3(2x—1) <2(7 +5x) and T

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

(@)
(i)
(iii)

2x-3

Form an inequality in terms of x.
Solve the inequality.

Determine the greatest possible length of AB if x is an integer.

SA1 Bowen Secondary School
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[3]

[1]
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6 The curve y=(x+3)(x—>5) cuts the x-axis at 4 and B, and the y-axis at C.

by

A

y=&x+3)(x-3)

:
i
Find

(a) the coordinates of 4 and B,

(b) the coordinates of C,

(c) the equation of the line of symmetry,

(d) the coordinates of the minimum point of the curve.

7 Alice 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 1 km more than Alice’s.

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

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

(c) Given that Betty finished the journey 15 minutes earlier than Alice, form an
equation in x and show that it reduces tox* + x —40=0.

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

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

journey.

SA1 Bowen Secondary School

(2]
(1]

[1]
(1]

[1]

(1]

[3]

[4]

[3]
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(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 -2 -1 5
y =7 0 p -7
Find the value of p.

Draw the graph of y=8+2x—x".

Using a scale of 2 cm to represent 1 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.

For the range of —3 <x <5, use your graph to

)]
(i)
(iii)

solve the equation 84 2x—x? =0
find the values of x when y = 2,

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

SA1 Bowen Secondary School

[1]

(3]

(1]

(2]
(2]
(3]
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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.

# " D
B - i E
A
(i) Prove, stating the reasons clearly, that ADEF and AABF are congruent. [2]
(ii) Prove, stating the reasons clearly, that ADEF and AACD are similar. [2]
(iii) If CD =18 cm, find FE. [2]
(iv) Given that the area of ADEF is 21 cm?, find the area of the [2]
quadrilateral BCDF.

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

9 cm
-k
J £ e K 21.6cm
(i) Find the ratio of the total surface area of cylinder J that of cylinder K. [1]
(ii) The cost of painting cylinder J is $10.45, find the cost of painting cylinder K. [1]

(iii) The containers are completely filled with water. Given that cylinder K holds 2.5 litres of  [2]

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 [A1] (1]
() | () | 1.175%10° x 3.47 (1]
=4077250
=4.08x10° — - — { 41]
W11 175106 x 1018 L2]
100
=1196150(2014) — — — —[M]1]
1196150 x 1018
100
=1.22x10°(3sf) — — — - 41]
) | (@ |, 3p° (2]
2pq°
2 0
= (L y ——— a1
3p
4
=— ———{Al
o —A41]
(i) | 3x*  6x~ [2]
4y
L
4y  6x7°
2_3_3
_3xxy s T
24y
Sl
B SRS
8
(iii) P
(2a’h 3) </8ab 2]
= (8a6b'2)<—2a3b3 ————M1]
7
=16a’h
19
16a?
cTy Al
3
b
2 (@ | (1) | 5>3=1 [1]
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(ll) 3)'+3 (_%)" :274

3,\'+3 X3—2.\' - 312 __.———[Ml]
x+3-2x=12

—x=9

x=—9————Al]

(2]

() | (1) | w=126

(1]

(@) w =%m(v2 —u?).

2W =mv? —mu’
mu’ =mv® = 2W ————{MI]

)2 — |74
u=+= u____[,ﬂ]
m

(2]

() 1878
= 2(9p%-4)-[Ml]

=2(3p — 2)(3p+2)-—[Al]

(2]

31| (a) 3x—7+l x
4 x 4
X3n—T)+4
e EEE
3x* =Tx+4
4x
4(3x* —Tx+4) = 4x?
12x? —28x +16 = 4x
8x% —28x+16=0————M1]
284 /(-28)* — 4(8)(16)
e 28)
28272

16
2844272 28-V2T2
16 16
=2.781 or 0.719(3dp)————[A2]

Bl= | x

(3]

(b) x+2y 3
x+5y 17

[3]

SA1 Bowen Secondary School
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7(x+2y)=3(x+5y)
Tx+14y =3x+15y
4x =y————Ml]

=6————[Al]

© | @) | x*=7x+3

=x* —7x+(“77)2 +3~(_77)2 ————{M1]

(2]

(11) . 7., 37

=6.54 or 0.46————[A2]

(3]

4| (a %@:15735.75—13—-—%11

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

P =12845.51(2dp)————[A1]

(2]

(b) Amount

2.%
=8000(1 + —4%)° ——— M1
( 100) —M1]

=8619.07(2dp) — — — [ 4]

(2]

51 (a) 3(2x-1) <2(7+5x)

(3]

10
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6x-3<14+10x
—4x <17

Tx—7<3x-12
Tx—=3x<-12+7
4x <=5

(b)

(i)

2x—342x-3+x-2+x-2<40-——--Al]

[1]

(i1)

6x-10<40
6x <50

[1]

(iii)

Greatest possible x = 8
Greatest possible AB = 2(8)-3
=13cm ----[Al]

(1]

(1)

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

x+3=0o0or x-5=0
x=-3 or 5
. A(=3,0), B(5,0) - ———-{42]

(2]

(i)

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

=-15

- C(0,~15) —— = A1]

[1]

(ii1)

x=1

[1]

(iv)

x-coordinate of minimum point = 1
When x =1,

(1]

11
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(1+3)1-5)=y
y=4)(-4)

=-16

. (L,-16) — — — [ Al]

E.h
X

(1]

(i)

( 10 Y
x+1

(1]

(iii)

IO
x+1 4 x

40+x+1 10
Ax+l)  x

41+x 10

4x+4 x
x(41+x)=10(4x+4)

x? +41x =40x+40———{M1]

x* +x—40 = 0(shown)————{ A1]

(3]

(iv)

xP+x-40=0

_ 117 - 4(1)(-40) M)

2

_—1+4/161

X

=5.84420r — 6.8442
= 5.840r — 6.84(2dp) — — — [ 42]

[4]

)

Reject x = -6.84

Time taken by Alice

-
5.8442

= =1.71109h — — - M]1]
=1h 43min——— —[Al]

(3]

refer to graph paper

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) _

ADEF and AABF are congruent (ASA — 1m)

Im

(2]

12
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(2]

= 125:729---[M1]

Capacity of cylinder J
=(2.5+729)x125
=0.43 litres of water ----[A1]

(i1) | Angle DEF = Angle ACD ( opp. angles of //gram) fiti

Angle EDF = Angle CAD (alt. angles)

ADEF and AACD are similar (AAA — 1m).
(ii1) | Since ADEF and AACD are similar, [2]

@_=i€=2____[M1]

EF DE 1

182

EF 1

EF =9cm————{Al]
(iv) | Area of DEF _(%)2 _dy (2]

Area of ACD  AC 2

21 4

Area of ACD 4

Area of ACD =84cm® ————[M1]

Since area of ABF = area of DEF = 21cm?, area of BCDF

= (84 — 21)em’-

=63 cm?---[Al]

(b) | (1) |25:81 ----[Al] [1]

(i1) | ($10.45+25)x 81 [1]

=$33.85----[Al]
(ii1) | Ratio of volume [2]

13
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i

For Far
Examinei s Lxanurmer s

Use Answer all the questions. the
1 (a) Solve the incqualities
2t x+7 _ 4x+35

3 s = 2
IHlustrate your solution on the number line below.

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

Answer (a) 13]

&

(b) Smallestx= [1]

2 (a) Write down the smallest possible integer k such that J21600k is
a positive integer.

(b) 3 traffic lights along a street turn red at regular intervals of
35 seconds, 48 seconds and 1 minute 12 seconds respectively.
Occasionally, all three traffic lights will turn red simultaneously.
If all traffic lights turn red simulianeously at 0830 for the first
time, find the next time when they tum red simultaneously again.

Answer  (uj o 12}
(5) I
Cedar Girls' Secondary School 4048/Sect A/SI/MYEI 6 {Tarn over
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For For
Evanuner s Exomines s
e {he
3 The table below shows the number of hours of exercise by a group of
90 adults in a week.
Number of hours of exercise
. 2 3 4 5
in a week (hours)
Number of adults 22 X 20 ¥
(2) Given that the mean number of hours of exercise by each adult in
a week is 3 hours, show that 3x+ 5y =146,
Answer (&)
(2]
{b) Find the value of x and of y.
Answer (B) x=
y= [
(¢) Find the median number of hours of exercise by each adult in a
week.
- . k(1]
Cedar Girls™ Secondary Schoot 4048/Sect A/S3/MYEIG
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For Fur
Examiner’s Excnioer's
Use Ure

4 The table shows the depth of water, 4 cm, when the same amount of water
is poured into cylindrical containers with ditferent base radii, r cm.

Base radius ( r cm) | 2 4 10
Depth of water ( h cm) 6 13 0.375 0.06

(a) Explain clearly why 4 is inverscly proportional o , using the
values in the table.

(1]

(b) Write down an equation connecting & and r.
(¢) Sketch the graph using your answer in (b) in the diagram below.

(d) Find the base radius of the cylinder when the depth of water in the
cylinder is 2.4 cm.

Answer (c) h &
0 "
(2]
Answer (b) and (d)
Answer  (h) e [
(d) Baseradius= «an (2]
Cedar Girls' Secondary School 4048/Sect A/SI/MYELS {Turn over
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Far
Examner's
Use
S Diagrams I and 1l show the graphs of y =ku® andy = bx"
respectively, where £, a, & and m are constants. The point (1,1) has
also been identified on Diagram I1.
Write down a possible equation for each graph, indicating clearly
the specific values of &, a, & and m.
(a) E
4l + X
—_— O]
-1
y=ka
Diagram I
(b)
Diagram [l
Answer  (a) Diagram L (1
(8) Diagram 1k {1
Cedar Girls” Secondary School 4048/Sect A/S3/MYEI6

SAl Cedar Girls' Secondary School
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For For
Examiner’s Exaniiner's
Use Use

6 Inaquadrilateral ABCD, AB =8cm, BC =8cm, £LABC =122°,
£BAD =58°and £ZBCD = 58°.
The side AB has already been drawn in the answer space below.
(a) Construct quadrilateral ABCD in the answer space below,
showing clearly your construction arcs. (1]
(b) On the same diagram, construct using rulers and compass only,
(i) the perpendicular bisector of BC, [1]
(ii) the bisector of angle DAB. [1]
(c) The two bisectors in (b)(i) and (b)(ii) intersect at point P.
Measure the length of PB.
(d) .4BCD is a special quadrilateral.
State the name of this special quadrilateral.
Answer (a), (b)(i) and (b)(ii)
4 B
Answer (¢ PB= __ cm (1]
(d) _ I
Cedar Girls” Secondary School 4048/Sect A/SI/MYE16 [Turn over
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For For
Exanmuner's Exuminer's
Use re

7 The diagram shows the positions of different places located in a town The
road joining the Shopping Mall and Amusement park is parallel to the road
joining the Police Station and the Hospital.

The straight road joining the Shopping Mall and the Hospital, and the
straight road joining the Amusement Park and the Police Station intersect at
the Town Hall.

The Town Hall is 2 km nearer to the Police Station than to the Hospital.

The Town Hall is | km nearer to the Hospital than to the Amusement Park.

Given that the total distance of the road from the Police Station 10 the Town
Hall and the road from the Town Hall to the Shopping Mall is 13 km,
calculate the distance of the road from the Police Station to the Town Hall.

S, A, T, P, If 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.

S
‘...... = e peaen e A
o 7
.-/"’
@ - e ses i
P ®H
Answer _ 4]
End of Section A
Cedar Girls” Sceeondary School 4048/Sect A/SIYMYLE L6
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2016 Cedar Sec 3 EM MYE Secton B

Answer all the questions.
. . TS A 3 ~5, 4 . . .e . -
1 (a) Simplify 3(-2a57") +(Ia b*), leaving your answer in positive indices.

. 2 [T . ;
(b) Giventhat 2x-3 = — \/y‘x‘ +1, express y in terms of x.
y
(¢) Factorise 4% +14r—98 completely.

(d) Given that 2x =23y = 7-, find the ratio of x :y . .

2 In the diagram, C is the point (0,-8) and B is a point on the y-axis.

The sloping line through 8 and the horizontal line through C meet at the point 4.
The equation of the line 48 is Sy— 12x = 80,

}J
4
5y—12x= 80
B
O > X
/A C(0,-8)

(a) Writedown the equation of line AC.
(b) Find the coordinates of 4 and of 8.

(¢) Find the value of the constant kif the line joining the points (4, 6) and
(k+2,2k~-1)is paralle]l to 48.

(d) Calculate the length of 48.

(¢) Calculate the perpendicular distance from Cto 4B.
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3 A man wants 1o deposit $10 000 in a bank for a period of 2 years.
Bank 4 offers a simple interest of 1.5% per annum.
Bank 8 offers a compound interest of 1.4% per annum, compounded monthly.
Showing your reasoning clearly, indicate the bank that he should put his money in.

4 Atank can be filled with water from tap A and tap B at constant rates.

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

(b) Ifonlytap B is turned on, the tank can be filled in (x +S) minutes. What fiaction
of the tank can be filled by tap 8 alone in 1 minute?

(¢c) Iftaps4 and B are turned on together, the tank can be filled in 3 minutes and
15 seconds.
(i) Show that 4x* —6x—65=0.

(i) Solve the equation in (¢) (i).

(d) Hence, write down the time taken to fill the tank by turning on tap 8 only.
Give your answer in minutes and seconds, correct to the nearest second.
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S Inthe diagram, points 4, B, C, D and £ lie on a circle with centre O.
AEF and CDF are straight lines,
PBQ is a tangent 1o the circle at B.
Angle AFD= 40°, angle BOC = 60° and AC = CF

(2) Find, showing your reasoning clearly,
(i) angle £BC,

(ii) angle CBQ,
(iit) angle AED.

(b) Explain why triangle DEF is isosceles,

Cedar Girls” Secondary School 4048/Sect B/S3/MYE/2016
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6 Answer the whole of this question on a shect of graph paper.

! ; . 15
The variables x and y are connected by the equation y=8x* + ——7 .
x

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

x | 0.2 03 0.5 1 1.5 2 2.5 3 3.5

y | 683 | 437 | 25 16 21 325 | 49 p 8953

(a) Calculate the value of p.

(b) Using a scale of 4 cm 1o represent 1 unit, draw a horizontal x-axis for 0€x£3.5.
Using a scale of 1 ¢m 1o represent 5 unis, draw a vertical y-axis for 0. S 1 <100.

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

(¢) Use your graph to find the values of x when y=60.
(d) By drawing atangent, find the gradient of the curve at the point where x =2,

(e) By drawing a suitable straight line, use your graph to solve
8x' =12x* =37x+15=0 for 0sx<3.5.

(1]

(3]

12]

(2]

(2]

End of Section B
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CEDAR GIRLS' SECONDARY SCHOOL
SECONDARY 3 MATHEMATICS
2016 Mid-Year Examination

Answer Key for Mathematics 4048
Section A Section A
6
1(2) _—!ugx(} 4(b) hr* =6 orh =—
" 18 r
I(b) | Smallest integer =0 4¢c) | Graph Sketching
2a k=6 4(d) r=158cm
2(b) | 0954 or 9:54 am S@@ | y=-2" k=-la=2a>],
j= = =
3(a) | showthat 3x +5) =146 5(b) y=3T b>lm=-1
3h) | y=lLx=47 6(¢c) | PB=(3.6+0.1)cm
3(c) | 3 hours 6(d) | Rhombus
Since ir' = 6, for all values in the table,
4(a) .. . . 7 x=lorx=3
his inversely propotiond tor™.

Question 6 (a). (bXi) and (b))

e A 5 i, Y AN 5165 1 1 e
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CEDAR GIRLS' SECONDARY SCHOOL
SECONDARY 3 MATHEMATICS
2016 Mid-Year Examination

Answer Key for Mathematics 4048 Section B
1
la | 6a 4b -
A X+5
2 o
1b e (i) To be shown
V9-12x

Ic 2(2t=Tr+7) 4c(ii) [ 4.850r—-3.35

1d x:y:z=21:14:6 4c(iii) | 9 mins Sl sec

2a | -8 Sa(i) | 40°

2b A =(-10,-8) Sa(ii) | 30°

2c k==55 Sa(iii) | 80°

: c LEDF=A0° =LEFD
2 5 y : .
2d 6 units b {basc £s of isosceles triangle)
2e 9.23 units 62 p=10
. . " Draw the line y = 60,

| 3”‘ He shq%lld pgi hls“‘moncy‘ “,1 VVBB.IV]]( A 76c x=0.25 or x=2.80 (£0.05)

4a % 6d Gradicnt =28 ( £3)

6 Draw v =12x+30
¢ | x=037(20.1) or x=287(20.1)
6b,
6c,
6d,
Ge
i
P
i T !‘llalwk el Fan
2
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2016 CHIJ St Therasa Sec 3 E-Maths Mid Year
3

Answer all the questions.

1 Factorise fully
(@  (k+1)° —25k2,

(b)  p’¢’-3p’q-3pq’ + pq’.

ANSWEP () 55z sevamns o issvmapammsisnes soses

2 Simplify

et —Be+16 &2
X

&' ~De c—4

ATSWEL :ovon 555050 semmms eommesmme o
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4

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

Answer (1)...cccoovviveiiiiiinianannn. [1]
(1) e [1]
4 Express as a single fraction in its simplest form.
h M= 3n
2n+m
ANSWRE savsunmnnss sowssamssummasamass [2]

CHL ST. THERESA’S CONVENT
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5 (@)  Given that 4" +16x2° = 4% find the value of k.

(b) Given that m =4.15x10% and n=2.12x107*, evaluate -31’1, giving your answer

m
in standard form.
ANSWer(@) ssuoicsssiis wirsmevnsnmnnemsmmmmmmes [2]
(B) oo [1]
6 Simplify each the following, expressing your answers in positive index form.
496°  a”'b°
(a) 7 ¥ )
a 2
3 -3 =
® [fj
z ¥
Answer (@) ... [2]
{7 S ———————— [2]
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6

7 (a) Given that p and ¢ are integers where —1< p <4 and 0 < ¢ <3, find

(i) the least possible value of 2_q,
p
(ii)  the largest possible value of ¢* — p?.

(b) Solve the inequality 11+ 2x < x+3 < 20.

Answer (b).......c.coooiiiiiiiiiiii i, [2]

CHIJ ST. THERESA’S CONVENT
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7

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 = 1, 302 , calculate the value of n when m = 2.
n+

Answer (@) $........oooiiiiii [2]
(D) oo [2]
. X 3
9 (a) Solve the equation —— = .
x+1 x-2
Answer (@) .......ooooiiiiii [2]

CHII ST. THERESA’S CONVENT
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(b) A quadratic graph in the form of y = (x+ a)2 + b is shown below. Determine
the values of @ and b, where a and b are integers.

\ /

\ /

Answer (B) ......ccocoiiiiiiiiii [2]
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10 In ADEF shown below, C is a point on EF and ZDEF =90 . DE =10cm,
DF =18cm and CD =12 cm.

E
C O
10cm
F
18cm
D

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

Answer (@) .......coooeeiineniiiiiiiiiiiiiinn, [1]
(b) Calculate ZEFD.

Answer (B) ........cccoeiiiiiiiiiiieaa ° 2]
(c) Calculate the length of CF.

Answer (€) .c.c.oocooiiiiiiiiii cm [2]
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11

10

re n
!
B
C!
2 y P
0 3 il

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 » intersect at 4.

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

Answer (@) ........ccoveeeiiiiiiiiiiiiii
...................................... [2]
(b)  Hence determine the coordinates of point A
Answer (b) ..o [1]
(c) Find the gradient of line / and hence write down the equation of line /.
Answer (c) Gradient; oo smms simsmenn s [1]
Eapation of Hned: .oum sessmnemyenanm s [1]
(d) Given that point C has coordinates (x, y), determine the values of x and y.
AVSWEr (d) sss50: wsmemas mwsammne 5 pamEs 2]
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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 20° to the horizontal ground. The flag pole is 2m

above the ground level. A x m taut rope at the top of the flag pole at point 7'is
attached to point G at the end of the slope.

(a) Find ZTPG.

ANSWer (@) «c..oveveeeine i, ‘1]

(b) Find the length of the slope GP.

5o (o) R —————— m [2]

CHU ST. THERESA’S CONVENT
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12

(c) Find x.

ARSWer (€) «...ooooviiiiii it m [3]

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

Answer (d) ........c.cooiiiiiiii e ° 3]

End of paperl
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(b)

(c)

(b)

(c)

3 (a)

(b)

Answer all the questions.

Factorise completely ac —2bc + Sak —10bk . [2]
G B 8x
Express as a single fraction in its simplest form 0t 12 + 2 : [2]
Bx-1)" (1-3x)
Given that L - (274 , express ¢ in terms of p. [3]
p
3 -2
Simplify (2;) + 4;:2 , leaving your answer in positive index. [2]
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 year loan?
Justify your answer. You must show all your working clearly. [3]
Determine if 2°°” or 6*°*° is greater. Explain your answer. [2]

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

in 5000 cm’ of blood.

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

(i)  Find the number of red blood cells in 1 cm? 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 k x 10°%.
Find the value of £. [1]
(ii)  Find the estimated population of Singapore in the year 2014, giving
your answer as an ordinary number, correct to three significant

figures. [1]
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4 (i) Given that P(1, 5) and Q(-3, 0), find

(a) the length of the line segment PQ, giving your answer in

exact form, [2]
(b) the gradient of PQ, [1]
(c) the equation of the line which is parallel to PQ and passing
through the point (8, 6). [2]
(ii))  If x=1 is the line of symmetry of triangle PQR, state the coordinates
of point R. [1]

(iii)  If the coordinate of §'is (7, —2) and POST forms a parallelogram, state the

coordinates of the point 7. [1]

x+33

5 (i) Solve the inequality 8 % —-x <2x+13 < [3]

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

6 Abigail has a budget of $180 to buy lemon-honey tarts for her friends .

(a) Given that the price of each lemon-honey tart is $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 to
two decimal places. [4]

(e) Hence, calculate the number of honey-lemon tarts she could buy

before the increase in price. [1]
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180

115° 220 D

A 4

B
>

B 160 C

The diagram shows a park ABCD in the shape of a quadrilateral on horizontal ground.

G is a point on AB such that AG : GB =3 : 2 and GD is parallel to BC.
AG =180 m, GB =220 m, BC = 160 m and angle AGD = 115°.

(a) Calculate

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

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

ju

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?)
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Answer all the questions.

1 Factorise cach of the following expressions completely:
(a b)Y oept
) (k1) —2sk2, ) Pf(i’ﬁ g (3 Z)

(b) 1)2‘12—3p2q—311q2+pq3. F z(,]- 3)+PZ (Z,_}) M\

@) ()= (5%)" = (g pg)(g3)
= (1Al -59) (£ T k) M1 : PiCPTZ)Ci’Q )
= (1-$Q(1+ bk) A

oR

eyl - 25k
’l\k\c L) \ M [ Answer (a) ('l—u(\c)(’\-fé t> .......... [2]

- ( e+ ) (ER >‘°f ) P?« CP‘@)[ZJ’) 2]

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

2 Simplify
c? —8c+16 )
¢’ -2 c 4
5
(qu) L Chq
v — T =
-
(= € "y
M\
qu
Y =< 2]
NSWEE +eveennnnnnsesseeens
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3

3 o
'Ne of the solution of 32 Hkx—-4=0is x=4.
Find
(i) the value of £,

(i) the other solution of the cquation.

(VY 3(0)-Hetp=o
4R~ A=
— ez iy
- -1 Bj
(i) 3x-llk-y%=o
(et B = 4 )=

X=% or X = """j Answer (I)MT’” .............. [1

3 | T

& (i) KT B [1]

4 Express as a single fraction in its simplest form.
h_m= 3n
2n+m’
2(2e4m) - 430 "
20w

_ Ham-mt30
Pl sl

= Zebon dotm
ANt
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4
S (@) Given that 4" +16x2° = 4*, find the value of £.

(b)  Giventhat m=4.15x10% and n=2.12 x 10™*, evaluate 1’3, giving your answer
m

in standard form.

(a) H"?“l— \LM\MMJ @J/u\
- l\ﬁ&wb\\\w'
IA = 1% A\

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

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

49p%  g7'p°
a =+
(a) ]/ 3 5

a
M
3 3 =7
B X970 X
Iz YT Ml
. X .
S&E 37?:A\ "'E'"é‘
Answer (@) ............ A0 [2]
.
(B) v, TNL e 2]
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5

_ d
Given that p and ¢ are integers where —1< p <4 and 0< ¢ <3, fin

(a)

(i) the least possible value of —~2~(L,
P

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

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

[t2x £Xt3  ad  Xf342

Answer (B)...........;x e

113
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6

8 (a) Stephen borrowed a sum of $1000 from the bank. The bank charges an
of 24% per annum compounded half yearly. Calculate the amount 0
has to return at the end of 2 years, correct to the nearest cent.

(b) Given that m =

, calculate the value of n when m = 2.
n+

2 gt
(@) A- (Ooopf—(%?] M\

() ;:J%

interest
f money he

- 3‘3
ntl- =
> 30 5 =Ct
n 4 2 S )/:}\ Answer (@) ....... ﬂ[S:l—}Sl ............ [2]
) ... 2. T S 2] |
(@)  Solve the equation %z x32'-
2 (Y-2) < 3¢ 13
W=Fx-3=z0
¢ FgE
O
f o - %Y
Xz HBM o X= :}~8'+5
ZBﬁ :“O'?gggi
Answer (a) )(33?70(‘—0'3?(: [2]

SAl CHIJ St Therasa's Convent
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p Determine
(b) A quadratic graph in the form of y = (x+ a)2 +b is shown below

the values of @ and b.
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10 In ADEF shown below,

C lS < i <1 & Lt = ’ !, =
DF =18cm and Cp apointon EF and ZDEF =90°. DE =10cm,

=12cm.

E
C .
F 10cm
18cm
D
(a) Express sin Z/DCF as a fraction in its simplest form.
5 B
Answer (@) ............... g ....................... [1]
(b) Calculate ZEFD.
£ Va2, A ‘eon E[{'\D ¥ '—L(')"
EFz_]ig0 17
=Y N LA
EFD :@[f:} 2333
EF-{mx o
Al
Answer (b) 331 .................. °2)

(¢ Calculate the length of CF. = g
N R

~ - °’ ] o ~(:- _—
COF= [f--7°- 123 [ — o <5336~

=07
L e W Nl A
clader ~ st 23" Answer (¢) ......... % ]%('\ .............. cm [2]
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10

11
VA ”
/
B
C
2 = p
0 3 » X

Th'e diagra{n above shows three lines », p and /. The point B has coordinate (4, 4) and
C'is the point of intersection of lines 7 and . Lines p and » intersect at A.

(@)  Write down the equation of lines 7 and p.

Answer (@) .......0 0
........ Jex Bl 2]
(b)  Hence determine the coordinates of point A
o
Answer (b) ......... C 3{)') ....... \ ........ n
(¢)  Find the gradient of line / and hence write down the equation of line /.
R R S
GRA‘Q)\& > ) - [‘_ o~ l
Ja Ayt C . N
Jo 3% . L Bl
en 4poot,  Answer (c) Gradient: ..ocuiiorssssrersrverarss 1]
Sub (o) te ’ JoEX+L 6]
2.4l e= =2 Equation of line I: )“Q—X ........ RN 1Y

. I
=R
(d)  Given that point C has coordinates (x, y), determine the values of x and y.

S 223 ko the epng fine L,
=31 2233
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2 The diagram below shows a f]

of a slope which s inclined
above the ground level. A x
attached to point ¢

ag pole of 3.2m standing at a point P
at 20° to the horizont
m taut rope

on the top
al ground. The flag pole is 2m
at the top of the flag pole at point T'is

at the end of the slope.

(a) Find £TPG.

’-) . o]
Answer (a) o b\ (1]

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

(b) Find the length of the slope GP.
L2
Sin 0 = Gr
2 _cenqy M|
LGPE Guo Tt
=585~

589 )
Answer (b) bg ........ m [2]

e
----------------

118
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12
(c) Find x. OSl (ose. W\Q.»
Kz (324 (5.3476) 203 a,)(s §4F6 )cos 110

=2} ;1615
LYz oS 7r 5645 A
e :["S}M Answer (c) :{-'Sq- ................ m [3]

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

h UL,
Uswﬁ Sthe. v o % 1 elewrtion

%S . 32
Cinl(o” sEP M = 23t DO;M |
3 19(\‘ (0 _ 8
The - [Fgge | w1
A
A
Answer (@) .............. L.‘\.'. ?3 \+ ............ ° 3]
End of paperl
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~SEL 3e%P e-mAM SAL (PRPECL) |

\ () AC-2heaSak —obk = c(a-2b)+ gk(m-lb)
= (a2 (ctsk) 4. L]

) Bxtr 2
(3x2)" 13

(37{"\)1’ 31"\

*W‘WM - “\u'ﬂ\LSOP g’x-‘_‘ '-1(31-1)

*34&.; @14\\(!*'&1)—&2(‘1 21y, (3x-1)*
(32-0(1-32) = _Ex+1 ~6x+2
Aok Aay Ailnek fadtnise B e (3x-1)~
'h»lj‘:}s o&-lL-u.:{_ M(f‘\: 2%+ 3

L]

X i Stels Ak wot ey L«Jaf. & -

1 () 2 ZIW
IT

P> "P;,—i L]
HGL: Fg—i;‘i/
hq v g = p°

1(l++?) (> Cmn

R T P
_.L H‘-P-{)"’ ¥ LAl
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oty sides ’mgff vid e

Sfport- st sign 5 ond Foug

stk ooy Hroct,
* Mmj stinds cowhal wot fctovise to
isalate dl/
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W e )

3 LU X i s 8o xb_
N: 3 % ) 2»0\1 CAY] "'\:‘?' x L\,a;"”
(1) = ba” o Lo . b ox X 1\:
= 8o x
L‘i’
2L BankA
2 S\l
(omposal Tt = 13800 (14 25 ) - 1agoro ]
| o s dovet
= § 1Lk s - To%gq ¥ Mony ik
> § b o, (2d v E, o
> § bhs T x (2 (’) pwmkm,ﬂm‘w-“ﬁ‘—
Bank _ Lty ﬂﬁmﬂ» MJ\
(3%goo (2°35)65) §16215 km nl S,‘,\, wit -

S\m?le Tat = [

\ 2V h/\'l'mf;t— [ﬁ\]
itk shenld Lomens o Banke B s hewil (4 20

20 277 = (1§)‘m \5 Cmi)
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Name: 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 on the writing paper and graph paper given.

READ THESE INSTRUCTIONS FIRST

Write your name, register number and class on all the work you hand in.
Wirite in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

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

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

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

The total 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 (inciusive of cover p'age) and 1 blank page.
Crescent Girls’ Schoo! 2016 MYE 83 Math [Turn over
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Mathematical Formulae

Compound Interest

Total amount = P[l +_r_J
100

Mensuration
Curved surface area of a cone = 7r/

Surface area of a sphere = 47r*

Volume of a cone = —31- xr'h
4 s
Volume of a sphere = 3 zr

Area of tnangle ABC = %absinC
Arc length = 6, where @ is in radians

| .. .
Sector area = -2~r’9, where @ is in radians

Trigonometry
a b ¢

smdA sinB sinC

a*=b +¢* -2bccos A

Statistics

Crescent Girls’ School 2016 MYE S3 Math
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3
SECTION A

Answer all the questions.

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

{05 1 ) SR— 1 § |
(ii)  least possible base area of the bigger cube

ArSwer (i) s sencns som e smnssans [2]

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

gt O —— picograms [1]

2. Solve the inequality -%(x +7)< %(x+ 22) < x+ 6 and represent the answer on the number line

below.
Answer
T3 210 12 3 4 5 6 7 8 9 ol
Crescent Girls’ School 2016 MYE S3 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 equation3x* -36x+12=0.

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

Answer P=%. oo veiiieeranaens

Crescent Girls' School 2016 MYE S3 Math
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5

S. (a) Acartridge in a printer 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 30?

Answer (a) ............coeeiivienie e . days [2]

(b) yisinversely proportional tod®. Given that y =2 for a certain value of d, find the value
of y when this value of d is increased by 200%?

Answer(d) ......... et e [2]
6. (a) (i) Sketch the graph y = x* +2x on Figure 1. [2]
24
*(1, 1)
X
Figure 1
Crescent Girls” School 2016 MYE S3 Math [Turn Over
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(ii) Sketcly the graph y =-3"+3 on Figure 2. 2]
reg

e (1,1)

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
O Time
8. Express in set notation, the region shaded in the Venn diagram below.
E
A/ B
AMSWRE pinasnuns wnvraessenss yoesesss esses (1]
Crescent Girls’ School 2016 MYE 53 Math
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% speed in m/s
L ]

P

[o—

0 9 1.6 time (s)

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

1
It decclerates uniformly from an initial speed ¥ for the first nine seconds at 3 m/s2.

Given that 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 n tobe -27—2 ]

Answer (a) ..o [2]
§ - m (2]
(€) i /s (2]
Crescent Girls” School 2016 MYE $3 Math |TurnOver
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10. James plans to buy either pens or bags as gifts for his friends. He has exact amount of money
to buy either |5 wallets or 60 pens. If he buys an equal number of pens and wallets, how many
of each can he buy with the money?

Answer (8) .......ooiiiiiiiii e e [2]

3 5
11. (a) A metal cylinder has a radius 8x* cm and height sz 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: (8). ;i smmasens sersssisi sevimsg cm® [2]

Crescent Girls” Schoo! 2016 MYE S3 Math
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122 X(-25)

¥(=2,3)

\

S -3 x

’ \ 2(6,-2)

The points X, ¥ and Z are (-2, 5), (~2,3) and (6,- 2) respectively. Find the
(a) gradient of the line XZ,

(b) XYZA is a rapezium such that XY // AZ and the area of trapezium is 3 times the area of AXYZ
find the coordinates of 4.

Answer(a) . .....oooooiiiiiiiiiii n
) o oovness pmmnimss smamsasnnes: WIS (2]
END OF SECTION A
Crescent Girls’ School 2016 MYE S3 Math [Turn Over
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Section A — Anskey

10

i ai)| 16.2cm
aii) | 24964 cm®
b) | 3.015 x 10°
2 -28<x<8
a =
L
-2.8
31 D (x-6)-31
b) | x=11.7(3sf) or 0.343(3sf)
4 $2327
5 a) | 21 days
b) 2
6 a) 4
1"
1/‘ (1, 1)
A_1] &
(—1.—1)'
L} S S
\ "
o(l,1)
‘l l‘\ *x
7 Halpt of wetes bonet
z/ :
8 | BnA'or (AnB)'NB
9 a) | 10 m/s
b)| 10%m
c) | 8.5m/s
10 12
11 a) I
144rx} cm?
b) !
6x° cm
12 a) 7
8
b)] (6,2

Crescent Girls’ School
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2016 CGS SEC 3 EM MYE
SECTION B
Answer all the questions.

1 (a)
(b)
2 (a)
(b)

Factorise 4x? -=20xy + 25y =12x+30y.

Given that x =3, find the values of y when 4x* - 20xy +25y* =12x+30y =0.

3P\ -
Simplify {?Ib] - %ﬂb-, leaving your answer in positive indices.
JC 10C

Solve 25%1 =125~

3 A boat travelled from Sunshine Town to Moonlight City and back to Sunshine Town.
[t 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 difference 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.

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

(¢)  Form an equation in x and show that it simplifies to x* + 240x - 625 =0.

(d)  Solve the equation x’ +240x - 625=0.

(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.

(f)  State the assumption that you made to solve this problem.

SA1l Crescent Girls' School

(3]

(2]

(31

(1]

(1]
(3]
[2]

(2]
(1]
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4 Dy —
23. Find the value of 4—", y#0, given that Y g_
¥ x+T7y 3

Ans: 23 [CGS/2013/EQY/P1]
24. Given that y=1+\/(3—,7c2 )y , express x in terms of y.

rel )2
Ans: x=1 3-(i}--)— [CGS/2013/EO0Y/P1]

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

3y-2x=3.
})
N
A
(0]
G0, =2)
Find,

(a) the coordinates of B,
(b) the equation of 4B,

(¢) theareaof triangle 4BC,

(d) the perpendicular distance from C to AB.

SA1 Crescent Girls' School
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(2]
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5 Jim has $15000 to invest in either Bank 4 or Bank B. Here is some information about the
investment plans offered by both banks.

Bank A
- 2.5% per annum compound interest, compounded yearly
- Interest will only be paid with a minimum of 5 years of investment

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

(a)  Jim wishes to invest the money for a period of 5 years.
(i) Which bank should Jim invest in? Explain your answer, [3]
(i) 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 to 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 years.

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]

SA1l Crescent Girls' School
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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
[sland.
The table below shows the population of cats, y, on Paradise Island, f years after 2008.

0 1 2 3 4 5 6 7 8

32 60 68 62 48 32 20 18 32

(a)

(b)

()

(d)

Using a scale of 2cm to represent 1 year, draw a horizontal r-axis for 07 < 8.
Using a scale of 2cm to represent 10 cats, draw a vertical y-axis for 0< y < 70.
On your axes, plot the points given in the table and join them with a smooth
curve.

(i) By drawing a tangent, 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 cals per year,

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

(i) On the same axes, draw the graph of the equation in (c)(i) for 0 s < 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 = 131> + 407 +32.

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

SA1l Crescent Girls' School
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7  (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 to
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 located at the edge of the canal and he
erects a pole at a point 4 directly opposite the tree. He walks along the canal and
erects poles at points B and C, 10 m and 12 m away from point A4 respectively. At
point C, George walks away from the canal in a direction perpendicular to 8C
until he sees that the pole at point B coincides the tree 7" George then erects a pole
at this point D.

T
: b . Alexandra
e Canal
4 10 m B™._ 2m iC
‘D
(i)  Prove that triangles T4 B and DCB 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.
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(b) The cross scctional area of the Alexandra canal can be modelled by a trapezium.
On a rainy day, % of the canal is filled with water and the width of the water

surface is x m.

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

(i) It is given that the cross sectional area of the canal is 525 m? and the

length of the canal is 1.2 km. Find the volume of water, in m’, in the canai  [3]
on a rainy day.

END OF SECTION B

SA1 Crescent Girls' School
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Section B — Anskey

1 a)

(2x=5y)(2x =5y - 6)

b)

y=l% or  y=0249.64 cm®

2 a)

81

b)

3 a)

b)

( 80 )h
25-x

d)

258 (3sf) or 243 (3sf)

e)

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.

4 a)

(3, 0)

b)

5
y=——x+=

6 2

c)

6.75 units®

d)

3.46 (3sf)

b ai)

Jim should invest in Bank A as he will have more money
after S years.

aii)

$237.00

Tim should choose Option 2 as he will carn $1071.12
after 5 years as compared to Option .

See attached

71 aii)

23 m

a i)

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
- ,‘P '%
}omEE PR
kA
. MARIS STELLA HIGH SCHOOL
ML SEMESTRAL ASSESSMENT ONE
SECONDARY THREE
MATHEMATICS 06 May 2016
2 hours 30 minutes
Additional Materials:
Writing paper (3 sheets)
Graph paper (1 sheet)

INSTRUCTIONS TO CANDIDATES

Write 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 questions.

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

Omission of essential working will result in loss of marks.

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

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

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

Presentation

Unit . 1 00

Rounding off

This document consists of 14 printed pages.
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Mathematical Formulae

Compound Interest

n

Total amount = p| 1+ e
100

Mensuration
Curved surface area of a cone = !l

Surface area of a sphere = 4-*

Volume of a cone = %:zrzh
4
Volume of a sphere = Eﬂr

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

1 . :
Sector area = §r20,where Ais in radians

Trigonometry
a b _
sind simB smnc
a® =b*+c*-2bccosA
Statistics

Mean =

2

£

fx
21 2/

Standard deviation =
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SECTION A (56 MARKS)
Answer ALL the questions in the spaces provided.

1: Giventhat -1<a<3 and ~-S<b=-1, where aand b are integers, find

(a) the greatest value of ub,

el ) A ——— (1]

a a
(b)  the smallest possible value of given that el 1s a perfect cube.

h* %

o G R ——— [1]

() o(arr”)

2. Simplify s
(3ar) (27¢°)

leaving your answer in positive index notation.

HREWEE s @5 stbmnniom wamrommns n [3]

AT
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3. (a) Factorise 169+ 52g + 4qr —r? completely.
Hrswer(a) s v nominsion e [2]
2
(b) Make x the subject of the equation 2x? =2 5 X 4.
¥
Answer (B) X =;.uuuesaramvss pisss ssvo [3]
4. The curve y=2(x+2)(x +k) cuts the y-axis at (0,-8).
(a) Find the value of k.
Answer (@) k= ....coviiiiiiiiiin, [2)

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

curve cuts the x-axis.

Answer (b) ....

of the points where the

SA1 Maris Stella High School
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3. The figure 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
B
57° 83
91
1 D
(a) Find angle BDC.
Answer (a) ..o ° [3}
(b) Find the bearing of D from C.
© Answer BIIY 6 cnsmmmiimmms mmmmeromans e ° 2]

wn
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x-35

6. (a)  Solve the inequality

<5-3x<2(4-x). Represent your answer on the

number line below.

> x
Answer (@) ....coocovviiiiiniiiiinninn. (4]
(b) Write down the largest prime number which satisfies
2733 5 3x=2(d-1).
Answer (BYX=....cccoieiiiiiniana., [1]
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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?

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

(b) If the hard disk is to storc 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 (B) ...l bytes [3]
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2x+1

TR as a single fraction.
X+ —10x

8. (a)  Express

Answer (a) ....cocoeeeiiieiinininn, [3]
(b)  Hence, solve - 2x+]2 =].
12x+9 9-16x
Answer (b)x= ........ OF ...cecees [3]
3
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il

9. (a) Solve 2 fL
5 625

ARSWEr () % = sussvas isssssasmn rmas [3]

1
(b) Find the value of m for which \’a2 \/(; =q".

Answer (b) m=... .. ... s (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=1[cmand AB=20cm.

N
5
12 &
11
A
20 B

Calculate
(a) the length of AC,

Answer (@) wvvsvssnswiessssrns 5 cm [1]
(b)  cosZACB,

Argwer (B siceoves e s smpnis (2]
(c) angle BAC.

Answer (C) coovvrieiiiiiiiiiiienans ° (3]

10
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11. (a)  Express —x’ +6x -3 inthe form —(x+5h)* +c.

Answer (Q) .......ooooooil. [3]

(b)  Hence, solve the cquation x> +3=6x .

Answer (B)x=........ 3) SR (3]
(c) Sketch the graph y = —x* + 6.x-3 on the axes provided, labeling your turning

point, x-intercepts and y-intercept clearly. (3]

VA

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 AB such that AY = YB andangle HBX =33.9°.

A G
//’ D o
\
oW I F-" 4 cm
\ ~
— . &
P o U -
\ -\‘-._H_ Nig
_,f‘/ 11 \ Tea s locl‘n
*4 ar X il B

Calculate

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

(o) HX,

(d) angle DHX .

(3]
(2]
2]
[2)

xcm

13

20 cm

The diagram shows a square of length 20 cm. O 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 O4 and of A8 in terms of x. [2]
(b) Use Pythagoras’ Theorem to form an equation in x and show that it can be
simplified to x*+20x-100=0. [3]

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

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

In the diagram, 4, B, C and D are four points on level ground. It 1s given that AC = 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]

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

(c) the length of 4B, (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. Calculate
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]

—
L2
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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 0 0.5 1 2
v a 4 -3 | -5|-61|-5
L

(a) Calculate the value of a. [1]
(b) Taking 2 cm to represent 1 unit on the x-axis and 2 cm to represent 5 units on

the y-axis, draw the graph of y=2x* ~5x-3 fortherange -2sx<4. [3]
(c) From your graph, find

(i) 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*-7x=0. [3]

END OF PAPER
14
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Mathematical Formulae

Compound Interest

n

Total amount = p 1+L
100

Mensuration
Curved surface area of a cone = 7/

Surface area of a sphere = 472

1
Volume of a cone= §m2h

Volume of a sphere = — -

W |

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

1 L. .
Sector area = —rzé?, where #is in radians

Trigonometry
a b ¢

sind sinB sinc

a’*=b*+c*-2bccos A

Statistics

Mean =§$

Standard deviation = 2.&2__ z_é
AR

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

1. Given that -1=a <3 and -5=< b =-1, where a and b are integers, find

(a)  the greatest value of ab,

[Solution]
the greatest possible value of ab =(-1)(-5)

=5

Answer (a) ........: D e, [1]

a a
(b)  the smallest possible value of B given that B is a perfect cube.

[Solution]
the smallest possible value of % = ;12—
bm (1)
=-1
Answer (b) .............. < S [1]
2 Simplify , leaving your answer in positive index notation.
[Solution]
-1.232 . -4
(P"q") +(2pr7)
(3ar) (27)
_ p—SqIO
(27q3r3)(2pr”‘)
_ar
T 4.6
54p qTr
6
ARSWer e 54p ................. [3]
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(a) Factorise 169 +52q +4qr —r* completely.
[Solution]

169 +52q+4qr-r*

=169-r*+52q+4qr

=(13-r)13+r)+4q(13+7r)

=(13+r)13-r+4q)

Answer

2
(b) Make x the subject of the equation 2x”* = X=X .

2y

7

[Solution]

2x? =y—_x2+]
2y
4x’y=y-x*+2y
4x*y+x* =y+2y
x*(4y+1)=3y

¥% = 3y
4y+1
X=

3y
N4y+l1

Answer

(13+r)(13-r+4q)

Il
—
W
—_—

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

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

[Solution]
At (0, -8),

~8=2(0+2)(0+k)
4k =-8
i)

Answer (a) k =T [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 y =0,
0=2(x+2)(x=-2)
x=-2 or 2
(-2,0) and (2,0)
nswer (g 2D ad20) o,
4
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B The figure below represents a plot of land ABCD. B is due north of 4, D is due east of A.
BC=125m, CD =83 mand BD =91 m. Angle ABD = 57°.
125

57° 83
91

A D

(a) Find angle BDC .
[Solution]
By cosine rule,
125% =917 +83* = 2(91)(83) cos LBDC

125 =91% ~R3F*

cos£ZBDC =
=2(91)(83)

£BDC =cos™ (—i)
166

=91.726°
=91.7° (to 1d.p.)

Answer (a) ........... e ° [3]

(b) Find the bearing of D from C.

[Solution]

Bearing from D from C
=(91.726°-57°)+180°
~214.726°

=2147° (to 1 d.p.)

ABEWROF () .oenompin isain iniwa s °[2]

wn
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x-35

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

number line below.
[Solution]

x-35

<5-3x=2(4-x)
x-35

<5-3x and 5-3x=2(4-x)

x-35<15-9x 5-3x=<8-2x

10x <50 -x=3
x<5 x=-3
si=3sx<5
-3=sx<5
@ 0
l L
| ! > x
-3 5
-3=x<5
Answer (@) ........................ [4]
(b) Write down the largest prime number which satisfies
B0 5 DU
3
Answer (b) x=....0............ [1]
6
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T 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"

~25x10°
=0.8x10’

=8x10°

=8 million

Answer (a) ............ 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.

[Solution]

capacity left

=2x10" - (25x273x10°%)
=2x10" -6825x10°
=2x10" -6.825x10’
=2000x10" -6.825x10°
=1993.175x10’ bytes
=1.993175x10" bytes
=1.99x10" bytes (to 3 s.f)

Answer (b) .....00 00 bytes [3]
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2x+1

8. a Express -
(@) P 12x+9 9-16x*

as a single fraction.

[Solution]

D 2x+1
12x+9 9-16x°
B 5 2x+1
T 3(4x+3) (G+4x)(3-4x)
_53-4x)-(2x+1)(3)
T 3B+4x)(3-4x)
- 15-20x-6x-3
3(3+4x)(3-4x)
N -26x+12
 3(3+4x)(3-4x)

-26x+12

Answer (a). 3(3+ 4 X) (3 - 4x) v [D)

(b) Hence, solve 3 ol =1

12x+9 9-16x%

[Solution]

5 2x+1 B
12x+9 —9—-16x2 -

-26x+12 _
33+4x)(3-4x)
26x+12=3(9-16x%)
48x* -26x-15=0

L ~(=26)2/(=26)’ - 4(48)(~15)
' 2(48)

26 ++/3556
96
x=0.892 or x=-0350 (to3s.f)

0.892 -0.350
Answer (b) x= ......... or ......... [3]
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> [

625

9. (a) Solve

[Solution]

25" 11 g
5 625
5% 1
5 25
52;‘—1 - 5—2
By comparing indices,

2x-1==-2

Answer (@) x=................... (3]

1
(b)  Find the value of m for which \a® \/a—3 =q",

[Solution]

By comparing indices,

m= l—L
12

Answer (b)) m=.........00........... [3]
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10. In the diagram, 4ABN is a right-angled triangle, and BCN is a straight line.
AN =12 cm, CN=5cm,BC=11 cm and AB =20 cm.

N
5
12 c
11
A
Calculate
(a) the length of AC,
[Solution]

By Pythagoras’ Theorem,
AC=4f127 +.57
=13 cm
Answer (a) ....... 13
(b) cosZACB,
[Solution]

cosZACN = i
13

coSZACB =—-cos LACN
5

13

Answer b)) v sin.
(c) angle BAC.

[Solution]

sin/ZBAC _ sinZACB
11 20

12

11x—

sin ZBAC =—13
20

B
65

/BAC =sin™ 43
65

~30.51024°
=30.5° (to 1 d.p.)

Answer (c) ...... 305
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11. (a) Express —x” +6x—3 in the form a(x+b)* +c.

[Solution]

=—(x-3)*+6
Answer (a) ......00...00 0 0. (3]
(b)  Hence, solve the equation x* +3=6x.

[Solution]

x2+3=6x

-x*+6x-3=0

-(x=3)’+6=0

(x-37=6

x=3=%/6

x=32/6

~0.55051 or 5.4495

=0.551 or 545
0.551 5.45

Answer (b)x=...... OF : vz omiies [3]
(c) Sketch the graph y=—-x* +6x -3 on the axis provided, labeling your turning

point and x-intercepts and y-intercept clearly. [3]
VA

(3,6)

y=-x>+6x-3

}
0//.:551 3 5.4\5 X
When x =0, -3 7

y=-3
max. point (3, 6)

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 AB such that 4.X'= XB andangle HBX =33.9°.

H &
N
NN
\\ .
E/ ‘\ . F/
‘\ "-\
\ ‘x\ ('_:’
=~ -
D e S
\ \"-,_\ \.,‘.b /
11 \\ 11 h""\‘- 10 Cm
T T
A X 5
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 =+/4% +18.868°
=J16+356

=+/372
~19.287
=193 cm (to 3 s.f)

SA1l Maris Stella High School
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(b) tan ZHBD = L

356

4
V356
~11.969°
=120°(to 1 d.p.)

L HBD =tan™

(c) By cosine rule,
HX? = BH? + XB® —2(BH)(XB)cos ZHBX
HX? = (\/372)z +8% —(/372)(8)c0s33.9°

HX =13.411
=134 cm (to 3 s.f)

(d) cos£DHX = 4
13.411

£DHX =cos™

13.411
= 72.647°

=72.6°(to 1d.p.)

13
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13.

20 cm

The diagram shows a square of length 20 cm. O 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 OA 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 to x*+20x-100=0. [3]
(c) Solve the equation x*+20x-100=0 , giving your answers correct to
2 decimal places. [3]
(d) Calculate the area of the shaded region. [2]
|Solution]
20
a)OA=—-—x
(a) 5
=(10-x) cm
AB=2x cm

(b) By Pythagoras' Theorem,
(10-x)* +(10-x)* = (2x)’
2(100 - 20x + x*) = 4x*
2x* +40x-200=0

x* +20x-100 =0 (shown)

_ =20J(20)’ - 4(1)(=100)
2

(c) x
-20 ++/800

2
=-24.142 or 4.1421

=-2414 or 4.14 (to2dp.)

14
SA1l Maris Stella High School

173



(d) x =-24.1rejected as x >0
Area of shaded region =207?-4m(4.1421)
=184 cm’ (to 3 s.f.)

15
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14.

C

In the diagram, 4, B, C and D are four points on level ground. It is given that AC = 4.3 km,
AD=3.2 km, 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]
(b) the bearing of B from C, (2]
(c) the length of 4B, [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. Calculate
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]

[Solution]
(a) By cosine rule,
32%=6.2+4.3"-2(6.2)(4.3)cos LACD
32%-62*-43
-2(6.2)(4.3)
LACD =cos™ (-@)
5332
~28.877°

=28.9° (to 1 d.p.)

cosZACD =

16
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(b) Bearing from B to C
=245°-180°
=065°

(c) LABC =270°-245°
=25°

By sine rule,
sin25° sin78°
43  AB
4.3sin78°
sin25°
~9.9523
=9.95 km (to 3 s.f.)

AB =

(d) Area of AADC = %(4.3)(6.2)sin LACD

_ %(4.3)(6.2)sin 28.877°

~6.4375
=6.44 km? (to 3 s.f)

(e) sin LZACD = ﬁ
43

AX =(5in28.877°)(4.3)
~2.0766
=208 km (to 3 s.f)

0.98
2.0766
0.98
2.0766)

(f) tan LTXA =

LTXA = tan"(

~25.264°
=253°(to 1 d.p.)

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 0 0.5 1 )

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

the y-axis, draw the graph of y=2x>-5x-3 for the range -2 <x<4. [3]
(c) From your graph, find

(i) 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 value(s) of x for which 2x* -5x-3=0, [1]

(i)  the solutions for the equation 2x* - 7x=0. [3]

END OF PAPER
18
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2816 TKSS Sec 3EM MYE 3

. far
gw:,:‘-r',- i () Calculate 22.7x 20!6

. Lxaminer’s
Use 1956 + 360

Ul
Write down the first five digits on your calculator.

ANSWEE. .o ioeeieiiieiieinianesr s

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

Answer.,.,.......

2 The Land Transport Authority announced in a recent news that there were 14 major

breakdowns on the MRT network in 2015 which was an increase of 40 percent from
the previous year.

How many major breakdowns were there in 2014?

ABSWEF: oo mup movimasisiasissgs |2
3 These are the first four terms in a sequence.
60 57 54 51
(a) Write down the next two terms.
Answer............. | 11

(b) Write down an expression, in terms of n, for the #® term in the sequence.

APSWET 15 v vemmarammsssssansnsis 1)

|Turn overj

4048/1/Sec3MidYear16
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4

For 4 John thought of five positive numbers.  For
Exanniner s N . . Examiner s
Use The medianis 11 and the mode is 15. Uise

The biggest number is five times of the smallest number.
The mean of the {ive numbers is 10.4.
Find the five numbers.

ANSWEr .ol ey ey ey e | 2]

5 if y isinversely proportional to Jx and y=0.8 whenx = 16,
find the value of y when x= 100.

Answer | o A

4048/1/Sec3MidYear16
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Fur 6 Calculate the value of a . for
Examiner’s i Exammer's
ixe e

’ —~
w
3a° + 8°
166°
6a° — 4°
=
Answer s R — o 174 |

7 The sketch 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.

ya 3
{4,7)
0.2)
[6) % i

1 S R ————

{Turn over|
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6

‘,;.xui ;‘!’;w.“ 8 The numbers 60 and 2016, written as the product of their prime factors, are s
ihe 60=2"x3x5and2016=2°x3*x 7. | tse
(a) Find the highest common factor and lowest common multiple of
60 and 2016.
Answer HEF =00 s Va7, L SAO—— < |

(b) Given that 60« is a perfect cube, write down the smallest possible integer
value of k.

ABSHEE B s sisiniimirimnenri sissnirinansonsi |13

(¢) Find the smallest positive integer value of » for which 60n is a multiple of

2016.
Answer: 0= sgutidepsiaiimiopivns |1
9 &= {first 17 natural numbers}

A=11,49 16}
B=1{512%89,10,11,13, 14,15,16,17}
(a) Pescribe the set 4 in words.

ABBHEE .\ voin vos svgmonsmmmnns oxn e oniwsnsmmmnsseavsomsentontvsminibsrsirassssississ | 1]
(b) List the elements in 8!

P10 A m——— ) ] §

(c) Express (9, 16} in terms of 4 and 8 in set notation.

Answer.........oooeei o [

P PR e Y e T
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i For
For | 3 i B . . . T
Exommer's | 10 There are 22 boys and x girls in a group. The probability of selecting a girl from the "“’,’f,",_’_ o
(e

TOup 1S 773~
T

(i)  Find the value of x.

Answer  X= .ciiimiininn [

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

group will be (5;

1727 A ——— 4

11 The diagram shows a circle with centre O and radius 41 cm.
BC=1Bcm and Z BMO=90°. AOMMD is a siraight line.

B

L V1

c

/\r
‘4bll D

(a) Find AM,

ANSWEL s vsassammnsniom 2]

(b) Write down the exact value of cos AOB .
P LT S———
[Turn over]|

4048/ 1/Sec3MidYear1s
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8

H_aﬁ‘,’: o |12 The diagram shows a container which is made up of a frustum and a cylinder of
T the the same height. It is initially full of water.

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

The container is completely empty in 16 minutes.

(a) Find the time taken for the depth of the water to be 4 cm.

AnRSwer............o......

waler, kb cm, in the container varies over the 16 minutes.

Answer
Depth (cm)
&
71 3 SR '
| z ;
b 4 8 12 16 ~ Time (minutes)

Water is leaking through a hole at the bottom of the container at a constant rate,

minutes [1]

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

(2]

4048/1/Sec3MidYear16
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Four

i ,
i Lxarmner’s

I'he

185



9

(2) Express x* —10x —13 in the form (x -a)’ +6b.

Answer ... ...

(b) Hence solve the equation x* ~10x~13=0.

Answer X= _ .....OT .............

(2]

For i3
Fxaminer ©
e
14

A regular octagon ABCDEFGH fits exactly inside a circle of centre O and radius

6 cm.

Find the area of the circle not covered by the octagon.

Answer . ...

v, CM [4]

4048/1/Sec3MidYear1b
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ior o A : 2 2 2.2 " ror
ey 15 (a) Factonse a* ~2ab + b* - 4b’c® completely. e
e e

AUSWEY o s 2]

(b) Giventhat 7 =2x \Fi , make L the subject of the formula.
g

AnSWer wissvemmawressreseves [ 2]

16 (a) Sketch the graph of y = 2(x -3)(x +1).

Answer (a) yi

{2}
(b) Write down the equation of the line of symmetry of y=2(x-3)x +1).
ANSWEE. ..o rvomirisssssassivazsssin [1]
(¢) Write down the coordinates of the tuming point.
Answer( ... ... ) 1]

(d) Write down another quadratic equation, other than y = 2(x - 3)(x +1) that has the
same roofs,

Answer.. ..o | 1]

4048/1/Sec3MidYear16
SA1l Maris Stella High School 187



11

For 17 Solve the following equations. For
e (a) 16" = 47 =25 Bramners

Answer  X= ..o 2]

(b) %25 =125

Answer P = . (2]

|Turn over|
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certr | 18 The diagram shows a straight line 4y + 5x = 20 passing through the points .
Use Tl
Aand B. y
\

4
o

0 ,4\

(a) Findthe coordinates of A and of 4.

Answer A G e 1[1]

(b) Findthe area of AOAB and hence find the shortest distance from O 1o the line
AB

Answer Area = ..o units? 1]

Shortest distance = ...............units [2]

[Turn over
4048/1/Sec3MidYear1s
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For 19

Examiner’s
Lse

13

The scale drawing shows a jetty, J, and a man, M.
The scaleis | emto 10 km.

Sea
Land P
(a) Measure the bearing of M from J.
Answer.........cocveeniennn 0 [1]
(b) A boat is 85 km from J on a bearing of 110°,
Mark and label on the diagram the position, B, of the boat. (1]
State the bearing of .J from B.
Answer..........coeveeeeeen .’ (1]

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

Answer.......... hoee mins (2]

End of paper

4048/1/SecIMidYear16
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Answers

1 (a) | 23.304

i (b) | 23.30
2 10
3 (@) | 48,45
(b) | 63 —3rn0r60-3(n-1)
4 5.8, 11,15, 15
5 0.32
6 18
7 k=2, p=162
8 |[(a) |HCF=12
L.CM = 10080
(b) | =450
(c) | n=168

9 | (a) | Squares numbers /Perfect squares

(b) [1.2,3,4,6,12

(¢) | AnA
10 {(i) |6
(i) | 8
11 | (a) | 8lcm
(b) 40
4]
12 | (@) | 12
(b) Depth

»

>

12 16 Time

(minutes)
13 1(a) | (x-5)y-38
(b) 1x=112 or 1.16
14 1.3 cm?
15 | {(a) | (@a—b+2bc)a—b~-2bc)
(b) 2
t=8L
4
4048/1/Sec3MidYear16
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16 | (a) 4
-—\lYI 3 X
_6 \
16 [(b) |x=1 -
(c) [(1,-8)
(@) | y=@+D)(x=3) y=~(x+1)(x=3) y=5(x+ Hx-3)
17 [ (a) |1
(b) 2
3
18 [(a) |[A(4,0) B(),S)
(b) | 10 units?
Shortest distance = 3.12 units
19 | (a) | 050° (@ 1°)
(b) | 290°
(c) |2 h26mins

4048/1/Sec3MidYeert6
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2016 TKSS Sec 3 EM MYE Paper 2

I A map is drawn to a scale of 1: 20 000.

(a) (i)
Find n.

This scale can be expressed as | cm represents n km.

(i) The distance between two towns on the map is 20 ¢cm.
Find the actual distance, in kilometres, between the two towns. [1]

(iii) A garden has a map area of 0.25 cm?.
Find the actual area, in square kilometres, of the garden.

(k) Lee is making a pond in the garden.

He has a maximum of $100 to spend on a water purnp for the pond.
The pump must have a flow rate of at least 250 litres per minute.

His local garden centre has four water pumps for sale.

Pump Cost

Flow rate

A 392.50

4.2 litres per second

B $104.99

4.4 litres per second

e $80.75

13 000 litres per hour

D $8999

15 120 litres per hour

Explain which pump he should buy.

(1

2]

2 The table below shows information about the population and area of four different

countries in 2016.

Singapore

Malaysia

UK

Australia

Population 5.6x10°

2.9x107

64x10’

2.8x107

Area (km?) 700

3.4x10°

2.4x10°

7.7x10°

(a) Find the ratio of the population of Singapore to the population of Australia.
Give your answer in the formof 1 : i,

(b) How many more people live in UK than in Singapore?
Give your answer In standard form.

(11

(2]

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

4048/2/SeciMicYeari
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3 (a) A company eams a weekly profit of £ dollars by sclling x items.
The graph below shows how £ varies with x.

P &
2000
1200 }—n
800
400
50 IéO 150 260 250 300 350 :x
(i) Find the weekly profit per item for 100 items. L1}
(if)  Estimate the weekly profit for 350 items. [t
(b) Findihe area of triangle ABC below. 12]
yin

v

404612/SecIVicYear16
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4 Part of a number grid is shown below.
A square can be placed anywhere on the grid outlining four numbers,

The numbers in opposite comers of the square are multiplied together and the
difference between the products is found.

9x14-8x15=126-120

=6

The grid is continued downwards.

(a) [fmrepresents the number in the top left caorner of the square, write down an
expression in terms of n, for the number in the bottom right comner of the
square. , i1

(b) Show that the difference between the products of the numbers in the

opposite corners of the square is always 0. 2]
(e)  Show that the sum of the four numbers in the square cannot be 260. [3]
4048/2/S ecIMdY ear16
[Tum over
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5 The diagram shows a cone with radius 4 cm and height 10 ¢cm which is full of
water. A pipe connects the cone (o a cylinder.

The cylinder has a radius of 7 cm.

(a) Calculate the volume of water in the cone. {1]

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

(i)  Calculate the time taken to empty the cone in seconds. [1}
(i)  Find the height of the water in the cylinder when the cone is empty. (2]
4048/2/Sec3MidYear1B
[Tum over
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6 {a)

(b)

(c)

(i) Solve the inequality 17 -3x < 3x +1 £46 - 5x.
(ii) Represent your answer on a number line.

Giventhat ~6 <a <10 and 2 <5 <7, find the smallest value of %.

A rectangle has length 127 cm and width 87 cm, both correct to the nearest
whole number. Calculate the least and greatest possible perimeter of the
rectangle.

(2]

(1]

(1]

(3]

(d) Giventhat 7" = 3 and 7" =8, find the value of 7 7, (3]
7 The distance between London and York is 320 km.
A train takes x hours to travel from London to York.
(a)  Write down an expression, in terms of x, for the average speed of the train in
ken/h. (1]
(b) A car takes 2; hours longer than the train to travel from L.ondon to York.
Write down an expression, in terms of x, for the average speed of the car in
km/h (1)
(c) The average speed of the train is 80 kmv/h greater than the average speed of
the car. Form an equation in x and show that it simplifies to
2x? +5x-20=0. (3]
(d) Solve the equation 2x* +5¢~20=0. (3]
(e) Find the average speed of the car correct to the nearest km/h. (2]
4048/2/8ec3Mid Year16
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8 Four points 4, 8, C and O on level ground are as shown in the diagram below.

N

ABC is a straight line. Cis due North of 4 and £4B8D =112°. It is given that
AB =850m, BD =440m and CD = 630m.

(a) Find
(i 4D, (3]
(i) £BCD, (2]
(iii) the bearing of O from C, 1)
(iv) the bearing of C from D. [1]

(b) A vertical building at point 8 has a height of 380 m.
Find the greatest angle of clevation of the top of the building from a point
along AD. (4]

4048/21SecIMicYeari6
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9 A man wants to bwld a farmhouse as shown in the diagram below.

4

I
f
A T T
o b
C
SE ;
[ N S I,
l,", i R
M
P 0

Its roof is represented by a square-based pyramid, VABCD. The vertical line, VNM,
passes though the centres, N and M, of the horizontal squares 4BCD and PORS.
AB=60m and YN =40m.

(a) Show that the total surface area of the slant roof in the model is 6000 m?. (3]
(b) (i) Theslant roof in the model is to be covered with tiles with dimensions

of 30 ¢cm by 20 cm by | ecm. Information about the tiles is shown
below.

Useful Information

* Density of tiles : 2.6 g/cm?
» 1Kkgisequivalentto 9.81 N

Find the weight of each tile, in N. (3}

(ii)  The roof in the model will collapse if the total weight of the tiles exceeds
1600 kN. Justify whether this type of tile 1s suitable, (5]

4048/2/Sec3MidYear16
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10

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

27
The table below gives some values of x and y where y = 12 +8x+ - .
x I 1.5 2 2.25 3 3.5
¥ p 42 41.5 42 45 47.7
Find the value of p. 1]

(a)

(b)

(c)

(d)

(¢)

)

Usinga scale of 2 cm 10 0.5 units, draw a horizontal x-axis for 0 < x< 4.
Using ascale of 2 cm to 1 unit, draw a vertical y-axis for 38 < y <48,
On your axes, plot the points 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]
. . 27

Use your graph to find the values of x for which 12+ 8x+ = = 46 . {2]
x

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

y=lZ+81+%5—. [1]

The linc A8 has a gradient of -1 and passes through the point (0, 52). The
x coordinates of the points where the line AB intersects the curve

y=1248x+ 2l are the solutions of the equation 9x? +ax+ b= 0.
X

Find the values of @ and &. (4]

End of Paper

SAl Tanjong Katong Secondary School
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Answers

No Solution No Solution
1(a)(i) n=0.2 7(a) 320
X
I(@)(i) | 4 ki 7(b) _}gg
x+2.5
I(a)(in) | 0.01 km? 7(¢) 320 ., 320
X 225
1(b) Flow rate for A =252 //min 7(d) x=215-4.65
2 .

Flow rate for C =2 165 /min

Flow rate for D =252 i/min

He should buy pump D.
2(a) 1:5 7(e) 69 km/h
2(b) 5.84x10" people 8(a)(i) AD =1090 or 1093.75762 or

1093 m

2(c) 85.3 people/km? 8(a)(i) ZBCD= 400.4°,40.36°,40.35766°
3¢a)(1) | $8per item 8(a)iii) 139.6°139 64°139.64234°
3(a)i) | $1620-81750 8(aXiv) 319.6°319.64°319.64234°
3(b) | 65 units? 8(b) 319.6°319.64°,319.64234°
4(a) nt 7 9(b)(1) 1530360 N N
4(b) (n+)(n+6)-n(n+7) 9(b)(ii) 153036 kN < 1600 kN o

=6 Tile is suitable
4(c) n==615

# is a whole number/natural

number/positive integer/integer. Or

n cannot be a fraction/decimal.

Therefore the sum cannot be 260,

4048/2/Sec3thidYear1t
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SA1l Tanjong Katong Secondary School

No Solution No Solution
S(a) 168cm’ 10(a) p=47
S(b)i) |83.8s 10(c) 4
S(byiu) | A=1.09cm 10(d) 10wl1.1,3.15t03.25
6(a)(i) 23<x$5—5 10(e) yis different at x = 1.8 and
3 § x=195.
x=1.875 isnot a line of
symmelry.
6(a)(ii) o o 10(1) a=-40, b=27
] i >
2_‘7: 52
3 8
6(b) -3
6(c) 426 ¢cm, 430 cm
6(d) 45
4048/2/Sec3MidYearib
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2
Mathematical Formulae

Compound Interest

Total amount =P(I+L)
100

Mensuwration
Curved surface area of a cone = 7!

Surface area of a sphere = 4 17

Volume of 2 cone = %mﬂh

4
Volume of asphere = —3—m’

Area of triangle ABC = % absinC
Aic length =78, where 9 is in radians

Sector area = —]-2r’9, where 8 is in radians

Trigonomelry
a _ b _c
sind sinB sinC
a =8+ -2becos 4
Statistics

Mean =

XN

g

Standard Deviation = J Z}j’i - (—Zz-";}

2016 EQY 82 Math [Turn over

SA2 Crescent Girls' School 204



3

SECTION A
Answer all the questions.

Solve the mequality %_i_l s§37_3 < _3_;:

Arswer (i [2]

2 Theforce, F, between twe particles is inversely proportional to the square of the distance
bztween them.
The force is 36 units when the distance between the two particles is r metres.
Find the force when the distance is 3r metres.

Answer ..o tnits [2

2016 EOY 83 Mafh [Turn over
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R

D

-

i
Py
T
.
"
.

4

d

IS /ORI, A

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.
9m"3n’4 162 (mn’)—l
X
81(»1’11)-I 2:7”’_1’7

Answer ... iveei i iieenncieee. (3]

2016 EQY S3 Math [Tarn over
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5

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

b o T JR———— . N | |

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

length of the hair given that the volume of the strand of the hairis 3.2 x107° m’,
leaving your answer in standard form.

€ Letj and kbe the roots of the equation x*+ar+5=0.
{a) Find the value of jk.

Adnswer jk=......ovvvvivnennn. [1]

b
®) Ifji% and k+~l¢ are the roots of the equation x* + gx + 4. find the value of 4.
1

2016 EOY S3 Math [Turn over
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A is an obtuse angle andsin 4 = %

(a) Find angle 4.

HRERP s csomumss 3 sy s > L1

(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 simB= ... [2]
COS AR  .osivesevmainnsssss
8 (a) Express x’ —4x+1 inthe form (x-a)’ +5.
ANSWEE < imvsnswwsnian pnasmsn® wvsss o)
(b) Sketch the graph of y = x* —4x+1.
Answer
y
A
» X
(2]
2016 EOY S3 Math [Turn over
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9 The diagrem represents the speed-time graph of a particle.

Speed
(VSY R oo o evmernti g o S S S iy
. ! i.-.._.. e :
R
4 SRS PR - PSS,
3 »i
A7, It Te s e
1} - -
|
0 - + Time
2 4 6 8 W 12 (s)

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

ARSWer vonsissivsvossmssiona e TS [2]

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

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

2016 EQY $3 Math [Turn over
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(c) Alan drew the following distance-time graph.

Distance (m)

£

40

24 e o

L) 1
If) e i i ot s 00 ke ot e e s
V.4 {

+ Time (s)

Barry claimed that Alan’s graph is wrong,
Who = correct?
Explain your answer with appropriate mathematical knowledge.

Answer [2)

T L L L T L R R T

P aa b n e S AT AP a T AR AT S PN ASA AR NI AAR AN ATV ARE IS S AT SHP LR FIABAEREE IRE T INOP 12 Or SLFORD (MO EC T IUF T amOrD

. s ares e - - - - . TEETD -
- . . - ceaBs jiemianur tiemrta s en men
» - sean - . - .
- . - . . whreraen be resaw - . - - -wn
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' 3 G

D 35
A, B, 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 G.
Angle BEC = 41° and angle CDG = 35°.

(a) Find CCD.

Answer ... 2]
) Find reflex 40C.
ARSWer .. o » 1]
©  Find 4CB.
ANSWEP o vivviiiiinieiomsomonmsasase ° [2]
2016 EQY S3 Math [Turn over
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11 A

4
B I D

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

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

Answer

(b) Show thattriangles AHL and DCL are similar.

Answer

[2]
(¢) GiventhatAL=113cm, HL =3 cm and CL =2 cm, calculate DH.
B 370 S —————Y - o G ¥ |
END OF SECTION A
2016 EQOY S3 Math [Turn over

SA2 Crescent Girls' School 212



2016 CGS SEC 3 EM EQY
SECTION B

Answer all the questions.

1 Tap 4 can fill a rectangular tank in x hours.
Tap B can fill the same tank in (x+ S)hours.
Ifboth taps are turned on at the same time, the tank can be filled in 10 hours.

(a) Write down, an expression in terms of x, the amount of water in the tank that is filled [1]
by Tap 4 in an hour.

(b) Write down, an expression in terms of x, the amount of water in the tank that is filled  [I]
by Tap B in an hour.

(€} Form an equation inx and show that it reduces to x* ~ 15x— 50 = 0. (2]
(4)  Solve the equation x* —15x—50=0 leaving your answer(s) to 2 decimal places. (2]
(e) TapA is turned onto fill the rectangular tank. [2]
When the tank is one-third filled, Tap B is also turned on until the tank is completely
filled.

How long 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 (" (2,4).
AB is parallel to the x-axis and B has a positive x-coordinate.

(iy  Find the equation of the line BC, given that the length of A8 is 6 units. [3]
(ii)y  Calculate BC. 2]

(iii) Calculate the shortest distance from 4 to BC, given that the area of triangle ABC [2]
is 20 units?.

(b} Paul has $9000 to invest in either Company 4 or Company B. [4]
Company A4 offers 5.9% per annum simple interest.
Company B offers 5.8% per annum compound interest, compounded half-yearly.
Paul wishes to invest the money for a pericd of § years.

Calculate the difference in interest earned after 5 years and suggest which company
Paul should invest in.
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3 R
North
i
30
S U

0 25
p 20° .

In the diagram, P, 0, R, §, and T are {ive points on a horizontal field.
PS=25mand RS=30m.

Angle RSU= 90° and angle SPT= 20°,

SU is parallel to PT'and R is north of S.

(a) Calculate QR. [4)

(b) Calculate the bearing of Q from &. (3]
(¢) Given that the area of the field enclosed by APRS is 416 m?, find the length of PQ. (2)
(d) A radio mast of height 1000 cm stands at S. 3]

Calculate the greatest angle of elevation of the top of the radio mast when viewed by a
man walking along RQ.
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4 The diagram shows a toy made of wire.

AXB is an arc of circle with centre C.

O is the centre of a large circle which touches the arc AXB at X,

The lines O4 and OB are tangents to the circle with centre C and together with the arc AXB
they form a flap of UAXBO.

The other four flaps are identical to O4.XBO and placed equidistant from each other.
Given that OC' =4 c¢m and angle BCO = 60°,

(a) Show that the radius of the large circle = 6 cm. [2]

(b) Find the total length of the wire needed to make the toy. 3]

(¢) Calculate the area of the shaded region, S, in the diagram. 4]
2016 EQY 53 Math [Turn over
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& Answer the whole of this question on a shect of graph paper.

The variables x and y are connected by the equation

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

The values of y are corrected 1o 2 decimal places where appropriate.

y=3x-2+

10

x+3

x -2.25 -2 ~1.5 -1 -0.5 0 0.5 1
y 458 2 0.17 0 05 1.33 7 35
{a} Calculate the value of p. {1]
(b} Uscascale of4 cm to represent 1 unit, draw a horizontal x-axis for-2 5« x<1. (3]
Use a scale of 4 cm to represent | unit, draw a vertical y-axis for-05 s y < 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. (2]
(d) Using your graph, find the range of values of x in the range -2.5 < x =1 for which
2
() 3x+ <3 2l
x+3
() (x+3)(8~5x)=20 2]
2016 EQY 53 Math [Turn over
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5

0 A supplier received an order to customise a gold wophy for a competition.
A sample of the gold trophy is shown in Diagram 1.
3.5
)
_ Diagram 1 Diagram [] Diagram I11

Diagram [I shows the cross-section of the gold trophy.
The trophy consists of a hemisphere with radius 4 cm joined to a cone with a height of 3.5
cm, partly embedded into a cylinder with height 7 cm.
The total height of the trophy is 13.1 cm.
(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 surface of the trophy is painted in different colours. (3]

The top part of the trophy. as shown in Diagram I is painted with gold paint.
A litre of gold paint cost $3.60 and can be used to paint 100 cm? of area.
Find the cost of paint used for 20 gold trophies.

(d) A silver trophy for the same competition is geometrically similar to the gold trophy. [3]
The 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/cm’.

End of Section B

2016 EOY S3 Math [Turn over
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Answer Key
Section A

I. x<90
2. 4
2

“.;J

Im’

3

5. (a) 1x107° (b) 4.07% 107
6. (a)5s (b)y7.2

- 12 5
7. (a)112.6° b} sinB=-— cos d=——"
(a) (®) s 5 =

8. @ (x=2P-3 (b (2r%)
9. (a)5.8 (b)7.5 (c) Barry is correct
10. (a) 20° (b} 250° (c) 14°
11. (c) 10.5
Section B
1 1
1. (a) — ®) —— (d) x=17.81 or -2.81
X x+5
2. (a{) y= ——%-t- 11 (i) 7.28 units (iii} 5.49 units
3. (a)45.1m (b)211.4° (c)4.51 (d)32.6°

4. (a}6cm  (byll4em  (c) 7.31 em?

5. (a)2.36  {c) —2.46(20.5) (d)(i) ~1.82 < x <—0.18(x0.1)

(i) x =—1.84 or x =0.44(x0.1)
6. (b)245 cm® (c)$112.77  (d)3.02 g/em’

2016 EOY S3 Math

SA2 Crescent Girls' School

(e} 12 hours 37 minutes
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Do not use staples, paper clips, highlighters, glue or correction fluid,

Answer all questions.

Ifworking is needed for any question it must be shown with the answer.

Omissicn of essential working will re suit In loss of marks.

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

If the degree of accuracy B notspecified in the question, and if the answer is not exact,
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Name: ( ) Class:

Answer all the questions

. The world's population is predicted to reach 0.097x 10" by 2034,

{3} 0.097x10" can be expressed as z2 million. Find o,

bl I o oo 5 wemress LI

(b}  The world’s popuiatien was 7.2x 10"in 2013, Find the predicted mcrease in
the wordd's population from 2013 to 2050, piving your answer in standard
form.

A B o smeremsimssmesss  J 1

2. Giventhe recurring decimal aumber p= 0636363,

{a) wihout tht use of a calculator, evaluate 100p— 2.

Answerfab.. ... L

{b) Hence, write pas afraction i its simplest form.

Answes fblp o icicrnnnnnnn.. - IH

2016 FMS(S) Ses 3 Express End.of-Year Examiraton 3
Mathematics Paper 1
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Name: ( )

’ 3
J. Given that the gradient of the line jormmg the points 4 (-3, ~7)and (4, r} is S

(®) Find the value of r.

ARREF L % ... e mesaniinin st 18]
{b} Find e equation of the line passing (hrough C (=10, 2) and is parallel to the
(lne A5,
Answer (8. e [1)
p " g
4. (1) Make ¢ the subject of the formmula m = LI
'
HrEWEY (8. 5 wrsvampusssnanvess i beiiae 12
(b} Hence, find the value of x when p=-2, #=3 and m = -1,
Arswer (B) x= . ... .. [1]
2016 FMS{S) Sec 3 Express End-of Year Examinaticn 4

Mathematics Faper 4
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Name; ( ) Clzss:

S (a}  wrinen as a product of its prime factars, 0720=1° x 3" x5,

Find the values of x and of .

Amswer (@)x = ... W VT i [

(b)  Written as a product of iis prime faclors, 1134 =2x3" %7,

. S 1134 .
Fmd the smallest positive integer m such that —— s a square number.
m

Answer Blem = ... s dncnd [1]

2016 FMS(S) Secd Express End-of-Year Examination 5
Mathematics Paper 1
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Name:

Class:

6. The number of cases of dengue fever repoited each week is recorded over a

particular year.

No.olcases | 40<x<60 | 60<x<8 | 80sx<I00 [ 100Sx<i20 |
Frequency (0 18 (s 8 ,
Calculate an estimate of the mean number of cases of dengue fever.
Answer . .. ... casesof dengue fever [2]
7. Each ol the numbers 2, 6 and 7 are wrilten on 4 card. One or two of these cards
are drawn at random to form a one- or two-digit number. Find the probability of
the number formed
(2) consists of two digits,
Answer (@) . oni L (1]
(b} s a prime number,
Answerdb) .. ... (1]
(¢) isamultipkofs,
Answerfe} 1)

2018 FME(8) Sec 3 Express End-of-¥ ear Examimnation

Mathematics Paper 1

SA2 Fairfield Methodist School
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Name: ( ) Class:

8. The sketch below shows the graph of v = ka' + 1. The graph passes through the

points (0,-1) and (3.-127).

3.
2'
‘-
_—\ | | }r
t -3 -2 b | 2 3 4
Find
(a) the valuc of &, and
Answer(a) k= .. .............ceceeo... |1
(h) a.
Answer (B)a= .. ................... |2]
2016 FMS(S) Sec3 Eﬂxbr'éss End-of-Year 7

Mathematics Paper 1
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Name: ( ) Class:

9, A plantation has an area of 223 km?,

(4) A map has a scele of 1 cm to 3 km. Find the area on the map, in cm?

which represents the plantation.

ATl o cumian ssan s vemansnmiin cm? 2]

(b}  Onanother map, the same plantation is represeated by an area of 36 cm?® and

a river is fepresented by a length of 3 em. Find the actual length, in km, of
Lhe giver.

Answer (b} ... .. e e k2]

2016 F MS(S) Sec ? Express End-of-Year Examination 8
Mathematics Papar 1
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Name: ( ) Class:

3 » . )
10. Solve —= 2+ e giviag your answers ta 2 decimal places.,
fit LFH —

Answer M. L0 WmT e, |3

2016 FMS(S) Sec 3 Express End-of-Year Examinatioa 3
Mathematics Paper 1
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Name: { ) Class:

i 2—-x . . .
11, Given that »4— <34+xclland 0 cy<s, wherex andy are mepers, find

faj therange of valuesof x,

Answer (@ .o

{b)  the greatest possible value of {x+ 3)°,

Answer ().

) (heleastpassible value of {(x+ yXa— ¥).

Arswer (¢},

2016 ?MS{S} Sec 3 épreSs End-of-Year Examinaticn
tdatnematcs Paper 1

L

SA?2 Fairfield Methodist School
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Name: ( ) Class:

i

12. {a) Simplify L;J " x 1%, leaving your answer i positive index form.

Amywerfal ..o, 2]

J
Tyt
; yoXx £
(bY  Given that :.“-f_?.;f.—,w: ), find the value of £.
\y
Bt {8 B ® goensammmnniriisges 159
2016 FMS(S) Sec 3Expres*1 End-of-Year Examination - S 11

Mathematics Paper 1
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( ) Class:

13. (a) <)

(i)

et

Express x* -8x+ 2 in the form (x+ p) +¢

Answer (@)(D) .. ....ocoiviiiiinini. [1]

Hence, sketch the graph of y = x* - 8x + 2, indicating the coordinates

of the turming point and the y-intercept.

Answer (a)(ii)

12]
(by The diagram below shows a quadratic curve. The equation of the curve is
¥ = p+gx - 2x”. Find the values of p and of ¢.
y
A
A(-1.50) /\ \ B(4.0)
Answer (D) 072 covinvs 5 G 5 atin i 5o 12}
2&16WFMS(S) Sec 3 Express End-ol-Year Examination o 12
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Name: {

14.  ABCD is a rapezium where A8 and €D are parallel to the y-axis. It is given that

A(~2,-5), C(3, 8), 4B is 12 units and the area of the trapezium is 65 square units,

¥
¥ S
C3,8)
; > x
A(-2,-5) T
T D

Find

(a) the coordinatcs of 8,

Answer (a} B (

{b) the coordinates of D,

Answer (6) D (. cooevii oy

(¢} lengthof AD.

Answerfc)......... .

2016 FMS(S) Sec 3 Express End-of-Year Examination
Mathematics Paper 1

SA?2 Fairfield Methodist School
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Name: ( ) Class:

15, Thedizgram below i made up of two similar right-angled triangles ARC and AXY

AXYZis astraight line, ltisgiven that BY =f em, 8 =3 emand BC XY =2 5.

A4

b <m

X ¥ zZ
Giving vour answers as a fraction in its lowest lenn, find

{a) anZPAC,

Anser (@) [2}
(b} cosZA4YZ,
Answer fbh i 1)
016 FMS(S} Sec 4 Express Endol-Tear Examination - TR

Mathematcs Paper ¥
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Name: ( )

16. The figure shows a circle with centre O, of radius 10 om and £ = 14 cm.

R
(a) Showihal £POQ =1.55 radians.

Answer f{a)

(b)  Find the length of major arc PRO.

Answer (b)........oiii e

(¢) Findthe area of the shaded region.

HAEWRF ()i sisiiiasa ovs ssovwonss mawwnss

2016 FMS(S) Sec 3 Express End-ot-Year B>~~~ -
Mathematics Paper 1
SA?2 Fairfield Methodist School
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Name: { ) Class:

17. Inthe diagram, DF is parallel to 8C and AC is parallel to DF. The points D, £ and ¥
lic on the line A8, 8C and AC respectively. Given thut D8=35cm AD=10cm,
EC=12cmand 4F= 18 cm.

A
18 cm
10cm
D " F
Sem
B E 12 cm *

(a) Prove that A4ADF 1s similar to AABC .
Answer (a)

. 12]
(b)  Prove that ACEF is congruent to ADFE .
Answer (b}

2016 FMS(S) Sec 3 Express End-of-Year Examination 16

Mathematics Faper 1
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Name: { ) Class:

17. {¢) Find
(i) the length of 8C,

Ll (] (8 Re————— - || R ¥
{i) area of ADBE
area af parallclogram DECF
Answer (i) ..o 12
2016 FMS(S) Sec 3'Express €nd-of-Year Examination - 17
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Name: ( ) Class: __

18.  Inthediagram, P4 and PB are \angents to the circle with centre, O. PCO is astraight

linc where Cis a point on the circle.

Find

(i) the value of m, where PC = mcm,

Answer (iJm = .. ................. ... [2]
(it}  the angle BPA.
Answer i) .. .00 (2]
2016 FMS(S) Sec 3 Express End-of-Year Exanination T

Mathematics Paper 1
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Name: ( ) Class:

19. Theprice of 1 lilre of Shell FuclSave 95 petrol in Singapore ¢osts $$1.89.
(n)  Shellrewards loyal cuslemers with privilege cards, a 14% discount. Andy uscs
the privilege card 1o pump x litces of petrol at Shell. Find the value of x ifhe
paid §56.89 for his petrol bill.

AEWER (T X5 5 s 2 sneisins chdavmngasssis | A

{b) Thesame type of peiral in Johor Bahm costs RM1.735 per live. Using your
answer trom {a}, calculale the tolal amount of money thal Andyhasto pay if

he pumps x lilres of petrolat Shell in Johor Bahru.

Answer (B)RM . ... 1]

{¢)  There is a compulsory toll of RM20 for Singapore vehicles going in 1o Johor
Bahm, Given that the exchange rate is S$1=RM292, find the percentage
savings that Andy will have if he pumps x litres of petrol in Johor Bahm,

T 1 S S ¥ -

2016 FMS(S) Sec3 Express End-o-Year Evaminalinn o I T
Mathematics Paper 1
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Name: {( ) Class:

20.  Show your construction lines clearly, using a ruler, compasses and a protractor. The
ime PO has been drawn for you.

(a) Construct a parallelogram PORS such that PO = RS =8 cm,

PS=0R=9cm,and LPOR =70°, (2]
(b)  Find the two possible positions of 4 and label them 4, and 43, if

RA=194 cmand £8P4=120°, 0]
(¢)  On the parallelogram PORS, construct

iy  the angle bisector of ZPSR. (1]

(ii)  the perpendicular bisector of the line PS. (1]
(d) Labelthe point ¥ where the perpendicular bisector and the angle bisector meet

and measure the length of PY.
{e) Complete the statement about point ¥ below,

Thelines: iscssissamitnn ares and ...l are equidistant from the point ¥.  [1]
Answer (a), (b), (c)(i) and (c)(ii)

P 8em o
Angwer (@) PY = ..ouveisiiinisinsnsmirnns cm [1]
~ End of Paper ~
2016 FMS(S) Sec 3 Express End-of-Year Examination 20
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2016 Sec 3Exp EOY P1 Answer Key 14(c) 5.10 units (to 3sf)
1w | 2=9700 5@ | 2
1(b) 2.5%10° 4
2(a) 3 15(b) 3
2(b) _ 7 3
11
3() 14 4 16(a) Let R be the midpoint of PQ.
T . 3
3Gi) s EHS sin LPOR ===
s of 7
4{a) p(mz P £POR =sin (EJ
¥
5 T =3 xsin-( L |=1.55 radians
ib a LPOQ =2xZPOR=2xsin [!G} =
5(a) Xx=3y=5 (to 3sf)
5(b) m=14 _ 16(b) 473 cm (3 s.f)
- 7.5em* (3s.f
6 777 (10 3f) or 1010 or77% 16(c) 21.5¢em* (3s.L)
7(a) 2 17(a) LADF = £ABC (corr. Zs, DF//BC)
5 ZDAF = £BAC {commonangle)
7(b) 1 Or £AFD= ACB(corr.2s, DF//BC)
3 =~ ADAF is similar to A4 BC by'AA Similarity Test
7{c) 0
8(a) k=-2 17(b) ZDFE = ZCEF (alt. Zs, DF//CE)
3(b) o £DEF = LCFE (alt. £s, DE//CF)
9 Tom? EFis common side
(a) om . OCEF = ADFE by ASA CongruenceTest
9(b) 7.5 km L7(c)(1) 18 cm
10 m=0.54 or m=-1.87 17(e)i) | 1
4
11(a) —2<x<8 18(a)(i) | m=28
1) | 121 18(a)(ii) | 45.2°(10 | dp)
11(c) —-16 19(a) 35.0
12 : . e 19(b
(2) 3x? or 3¢’ or 3x? (b) RM61.25
12(b) k=9 A 19(c) 51.1%(10 3s
13@)06) | (x-4) -14 20(a)-
B i (e)iii)
2 /
0 4 " x
-14 (4,-14)
13(b) p = ]2, q= S
14(a) B2, 7) 20(d) 5.5¢m (+0.1)
14(b) D(3,-6) 20(e) PS and SR

SA2 Fairfield Methodist School
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Name. ( ) Class:
Answer all the questions.
I () (i) Factorise 27— 7x +1, [}
Iy¥ —
(iiy  Hence, simplify :i.;}i’ii} 2]
x—9
(b}  Exjress asasingle fraction in its simplest form,
4 1
" : 131
r—3y 6y—-2x
- s+ 3
(e} A formnula isgiven asr = T»-g-»
—-2s
(i) Find the value of r wheny =-2. 13|
()  Expresssin terms of 7. 12]
. dm+2 5
d Solve the equation |- ———= — 3
« “ 2m G Bl
2 (a)  Matthew has 320 (00 (o invest in Company A or Compuny 5. Company A offers
3.8% per annum simple interest while Company 8 offers 3.5% per anpum
compound interest, compounded hal -yearly.
Matthew wishes 1o invest the money tor aperiod of 5 years.
Which company should he invest in? Explain your answer, (3]
) The cost of making a particular washing machine is divided between materals,
wage and other miscellaneous vosts in the rato 4 03 © 2. The maerial cost used
for a washing machine is 3600,
() What is the total cost of making a washing machineg? [ 17
(g Due to 4 new minimum wage regulation, the wage was raised by (0%.
Express, correct 1o one decimal place, (he new wage as a percentage of
the new total cost. 4]
"E;MS(S} Sec 3 Express End-cf-Year Examination 2015 3
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Name: ( ) Ciass:

2 (<) In 2014, Mrs Lee camned a grass 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 to charity, an annual relief amount of $10 000 for
looking after her mother who in wum looks after her children and her annual
Central Provident Fund (CPF) contributions which amounted to $16 800,

By referring to the Income Tax table below, find Mrs Lee’s income tax payable
for2014. (3]

Chargeable Income | Income Tax Rate (%) | Gross Tax Payable

First $80,000
Next $40,000

[chargeabde income refers to the anmual gross income less all donations ard

relief for ihe same vear)

FMS(S) Sec 3 Express End-of-Year Examination 2016 4
Mathematics Paper 2

&
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Name; ( ) Class:

L The stem and leaf diagram below shows the swores of 21 students in a Mathematics

class tcst. The full mark of the test is 60 marks.

Stem Leal

2 579

3 0C1p239
4 24566 x9
5 0136b

Key: 2|5 represents 25 marks

(a) Given that the modal score is 46 marks, and the mean score is 4 | marks, find
(i)  the value of x and, (1]
(i) the value of v, '
12]
b) Find the median score, 1]
(c) What & the percentage of students who scored 42 marks and above? I
(d) It was discovered that one of the questions had error and thus all the sudenis

were given | more mark. Explain how the median and mean have been

affected by theerror. 12]

ug‘hs‘S(S}Séé'SExwesﬂs End-of-Year Examination 2016 o - 5
Mathematics Paper 7
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Name: { ) Class: __

E ] {a} The sequence of numbars 1, 5, 11,19, 29, ._.can alse be expressed in the form:
Tean, n Number Pattern
l i ¥+ 0
) 5 28+ 1
3 I 3¥+2
4 19 3+ 3
s 29
| Find the patiem for the 5% term. [1]
(i) Find an expression, in terms of «, for the nth term. I1]
i)  Findthe value of the 111™ term ofthe sequence. (1
{iv)  For which term will the number 271 appear in the sequence? i2)
(¥} Explain why 56 is not a member of the above sequence? [1)

(b)  Write down an expression in lerms of »1, for the 7% term of the sequente
4, 7, 10, 13,16 .. {1l

FMS(S} Sec 3 Express End-of-Year Examination 2016 3
Mathematics Paper 2
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Name: ( ) Class:

The points A4, 8, C, D and £ lic on & circle, centre 0. AC is a diameter of the

circle. EQ is a tangent to the circle at £ and LABE = 26°.

(1) Stating your reasons clearly, find
{a) LACE , m
(b) LCBE, [1)
(<) ZCOE (1]
(d)  LALQ. 121

(i))  Given that LAERB = 38°, determine whether the lines £~€) and AB are

parallel. Give areason for your answer. (2]

(h) The perpendicular bisector of a chord, RS, cuts it at 7" and the circumference of

thecircle at 2. If RS =20 ¢m and 7P = 8 ¢m. find the radius of the ciicle.

e— 20em — |

N

R £ S

\f

o

[2]

FMS(S) Sec 3 Express End—of-‘{eéf--Exa mination 2016 ' 7
Mathematics Paper 2
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Name: { ) Class:

6 The diagram below, net drawn to scale, shows the layoul of two rooms, 4 and 8. Al

dimensions are piven in melres.

10

i L. [

2x

(x+1)

L
25 25
{2x+1} 7

- Roomd L, Room B ;’X

20

{2) Write down an expression, in temas of x, for the area of Room 4 and

show that that it reduces to — 2x> - 2x+ 300 _ i

(b) Write down an expression, in fenns of x, for the area of Room & and

show that that it reducesto 2x° + x + 250, (n

{c} A contracter was hired © lay tiles in Room 8, The cosl for tiling was
$25 per square mete,
M Find in terms of x, the ecst of (ing Room 8. [1]

(i) T the cost of tiling Room B is §7 500, form a equation in lerms of x,

and show that il reduces 16 25° +x~50 =0 1]

{iii)  Hence, find the value of & [3]

{iv)  Usmg the value of x from (iii), find the cost of tiling Room 4. [1]

EF&S{ f‘;‘i SE( 3 E.:c.p:'eﬁs Fliﬁ{)f"\l’?ﬁ’ Examination 201% . - . - 8 ‘

Mathematics Paper 2

SA2 Fairfield Methodist School 245



Name: ( } Class;

7 The diagrams, not drawn 1o scale, show two solid cylinders with their dimensions.

These cylinders are made with the same material.

<5.cm

32 cm

:
e

12 cm

&

(a)  Show that cylinders A and B are similar. i2]
{b)  Find the ratio of the total surface area of cylinder £ 1o that of cylinder 4. (1]
{©) Given that cylinders .4 and 8 are sinnlar to another cylinder C with a height

of 45 cm. Find the curved surface area of cylinder C. (2]

(d) If the mass of A is 360 g, find the mass of B in kg, leaving your answer in

3 decimal places. 12]

w0

FMS:(S) Sec 3 Express End-of-Year Examination 2016
Mathematics Paper 2
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8 A, B8, C and O are four points on a field.
Angle DABis 73° , angle ADB is 31°, angle DBC is 65°, AB is 2km and BC is § km.
Disdue cast of 4.

(a)  Show that BD=3.714. [2]
(b) Calculate
(i) CD, [3]
(ii) the area of triangle BCD, 2]
(it))  the shortest distance from £ to BC, (2]
(iv)  the bearing of B from D. 1]
FMS(S) Sec 3 Express End-of-Year Examination 2016 10
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Name: , ( )

9

Class: __

A simplified diagram of a building 1s shown below. [t is 20 m tall. ABCD represents the
rectangular floor of the building. E, f, G and 4 arc vertically above A4, B, C and D
respectively. ¥ represents the vertex of the roof in the shape of a pyramid. M is the

midpoint of £G. Itis given that AB=10m, BC =8 mand (G =12 m.

4
1
!
/
/
i
/
i
fl,f'"'"“ semmeszz A (d
’ :. ﬂjl_v"‘ g
20m ot 4
= "1 F 12m
E
2 T N &
kR ““ 8 m
A 19 m B
Calculate
(a) AC, : (1]
(by  LVEM, 12]
(€) AG, 1]
(d) ZAGD, 2]
{e)  the angle of depression of B from V. 12]
FMS(S) Sec 3 Express End~of:‘}ear Examination 2016 - o 1
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Name: ( ) Class:

16 The figure below shows a 22.7 lire cylindrical bottle and the conical paper cup used by

a company 17 its water dispenser. The cup has diameter of 6.35 cm and a height of 9 cm.

;-6.35 cm
9cm
(Take m=3.142)
(a) Calculate the volume of one conical cup. 2}
(b)  Calculate the number of conical cups required for one cylindrical bottle. {2}

(¢  Theconical cups are sold in packets of 5000. Calculate the area of paper required
to make 5000 conical cups. [4]
(d)  The company decides to switch 1o a different shaped paper cup that looks like a
frustum, as shown in the figure below. The frustum has slanted edges that are
parallel to the conical cup and the diameter of the base of the frustum is the same
as the diameter of the mouth of the conical cup. It also has the same volume as

the conical cup.

Will the height of the new cup be the same as the conical cup? Use a suitable

model and justify your answer with caleulations. i3]

FINS(S) Sec 3 Express End-of-Year Exammation 2016 BEEFE
Mathematics Paper 2
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Name: { ) Class:

I Answer the whole of this question on i sheet o¥ graph paper.

The table bzlow shows some values of x and the corresponding values of y, where

y=i-2,
e = — = 5 R
¥ P 0.5 0 }“;0_4 T =1 | 18| -
{a)  Findvalue of p. (1]
{b} Usmng a scale of 4 cm to represent 1 umit on the x-axis, and 2 ¢m 10 represent
1 unit on the y-axis, draw the graph of ¥ = 1-2 for-2<x<25, 3]
{c) Use your graph w find
(i) thevalue of y whenx =~ 1.5, (]
{ii) the value of x when y=-22. (1

{d) By drawing a tangent, find the gradient of the curve at the point where y = 2,

(2]
{e) Use the graph to solvethe equation2” +2x -2 =1, 2]
~ End of Paper ~
FMS(S) Sac 3 Express End-of-Year Examipakon 136 K

fathematics Papér 2
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Ciass:

Answer Key for Sec 3 Express EQY Mathematics Paper 2 2016

ON Aaswer QN Answer
Mai) | (2x-1)(x-3) 3(d) New median score 1s still at the 11* score
and thus new median is 45 marks,
Median and mean values will be affected.
* Mean value 1s increased by 1 mark
and
* its median value is also increased by
1 mark
I{aii) | 2x—| 4a)i) | 5" term =5 +4
x+3
I(b) 9 @i | 2 4 (n-1)
2(x-3y) )
1(c)i) l OR 02 $(a)iii| 12431
5 )
1{e)(ii e $(a)(iv| n=16.
) . 1+2¢ )
1(d) n=0 (reject) or -6 d@aXv)| »? + (n-1 =56
n+n-57 =0
The solution for 2 will not be an integer,
thus 56 cannot be a mmember of the
sequence.
2(a) Company 4 is = $23800 4(0) |[3n+ 1L
Company Bis =$237%8 89
He should invest in Company
A since the total amount is
greater
2(b)(i | $i350 ’ Sa(i)(a| £ACE = 26° (angles in the same segment)
) )
2(b)(ii | 35.5% (01dp.) Sa(i)(b| £LCBE =90 -26 = 64° (angle in a semicirc
) )
2(¢) $1460 Sa(i)(c¢| LZCDE =180 - 64 = 116° (angles in opp. sef
)
3(ai) x=6 Sa(i)(d | £CAE = 64° (angles in the same segment)
) LAEQ = 90 - 64 (tan L rad)
= 26°
Or  £A4£Q = 26° (angle in alt. segment)
3(aii) y =1 Sa(v) | LOEB =64 38 = 26°
. LOEB = £LABE =26°
Hence, lines £0 and A48 are parallel since
ZOEB and ZABE are altemate angles,

FMS(S) Sec 3 Express End-of-Year Examination 2016
Mathematics Paper 2

SA?2 Fairfield Methodist School

14

251



Class Index Number Name

e, W E P F

Wiy Ak

MARIS STELLA HIGH SCHOOL
% SEMESTRAL ASSESSMENT TWO
SECONDARY THREE
MATHEMATICS 4016/01
Paper 1
07 October 2016

Additional Materials: Nil
2 hours

INSTRUCTIONS TO CANDIDATES

Write 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 questions.

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

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.
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5

Muathematical Formulae

Compound Interest

+ SR
100

/ ” il
Total amount = P(] )

Mensuration
Curved surface area of a cone = T r [
Surface area of a sphere = 4 7 #*

. 1 5
Volume of a cone =3 arh

. 4 5
Volume ol a sphere =— 7 r~

| .
Area of triangle ABC = = absin C
Arc length = r & _where & is in radians

Sector area = —r~ ¢ _where & is in radians

1D |

Trigonometry
a b &
sinA sinB  sinC

at=b*+c*=2bccos A

Sratisiics

Mean = %{;

3

D
V27 (27,

Standard deviation =

SA2 Maris Stella High School 253



ior
Fviaminr s 3
e

Answer all the questions.

. Factorise the expression 16 -9m? - 6 - n’

Answer . .

A

2- Givt‘l] that ‘7'l B 3 a_nd 7\ = 5.- ﬁnd the value of 731*" .

Answer

. ) 1 |
3. Giventhat m® +L2== 11, find the values of —(rn—m) .
m 4 m

Answer

SA2 Maris Stella High School
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For e
Hra:::’:w’ i 4 Era%{.;:;cr s
4. ) is inversely proportional to the square root of x, where x > 0. It is given that y = 12 for a

ggl(')t;cular value of x. Find the decrease in the value of y when this value of x is increased by
%.
Answer [3]
. m* +n
5. Given that p=1-,/—— , make m the subject of the formula.
m -
Answer m= : [3]
6. 1f 2 men can make 50 tables in 7 days, how long will 14 men take to make 225 tables?
Answer __days [3]
SA2 Maris Stella High School 255
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. ) 253y \73 .
7. Simplify ( 5 4x5‘y'4 » EXpressing your answer in the positive index form.

Answer [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.
Answer n=___ [2]
(b) Explain why the interior angle of a regular polygon cannot be 130°.
(1]

SA2 Maris Stella High School
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2.

1 : 8 e e oo
+—— as a single fraction in its simplest form.

Express
3% =12 Zep

Answer

10. 1tis given that Cylinder 4 has a volume of 300 cm’. Calculate the volume of

(a)  Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A,

(b)

Cylinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16
times that of Cylinder 4.

Answer (a)

(h)

SA2 Maris Stella High School

for
Fvamner '«

257



i 2
L xominey « 7 i

Examaer's
ti

. . : . | i+3 ;
o () Solve the inequality B b g 4. Represent your answer on the number line

below.

o 9
{ { ~,
1 ? g

Answer (a) . & 1
{ Write dow s | wrs that saticfv ] x+3
(b) rite down all the integers that satisfy —»3— +X < g <x+4.
Answer (h) "

SA2 Maris Stella High School 258
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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,

(c) the total volume, in cubic centimetres, of 1 million of such particles. Give your answer
correct to 3 significant figures.

Answer (a) - cm [2]
(b) ‘ (1]
() - =~ s~ cm’ 2]

SA2 Maris Stella High School 259
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13. The point (1.1)is marked on the diagram below. Sketch the graph of y=3°.
YA
(LD
- @
0 >
(1]
14. (@) Express ~x*+4x+7 in the form of —(x + h)z +k .
Answer (a) _ : (3]
(b) Hence. sketch the graph of y=-x?+4x+7 on the axes below, indicating the turning
point and the y — intercept. : 2]
. y }
A
>
0 ®
SA2 Maris Stella High School 260
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15. The diagram below shows the cross-section of a snowglobe with centre O, o_f radius 5 cm.
The base makes an isosceles triangle O4B. AB is a tangent to the circle and is 13 cm long.
(a) Show that angle A0B = 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,
Answer (b) (1) em’ [3]
(i) cm [3]

SA2 Maris Stella High School 261
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16. (a)  Express the numbers 66 and 2520 as products of their prime factors.
(b)  Find the smallest positive integer. k. such that 2520k is a perfect cube.

(¢)  Find the smallest positive integer, n, such that 66n is a multiple of 2520.

Answer (ay66=___[1]
2520 = 1
D= __= = ¢ [2]
en=_________ _ [2]

SA2 Maris Stella High School 262
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(a) Calculate

(i) the speed of the car after 25 seconds,
Speed (m/s)
A

|

(i) the deceleration of the car during the last five seconds.

[ r——

17. The graph below shows the speed of a car during a period of 40 seconds.

Answer (a) (1)

(i)

»Time (s)

m/s [2]

m/s® [2]
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(b)  On the axes given below, sketch the distance-time graph for the whole journev.  [3]

Distance (m)

¢ i 1 i
1 i ]
i 1 ]
i | ¥
] 1 3
] ] ]
600 1 ] ! !
SERT - — m o = e e -
1 1 i
1 t i
500 =+ : : ;
] ] ¥
1 1 i
424 4 — - - - L. . ___3} i
400 -+ ! ; |
1 1 ]
] i i
] I
] i I
I 1 ¥
300 -+ ! : :
) : :
] ] i
i L] 1
200 + i i i
i 1 i
0 1 - - - = : :
: ; :
100 —+ : : :
i i ]
i i 1
t 1 I
| 1
| R
0 20 32 40 :
Time (s)
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18. Intriangle ABC, AB=12cm, BC=13cmand AC =35 cm.
AC is produced to D and CD = 30 cm.
(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
Scm
(i)  tansADB,
12 cm
(iii) sinZCBD.
D
Answer (b) (1) (1]
(ii) (1]
(iii) [3]
SA2 Maris Stella High School
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19. The diagram below, which is not drawn to scale. shows two lines, L; and L. intersecting at the

point P(p.4)and cutting the v - axis at the points 4 and B(0.-2) respectively. The equation of
Lyis 2y4x-6=0. '

(a) State the equation of the line passing through A and is parallel to the x - axis.
(b)  Show that p = -2, and hence find the equation of line /-
(¢) Find the length of PB.

(d) A trapezium PABC with AB parallel to PC, has an area of 12 units®. Find the
coordinates of (. '

‘A

Pp.4)

B(0,-2) Ly
L,
. . o 7 L4

266
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END OF PAPER

Answer (a)

(b)

(©)

(d) (

b}
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Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

SA2 Maris Stella High School

7

it

o0
’ al amx oz P ] + —
Total amount L 100 )

Curved surface area of a cone = T ¥ [

Surface area of a sphere = 4 7 *

. 1 5
Volume ofacone=—a ¥°h

. 4 3
Volume of a sphere =— 7 r

I o
Area of triangle ABC = 5 absin C

Arc length = r £ _ where & is in radians

1 5 . )
Sector area = - # . where ¢ is in radians

L

a b ¢

sinA  sinB  sinC

u? =b*+c* = 2bccos A

I

S /el

. ! E fx?
Standard deviation =

1275 |

2

|

A
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3
Answer all the questions.

1. Factorise the expression 16 -9m? - Gmn—n’ .
6 - Am™—-bmn -n* = 1L = (q4m>s bmn+n*)
= (4= (2m +n)*

= [4 - Grin) ][4+ (3min) ]
= (4-3m-n) (-4+3M+V‘)¢

Answer (4-3m-n) (44 3“""'“) [2]

2. Giventhat 7' =3 and 7' =5, find the value of 7°**".
3AFY A
177 = %P
a9’ 1

-—

= (2)*x 5
- 135,
Answer l 3 5 (2]
3. Given that m?® +-!—2- =11, find the values of l(m--l—).
m m
2 -
~ _ T
2, s mz — 2
= “ - 2
= 9
3 )
<omom =T
= 3 oY '*3
Hence |, L’%(m—%\) = F(3) v L3
« 3 -2
Answer < ? _[3]

SA2 Maris Stella High School
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- 1=0 weny= (o

L]

het e view y-vale b€ Y

4. Y is inversely proportional to the square root of x, where x > 0. It is given that y =
ggg;cular value of x. Find the decrease in the value of y when this value of x is increased by
%

\/:::
|

NI

-2 Decrease In Valpe = *IQ.' 4

-—

4

2=

12da.

Ir ’)t',&@-—-
2J COF X (L j Jqa
(BN
5% ol

—

3

%.

4

Answer J#

12 for a

3]

5. Giventhat p=1-

(-p)” =
m*-py = m

2
m

> [op) =] =
*Tap]

2
m +n

— make m the subject of the formula.

- = ~ [m*m
Pl =~ 58
.
-p = [

1+n

i (1-p)° 1‘*“*"‘

N
N

—> ) I N
m= + el

——
-—

s
_n___
& J cU-p+JC -1

S { —
* [ o

= n
\)-?(?'2) P
[
Answer m= j: P(?-ﬂl)

6.
MEn
2
X 7V= 1
| 4

Faklec
50

Ho
215

If 2 men can make 50 tables in 7 days, how long will 14 men take to make 225 tables?

o(a\j e

Answer

SA2 Maris Stella High School
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_— 2x%y? )3 _
7. Simplify (W » EXpressing your answer in the positive index form

)i

54%°y 4 \3 : 5
( ;zi | @%g-zy-ta)
(1?1&‘\4"’)3
- ;Hkl‘jfl
= 3

(j?'//

]

Sl
2
Answer lj

[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.

107 —148° = 32°

18%0° — 15:}“, 23° (M\] £8 on %‘}‘ ‘ww;)
&0’ - 195° = §° '

Tare of the odevoy awgles ave 22°, 2237 anel 5
[80° )55 -

257 (ad). 45 on Shlme)

Theve ave (ﬂ*}) extertor angles Tt ave LS -

T4 23%+ B4 (h-3)(25)° = 30°
25n - 715"

—

= 3p0° ’
26 = 3‘9%'060 Answer n= ,5

(b) Explain why the interior angle of a regular polygon cannot be 130°
het Yag no- of side< of the potygon e . .
Betotoy £ = [0~ 1% = 570

n= 350° L
N~ oy =15,
Smee N npk

. Cannot e

an nteaer, Fne WEVISY awgle of Fhe gAY piyag, (1]

SA2 Maris Stella High School
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9. Express 5'f+2 +

as a single fraction in its simplest form.
3x°=-12 2-x
ﬂ —_— - -
3 (2"‘:— 4—) 2=

3(-2)L+2) -2

_ (Brr2) — Dlx+2) |
3(-2) (vt 2)
5L +2 ~-2x—b
3(1-2(XF2)
e 2X~4
B(x-2)(112)
- 20"

3(1-2) ((+2)
5 .

7 C L +Z) - Answer

e
'..-——'-—'“—-
3(x+2)

(3]

10. It is given that Cylinder 4 has a volume of 300 ¢cm’. Calculate the volume of
(a) Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A.

(b)

Cylinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16
times that of Cylinder 4.

\et bate rpdms ¢f cylvder A be T om and T helght be hem
@ Wlume of A = Tir*h = 300(m>
Voluwe of & = T (Fr)*(3h)

= Bk

% (300)
— M‘Pcm%r/
(h) hagniefC Ik}

Hu‘glri‘}ffﬁ |

4

I

\oluwe of C

Voluwe of (.,

T
>
Volwwe of A — (f}g)

b4 300’
y
1%200cm%2m

Answer (a) o \ E

em® 2]

(h) M 200 om’(2]

SA2 Maris Stella High School
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1L (1) Solve the inequality —~:-+.r s —— <x+4. Represent your answer on the number linc
below.
1+3 A+3
T3S = D = X4
£5, =
“Z+ox £ ArD AF3 < 2%+
1 < 33 -5 <o
-5 <X < 33
7
-5 <X £ 3‘%
O . ]
| i >
-5 3%

(b)

2
— L 3=
Answer (@) 5 < 17\5_ = [4]

o . : ] X
Write down all the integers that satisfy ——+x < —l—;}}- <X+4.
-3

answer ) =%, =3, 72,71,0, 1)
b, 2. %

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,

(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 1 million of such particles. Give your answer
correct to 3 significant figures.

Rode of povticle — 5XI01* m

(4)  Diameter of one paicle = 2X 5XI0T%m
= \0OX 1D m
= 100X10% 107" m
= ] X101 cm /)

(b) CBO)( 0~ m)"'." (]DXIOLHM) - 3 )(Iocj//

(c) Volume of | pavircle = 27 ¢ R .)3
= % X ‘\D’ﬂ C”\s

olwve of | mikion paviicles = (:%x I ))( 19;

il
o
X
S
)

|

« 0.923599 X (0
£, 24 v > (25F)

I

-
Answer (a) | ¥ (0 cm [2]

9
®) AXID (1]

©_5:24X1077 o o

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".

YA y= 3% Whent A = Ooz
lj: et
(1) =1
\/’/l;‘ ° e x =) )

I\

2 > $=3
=3

[1]

14. (a) Express —x*+4x+7 in the form of,-,(x+!z)2+k.
“ 441t = - (-4 -F)
= = [ ¥4x+ (%)= C”"E}l—"rj
= - [CI—ZDL—”j
= (x=2)7 40

=

Answer (a) "'('X‘l‘)’l +l ‘ 3]

(b) Hence, sketch the graph of y=-x>+4x+7 on the axes below, indicating the turning

point and the y — intercept.

; (2]
O N YA
© ymieraagt-: (0,%) L3
@'ﬁmﬁng pt: (2, ) /

2/ \

\
/ 0 ?r
/ Y= T 44+
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15, The diagram below shows the cross-section of a snowglobe with centre O, of radius 5 cm.
The base makes an isosceles triangle O4B. 4B is a tangent to the circle and is 13 cm long.

(a) 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.

(0) het-the Toot of tue porpmamtar nerom point 0 10 hb be M.
DM 5(.\""\ th MES —-ﬁ'

A 65 , ks
ton MOB = §
MO = 04151007
e = 22X MO
= 2 X 0-912I106+
L ;sr%g = Fg¢3 (3sf). (Shown)

(b0 Aea of Major Secor OCDE = Li-(Cj)l(lﬂ»l-?&OlOM‘)
w 55662299 em™

Area of AOCE = 5 (5)(5)sm (1.93020\)

2 12 031F ¥4 ewm”

- Area of MojY egrent- Cog = 55. 662294 + (2- 081784
- é—-l -, le (39—'?)

i Levgh/\m‘ MR aiC B = (5) (218 32 0\%)
22649195 om

§

&; ‘ ii“‘Ct?lﬂa Q’ M?&M J Ans}ver(b) (}) g?\"}' Cm?. [3]
OA = Ig"‘_&(_}).
y I
L Ch = (Ja’m_ 5 m o AT _mp

F‘emm%w of ABEDC = '71 L4495 + l(@—,f;) + (S
= 4l Tem (3s )//J
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]] {or

bovammner '«

16. (a)  Express the numbers 66 and 2520 as products of their prime factors.

(b)  Find the smallest positive integer. &, such that 2520k is a perfect cube.

(¢)  Find the smallest positive integer. n, such that 66n is a multiple of 2520.

(@) (6= 2x3x\\ , 2520
2530 = 237(31)(53(.}4, =) 504\\‘
® 63
(>)  2Ba0k = 23%3%45vF kb 13

For 2520k Yo be o pecfect cube |
k= 3x5*x7]2
= 36}54

(C) Lbn = 2LXx 3 Y oy n
For bbn v e a mul%‘gle. of 2¢B2o, #bbn mu.s".f*
a = : heve. 2520
N=2"%¥3 xs5xF as s factov

= 410,

Answer (a) 66 =_b(j§[’ 1]
3 b
2520 = 2~ X3 %5y,

(k= _BbFD

(¢} m= A%O 2]
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17. The graph below shows the speed of a car during a period of 40 seconds.
(a) Calculate

(1) the speed of the car after 25 seconds,

(ii) the deceleration of the car during the last five seconds.

Speed (m/s)
A

36 |~ = e e |

»Time (s
0 20 05 32 40 e

U-%  _ 3b-3 ¢ GHthe)

25-10 32-20,

1 F@) et sped of the ar o} 25™ second be Uw|e -

U A
5 - 3
u=(Zxo)s
= Spxd of car at 5™ cecond te |4% M/s
{‘\) ﬁ'@f}f}’a’?\"on - 2%-0
32-40
= - 4{*4:5_ mle+
- Deceleahon 1 4~%,M}s1,/
‘ 2.
Answer (a) (i) 13 m/s [2]
L ,
(ii) 4\7/ m/s* [2]
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g 13 st
22 {he
(b)  On the axes given below. sketch the distance-time graph for the whole journey. [3]
Distance (m)
A ! ' :
t : !
i I i
} i i
i i I
600 T : : g
ST~ — = = e
: i :
500 + | : |
1 ! :
424 4 — - - L . :
400 - | : i
I ? |
1 i i
1 I 1
300 + : : !
1 i i
b i I
I 1 I
i i ]
200 + E | E
R b == = s - : :
! ! |
100 | : :
f ! f
I | |
i 1 | w
0 20 32 40
Time (s)
DiStavnce Covered I Airsk 20c = 2% §
& N)Dm
Distavce. tovered fom 205 +o 30, 5 (&4736) (32-20)
= g wm .
DT coverel fom 335 o 40c - Loy (40327 (3L)
= \A4hd L
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Use Use

18. In triangle ABC, AB=12 em, BC=13cmand AC=5¢cm.
AC is produced to D and CD = 30 cm.
(a)  Explain why angle BAC is a right angle.

Express each of the following as a fraction in its exact form.

(b)
(i) CosLBCD, A
5¢m
(ii) tanZADB
12cm
(iii) sinZCBD.
D B
=169 )

ACTT AT B

= 169
SWite pc*- BC*+ AR , oy converze of R}'ﬁnaaomﬂ' Theorem |,

LABC . o ighT -tngle Mavgle anol £ BAC = Gp° |

(\o‘,) Cos LB = — s (189° - L&CD)
— Cos (£BCA)

- _ 5
12,
|

U on 2app - o

.12
- 35,

U0 Aea ofF Apep = Ly 30cm x 12 00m
= |R0m™
BDZZ 3'51—}-}’),7“

BD = [T3¢q | =
E

| = YIFem Answer (b) (i)
g Cg—:f_)o 3)‘3?“ <CBD = 1 %D =
X - %0 i 3= :
MAED = L ies W |
s« S6D e
= 20 P (i11) mal 151
281
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19. The diagram below. which is not drawn to scale, shows two lines, L; and L., intersecting at the
point P(p.4)and cutting the y — axis at the points 4 and B(0,-2) respectiv el), The equation of

L 2 - -
1is 2y+x-6=0. = _» Y= "Ath =D Y= ‘\51+3

(a) State the equation of the line passing through A4 and is parallel to the x — axis.

(b)  Show that p=-2, and hence find the equation of line /.»

(¢) Find the length of PB.

Z7%C s Vﬂ%‘m\w below -

(d) A trapezium PABC, with AR parallel to PC, has an area of 12 units®. Find the
coordinates of .

A

\P @ 4)

Q.-Z)
C ('I/r) L;
(@) Wwen ¥ =0,
W= -%lo)+3
Y=3

Cooamates of A are (0,3) |

Eﬁ,uqﬂm of e papsma Twwgh A omd parallel 4o
A—-AXTS s \d 3

(6) When 1=p ond y-= 4,

+2 2505
ip-=
Grogentof |, - 4=
: =5
= -3
- Egpoaton of Ly o w= -3 <2,

SA2 Maris Stella High School
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&m(&nrr s I 6

D

() Lengin of PB= | (-2-0)" + [4-¢-23]

= &+
[%0

= L. 22 ik 6384%)//

(4) Ket coordmates o C be (-2,r)

5{[3~£—1}]+@*Q}“ 2 =12

END OF PAPER

@ (—x.73)

15 +4-r7 - 12
q—l"‘ e FE
wg: e
- CoOrdmades of € gre f=%,=3) .
w4
Answer (a) \j:j -[l]
() N=-3x-2 3]
© 6-32uilk 1]

(2]
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1. A small pond can be filled by two taps A4 and B in 3 hours. Tap 4 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 can be filled up in | hour by

(i) Tap 4, [1]
(i)  TapB. [1]
(b) Form an equation in x and show that it reduces to 2x* -6x-9=0. (3]

(¢) Solve the equation 2x* -6x-9 =0, giving your answers correct to 2 decimal
places. (2]

(d) Explain why one of the solutions in (¢) is rejected. (1]

(e) How much longer does it take for Tap B to ﬁllvup the pond than Tap A4? Give

your answer correct to the nearest minute. [2]

2. The coordinates of points A, B, C"and D are (9, 9), (£, 6), (3,0) and (1, 8)

respectively.
1 A4(9,9)
D(1,8)
/ ¥ > X
%, 0 (3,0
(a) Find the length of AC. 2]
(b) Given that the point B lies on AC, find the value of &. 2]
(¢) Find the equation of CD. (2]
(d) A line /, with equation 7y~ 5x~18=0intersects C'D at the point P. Find the
coordinates of P. (2]
(e) Find the coordinates of the point () where /; cuts the x-axis. (2]
3
SA2 Maris Stella High School 285



3. (a) In the diagram, ABCD is a parallelogram. The point Q lies on AD produced.
The line BQ intersects CD at point P. [t is given that BF =7 em, BC =8cm
and DQ =4cm.

4 8em _ C

() Prove that triangles BCPand QAB are similar. 2]

Find

(i) Area of ABPC 5
Area of quadrilateral ABPD (2]

(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 1 Diagram 2

Diagram 3

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 1 2 3 -4 5 n
Number of shaded triangles 3 6 9 12 x -
Total number of (triangles 4 9 16 25 ¥
Number of unshaded triangles 1 3 7 lE 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 3,

(i) find, in terms of n, expressions for x, y and z,

(iii) find the number of unshaded triangles when n=2016.

SA2 Maris Stella High School
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§. The diagram shows footpaths BE and CFE in a park ABCDE. There are Pokestops

at locations A, B.C, Dand E. Given that AB=82m. BE=140m, CE =120 m.

BCE =48 . DCE =59 and ABE = CDE =90".

{a) Calculate

(i) the distance between Pokestops A and E. 2]
(i) the distance between Pokestops (" and D, 2]
(i) CEB. (3]

(b) Given that there is a lure set to attract pokemons at Pokestops B, C and E. find
the area of the triangle formed by these three pokestops. 2]

(¢) Using the radar map, a rare pokemon. Snorlax, is sighted at . Given that
Snorlax will disappear in 15 minutes, determine if a trainer will be able to

catch the Snorlax if he runs from B at 10 km/h. [

Lsd
[
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6. The diagram shows the positions of Tanah Merah Habour H, a lighthouse L and
two buoys A4 and B. HAB forms a straight line. The bearing of A from His 048°. It

is given that HA =4.5km. AL =32km and HAL = 128"

(a) Calculate the

(i) bearing of L from 4, [2]
(ii) bearing of # from L. [3]
(b) A boat sailed from the habour along the route H4B8.
(i) The boat sailed at a constant speed of 5 m/s. Given that the boat
reached A at 09 45, find the time it left 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 // to B. (3]

SA2 Maris Stella High School 289



7. In the diagram, PORST are points on a circle with centre O. UP and UR are

tangents to the circle. 7TOQU is a straight line and OUR = 23°_

Find, stating your reasons clearly,

(a) LORU ,
(b) £TPQ,
(¢) reflex ZPOR,
(d) LPOR,
(e) LPSR,
(Y £ORX.

SA2 Maris Stella High School
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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?.

< xm >
»

]l}
8
Im

2m

0 B
(a) Given that the length of the plot of land is x m, write down expressions, in
terms of x, for
(i) BC ; [1]
(ii) AB. [2]
(b) Hence, show that the area, y m?, of the chicken coop, ABCD, is given by

720
ym 196~ -, 2]

The table below shows some values of x and the corresponding values of y,

correct to I decimal place, where y=196-4x - 28 ;
X
X 8 10 15 20 25 30 35 40
¥ 32 84 88 a 67.2 52 35.4 18
(¢) Find the value of a. [1]

(d) Using a scale of 2 cm to represent 5 m on the x-axis Marxd 2cm
to represent 10 m* on the y-axis tm:w draw the graph of

y=196-4x-122 (3]
X
(e) By drawing a tangent, find the gradient of the curve where x =20, [2]
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(f) Use vour graph to find
(i) the range of values of x for which the area of the chicken coop is at
least 60m’, (1]

(if)  the value of x for which the area of the chicken coop is greatest.  {1]

- End of Paper -

10
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(1) | Fochon of powd'#llw\w&’m th = x+3
, I 7
(b) | Facton of pond fllad by B Aand Bin |h = 3
—é—d + 5_";(.?3 = 5 '_13“ .
3t + 3L = AL (A+3)
62+ 4 L= xS+
2 —6%x-9 =0 (shown) /.
(<) v o= = (0T {El)™ 40X
202)-
_ & £ J10%
= 3 .'
= 400 or -llo (2dp) ,
(d)| As e measurement- of fime ic postive . < X camot
e - 110 .
@)| Axtd-%x - A+3>

Wugn ¥ = 4.098076 ,

2 Time Aifrence = 4.0980% + 2
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= 426 mm  (neayest min-) 2
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@) Lengh of Ae = (9-3)*+ (% -0)*

For

Examiner’s Use
2 10°8 uwh, (23f)
(b)) | Grodweat of AB =  Cyudwent of AC
q-6 q-0
Q- a-3
2 I B
3K = e
12 = 90@Q-k) .
2 = q-k
=T =
BT
(C)  @radient of D = —3=2
- -4
u-o 4
-3 .- T
Y = =42t
B wofion of CD s -\3-_:-*4—)(.+|2_-V-//’
(d) Ty-5x-18=0 — @
Y= -dat — @
Suo- @ b (D,
TEH4412)-52 =18 = 0O

"R+ g4 - =0

= aB8d. 2Lt =5

—321 = 46

L= 2

Slb- A= 2 e @,

\A: "4—(1){\2

- &
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o) ~5x -8 =0 .
-ox. = |2
- 5
iz = B E

< Oordvotes of Q@ ave: (=32, 0D

3(09 % - e @ A4 =12 A

i N S NG A

™~/ AN /

<~/ S/

fisoo]
O LBCP = £ QAB (opposite Zein o pralldooram dre
T ey, )
® zscep = LAal (alk 2s, BC/ QA ) ‘
o AKP i< Siilar o AQAB.  (FAA-swilanty) -
G\) 6(&_- .
T %
e, = |05 m
- 3.12: oM lr
Go Area DBPC

| \
N
%‘s
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(contld)

‘g@{.‘\) x: dpgeyve *’hd’ D&DP tw.S Slmnﬂi" ,}0 &QAB « Examir’:::‘sUse

Foo agre \los )/

L
= 9
Pea of &4 6M> 1.
T hweo of ABRPD q-|
q
— B
Ao ABPC : Aea AGAR || Ata AQAD: hrea ABPD
4 ;9 a - g
| Veneo Prea ABPC A
H / Aeeon ABPD - bl
- g (Y
- 2 /.
3

L)@ ket LADC =B and £ DAC = 2DcA = & (bate L5 of

RS T AADC)

B

LIRE = dtp  (ext- L of A)

L BCA = oftp - (ext L of A) | ¥Romewber :
- Z used misF
W LDAE = LBCHRT %u&%m

® Given BC=DA  and AC = EA, | induey £
- AABC = AEDA (SASD 4
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(i.“) A = 3‘/\ Iy
= ()32 @ n*an+) ,
Z = (n4)” - dn, ©© n*-n+l,
Ba) By Artnagaras' Theorem
AE>=- 82" +140*
= 26324
AE = | 263249
= |62 ™M (BS—E)/I
. & D
Qb s 33° 7 T3g
D = 1205 59°
= 61.8m (3s.§)
"7
V) | Uswy sie vule
- ShE®C . SME&"
120 T |40
smEd = 2 = X120
B » 39.56769°
A o <] ) DI
BEC = |80°- 3A-56T70° - 48" (< sum of &) k-
= 92.43291° -
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b (o)

Prea of Apec = 5040)U20)sin (4a. 4324(°)

For

2 §393. 42833 m*

Examiner's Use

= 33290 m* ( ?’3'9)//

(¢) lAgqu s vule,
BC 140 .
SN 93430 8 987
BC = i X Snd2.4%24l°
2 13821877 m
= 0.\ 21877 km

Time token Yy wamer 1o reach C fom B =

O- 18221837

10

h

= 6.0(322123%F h

Y ‘3\mm (BBF)

= Tne %nmer Wil veacdh C yn Hive do ty awd

Cathn the Svevlax -

SA2 Mari

is Stella High School

298



ak *t**
*ogw

Wy

o B R P
I\'iAVRIS STELLA HIGH SCHOOL

Marks:
Subject: Paper No: Date:
Name: Class: No:
é((?:\) LEJP;L = 1800”18’0 (O\A;\_\ Le on st Iﬁw_) Examii::’s Use
= b2
Baaving of L. fom A = 4g°+52°
= 100°,
()] Usivg cocme vule
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2 694444 ke

Usig sive rule ,

sin ABL ain 123°
22 - 6-A44\4-
Mg ,
s\ AHL = Boaam K32
AL » 2].2a263°

&Qd‘fl“ﬁ of HAfom L =

= 49.3° ( ld-p),},

120° 4 (4€°+ 21.29>63°) (al-28)

b))

4. 5km = 4500mM
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Tivg toen Wy Poot 49 ) Aom Hte A= — 5 —
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= V5 min
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O b | \ot e papendicular distance fipm L 4 HB b ol
s B2 —1
A = 2.2%Sn5°
b= &-521634 e -
\ : bt ﬁﬂe glwemes+- Z of elevotion
O¢f 3km \ bQ. & . |
@>\ , ton @ = ?fl\:?zw%
L 2520634 km &= 3.0° ((dp) -
T@) £0RU =Q90°, (fon-L vad: )
b)|  2TPa= A0°, (£ i semonle)

CC.) LPUD =z £ RO = 55" ( +an- Ffom ext. p..e)
£0PU = qo (th:mJ.mol )
£POR = I (274 23°) °
= 162‘r ‘-
Veflex £PoR = 300°-134° (4o at o pt.)
= 1%";
d) LPAR = 220° = 2 (L cove = 2%Z af areunterevcs )
R
Ce) A%Rw 34° = 2 (<o cve = 2z at Qrwwcperenoe,)
67
g) | Z2UR = [Q>-Y0°- 23° (2 sumof AUOR)
c 6]
2008 = Y (o foof 1cos mosR)
= 56, 6 ..
/? 300
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A0) BC= @-4)m,
(M) sg = Jﬁ%.m

C AR = (Lgf? _4)‘“//

(b o= (x-a)( %0 4)
\4 = _(%’4’1’%%’\5
e L Tl (sl/mwv\)//
Ce) & = (46 - 4(=20) - 2
= €0,

% s
(e)  Gradent of curve (at x=30) = S

F

= =232 (33‘]9.)/
£f4) §(m <A £2%H5

) x=lk
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Mathematical Formulae
Compound interest

Total amount = P| 1 + e
100

Mensuration

Curved surface area of a cone = -/

Surface area of a sphere = 47

Volume of a cone = %nrzh
4
Volume of a sphere = Enr’

Area of triangle ABC = %ab sinC

Arc length =r@, where @ is in radians

1 .. .
Sector area = —2-r26' , where @ is in radians

Trigonometry

a b ¢
simA sinB sinC

a’ = b1+C2 —2bccos A

Statistics

L

Mean = —
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4
Answer all the questions.

1 There is approximately 6.022x 10** 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.

AREWEY 556508 svmummmnenunie atoms [2]

2 (a) List all the prime numbers that satisfy —2 < x <11.

Apawer (BY «uum v sunsanonsm e [1]

(b) Solve the inequality 2x—9 <x+1<2x-—5.
Represent the solution on a number line.

Answer (b)

[2]

SA2 Nan Chiau High School
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5

3 Asalesman 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.

Answer $ ... [2]

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.

Answer n= (2]
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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 BLUON IN SALES - 40

BELLIONS OF DOLLARS ,,...._;.N ._... ...D,é.. 5 .
BIONG OF U : ] L

| GOP OF AFGHANSTAN | L
| 321 BILUON e i £ : { i 925
$41 BLUON INSALES $113BLLONINSALES B ERt

, HIBUOKINIAES I — s -8

$8 BILLION IN SALES | 18
=10
» : : - 1;": 5

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

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

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

6 _ , 2x* -1
Make x the subject for the equation y =—; 5
x —_—

BIEWER. TS s onsnsivs SR8 e amuieamnss [2]
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7 1.1
1
Given that A - , find the exact value of 2 .
_2_ _ 1 2 X
Yy X
Y.
Answer X i [3]

8  The remainder of (k+13), (k +14) and (k +35) are all equal to 1.
Find the two smallest possible values of .

HISHEE vvoninssimmannssn sistas [3]
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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.

Answer () ...ovveiiniiiiiiiiin [2]

(b) In a convex 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) Greatest 1 =.....cccciveiniisusnsnsnsns

EBEEE 15 sonommits s 5 SRR S80S [3]
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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,
form an equation connecting N and .

vl R ——————— [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.

AGSWEF (B) crsvscmiinennamns seconds [2]
11 The figure below shows a Pascal’s Triangle.

Row 1: n=1 ] .
Row2: n=2 1,
Row3: n=3 (-
Row 4: n=4 1 31," 3,,’1 1

1 4,/ 6’,’ 4 1

15,1010 5
16,1520 15 ¢ ]
17,2135 35 21 7
] 8’,’ 28’,’56 70 56 28 8 ]
Row n: Viny'N S (n-1) 1
Find /, the third term from the left in the n-th row, where #n >3, in terms of ».
ARSWEF IN'= iisiinnrrnsnsnos comsvssasmns [2]
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10
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 to 15.
Find the least possible age of the youngest child.

AHSWEF (@) 5000505 sommasan snnus sy (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.

Answer (b) covvveiiiiiiiiiiin [2]

13 () By using completing the square method, express x* +2x —% in the form

x+h) +k.
(x+)

Answer (8) «vsussss wseeresrmossvannas (2]

(b) Write down the equation for the line of symmetry for y = x> +2x— 2

ANSWEP (D) vveeeveereneeaeniresnsens [1]

c . . . .
© Write down the coordinates of the minimum point for y = x? +2x— 3"

Answer (€) (..oovvens § SETE S ) [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,

(@ y=349,

[2]

b) xy=4x-3.

>

[2]

314
SA2 Nan Chiau High School



12

15 In the diagram, 4, B and C lie on the circumference of the circle.
Given AC = 13 cm, AB =37 cm, BC = 40 cm and ACD is a straight line.

(a)

(b)

D

Explain why BC is not a diameter of the circle.

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

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

(2]
Find the exact value of
(i) cos BCD ,
HAnswer b)) swssssmmssssmonensns susn (3]
(ii) the shortest distance of 4 to BC.
Answer (B) (11) cooveiveiiiii cm  [3]

SA2 Nan Chiau High School
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16

E

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
(@ w
(b) x
© »
d) =z

Answers (@) w=................._. [1]
(0) X= oo [1]
© Y= oo [1]
(d) 2=, 2]

316
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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 construct a similar railway tunnel in
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°.

b
T—\ N
i
1
|
|
I
; 17
o1
i
1
I
I
I
d y
A B G
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.

ABEWEF s swwnsmennsampasses m?  [5]
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18  The diagram shows the speed-time graph for a car journey.

speed (m/s)

2 time (s)

B e e e T e

]
1
1
1
1
I
I
I
1
1
1
1
1
1
]
]
1
1
i
1
1
1
1
1
I
[

3

0

(@)  Calculate the acceleration of the car at 5 seconds.

Answer (a) ..................... ms™2 [1]

(b)  Find the value of t, which the car comes to rest if its retardation is 2 % m/s?.

ARIWEP (B uuvesssssssommmmmonnsyes s [2]

(c) Calculate the total distance travelled.

Answer (C) ... m [2]
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(d)  Use the grid below to draw the distance-time graph for the journey.

Distance (m)
N

1800 |-------1----=-- et BRI CEEE e

1600

1400

600

400

200

A O e

0 +—> Time (s)

o
o
)
o
w
7]
~
o
w

O

N
o

[3]
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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 cm.

Calculate the mass of the pendant if the density of gold is 19.32 g/cm’.

Answer ... g [5]

SA2 Nan Chiau High School 320



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

| The Lost World

£

| Far Far Away T INE TR e
X s 3 5 > 4' .
’ = ¥

| sci-Fi City

Figure 1
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(a)  Inthe recent Pokémon Go craze, the following information are given to locate
the Pikachu Nest in USS:

e On a bearing of 205° from Ancient Egypt;
* 650 m away from Sci-Fi City .

Using the scale of 1 cm : 100 m, with appropriate constructions on figure 1, at
which zone is the Pikachu Nest located?

B bRy ) R ————————— [3]

(b)  Niantic (the programming firm for Pokémon Go) builds a new gymnasium in
USS, where tourists can send their Pokémons to battle virtually.

The location of the gymnasium in USS can be found with the given
information:
e 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 constructing 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 (€) ...oooviiiiiiiii.. m [1]

~ End of Paper ~
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Answer Kev

5.47 X 102%¢

a) 2,3,5,7
b) 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].

2. 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.

2y -1
y—-2

x==x

y_4

x 3

Smallestk =911 or 1
2" gmallest k = 1821

a) 10
b) Greatestn= 14
Leastn=06

10

a) N=l-5-9—0-

m
b) 100

11

(n—-1)(n-2)

OR n2-3p41
2 2 2

12

a) x =28
b) y=17,x=9

13

i) =(x+1)’ —%

i  x=-1
i) (-1,-2)

SA2 Nan Chiau High School
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14
}P
3
2
"""""""""""""""" 4 /—
151 BC? = 40% = 1600 ; 4B% + AC? =
37% + 132 = 1538 (# BC?) [BI]
Since BC? #+ AB? + AC? [B1], CAB
is not equal to 90° , BC is not a
diameter of the circle.
b)
. 5
1) _r
ii) 12 cm
16 | a) w=90°
b) x = 60°
c) y=30°
& z="75"
17 1171000 m3
18 |a) 5ms~?
b) t =50s
c) 1750m
19 | 229¢g
20 | a) Hollywood

b) 4.3 x100 =430m (+10m)
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Mathematical Formulae

Compound interest

Total amount= P| 1+ i,
100

Mensuration

Curved surface area of a cone = 7/

Surface area of a sphere = 4

Volume of a cone = %mﬂzh
4 5
Volume of a sphere = 3 b

Area of triangle ABC = %ab sinC

Arc length =78, where @ is in radians

Sector area =%r26 , where @ is in radians

Trigonometry

a b ¢
simA smB sinC

a® =b +c? —2bccos A

Statistics

Mean = %
z

Standard deviation =

oA (A
xf zf
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3
Answer all the questions.

1" There is approximately 6.022x 10> atoms in 12 grams of Carbon.
An average Singaporean’s mass is found to be approximately 58.935 kilograms.
Itis 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 1023 e [M1]
=547x10%¢ [Al] or [B2]

Answer ..................... atoms [2]

2 (a) Listall the prime numbers that satisfy —2 < x <11.

Answer ...........ooooiiiiiiin [1]
(b)  Solve the inequality 2x -9 < x+1<2x—5.
Represent the solution on a number line.
=10 < —x<—6
6<x<10 @ e [B1]
Answer
*— O
[BI1]
6 10
(2]
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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.

Sales price = 35 X 2= ----[M1]

.. . 3500 _ 100
Original price = — X5

5
= $1555.56 (2d.p.) ----------- [Al]

Singapore with an area of 719.1 km? is represented on a map by an area of 28.764

sz .

If the map has a scale of 1 : n, find the value of n.

28.764 cm?:719.1 km?

1 cm?: 25 km?

lcm : 5km ----------- [M1 for square root]
1:500,000 n = 500,000 -------- [A1]

ANSWEF o iniiaanns

In 2002, a study was conducted by Princeton’s International Networks Archive, to
illustrate the sales by the leading global fast food restaurants.

McDonald’s - the world’s leading fast-food restaurant
$41 BILIONIN SALES S

GDP OF AFGHANSTAN
$21 BILLON H

$4.1 BILUON IN SALES $11IBRUOR INSALES
$£3 BIUION IN SALES

$8 BULION N SALES
$6.7 BLUON IN SALES

$9.4 BRLUON IN SALES

Explain one way in which the infographic is misleading.
[Misleading feature + effect] — accept any reasonable answer.

1. The title of the infographic [B1] didn’t allow the readers to make their
own judgement on the leading fast-food restaurant [B1].

2. 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.

(2]

SA2 Nan Chiau High School
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6 ) . 2x% -1
Make x the subject for the equation y = == 5
x'_ —

y(x?-2)=2x*-1

Fy-2)=2y=1 oo [M1]
2_23"1

y—2

- e S [A1]

y—2
Answer .......cccoiiiiiiiiiiiini, [2]
¢ 1 1
Given that ——2 =l,ﬁnd the exact value of 2 .
2 172 x
Yy X

y—x

xy 1

ST 1
2x—-y 2 (M1

Xy
Ay=x)=2x=y ereeee [M1]
3y=4x
y 4
e Al
.3 [Al]

ANSWEL . .oi5iimminmmmnmrsmnnssssnes [3]

8  The remainder of (k +13), (k +14) and (k +35) are all equal to 1.
Find the two smallest possible values of k.

k—1is a multiple of 13, 14, 35

LCMof13,14,35=910 --—ceeemm-em [M1]
Smallest t=910+1=911 or] -——-ceceeeee- [Al]
2" smallest k=910 + 910 + 1 = 182]  —oooemmeeeeee [Al]
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Paper '%r._

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

ext.angle = 180 — 1_20}3 = 36° - [M1]

Number of sides = 3?669 =10 e [Al1]

ARSWEF .53 somas vawws vmsns cmaansmss [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.

Smallest Ext. angle = 20°
Largest Ext. angle = 50°  --—---mmmomem- [M1 for either]

Greatest value of n:
Total Ext. angle = 360 = (50 + 20 + [n — 2]20)
n = 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]

211, Ly S — [3]
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7

10 (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 -—--—----- [M1]
1500
N = - [Al]
ARSWer ......ccoooiviiiiiiiiiin.., [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
3 12 5
1 4 5 | e [M1]
1 160 100 | —eeeeeeee [Al]
Answer .................. seconds [2]
11 The figure below shows a Pascal’s Triangle.
Row 1: 1
Row 2: | .
Row 3: T2 0
Row 4: T 2 3 1
] 4 & 4 1
1 5 10 10 35 1
1 & 15 20 15 & i
1 7 N 35 15 3 7 i
1 8 28 54 70 56 28 8 1
i 7 346 B4 1286 126 B4 36 9 1
1 10 45 120 200 252 210 120 45 10 |
Row n: 1 n n 1
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.
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.
(n-1)(n-2) 1 3
5 ORon? ="nt 1 e [B2]
AVEWEE csouvwnwinses isvsnssammnnas [2]

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 to 15.
Find the least possible age of the youngest child.
x,15,15,18,19 --------meeeemeeee- (M1]
x+15+1:+18+19 — 15
X =8 - [Al]
ANSWeEr ...oviiiiiiiiiiinn, [2]
(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,%,19
15+33/+19 - 17
Yy =17 - [M1]
x+1s+1:+17+19 _ 15
x=9 [A1]
ANSwer ..........ooiiiiiiiiiiinn, [2]
13 () : : " 5
By using completing the square method, express x~ +2x — 1 in the form
(x—h) +k.
5 5
2H2x—=(x+D) 1P == s Ml
2 (x+1) 1 [MI1]
> 9
=lx+1) —— - Al
(1)~ [Al]
ANSWEF o iiiiiiiiiiiiiiiiiieainns (2]
(&) Write down the equation for the line of symmetry for y = x2+2x—=.
X ==1-meeee [B1]
ANSWer ..o, [1]
(iii)

. . - : 5
Write down the coordinates of the minimum point for y = x” + 2x — rk

9
T [B1]

ANSWEr: vus swwmmpemsmmesnemss swen [1]

SA2 Nan Chiau High School
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9
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%),

}J

(2]
B1 — Shape
B1 — y-intercept

(i) xy=4x-3.

(2]
B1- asymptote + shape
B1- graph thru (1, 1)
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15 In the diagram, 4, B and C lies on the circumference of the circle.
Given AC =13 cm, AB =37 cm, BC =40 cm and ACD is a straight line.

D

(a)  Explain why BC is not a diameter of the circle.

BC? = 40% = 1600 ; AB? + AC? = 37% + 13% = 1538 (#+ BC?) [BI]

Since BC? # AB* + AC? [B1], CAB is not equal to 90° , BC is not a
diameter of the circle.

(2]
(b)  Find the exact value of
(i) cos BCD
Consider AACB, using cosine rule,
372 = 13% + 402 — 2(13)(40) cosACB  [M1]
cos ACB = = [M1]
cosBCD:—cosACB=—% [AT]
NS 165 s s smmameses (3]
(ii) the shortest distance of 4 to BC.
ACB = cos™? >
=cos™ -3
area of AABC = %(13)(40) sin(cos™! %) = %(shortest distance)(40)
[M2]
shortest distance = 12 cm [A1]
HANSWEL wvsevassnammmmmsse vy (3]
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16

E

In the diagram, the points 4, B, C, D, E lie on a circle, centre O.
Lines AC and BE intersects at F such that BC = FC.
AOD and BOE are diameters, and £ OBA =60".

Find
@ w
(b) x
©
(d) =z
w = 90° (angle in semicircle) ----------ceeemeeeev [B1]
x = 60° (angle in same segment) ---------en-mn- [B1]

£DEA = 90° (angle in semicircle)
y =180°—90°—60° = 30° (angle sum of triangle) -------mmmmmv- [B1]

£0BA = £0OAB = 60° (OA = OB = radius)

4£BCD = 180 — 60 = 120° (angles in opp. segment) ----—---emeeeeev [M1]
ZBCF =120 — 90 = 30°
z= 1802-30 (base angle of isosceles triangle)
z=175° - [A1]
Answers w=.................. :
= 5 memnomcomsscassinin
P sienems sabms e

[1]
(1]
(2]
(2]

SA2 Nan Chiau High School
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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

- m I S

Figure 2

Figure 1

Calculate the area of the major segment which the railway train will be passing through.

BO =17 —-12
=5m

Consider AOBC,

5
cos ZBOC = —

12 [M1]
2B0OC = 65.3757°
Reflex £ZA0C = 360° — 65.3757° X 2 (zat a point) [M1]

= 229.,2468°

229.2486° ]
area of sector AOC = ——5— X w(12)?
= 288.082 m? [M1]

1
area of AAOC = 5(12)(12) sin(65.3757° x 2)

= 54,5435 m? _
Volume = (288.082 + 54.5435) x 500 [M1] — add area and
=171313.0534 m3 500 m
= 171000 m? (to 3sf) [Al]
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I8  The diagram shows the speed-time graph for a car journey between two road junctions.

speed (m/s)
N

1
1
1
I
[
I
1
I
I
1
]
1
1
1
1
1
1
i
1
I
I
1
1
1
]
1
1
1

Ll e T ..

> time (s)
0 0
(a)  Calculate the acceleration of the car after 5 seconds.
. . 50
Acceleration = gradient = T 5ms™? [B1]
AASWEE: 55 puisassasosns and ms~% [1]

(b)  Calculate the time taken for the car to come to rest if the retardation is 2 i m/s?.

2 - t=30

[M1]

t =50s [A1]

HATWEF w033 suswrsesaisnss.saspiosns s [2]

(¢)  Calculate the total distance travelled between the two road junctions.

total distance = %(50)(10) + (20)(30) +%(50 —30)(50) [M1]
=1750m  [A1]

AHSWEE so5.05035 55555 5nmunnn smend m [2]
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(d)  Use the grid below to sketch the distance-time graph for the journey.

Distance (m)

1800 |-rmmmsegrmemees S

1600

1400

600

400

200

__L______________.._-..__;______..--.--L--\.--L-----L--L--

0 . > Time (s)
0 10 20 30 40 50

[o)}
o

[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/cm3,

. 1 o
area of inner star = 5(1.8)(1.8) sin 60° x 12 [M1]
= 16.83553 cm?

area of inner star (1.8)2

area of outer star  \ 2
16.83553 (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 X volume

=19.32 x (20.7846 — 16.83553) x 0.3 [M1]
=122.8888¢g
= 22.9 g (to 3sf) [AT]
Answer ..., cm®  [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.

| The LostWorld |

Ancient Egypt
—

et B e e

=
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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:

* On a bearing of 205° from Ancient Egypt;
¢ 650 m away from Sci-Fi City .

Using 1 cm : 100m, with appropriate constructions, at which zone is the
Pikachu Nest located?

Hollywood [B1]

Answer ......cocoviiiiiiiiiinnnnn.. [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
¢ equidistant from Far Far Away and Madagascar AND
* cquidistant 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.

4.3 x 100 = 430 m (+10m) [B1]

ABEWEP ¢sis sonse sanssvamsiss s 5a [1]

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

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 100.

Setter: Mrs Tan — Ng Su Peng, Mr Lee Ah Ngee

This paper consists of 8 printed pages including the cover page.
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Mathematical Formulae

Compound Interest

Total amount = P (1 + L)”
100

Mensuration

Curved surface area of a cone = -/

Surface area of a sphere = 4>

Volume of a cone = %nrzh
J

Volume of a sphere = gm"’

Area of triangle ABC = %ab sinC

Arc length = r@, where @ is in radians

1 .. .
Sector area = Erzﬂ , where @ is in radians

Trigonometry
a b ¢
sind sinB sinC
a’ =b*+c*—2bccos A
Statistics

Mean = %
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3

Answer all the questions.

1. (@ () Factorise completely 3x* —48. 2]
3x? - 48 2]
ii Hence simplify ————.
() P y3x'+6x—24
(b)  Express as a single fraction in its simplest form [2]
m 4

l-m m-4

7 \73

e |2 T . o
2. (a)  Simplify - +3[/64xy" , expressing your answer in positive index form.  [3]

(b)  Solve the following equations.

@ 16"= 3 (2]
(i) 1077 _o01 [3]
el

3. (@ ()  Given that f(x) = x> —19x +b where (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 y = 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.
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4. In the diagram, O is the centre of two concentric circles. A4 and D lie on the
circumference of the smaller circle. B and C lie on the circumference of the larger
circle. 4OC and BOD are straight lines. The length of the radius, OA, of the smaller

circle is 5 cm and the length of chord 4D is 3 cm. It is given that OA = gOB.

C

(a) Prove that AOAD is similar to AOCB.

(b) Find
(i)  the perpendicular distance from O to the chord AD,

(2]

(2]

(ii)  the length of CB , [3]
(iii)  the distance between chords 4D and BC. [2]
(¢)  Prove that ADOCs congruent to AAOB . [2]
5. The diagram shows a circle ABCD with centre O. AE and DE are tangents to the circle.
Given ZACD =72° and « OAC = 26°.
Find
(a) £40D, (1]
(b) ZOED, (2]
(€  24DC, 2]
(d) ZABC. (1]
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5

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, 1J, of the toy block is 1.6 m, and J4, JB, JC, JD are equal in length.

J
e\ c
E El .6
7 . - 6
S 0.8
E 0.8 F
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.

) For the first %of his journey, Mr Ho's average speed was x km/h. 1]

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.

(c)  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.
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6
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) A(8,3)

0

(a) Find the equation of the line passing through the midpoint of 4C and parallel
to the line 3y + 2x = 5.

(b) Calculate

(3]

(i) the area of the triangle ABC, [1]
(ii)  the length of BC, [1]
(iii)  the perpendicular distance from A4 to BC. [2]
9. The diagram shows the positions of three ships 4, B and C and a lighthouse, L, which is

is due south of 4. The bearing of B from L is 098° and ZLBC = 128°. LB = 54 km and

BC =175 km.

(a) Calculate the distance CL. [2]

(b)  Calculate the bearing of C from B. [2]

(¢)  The bearing of B from 4 is 135°. Calculate the distance AB.

(d)  The ship C is moving towards the lighthouse Z with a constant speed of 18 km/h.
If it starts at 1300, at what time would it be nearest to B?

[3]
[5]
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10. (a) InFigure 1, part of the solid cylinder is sliced along 4B to produce the solid
shown in Figure 2. In Figure 2, the cross-section ACB of the slice is a segment of

a circle of centre O and £ZAOB =90°.

1m
Figure 1 Figure 2
Find
(i)  the area of the segment ACB, [2]
(i)  the total surface area of the slice in figure 2. [3]

(b)  OABC is a rectangle. The width, OC, of the rectangle is 4.2 cm. The radius of
the circle with centre O is 6.5 cm. The rectangle intersects the circle at P and Q.

C Q B
%
42
0 ‘ A
65 |°
(i)  Show that ZPOQ is approximately 0.703 rad. [2]
(ii) Calculate the perimeter and the area of the shaded region. [6]
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11.

8

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

decimal place, where y = E +3x.
2

x 1 . 2 2.5 3 3.5 4 4.5
v 21.0 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 cm to represent 1 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.
()  Bydrawing 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 + g =14, [2]
X
(iii)  the values of x for which 18 +3x<18-2x. [3]
xZ
-— End of Paper ---
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E Maths Paper 2 for students checking

SA2 Nan Chiau High School

Qn Answer ZAOD = ZBOC (vert. opp. £)
1)) | 3(x—4(x+4) DO 40 _5
BO CO 6
I(a)) | x-4 AOAD is similar to AOCB (SAS
x=2 similarity test)
1(b) m* -4 o M= 2)(m+2) or 4bi 4.77 em.
(1-m)(m—-4) (A-m)(m—4) = ;
m? —4 b 04 = 203
—x24+5m—-4 5
Scm = —6- OB
2(a) 2y % OB = 6cm
16 Using similar triangles,
R P 6 _5
4 CB 3
20 = ot CB = ﬁcm/?,écm or 3.6 cm
6 5 5
(b)(i1) 10.5 cm
3(a)(1) _-19 o 19 (b)(ii1) | ADOC = A4AOB (SAS)
2 2
2 3 (a) 144°
b= (Ej = 90l (b) 18°
.. 2 * @) 64°
3(a)(d) | [ 19 0 () 116°
) o
3(a)(iii) Y a) 2712 s
375
qo#\_ 6(b) 4.81m>
5
[ a
(3.9 s Time taken = @ h
3(b) The graph of y=- (x —9.5)*— 1 has a .
maximum point at (19/2 , -1).
Which is below the minimum pt of the| ~ b) Time taken = h
graph of y = f(x). x+10
Hence the graphs will not intersect.
4(a) ZAOD = ZBOC (vert. opp. £) x x+10 60 3
180° - ZA0D
Z0DA=——"— Ad) 6 min
_180° - ZBOC
2 7 e)
=/0BC
AOAD is similar to AOCB (AA
similarity test)
OR
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E Maths Paper 2 for students checking

3e) y:—%x+l4
3
(bi) 40 sq units
bii 5 3
length of BC = \/(0—4)? +(5-15)
=10.8 units
biii
" h=7.43 units
9(a) 116 km
(b) 046°
(c) 69.8km
(d) 16 53
10ai1 2.57 (;m2
10ii 901 cm’
10bI 0.703 rad (shown)
10bii 25.3 cm?
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2016 Sec 3 EQY Paper 2 marking scheme

Questi | Answer Marks
on
1(a)(i) | 3x* —48
= 3(x* -16) M1
=3(x—4)(x+4) Al
Ha)(i) | 3x* - 48
3x? + 6x —24
_3(x—4)(x+4)
3(x* +2x-8)
_ (x—d)(x+H4) M1
(x+4)(x-2)
_x-4 Al
x—2
1(b) m 4
1-m m—4
_m(m—4)—4(1-m)
(1-m)(m—4)
_m* —4m—4+4m M1
(1—m)(m—4)
. m’—4 o (m=2)(m+2) m* —4 Al
(1-m)(m—-4) (1-m)(m-4) -x*+5m-4
2(a) 5 _%3
o R
;) +Aesy!
2( 3y ) x ! (convert divide to multiply, power 0 = 1) M1
= - 1 _
2x 18 3\/@
; % M1
= 27—}1}— X —1—1— (power 3 goes in and simplify the root)
256
_27y’x Al
16
2B\
O [ e _ 1
8
24Y s 2—3 M1
4x =-3
=3 Al
X=—
4
2(b)(ii) 3a-1
16 =0.01
J10
3a-1- M1
10 ?=10"
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M1

1
Ja-1—=-2
2
1
Ja=-—
2
1 Al
a=—-——
6
3a)i) | x2-19x+b Or shown
2 2
¥’ +2ax+a’ =x*—19x+b ,
x*—2ax+a’ =x*-19x+h b—[%] - M1
-19 1
=20 e M1 197 1
2 2 b = (?) = 902 -------- Al
9y 1
b= 1— =90——-—-——-41
2 4
3(a)(ii) , 1 19)?
xX)=x"—-19x+90— = x——
S(x) X 3
19 B1—correct x
E"O B1-correcty
3(a)(iii
) A
\ G\ -s haPe
0% Y Gl - y-intercept
< &l - turningpt
o] {1%?-,0) 3 at coreect position
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)2 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)?< 0 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
=f(x) 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 about y = -.05.
Hence, the graphs will not intersect. Al
OR
Graphofy=-(x—9.5)?-1is alwa‘ys 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
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ZAOD = ZBOC (vert. opp. £)
40DA=180 - ZAOD

_180°- ZBOC
2
=Z0OBC

ZAOD = ZBOC (vert. opp.

Z)
Do_40 s
BO CO 6

AOAD is similar to AOCB

AOAD s similar to AOCB (AA Al Al
similarity test) (SAS similarity test)
(b)(i) 32 M1
Perpendicular distance = - —-{5)
=4.77 cm. Al
b1
(b)(ii) OA=EOB
6
Sem = éOB
6
OB = 6cm M1
Using similar triangles,
6 5 M1
CB 3
Al
CB = Bcm /?%cm or3.6cm
(b)(iii) | Perpendicular distance from O to CB
_ e _(_IE ;2)2 M1
} =
=, f3212
25
=5.7236cm
Distance between chords
=5.7236 + 4.7697 M1
=10.5 cm (to 3 sf) Al
(c) OC =08 (isos A) M1
ZDOC= ZAOB (vert.opp. /)
OD = 0A (isos A)
ADOC = AAOB (SAS) Al
5.
(a) ZAOD =2 x72° =144° B1
(b) ZODE =90° (tan L rad) M1
LEOD =144°+2="72°
ZOED =180°—-90°—-72° =18° Al
o _144° M1
(c) soup < 180 2144 _18°
ZADC =180°—-26°—72°—18° = 64° Al
(d) ZABC =180°—-64°=116° B1
6(a) Height of pyramid=1.6-0.9=0.7 m
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Volume of pyramid = —1->< 0.8x0.8x0.7 = 5—6m3
3 375

M1

Volume of cuboid= 0.8 x0.8x 0.9 = % m’

M1

56 72 272
+ =—m

Total volume = — + —— =
375 125 375

Al

6(b)

Let the centre of base of pyramid be O.

Let the midpt of AB be M.

JM =0.7* +0.4% = /;—3

M1

Surface area of one slanted side of pyramid

— L v0sx |13 Z032240m2
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 % distance = % x 420 =350 km

Time taken = 35—0 h

X

Remaining journey = 420 — 350 = 70 km
70
h
x+10

Time taken =

350 70 20 16
Ty

x  x+10 60 3
3(420x + 3500) = 18x(x + 10)

1260x + 10500 =16x? +160x
16x* —1100x —10500 = 0
8x” —550x—5250=0

4x* -275x-2625=0

L 2754/275° - 4(4)(-2625)
2(4)
=772 or -849

420

Extra time taken= —— — _].
77.2 3
=0.10708 h

=6 min

8(a)

Midpoint of AC = (ﬂ,ls z 5]

2 2
=(6,10)
Forline3y +2x=5

2 5 2
y=——x+=- = m=-=
3 3 3

Withm = —Z, pt (6,10)
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(bi)

bii

biii

Equation of the line is

y—10=—»§1(x—6)

2
) =——x+14
F ooy

area of AABC

10 8 4 0 .
= — =40 sq units
215 5 15 5i

length of BC = /(0 —4)* +(5—15)°
=10.8 units

let h be the perpendicular distance

%x10.77xh=40

. h=7.43 units

9(a)

(b)

(c)

(d)

CL =+/54% +75% —2x54x75%cos128° =116.309 = 116 km
0 _ 180°—-98°=8§2°
@ =128°—82° = 46°
. bearing of C from B is 046°
B =180°—135° = 45°
AB 54

sin98°  sin45°
_ 54x5sin98°
"~ sin45
sind sin128
54  116.309

§ = sin™} () = 21.46°

sod =75%c0s21.46° = 69.80049 = 69.8km

Time taken = 9%049 =3hrs53 min

=75.624=75.6 km

At time it would be nearest to Bis 13 00+ 3 hrs 53 min=16 53

10ai

10ii

i><71’><3?‘ —lx3><3
area of segment = 4

=2.57 cm?®
total surface area of the slice
= 2.569 x-i-(zn)(3)(100) +v3Z F 32 x 100
=5.138 +471.239 + 424.264
=900.641

=901 cm’

10bl

cosf = B
6.5

¢ =0.86826 rad
/POQ = % —0.86826

=0.703 rad (shown)

10bii

Arc length PQ =6.5x 0.7025 = 4.56625 cm
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cQ = 16.5% —4.2°

=4.96085 cm

Perimeter of the shaded region
=6.5+4.2 +4.96085 +4.56625
=20.2cm

Area of the shaded region

- %x 4.2 % 4.96085 +%x 6.5% x 0.703

=25.3 em?

11
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Name: { ) Class:
3(b) 44 marks 5(b
- ’ 5 10.25¢cm or 30£cm
3(c) 57.1% 6(a) 25(20)~-2x{x+1)
6(b) 25(10) +x(2x + 1) 8(b)(iv | 301°
)
6(CHi) | $(50x% +25x+6250) 9(a) 12.8m
6(c)ii) | §25(2x° +x+250) = $7500 Ab) | 51.3° |
6(c)(iii) | 4.76 or —5.26(3sf) 9(c) 175 0r17.6m
6(cXiv) | $1113122(2dp) 9 () 27.1°
7(a) Radius of A Radius of B Me) 23
=38
e
Height of 4: Height of 8 10@) | 95.0cm
{=12:32
=3:8
{ The corresponding dimensions
of the cylinders are in the same
ratio.
Therefore, cylinders A and B are
similar.
7(b) 64 :9 1 10(b) 1239
7(c) 31_._?_% orﬁgl or 31.8(3sf) cm? 100} | 476 028em? 1o next whole number)
28 28
7(d) 6.827 kg (3dp) ti(a) 3
p=0750r -
8b)(i) | 4.81km 1i{ci) | Whenx=~- 1.5, y=07 '
(cit) | Wheny= - 22, x=].65
B(b)ii) | 8.41 km? (I(d) = - 283<m<-313
Sb)Gii)| 337km Ii(e) | x= 0375
10(d) | Using similar figures, 11(b) g = T s
; Fiit by |
5«;(3
vV, 19 A s
2 W X -
P S— nom
1 729 .
h=42%1729
=11.339
Ht of frustum = 11.339 - 9
=234 ¢m
Height of frustum is smaller than
the height of conical cup.

FMS(S) Sec 3 Express End-of-Year Examination 2016
Mathematics Paper 2
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Class Register Number Name
B TFHER
NANYANG GIRLS' HIGH SCHOOL
End-of-Year Examination 2016
Secondary Three
MATHEMATICS PAPER 1 1 hr 30 min
Thursday 06 October 2016 0845 -1015

won

AN

7.

READ THESE INSTRUCTIONS FIRST

INSTRUCTIONS TO CANDIDATES

Write your name, register number and class in the spaces at the top of this page.
Answer all the questions.

Write your answers in the spaces provided on the question paper.

All working must be written in dark blue or black ink.

Omission of essential working will result in loss of marks.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place
in the case of angles in degrees, unless a different level of accuracy is specified in the
question.

The use of calculators is allowed for this paper.

INFORMATION FOR CANDIDATES

I The number of marks is given in brackets [ ] at the end of each question or part question.
2. The total number of marks for this paper is 60.
3. Youare reminded of the need for clear presentation in your answers.
This document consists of 12 printed pages.
Setter: LimAW NANYANG GIRLS' HIGH SCHOOL [ Turn over
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SA2 Nanyang Girls' High School

Mathematical Fornuilae

MENSURATION
Area of triangle ABC = % absinC
Arc length = r@, where @ is in radians

1 @ T 5
Sector area = Erzﬁ, where 4 is in radians

TRIGONOMETRY

a b ¢
smA smB sinC

@ =b%+ c* - 2bc cos A

359



Answer all the questions.

1 Simplify 251 + 1 — (5n— 1)~

Answer (2]
; 49
2 Solve the equation 2 -(Bx-2)=0
Answer x = or [3]
1
3 Giventhat 16 +32% = 1" find the value of % .
Answer k = [3]
[Tum over
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4 (a) Solve —15<5-3x<2x.

Answer (a) 2]

(b) Write down the largest prime number which satisfies —15 <5-3x < 2x.

Answer (b) [1]

5 (a) Express x% —6x—2in the form (x— p)z —¢q, 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]

[Turn over
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6 (a) The sketch represents the graph of y = kx".

A}/
Write down a possible value of k and of ».
> X
O
Answer (a) k= , n= [2]
(b) Write down a possible equation for this graph.
VA
__/ > x
@ Answer (b) [1]

[ Turn over
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7 Two geometrically similar fruit juice bottles have base areas of 54 cm? and 96 cm?
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) cm?® [2]

8 The points A and B are (1, -3) and (7, 6) respectively.
(a) Given that the straight line m(x + 1) =4y — 5 has the same gradient as the line 4B, find

the value of m.

Answer (a) m = [3]
(b) Triangle ABC has a line of symmetry y = 3.
Find the coordinates of C.
Answer (b) C ( , Y[1]
[Turn over
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9 Weekday admission charges for a marine park attraction are $16 per adult, $10 per child
and $6 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 Child
6 10 ) Senior Citizen
(a) 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 1 senior citizen.

Represent their intended purchases in a 2 # 3 matrix R.

Answer (a) R= [1]
(b) Evaluate the matrix Q = RP.
Answer (b) Q = [1]
(¢) State what the elements of Q represent.
Answer (¢)
(1]

(d) For a certain month, a 10% discount was given per adult, a 20% discount per child and a
50% 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 who are

considering a weekday or a weekend visit during that month.

Answer (d) D= [1]

[Tum over
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10  The diagram shows the locations of four
North
signposts 4, B, C and D on amap. 4, B and D 4 C
form an equilateral triangle. B, C and D form B

an isosceles triangle and ZCBD =90°. The

bearing of D from A4 is 102" and AB = 16 km.

025
(a) Find the bearing of A
0)) B from D,
D

Answer (a) (i) ° 2]
(ii) C from B.

Answer (a) (ii) °12]

(b) Find how far B is north of 4.
Answer (b) km [2]

[Turmn over
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11 Inthe diagram, QRSX is a straight line.

P
ZPRS =90°, PS =25 cm, sin ZRPS =—‘2— and OR = RS.
(a) Find
) the length of OS,
25 cm
—L
QO R S X
Answer (a) (1) cm [2]
(i)  the exact value of tan ZPSX .
Answer (a) (ii) tan ZPSY = [2]
(b) If 2sin ZPXS =3sin ZLXPS , find the length of SX.
Answer (b) SX = cm [2]
[Turn over
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10

12 Inthe diagram, ABCD is a trapezium and BPD is a straight line.

AB is parallel to DC, PC =5 cm, AD =8 cm and AB = 12 cm.

B
ZCPD = £DAB =90°. C
5 cm
(a) Show that A4ABD is similar to APDC. P L2 e
A
F 3
Answer (a) D [ A
8 cm
[2]
(b) Find the length of PD.
Answer (b) PD = cm [2]
(¢) Find the radius of the circle which passes through the points 4, B and D.
Answer (¢) cm [2]
[Tum over
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13 The diagram shows the speed-time graph for the first 15 seconds of a journey.

Speed (m/s) ,
12

-

]
0 6 10 15 Time (t seconds)

(a) Find the deceleration when f = 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 journey. [3]

Distance (i)
N
80 [
l
|

60

40

20

! | ~

0 6 10 15 Tim:(t seconds)

[Turn over
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14  The diagram shows a sketch of part of the graph of

y=(2+x)(3—x). The curve cuts the x-axis at P and Q.

(@)

()

(©)

(d)

12

Write down the coordinates of P and Q.

Answer (a) P ( , ) [1]

Q( ; ) [1]

Find the coordinates of the highest point on the graph.

Answer (b) ( ; ) 2]

Write down the range of values of x for which the gradient of the curve is negative.

Answer (¢) [1]

A straight line PS cuts the y-axis at 4 (0, —2).
Write down, but do not simplify, an equation in x which has the x-coordinates of the

points P and S as its solutions.

Answer (d) 2]

END OF PAPER

[Turn over
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Sec 3 Math Paper 1 Answers

EQY Examinations 2016

10b 11.9km
11ai | 30cm
11aii 4
3
11b 2
16= cm
3

12a | /BAD = /DPC (given90°)

ZABD = /PDC (alternate angles,
AB /ICD)
- triangles ABD and PDC are similar

R P
2

12¢ | Radius=7.21

131 5
' Deceleration = ]%m/s“
13
b 4—m/s
14a | P(-2,0)
14b
(35%)
2 4,
14¢ 1
> —
2

14d | 2+x)B3-x)=—x-2

1 10
) 2
2 x=-1=orx=3
3
3
k=2=1l
) B
4a
ISx<6g
3
4bh 5
S | (x-3P-11
Sh k=-11
6a k = (any - ve number)
n=3
6b y = (anyno.> l)(any +Ve no)x
egy=e*,y=3etc
Ta 3:4
7b 675
8a m=06
8h C(7,-12)
9a 3 2 2)
“l2e 1 J
9b - (80 IM]
78 98
9¢ The total amounts payable by Mr Tan
for weekday tickets and for weekend
tickets are $80 and $104 respectively.
The total amounts payable by Mr Lim
for weekday tickets and for weekend
tickets are $78 and $98 respectively.
94 [ (0.1 02 0.5)
10ai | 3490
aii | (790

SA2 Nanyang Girls' High School
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=
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Secondary Three
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INSTRUCTIONS TO CANDIDATES

Answer all the questions.

2. Write your answers in and working on the separate answer paper provided.
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your answer sheets together.

4. Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
the case of angles in degrees, unless a different level of accuracy is specified in the
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3. You are reminded of the need for clear presentation in your answers.
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Mathematical Forpmuilae

MENSURATION
Area of triangle 4ABC = %ab sinC
Arc length = 18, where & is in radians

1 2 .. .
Sector area = =T @, where 6 is in radians

&~

TRIGONOMETRY
Formulae for AABC

a b c

sin A :gﬁ:sinc

&=b+ ¢ = 2be cos A

372



1 (a) Given that g=2 | pz_rf , express rin terms of pand g . [2]
(b) Factorise 2x° —x° —8x + 4 completely. [2]
(¢) Express as a single fraction in the simplest form. [3]

X2—9 (x —3)

2 O and C are the centres of two circles with radii 6 cm and 3 cm respectively.
P is a point on the circumference of the smaller circle while Q is the point
where the two circles meet, as shown in the diagram below.

Angle POQ = % radian.

(a) Find the length of minor arc PQ, in cm. [2]
(b)  Calculate the shaded area, in em’. [3]

[Turn over
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3 An express bus travels a 240 km journey daily at an avera ge speed of x km/h.

(a) Write down, in terms of x. the time needed (in hours) for the bus to complete

the daily journey.
Last Monday, the bus left the bus terminal 10 minutes after the scheduled time of

[1]

departure. The driver decided to increase the avera ge speed by 5 km/h and managed

to reach the destination at the usual time of arrival.

(b)  Write down, in terms of x, the time taken to complete the delayed journey.

(¢)  Using the information given above, show that x%+ 5x — 7200 = 0.

(d) Showing your method clearly, solve the equation x* + Sx — 7200 = 0,
giving both solutions correct to two decimal places.

(e) Find the time taken to complete the delayed journey, giving your answer

in hours and minutes, correct to the nearest minute.

C o ———

D

The diagram above shows a quadrilateral BCDE , Where B is (—4, 3), Cis (-2, -3),

Dis(6.—4) and E is (6, 8).

(a) Find the equation of the line BE.

(b)  BEis extended to a point P where the coordinates are equal. Find the
coordinates of P.

(c) Calculate the area of triangle CDE.

(&) Aline through C and parallel to DE intersects BE at the point Q.

area of ACQB
area of ACQE ~

Determine the value of

SA2 Nanyang Girls' High School

(1]
2]

(3]

2]

2]
[2]

2]
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(a) In the diagram, O is the centre of the circle which passes through4, B, C and

w

D. 84T is a tangent at 4, BOD is a straight line and 4C intersects BD at P.
Z ACB = 56° and £ CAD = 26°.

Explain briefly why £OA4S = 90°. [1]
Find
(i) ZLAOB,

(i)  ZBAS,
(iiiy ZoAC. (3]

(h) 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, KM =5 cm
and LM =T cm.

Find the length of MN. (3]

[Turn over
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5
81° D

Pm 48 m

B C

In the diagram, ABCD represents a horizontal field and 7 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 mand CD =39 m. /BAC = §1° while Z/CA4D =52°,

(a) Given that the angle of depression of B from 7 is 6°, calculate the height

of the tree. [2]
()  Find Z4DC. 2]
(c) Calculate the length of the footpath BC. [2]
(d) Calculate the area of triangle 4BC. [2]
(e) Find the shortest distance from A4 to the footpath BC . [2]

(f) Find the greatest possible angle of elevation of the top of the tree when

viewed from a point on the footpath BC. [2]

376
SA2 Nanyang Girls' High School



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

A

building

round
mawﬁamﬁ

A peg is projected upwards from the edge of the top of a building, as shownin the

diagram above. The vertical height of the peg above the building, 4 metres, at ¢

seconds after it is projected, is given by the equation /= 6¢(4 —1).

The table below shows some values of # and the corresponding values of /.

t

(seconds) 0 0.5 1 1.5 2 3 35 5

h

(metres) 0 10.5 18 225 | 24 18 10.5 | =30

(@)

(b)

(c)

(d)

(e)

Using a scale of 2 cm to represent 1 second, draw a horizontal t-axis for
0 <t<5. Using a scale of 2 cm to represent 10 metres, draw a vertical
h-axis for —30 < /s < 30,
On your axes, plot the points given in the table above and join them with
a smooth curve. (3]
Use your graph to find
(i) the greatest distance of the peg above the top of the building, and
the value of # when this happens,
(i)  the duration of time when the pegis at least 21 metres above the

top of the building. (3]
(i) By drawing a tangent, find the gradient of the curve when 7=3.
(i)  Explain what your answer to ¢(i) tells you about the motion of the

peg when 1=3. [3]
The peg hits the ground 5 seconds after it is projected. Deduce the height
of the building. [1]
By inserting a straight line on the same axes, solve the equation
37 -17t+5=0 for 0<r<5. 2]

END OF PAPER

SA2 Nanyang Girls' High School
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2016 83 EQY Exams Math P2

Answer Key

Answers

1(a) __»q?
124+q%
1) | (2x-Dx-2)(x+2)
1) | __1
x+3

Qn Answers
2(a) | mcm.
2(b) | The shaded area

=0.815 ¢cm®
Qn Answers
3@a) |21

x

3([’)) 240

x+5
3o |2, =20 L

x x+5 6

To show

o X2+ 5% —7200=0,
3d) |x =8239 or 8739
3(e) | Time taken= 2hours 45 minutes.
Qn | Answers
4a) |y —e+5.
4(b) | .. Tlie coordinates of P are (10, 10).
4(c) | The area of ACDE = 48 square units
4(d) areaof ACQE ~ BQ 1

area of ACOE  QE 4
Qn | Answers
5(a) | The radius of a circle is perpendicular to the tangent at

the point of contact.
(i) Z4A0B =112°
(i) ZBAS = 56°
(i) | L04C=30°
5(b) | ... MN=3cm

SA2 Nanyang Girls' High School
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6(a) | Height~ 8.30 m

6(b) | £4DC~ 75.9°

6(c) |BC~858 m.

6(d) | The area of A4BC

~ 1873 m”,

6(€) | The shortest distaiice = 43.7 m.

6(f) | The greatest angle «f elevation = 10 8°

SA2 Nanyang Girls' High School 380



(b)

(©)

(d)
(e)

b

(i) The greatest distance = 24 m, when 7= 2

(i) 1.3<7<2.7 OR 14 sec

(i) The gradient =-12

(ii) When 7= 3, the peg is falling at a speed of 12_m/s
The height of the building is 30 m.

From 37 —17t+5=0, get 10— 10t = 61(4 —1).
Correct line of /2 =10 - 10¢

=03

7 ¢t (seconds) 0 | 05 1 1.5 2 3 3.5 5
h (metres) 0 10.5 18 22.5 24 18 10.5 | =30
I A
£ “ a a- .
I'
A
1
4 ;
-
- 2 :
H | i a {

SA2 Nanyang Girls' High School
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2015 TKES Sec 3 £M EOY Paper 1

Faw i Answer all the questions For
Examinsr's | Fxaniner's
Use ' Uoe

. x
1 Solve 15-~=1.
4
Answer x= ... [1]

2 lchn played four rounds of golf.
His score has a mean of A5, a mode of 68 and a median of 66.

Find the four scores.

Answer ., B RO . |
3} {a) Calvin thinks of a two-digit number.
[t is a factor of 1320,
[t is a prime number.
Whal is his oumbes?
Arswer{a) - covees T {1]

{b) Writlen as a product of its prime factors, $04 = 27327, Find the smallest

positive integer value of &2 for which 700 is a multiple of S04.

Answer {6} . e 1}

404 WSRIEnAYex 16

[Tum cver
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For |4 (a) Find the range of values of w such that (2w —5)° is an obtuse angle. For
Eraminer's - Examinet's
Use Use

LT L) S | ||

(b)  Hence write down the smallest mteger that satisfies the range of values of w.

Answer (b) ... ... 1]
S Factorise fully 9by —6&x — 3ay + 2ax .
AASWBY wisminsn 5ot msitnitiimniioe. 12}
6 & = {positive integers x: x <10}
A= {{actors of 8}
B = {odd numbers)
(a) Listtheclementsin ANB".
L o o RSN SROEROR | |

(b) On the Venn diagram, shade the region which represents An 8.

Answer (b
nswer (b) £ y 3

[1]

4048/Sec2EndYeari6
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Fer
£zamineds
[ce

(2 -3) 130 Far
7 ?(:'w" f = R -
! 7 o1 Y=l1s ~2J e
(a) Find 2X — Y.
ARswer 48] .o vvsarmsmany e 50 L1}
4
t |z 05 3.7
(b) Without evaluating ~ Y 5 | s State the order of the result of
3ol 2 s
9 /
WENTEY
L L
3
3 5 4.5
i O | |
. ) 1
&  Giventhat thelines y= 3 ~4and (9-2p}y =20+ pe ae parallel, find the
vatue of p.
Answerp = ... |2]
[Turn over
384
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Far 4 {a)y Write 0 000 007 82 in standard torm. For
Examner's Erarvaers
{isg ) Lse

ARIEF L] oo ersirsarvnnndnsini soratmaisveresions |11

{b) The total amount of waste collected is 7.67 million tonnes and
2878 6 thousand tennes were disposed al the incinerator plants

Cakulate the percentage of waste disposed at the incinerator plants.

Answer b} oo e v 2]

10 Simon notices that his clock display shows 06 12.

0e:12

He looks at his cJock again between 08 00 and 09 00
What is the probability that
{a) theclockdisplay shows 10 00?7
Answer fa} ... RS | ||

(b) thelast digit in the clock display shows a §7

- 1LY 1 | (———————————
11 Given that 3 =9 write down the value of

@ 87

Answer (ol . ooce i ipeeesieenowe 1]
(b) 32,

Angwerib} .. 1]
(¢) 57

Avswer (¢} ool iiiinrns |1

Al4s/SeciErviYearin
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For |82 | : f For
Examiner’s ‘ p=3 -y ¥ =x34 5 p=—x'+5 ‘{ Exeminer's
use | : ; ‘ tise

Write down a possible equation for cach of the skeich graphs below.
In each case select one of the equations from the box above.
H
) Ya
-X-. » x
Answerf{a) .......................... [1]
(») Ya
/ \ N
Answer (b) ........................ []1]
(¢}
Ya
i bl A.:x
Answer [t} .......cccovueeenrnnnn M
40458/5ec3Endvearié
{Turn over
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3

For 13 8 spheres, ¢ach of radias 3 om, have a total velume of Az anr. Fat
EXINCE Exeniomt's
Use ’ ) Liso

{a) Find the value of 4
Answer fa)k= _ ... e (1]

{b) The spheresare placed inside an open eylinder, with Tadius 4 cm.
The cylinder stands cu a horizontal sur face and contains enough waler 1o
cover the spheres,

Caleulate the change in depth of the water when the sphetes are taken out
of the cylinder.

Armswerfh) ..o oem (2]

14 A straight line passes through the paints £ (—4, 13) and 0 (0, 5).
{a) Calculate the length of the line joining £ and (4.

APSWEr (@) . oiiiv i 12]
{b) Findthe equaticn of the line PO
Ansier fbliocmeasoaminisin 1o
4048/ SeciEndYearta
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For
Examiners
Usa

15 ‘The diagram shows the major sector of a circle, centre O and radius 15 e,
The reflex angle 408 is 260°. A cone is formed by joining OA4 and OB together.
Calculate the
(a) radiusof the cone,
Answer (@) ......coocoeueeeeee.cm 2]
(b) height of the cone,
Answer (b)) v i €M [2]
16 ABCD s arhombus. CF is perpendicular to AD and intersects 8D at 0.

A —ie e B

D C
(2)  Prove that triangle COB is congruent to triangle AQ3.

Answer (a)

L LT PR T S P OR .

{(b) Name two other triangles that are congruent,

Answer (b} .. ooad . [1]

4048/SecIEndYeart

fTurn over
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10

For 17 {a) Sketchthe graph ol y=(2 - x)x+3}.

Exeminer’s
e

Answer (@)

SA2 Tanjong Katong Secondary School

y Ar
O X
2]
(b) Statcthe equation of the hine of sy mmetry of the graph.
Answer (B) .. e, 1)
(¢) Find the tuming puint of the graph.
AIer oV cwassmy 5 o y 1]

A04B/8eeiENM Yoar

Far
EsRTHRSS
t/za
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11

Foar 18 {a) The first four terms in a sequence are 67, 75, 83 and 91, For
Examiners Exarmree's
Use ) ) N i Lse

{i) Find an cxpression, intenns of n, for the sth teem 7, of this
sequence.
Aarwer i nonaweinovnze 1]

(i1} Evaluate 721.

Answer (@){ii) .................. {1}

{b) Thescorcs of a group of 21 students were recorded.
The results are shown in the stem-and-leaf diagram.

2 -3 6 7 7

3 2 2 4

4 5 5 5 5

ke D 0 3 7 7
6 I 3 8 L)

Key 3|2 means 32
(i) State the median score.
Hnewer (BHD.c.. civniivsaniimnsivese (1]

(i) It was discovered that the scores had been recorded incomectly.
The corrected scores are a] 3 marks Jess than those recorded.

Explain how the mean of the corrected sceres has been affecied by
this error.

Answer (B){1d)

40488 IEndY et &

[Turn over
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12

|

_ For 119 (a) The line PQis shown below. R is a point above PQ. For
- X3MNNErs - - . . n £
Use Construct the wriangle POR in which ZQPR = 40° and PR =7 em. E“SL’Z”

(b) The point G is on the same side of PQ as R.
Find and label point G for which itis 5 cm away from point R and (3]
equidistant from point £ and Q.

4045/Sec3Endeari
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13

far 20 (2) Theszleofamapis |om:{0.25km. For
Exaemned's Ereniners
e Lise

{i}  Thedistance between the stadium and the airport is 14 km.
Find the distance between the stadium and the airport on the map

Avswer (o)) ovvone it (1]

{iij The arca of the stadium on the map is 32 em?
Calculate the actual area of the stadium.

Answer (@i} . oovee e kmE (2]

(b} In alootball league, cach team gains 3 points for a win, 1 point for a draw
und { peint for aloss The champion of the league piays 38 pames and
gains a total of 92 points,

Giventhatthe champion does notlose any gumes, find the number of
i B
gamnes that the champion wins.

Answer(b} ... . 3]
iR Ser3Endvearia

{Tuin over
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For
Examiner's
Use

14

21  (a) A restaurant sells wine by the glass. The table lists the prices.
__Gilass _ 125ml $35
- Glass 175 ml | 350
; Glass  250ml | $ 70

Determine whether the price of a glass of wine is directly proportional
10 the amount of wine. Justify your answer.

ArSHErE(a) cams s o T R e S S b E et e

L.

(b) The alcohol content iu a glass of 250 ml is found to be 30 ml. Given the
constantrate of decay of alcohol is 13mli/h, sketch a graph to represent the
decay of 30 ml of alcohol. Label your intercepl(s) clearly, if any.

Answer (b)

Alcohol 4
content (mf)

»

0 -
Time (h)

(c) The 225-litrc wine barrel is symmetrical about its biggest cross-sectional
arca in the middle. Wine is leaking through a hole at the base of the barrel
ata constant rate of 15 ml per minute.

Complete the sketch below and fill in the time taken for the barrel to be
completely emptied.

Depth (¢cm) ’

B

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

x
-

Time (h)

4048/Sec3EndYearih

SA2 Tanjong Katong Secondary School
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(3]

For
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15

_ Fer 122 {a) One approximate selution f the equation sin 3= 0.4] is y = 24.2, For
Rl Use tus value of 3 to find the solution of the equation that lies between 90° B
and 1801
Amswer () y= ... ... 1]

{b) Inthediagram, 8COis astraight line.
BC=6cnand 4D =10 ¢m.
Given thal the area of AALC = 14 em?, find the exact value of sinZA0C

Answer () sSnZADC = ... . 2]

(¢) P, Qand Rrepresent three islands that are on level groutd such that
Pis14 kmdue west of 0. Angle QP = 23%and angle PR = 50°,

P 14 o

~z7 \ f

Calculate |
(it thebearing of R from P, R
ARSI (ol iivivis s viriiiin e LE)
{ii} thedistance RP,
Anmswerfc)fi) ... km [2]
A48/ Sac3End Yearlt
[Tum aver
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16

For 2} (a) Oneoftbe angles of an isosceles triangle 1s 32°, For
Evaminar's Examiners
Use Use

Write down the possible values for the remaining two angles.

ABEWer (3 cvviviremvesss B spemes seivsvsanes
cand . [2]

(b) Calculate the sum of the angles p, g, 7, 5, 1, wand v shown in the diagram.

A
™

(1)
(o—h

AEWeE (B) cosm mimasasmessivssin 12
(¢} A regular polygon has # sides. Each exteniar angle is ;110 degrees.

Find the size of cach of an interior angle of this polygon.

AVSEY G ocniriniinsinemtnismanisss  13)

End of paper

404B/SeciEnmdYearis

SA2 Tanjong Katong Secondary School 395



2 60, 64, 68, 68

3a 11
3b 36
4a 475 <w <925
4b 48

5 (36— a)3v~ 2x)
6a 2.4,80r ANB = {2,4, 8}
6b

@

7a [~ 6 kgw
(0 4

J
7b 2x3
8 1.8
Qa 782x%x 107

SA2 Tanjong Katong Secondary School
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16b

17a

17b

l7c

1 8ai
18aii
18bi
18bii
19

20a1

20an

20b

2la

4048/Sec3EmtYeaild

AAQD and ACQD
AABD and ACDB
AABC and A ACDA

¥

¢]

\
[

x=—{1.5

(—0.5, 6.25}

59+ 8n

227

46

The mean will reduce by 3

o

56

Iem? : 0.0625 km?

2
3x tys 92
x+y=34
27
. 125 175
Not proportion because === - =
Pop - 35 7 50
[Turn over
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Gb

10a

10b

11a

11b
llc
12a

12b
12¢

I3a
13b

14a
14b
15a

18

37.5% 21lb
0 21c

6 22a
59

] 22b
9
3 22¢i
45 22c¢i1
y=-x +3 23a
y=3- x? 23b
y=2"F 23¢c
288

2887

,7(6}’

=8
394
y=21435

I()é1 108, 10.83

6

152 - (10>)°

Yoy

=10.4

4048/Sec3EndYearit
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Alcohol content {ral)
4

a 231 F'l'imzz

Depth {cm)
'

N\

250 Time
155.8

7

15

113
RP=1175
32and 116
74 and 74
1620

177

[Turn over
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18

16a | OB is common side E
AB = CB (sides of thombus) !
ZABQ = £CBQ(diagonals of Thombus
bisect)

4048/5ec3IEndYeari6

[Turn over

SA2 Tanjong Katong Secondary School 398



Mathematical Formulae

pensuraii on
Curved surface arca of a cone = mré

Curved surface area of a sphere = 4xe?
| B
Volume of acone = 7 s h

Yolume of a sphere = : '}

Ares of trianple ABC = ; ab sin O
Are length = r8, whete £ is in radians

Sector area = -+ 8 where @ isin radimns

-

Trigoncenetry
a b ¢

sind sind sinC

& =82+ ot - 2bccos 4

QLB ICSacIYearEnd 16

SA2 Tanjong Katong Secondary School
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(b}

{c)

4

3 g Y
EXpress —g—see & 2 as g single fraction inats simplest form. {3}
It -x=6 2-x

Factorise 49m® - (m —m)* completely. I3
Express x* —6x—-5 in the form (- 4F + ¢.

Henge, solve 3 —6x —3= 10, giving your answers correct to 2 decimal places. [4]

Given that \\F—iﬁ -g express g in terms ol &. (3]
P

2 {a)

{b)

M Lim spends $x on petrol originally, When the cest of petrol rose by 8%, he
decrzased his petrot consumption by 8%. He claimed that there was no change in

his expenditre on petrol. Explain il'he is right or wiang. {21

A teamof 3 players, Adam, Bruce and Calvin won $10 000 in a competition.

{1} The mency is to be divided among them inthe ratioof 1:2:5

respectively.

Calculate

{a) the amount Adam will recerve, i1l
{b}  the percentage of the otal sum that Bruce will get, (1

{¢} angle that will represent Calvin™s share it the money
distribution isto be represented on a pic chart. {21
(i} I they donated 4% of the wial prize moncy of $10 000, the ratio
becomes | : 3 : 6 respectively and Calvin now received $4800.

{a)  Find the value of k. 3]

(b} Caleulate hos much more or kess will Adam get with this
amangenent as compared to the one in pant (i). i2]

AQsErréectyaarkng 16
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3 A factory produces spors equipment,

{u)

{b}

©

(d}

{e)

1 & hours, it produces x floorball sticks,

Wiite down an expression, in terms of x, forthe number of hours i1 takes

w produce one tloorball stick. ]

in & hours, it produces 15 less badminton rackets than {loorball sticks.

Write down an ex pression, in temms of x, for the number ofhous it takes

10 produce one badmianton racket (11

it akes 2 minutes longer to produce one badminton racket than one

focrball stick,

Form an equation in x and show that it reduces (o x? ~15x—~2700=0. 3]

Salve the equation x* —15x -2700=0 (2]

Findthe ime taken 10 produce 804 badminton rackets.

Give youranswer in hours and minutes, [2]
|Turnover
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4 There are three types of tickets available for sale for a concert

Some of the information regard ing Lhe sale of the lickets are summarised in U table

below.

{2)
{b)

{0)
(d)

“_Tl'}'pc I Type 2 lvyp:3
Costof ] ticket (Saturday) 144 368 88
Costof 1 ticket {Sunday) 568 188 $108
Number of tickets 100 60 44
available forsale per day
Represent the st of tickets ina 2 x 3 matrix P. (n

Represent the number of tickets available per day in a3 » 1 calumn matrix €. |1]

Evaluate (2 2 2)Q and state what your answer represent 2]
is giventhat 20,9 and 4 tickets for Type 1, Type 2 and Type 3 tickets
respectively for both days were unsold.

{1 Find23 = | column matrix R whose elements represent the number of

different types of tickets sold per day (2]
(i)  Evaluate PR and hence find the total revenue for the weekend. (3]
40482 CecTYe arEndi6
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In the diagram, 4, 8, C, O and E are five points on the circle with centre O and
diameters AC and 8D. XEY is atangent to the circle at £
Angle DEC = 20° and angle DEY = 15°.

X A 5’\
\
0
o
15¢ \ .02 C
Y

(a)  Giving your reasons, find

(i) »L’DEC, 1]

(i) zpoc, (t

(is)  ZOCE, 1)

(iv) ZAEC, {1

) LEAC, (1]
(b) Determine if AC is parallel to XE Y. [2]

(c) A student claims that a new circle can be drawn using the points

E, 0. Cand D 10 form a cyclic quadrilateral. Do you agree?

Justify your answer with clear explanation. (3]
) It AE = 8.5 cm, find the radius of the circle. {2]
[Tura over
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6 (a) The diagram shows the minor arcs A%, CL and £# of three concentrie circles,

centre O with radi r, l%r and 4r respectively.

(i) Find the rativ of arc A8 to arc £F. [}

(i) Find the ratio of the area of sector OCD w the area of sectos OkF 12]

(b)  The diagram shows a circle of radius r cm, centre €. PR and QR are two
tangents which are perpendicular to cach other and they touch the circle at X

and ¥ respectively. £Q s an arc of a circle, centre R, radius 18 ¢m.

Given that are Q meets the circle with centre O at Z,

(i) show that r= 7.456 cm, (3]
(i) calculate the arca of POR not covered by the circle. [3]
40482/Sec3YearEnd16
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7 The diagram shows a plot of land ABCD on horizontal ground.
AB8=350m,4D =200 m, angle N48 = R0° and angle DBC = 20°.

Angle DXC8 is obtuse,

350m

150 m

(a}  Calculate
(i) the distance B0, 13]
(i) angle BDC. 3]

(b}  Atnoon, the farmer standing at 4 observes a hot air balloon, # directly
above O.
The angle of clevation of the hot air balloon from the farmerat 4 is 19°,
(i) Calculate the height HD. [2]
(i) The hot air balloon rises vertically at a constant speed of 1.5 m/s.
Find the new angle of elevation of the hot air balloon from the farmer

at 4 3 minules later. 3]

[Turn over
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10

g8 Answer the whole of his yuestion on a piece of graph puper.

The aumber of bacteria, M unils in a food item in time, 7 minutes are connectad by the
equation N=35(2"".

{a)

(b)

{€)

(d)

(¢)
{n

o
pa
(¥

/ 0 0.5 i 1.5 2 2.

N 175 | 247 1 35 | 495 70 e 99.0

Cakulate the value of .

Using the scale of 4 em 1o represent | unit, draw a horizontal r-axis for
U<g1<2.5.

Using the scale of 2 cm to represent 10 units, draw a vertical M-axis {or
ES S T

On your axes, plot the points given in the table and join ther with a
smuouth curve.

Use your graph o find the renge of values of 1 for 75 < 352" "y <&0.

Bydrawing a tangent, {ind the gradient of the curve at {1, 35)
State what does this langent represent.

Use your graph 1o solve the equation 35(2' ')+ 57— 80 = 0.
When ¢ 2 & minutes, the number of baciena has increased by 200% [rom

s original anount and the food iten is not sale to be cornsumed.
Use your graph to determine this value of £

404B/2/SectVe mEnd 16
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9 The diagram shiows the cross-section of @ pendant, which is in the form of a rectangular
prismofsides 20 mm by 15 mm and thickness 5 mm with a circular hole of diameter
& mm dnlled in the centre along the axis of the prism.

O mm,
-
O 15 mm
) 20 mm i
() Findhe cross section area. in mm? of the pendant. (2]
3] Find the valumne of the pendant, in mm?. 2]
{¢) The manufacturer claims that the pendant is made of pure silver and has

a mass 0f 0,48 ox Justify his clzim using the additional information

given below. 1]

Density of pure silver = 10.5 g/en®

1 ounce {oz)=2835¢g

) The manufacturer decides to melt the original pendant to torm more

than one identical cone .
The radius of the base of the cone is 3 mm and the height of the cone is

10 mmw

How many complete cones can he make? 13]

END OF PAPER

|'Forn over
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Answers
I(a) x=3 by w8~ Ibm= 1)
(x--2)2x +3)
{d) hES
RETE S
£+ 8
2(a)  He is wrong. (h¥iay 3230 (b) 25%
New exp1s 9 36%x
Ha) b6 (b} 5
x x~13
d4a) (48 68 88)
68 58 108
Atk) 7100
Q= 60 l
L 40
i) (60}
Total number of tickets available for sale for
Saiurday and Sunday.
a(di() 53]
R=|5]
36
Aei) (10376}
L1516
Total revenue for the weekend= $24292
Stayi) 200
Sayiy  40¢
S(aMiiny  ise
Sa)ivl 99°
Sajyvy 235¢
] LOEY =90 tangent 1 radivs)
£OED= 75°
LOCH= 15+ 58
=7
Sime  LOED + £Z0CD = 145%% 180°
They are not angles in opposite segments,
Do not agree/Points do not forn a cyclic
quadrilaeral.
Mdy 5.188em

SA2 Tanjong Kato

12
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{v)

fc)

(d)

s 3 1

x = 674 ~0.74

223% GiMar20 (B)5450 less

=8 or
P06 11 A0 mins

v= - 48

408



13

aii) 1 o 9

6b)i)  79.82 cm?
7@)i)  372m
7ali)  38.4°
7b)i)  639m
7(b)i)  59.5°

8(a) a=92.4
8(c) 21521
8(d) 24.53

How fast bacteria increase/change with time/
rate of change of number of bacteria

8(e) (=2

8(f) 1.6

Ha) 272mm?

9(b) 1360 nm’

¢y [His claim is NOT TRUE.

d) He can make 5 complete cones.

| Turm over
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