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Classes: 403, 404, 405, 406

READ THESE INSTRUCTIONS FIRST

Wirite your name, class and registration number on all the work you hand in.
Write in dark biue or black pen. el 158

You may use an HB pencil for any diagrams or gsaphs. -

Do notuse staples, paper clips, glue or corregtic "_ﬂuidftape_
Answer all questions. f ,".'.J;i.ﬁ;'_

if working is needed for any question it must be shewn with the answer.

Omission of essential working will result in Joss 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 fo three significant figures. Give answers in degrees to one decimal place.

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

terms of n.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets I 1at the end of each question or nart question

The total number of marks for this paper

-
FOR EXAMINER’S USE

Total marks 180

This question paper consists of 18 printed pages [Turn over



Mathemarical Formulae

Compound interest

/ ~
Total amount = Pl 1 + _r_]
U 100/

Mensuration
Curved surface area of acone = =/

Surface area of a sphere = 4’

‘ s s
Volume of a cone = —wh
* 3

Volume of a sphere = Em-

Area of triangle ABC = %absin(."
Arc length = @, where 0 15 1n radians

] rl - "
Sector area = —Z-r‘Q. where # 1s 1n radians

Trigonometry
a _ b _ ¢

sin 4 sin 8 - sin(”

a  =b'+c’ -2bccos A4

Statistics

Mean =§é

]T N iy .
Standard deviation = \’ '"f; (?ﬁ}
= 2]

-
-

o
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Answer all the questions.

29'x1.74 5.4
Estimate the value of 100x 0.45 + 7——- , giving your answer to I significant figure.
02498

Amwer  anusacieiaemmcst: [2)

The graph below shows the sirvey résults of studems in a $chool on their choiee of three
ice-cream flavours. Mavis claims that the chocolate flavour is two times more popular than the
strawberry flavour ice-cream. Explain why she is wrong and how the graph should be presented.

Favourite ice-cream flavours

850
800

Number of studenis

Chocolate  Vanilla  Strawberry
Ice-cream flavour

‘ .
ANSWEr | ou e, pe v e

When (a - b) is subtracted from (3a — 4b) the result is 4b. Find the ratioof @ - b.

g b SOV ;.|

3 Turm over
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A builder can choose between two types of bricks that are red or yellow. The box and whisker
plots below illustrate the results of tests on the strength of the bricks in N/mm?.

Yellow |

30 40 5

Give areason why the builder might prefer to use the

{a) the red bricks,

Answer (@) .....ocoeoveeiis.

(b) the yellow bricks.

Answer (b)

0

Strength @Vmm?)

L L T T

SrammaRrams bAoA Ny T LT T e

60 70 8§ 90 100 1300 120 130 140

R e LA L

e mys g A e g

(1]

ok 11

Donald changed 10000 USD to Japanese Yen in Jan 2016 at arate of 1 USD =118.94412¥.
In March 2016, he changed the yen back toUSD at arate of 1 USD=111.74412 ¥.

What 1s the increase / decrease in the amount of USD that he received?
Give your answer correct to 2 decimal places.

198

Answer USD e [
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6  The diagram shows four poinis 4, 8. C, and O on a Seld

o

\/
D

Giventhat ZB =90°, Z/D=60°and Bison a bearing of #55° from A,
(a) find the bearing of D from 4.

ARSREP (8] Gssnun et iimsaay P (2}
AB
b} find the ratio of ——
(b fin . 1D

Answer (b) ... ... ... .. (1}

? Two tankers contain 825 litres and 675 hires of kerosene oil respectively.

(2) Find the maximum capacity of a container which can measure the kcrosene o1l of both the
tankers when used an exact number o ftimcs.

Answer fa) . ... ... litres {2]

(b) Find the number of refills needed 1o fill the second tanker.

dnswer (B) ...c........ ... refills [1]

n

[Turn over
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= L
_ . i ¥ ¥ . _ . E A
§  Expressasasingle fraction —— s - —-. giving your answer in positive indices:
2y ¥ Sy
ARSWEP v e ivmeeeans vanrncemreeeees |3
9  The diagram shows part of a patteny made from tilés.

The pattermn is made from tvpe f{nresandlypcﬁnlcs, both of which are regular polygons.

Find the number of sides that nle 4 has.

Answer . . ... ......... sudes [3]

200
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In quadnilateral ABCD, 3C=3.2 cm and ~ BAC = 23"
The potnt D is such that D= AB and D lies on the perpendicular bisector of A48,
Given that £ B is obtuse. complete the construction of quadrilateral ABCD in the space below.

AB has already been drawn. {3

) [ Turn ever
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o
[1 (a) Find the volume of a cylinder with radiys x mm and height 2 cm in mm’
Give your answer in terms of .

ANSHEr (@).... oo stiiain iatsiinenivsses . MO [1)

(b) The diagram shows a metal ring cylinder used in an engine with a gap for expansion.
The radn of the ipner and the outer cylinders are x mm and (x+2) mm respectively.
The herght ofthe cylinder is 2 cm.
The gap 1s inthe shape of a parallelogram of base 2 mm.

(x+2) mm
— i

gap

i
2 mm

Express in the simplest form, the volume of the ring cylinder in mm’, in terms of x and x

Answer (b) - e MM {2

202
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12 Mininvested 530 000 in a time depostt which pays x % compound interest per annum.

She received $ 52531.25 in total after two vears  Find the value of x.

AASWEr X S (3]

13 Thescaleof amapis | : 250000

(2) Calculate the distance, in cm. on the map for an actual distance of 62 km.

L0 peepe—— - ¥ f

(b) Calculate, in km?, the area of a park represented by 28 cm? on the map.

Answer (B) ... .................. km® [2]

9 [Turn over
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14 It is given that

€ ={x:xisaninteger and 0 < x < 10}.
A=fx:x" 2130},
B=

= 1x:xisafactorof 16}

(3) Draw a Venn diagram to show the relationship of 4 and B, markingthe elements in each
reglon clearly. (2]

Answer (a)

(b) Listthe elements of (AU BY.

Boswer (b)) . ocnevaiesaisiass L)

1S The cash price of a set of sofa is $4000.
Bruno bought the set on hire purchase with a deposit of 10% of the cash price, followed by
18 monthly instalments of 5228 .80.

(a) How much did Bruno pay in total for the sofa?

Answer (@) Fo.i..aicisieeasng 2]

(b) Calculate the extra cost of buying the sofa on hire purchase =

Answer (b S ... ... .. [1]

10 204
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16  The volumes of two similar silver cones are 270 cm’® and 640 cm’ respectively.
The height of the smaller cone is 30 cm.

(2) The smaller cone costs $2295. Assuming that the prices are according to the volumes,
find the price difference between the larger and the smalier cone.

Answer (a) $ ...

e nene [

(b) The radius of the base of the smaller cone is £ cm. Find in terms of k. the radius of the base
of the larger cone.

Answer (b) .........................cm [2)

17 Justin cycled at 14.4 kmvh and passed by six equally spaced lamp posts in 1 minute.

(2) Find the distance between adjacent lamp posts, in m.

ANSWRY () i e MY 123

(b) Find the towl ime taken if he passed by 18 lamp posts altogether. Give your answer in
minutes and seconds.

Answer 7h) s [2]

b Vo over
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18  The electrosutic force between two selected objects, S Newton, is inversely propertional to the

square of the distance between the two objects, dm.

(a) Sketch a graph to illustrate the relationship between the force and distance between the two

objects

Answer (a) Force, f(N)
N

(b) The torce between the objects 1s 17.53N when the distance apart 1s 0.2 m.

Express fin terms of d.

Answer  (b)

(c) Find the distance when the force 1s 70 N.

Answer fc)

206

i Distance, 4 (m)

[

(2]

(1
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19 In the diagram. 4BCD and EFG# are straight lines.

120°

{a) Provethat AD// EH.

ARSMCT (A, covi-comprmmmmirsnicivmmmiam i s e vonc ceins

- - - - . -

b) Find the values of x and y.

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

Mo e o T

13 [Turn over
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(a) Express x™ —4x +5 in the form of (x — p)* + g. where p and ¢ are constants.
Answer ) . we.ocmissuzmissasw gy siw 18]

(b) Hence, or otherwise, skeich the graph of v = 4x - x* =3 below.

Answer (b)

-

14 208
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21 In the diagram, the coordinates of the points £ and Q are (a, b) and (5, 2) respectively.

The point P lies on [hcliney=.r+3whid)cutsﬂu:y—_axisa!R.

¥
4 y=x+3
P
R
]
* 'Q -
O - x
(3) Find thelengthof OR.
Answer fa) QR=.............. units (1]

(b) Given that the gradient of PQ1is —%. find the coordinates of P.

, Py PE i) 4]
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22  The diagram shows the speed-time graph of a car.

A
7 AT Y

w &L
o o o
L L L]

Speed (nvs)

10+

% 5 1015

i 1 [
i ] i e

40 45 50

Lhd

(=

L
I e m e ——
L e e s rr s ma =y

I
303

L]
S T
o |

Time (f sec)

Answer (b) |1]
(a) Calculate

(i) the average speed of the car for the first 25 seconds,

Answer (a) ). ooeeeen... ms [2]

(ii) the speed when r = 42.

Answer (a) (i) . ... ... m/s [2]

(b) A truck starts from rest and moves with a constant acceleration of 1.5 m/s? for the first 40
seconds and decelerates constantly for the next 10 seconds until it comes 10 a stop.
Braw on the same graph, the motion of the wuck.

210
16
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23 In a game, two dice are threwn together.

Die 4 has 2 red faces and 4 white faces.
Die B has 4 red faces and 2 blue faces.

(a) Draw atree diagram to show the possible outcomes and probabilities below. (2]

Answer (a)

(b) Find the probability that just one die shows a red face on top.

Answer  (b) ... [1]

(¢) If both dice show red, the players wins a prize.
If one die shows red, the player throws the dice agamn and wins a pnize if both dice show red.
Calculate the probability that the player wins a prize on either the first or second throw.

Anguer (i) i cossssnany  [2)

17 [Turn over
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24 The number of 3m, 10m and 50m ropes in three camping stores are shown in the table below.

Length of ropes (m)
Stores ; 0 : 50
A ! 1 3
8 3 0 1
s 4 3 2
(a) Represent the table above in the form of a matrix 7.
Answer f(a) T = (1]

5\
(b) Evaluate N = T[ID ] and explain what the elements in N represent.

[s0)

Answer (b)) N=

(c) All the stores ordered 200% more ropes for all types of ropes.

Using matrix multiplication, find the total number of each type of ropes that all the

stores willhave altogether afier the order.

AVEWEF i) cnaraminissatms s s

(2]

End of Paper

1% 212
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Mathematical Formutae

-
Compound interes

{ Ty
Total amount = PL] 4 —

100

Mensuration

Curved surface arca of a cone = 2/

Surface area of a sphere = 45

Volume of a cone = ~ r*h
Volume of a sphere = g-m-“
Area of triangle 48C = Ei—absinC
Arc length = r8, where @ is inradians
Sector area = %}"8 , where @ is in radians

Trigonometry

a _ b 4

emn A - wan B - sind”

a’=b>+¢? -2bccos A

Statistics
in
Mean =—
5

-

/| b -2
Standard deviation = ‘[-Z'—;f-— - (-—Z"E—]

J
2%}
-
&
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Answer all the questions. ¢

Estunate the value of 100x0.45 + 29 x }‘74. , Biving your answer to 1 significant figure.

3 0.2498 )
[Solution}

; 2
100x0_45+2'9 xi'14=s45+ e M1 for estimation
3’ 0.2498
=45+ _!E-
0.5

=8l

=80 (1sf) Al
OR 45+221- 75 6= 80

0.5 :
Y I N , (2]
2 The graph below shows the survey results of students in a school on their choice of three
ice-cream flavours. Mawis claims that the chocolate flavour is two times more popular than the
strawberry flavour ice-cream. Explain why she is wrong and how the graph should be presented.
52 .Fa\fburile ice-cream ,ﬂavoms [Solution]
00 950 is not 3 x 850= 2550 which is two
times more than 850. Bl

950

So
bl
=~

Number of students
z
k=1

g

< 7 W The vertical scale should start from
_ : o z2ero BI

Choccjaxc Vanilla  Strawberry

FIIEWOT 2 s i s et e e e s B s N s g i P e i B T e s e o A R S AN ey

.12

3 When (a — b) is subtracted from (3a — 4b) the result is4b. Find theratioofa : b.

[Solution]
3a-4b—(a-b)=4b M1 for formulation
Ja—d4b—-a+ b=4b
2a=7h -
a.b=7:12 Al

ifun over
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A builder can choose between two types of bricks that are red or yellow. The box and whisker
plots below illustrate the results of tests on the siength of the bricks in N/mm?.

Yellow T - I )

0 4 50 6 70 80 80 100 110 120 130 140
Strength (N/mm’)

Give a reason why the builder might prefer to use the

(a) the red bricks,

Answer
[Solution]
(@) .......ns (a) The median strength of the red bricks is higher than the median of
the yellow bricks Bl "

s s s e

(b) the yellow bricks.

[Solution]
(t) The median strength of the yellow brick is 10N/m? lower but the strength is
(B) .| more consistent as the range is 40N/m? less than the range of red bricks (90)

Ansy

| OR : The median strength of the yellow brick is 10N/m? lower but the minimum ]
strength is 25 N/m’ higher than that of the red bricks BI

Donald changed 10000 USD to Japanese Yen in Jan 2016 at arate of | USD =118.94412¥ .
In March 2016, he changed the yen back to USD atarate of | USD=111.74412 ¥

What 1s the increase / decrease i the amount of USD that he received?
Give your answer correct 10 2 decimal places.

[Solution)

10000 x 11894412 = 11894412 ¥ M1 convert USD 10 ¥
1894412 ’

—— = USD 10644.32919 M1 conven ¥ to USD
111.74412 =
Increase = 10644 32219 - 10000 = USD 644 .33 Al

Answer USD —i toas i (3]

216
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L d
6  The diagram shows four points 4. B. C. and D on a field.
N A 8
550 A2
4 =
\/
D
Given that £8 =90°, ZD=60°and B is on a bearing of 055° from 4,
(a) find the bearing of D from A,
[Solution]
360-90- 60 .
£ B4D = ST 105° (£ sum of rapezium) M|
Bearing = 105 + 55 = 160° & S
Answer fa) .....................°[2]
AB
b) find the ratio of —.
&) AD
{Solution] In A18B— e =— s
sindDB  sin ABD
AB _ sTnADB=s_m3O=0_7m(3 s ai
AD  smABD sin4s
Answer 1h) m
7 Two tankers contain 825 litres and 675 litres of kerosene oil respectively.

(2) Find the maximum capacity of a container which can measure the kerosene oil of both the

tankers when used an exact number of times.

[Solution]
§5=3x5x5x 11
675=3x3x3x5x3 M1 for prime factorisation
Maximum capacity = 3 x 5 x 5= 75 litres Al
Answer (aj ...... ssseiires  §2]

(b} Find the number of refills needed to fill the second tanker

{Solution] %_-‘;_5 =9 rehlls

Answer (b)

Bl
.refills  [1]

[Turn over
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el

. ; 3x s ' ;
Express as a single fraction zi—— 8 Sy -;— . gIVIng vour answer n posibive mdices.
y oy Sy
[Solution]
3x x7 & I yx x : ;%
—— = i—x . M1 for negative to positive 1ndex
2v:  y S5y 2y I 3y
» 3x' x
2v 3y
15x% - 2x’ . ‘
e B M1 for single fraction
10y
13x*
= Al
10y

ARSWEOr e reeasaiians 3]

The diagram shows part of a pattern m 3 3
: Ey;nﬂ’idcs, both of which are regular polygons.

The pattern is made from type 4 tiles’

Find the number of sides that tile 4 has.

{Solution]
; 360-300 . ,
Interior angle of A = > =130 M1 for int angle of 4
-2)180
Ext angle of A = 180 - 150 =30 or st L =150 M1 for ext angle or equating int angle
n
360
Number of sides = 30 =} Al

Answer . .. ... ... sides [3]
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10 Inquadnlateral ABCD, BC =32 anand £ BAC = 22°.
The point D is such that AD = AB and D lies on the perpendicular bisector of AB.
Given that £ B is obtuse. complete the construction of quadrilateral 4BCD in the space below.

AB has already been drawn. (3]

Im for point D

Im for 22° and 3.2cm

il 3.2cm

Im for perpendicular bisector
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11 (a) Find the volume of a cylinder with radius x mm and height 2 cm in mm®.
Give vour answer in tenns of 1.

[Solution]

7(x) (20) =20 x* mm® Bl

Answer (@) ........cooiviieieeie e .omm® 1]

(b) The diagram shows a metal ring cylinder used in an engine with a gap for expansion.
The radu of the inner and the outer cylinders are x mm and (x+2) mm respectively.
The height of the cylinder is 2 cm.
The gap 1s in the shape of a parallelogram of base 2 mm.

gap

2 mm

Express in the simplest form, the volume of the nng cylinder in mm’, 1n terms of x and 7 .

[Solution]

Vol = n(x +2)*(20) - 7(x)* (20) - 2(20)(2) M1 for formulating
=20x[(x+2)" -(x)"]- 80
=207x[x’ +4x+4 -x’}]- 80
= 8mx+x-1) mm’ Al

AASHEFTDY. oo vie cismaaizin sz _.mm’ 2]

220
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12 Miniinvested $50 000 in a ime deposit which pays x % eom pound interest per annum.

She recerved $ 52531 25 in total after bwo vears.  Find the value of x.

{Solution]
\2

5000 '-;-Gi = 5253125 M1 for applying formula
fSaeine p \2

l——) |32531.25 M1 for evaluating [ fae

\ 100, ¥ 50000 100

I+—=I.025
100

x=23 Al

ABSEEY X =, b B manaensn. |3

13 The scalc of amapis 1 : 250000.

(a) Calculate the distance. in cm, on the map for an actual distance of 62 km

[Solutien]
lcm rep 2.3 km

62
Dist on map = 5z =248cm Bl

ANDOEPF ) i vssiaisvivsisensy M [T]

(b) Calculate, inkm?, the area of a park represented by 28 cm? on the map.

[Solurion)
lem® 1 6.25km’ M1 for area scale
28cm reps 6.25 x 28 =1754kni” Al

IRr BB ccoxonsiins swsonssins: KNS 2]

9 | Turn over
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14 Juis given that
c={x.xisaniniegerand 8 < x < 10},
A={x-x" <130},
B={x:xisafactorof 16}.
(a) Draw a Venn diagram o show the relationship of A4 and B, marking the elements in each
region clearly. (2]
Answer (a)
[Solution] &
A= 5§1.2.3.4.5)
8={1.2,4.8}
Im for AUB
67 910 Im for (AUB)
(b) List the elements of (4w B).
[Solution] 16, 7.9, 10} Bl
71 SR S ey S VR |
15 The cash price of a set of sofa 15 $4000.
Bruno bought the set on hire purchase with a deposit of 10% of the cash price, followed by 18
monthly instalments of $228.80.
(a) How much did Bruno pay in 1otal for the sofa?
[{Solution}
1
Deposit = 0 x 4000 = 3400 M1 for 10% of $4000
Total instalment = 18x 228 80
=84118.40
Total amount =400 + 4118 40
=$4518.40
BT S ommimiviogss [2i
(b) Calaulate the extra cost of buying the spfa on hire purchase.
[Solution] 4518 40-4000 =518 40
0 [ R — {1]
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16  The volumes of twe similar silver cones are 270 cm® and 640 cm? respectively.

The height of the smaller cone is 30 cm.

(a) The smaller cone costs $2295. Assuming that the prices are according to the volumes,
find the price difference between the larger and the smaller cone.

[Solution]
. 640 3
Price of the larger cone S 2295 = $5440
Difference = 5440 - 2295 = $3145 Bl
Answer (@) § . oy . [
(b) The radius of the base of the smaller cone is & cm. Find in terms of &, the radius of the base
of the larger cone.
[Solution]
270 (kY
o 2 T2 M1 apply rati
640 [r) apply ratio
:
4 r
: 4k
Radius of the larger cone = T cm. Al

. 12 b1 |

17 Justin cycled at 14.4 km/h and passed by six equally spaced lamp posts in | minute.

(a) Find the distance Bclwcen adjacent lamp posts, in m.

[Solution]
1000 ; , .
14 4 km/h = 14,4:&—63- = 240 mymin M1 unit conversion
; 240
Distance between 2 lamp posts = = =48 m Al
Answer fa) ... . ... .. .. m|[2]

(b) Find the total time taken if he passed b

y 18 lamp posts altogether. Give your answer in
minutes and seconds.

[Solution)

Distance between 18 lamp posts = 17 x 48 = 816 5 Ml

Time taken = ﬁ-’fl-& min=3 mn 24 s Al
240

Answer (5) e 5
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18 The electrosiatic force between two selected objects, / Newton, 1s inversely proportional to the
square of the distanee between the two objects, dm.

(a) Sketch a graph 1o illustrate the relationship between the force and distance between the two
objeets.

Answer (a) Force, f(N)
s

[Solution]

, Distance, d (m) (1]

(b) Thec force between the objects is 17.5N when the distance apart 1s 0.2 m.
Express fin terms of 4.

[Solution]
x ; ; v s
17.5= L M1 for equation and substituition
k=017
P
d  10d

Answer (b)) f= ... .cciieiierinvann (2]
{c) Find the distance when the force 1s 70 N.
{Solution)
0.7
70 = 7
d=1.1 Bl
Answer (c) d=. . ... ... ..m |I]

224
i2
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19 In the diagram, ABCD and £EF G are straight lines.

(a) ZACP = 118-58 (ext angle of tri)
(a)  Provethat AD // EH. =69° ! 81
ZACG= 180 - 60 (adj angles on a straight line)
Answer (a) .....c.oo.... = 120°
Hence. £ACG= LAGH Bl
Hence, 40 #/ EH (aliernate angles)
(b) Find the values of x and y.
ZACG = x+49 =120 (alt. Zs, AD/EH)
x=7I Bl
ZFBC = 118° (vert. opp. £53)
y=180-118 - 49 (£ sum of AFBC)
= 13 Bl
- 7 M S R |,

13 [Turn over
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L

(a) Express x” —4x <5 inthe form of (x - pi? + g, where p and ¢ are constants.

|Solution])
(@) x?-dx+S=x!-dx+(-2) -(-2y 3 MI OR x*=4x+5=(x=2) -2" =3
=(x-2) +1 Al
AnSWEr~{0) aansimss st weste s siiem s [ 3
(b) Hence, or otherwise, sketch the graph of y = 4x - x? - 5 below. 2]
Answer (b) [Solution]
Shape - Im
dx =i = 5= —(x=2)" =1 ¥ Taming pt & y-int - Im
|
'y :I

14 226
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21  In the diagram. the coordinates of the points P and Q are (a, ) and (5, 2) respectively.

The point £ lies on the line y = x + 3 which cuts the y-axis at R,

y=x%3

0
0 X%
(3) Findtbe length of QR.
[Solution] R=(0.3,0(5.2) - =
J5-0) +¢2-3)* =5.10 (3 sf) B1
Answer (@) OR= ......units [1]

(b) Given that the gradient of PQ is — % , find the coordinates of P.

[Solution]
Eqgn of P@ . l%-——% M1 for finding eqgn
x-—
xtE2p =9 ... (1)
Pliesony=x+3;, x+2(x+3) =9 Bl
Solhving, e=x=1,b=y=4 A2 (Im for each), V egn (1)
F=(1,4)

e 12 P ) 4]

Viurn ever
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22 The diagram shows the speed-time graph of a car.

L
S ,
< S0} ; '
E a0} : ;
330- :
“ 20} S
10} P \
1 1 1 3 ) i = [l ¥ 3 -
0 i i } i L L L ¥ L)  § o
5101520253035 404550 .

Answer () [1]
(a) Calculate

(i) the average speed of the car for the first 25 seconds,

[Solution]

Dist. travelled = —;-x 25x60=750m M1 find distance using area under graph
750

Ave SpCCd = '35- =30 m/s Al
Answer (@) (i)........ ..... e m/s (2]
(ii) the speed when = 42. sol (b)Ans
7 .
[Solution] 2 S0} | :
Using gradient or acc'n E 40} '
60 s - i ;
ﬁ Ml 2 30+ ' :
(7 p] : '
20} ' '
60)(8 - 1
= =32m/s Al : !
3 m 10t | E
L L 1 : 1 ; 1 1 .
O T ¥ ¥ 1 1 ' ¥ L] 1] L3 .4
5 10 15 20 25 30 35 40 45 5

Time (! sec)

Answer fa)(n) .............. ssatls 2]

(b) A truck starts from rest and moves with a constant acceleration of 1.5 m/s? for the first 40
seconds and decelerates constantly for the next 10 seconds until it comes 10 a Stop.
Draw cn the same graph, the motion of the truck.

228
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23 In a game, two dice are thrown together.

Die A has 2 red faces and 4 white faces.
Die 8 has 4 red faces and 2 blue faces.

(a) Draw atree diagram 10 show the possible outcomes and probabilities beJow. (2]
(a)
Die A Die B Im for die A and probabilities
1/6 red Im for die B and probabilities
26 red <::::ﬂ
2/6 blue
4/6 red

4/6 -
white
. 2i6

biue

(b) Find the probability that just one die shows a red face on top.

(¢)

[Solution]

2 2 4 1

—X— 4 =X ==
6

Bl
6 6 6

2
9

Answer (b} ........ e P et (1]

[f both dice show red, the players wins a prize.
If one die shows red, the player throws the dice again and wins a prize if both dice show red.
Calculate the probability that the player wins a prize on either the first or second throw.

[Solution)
Sl 8 Ml
6 6 9 6 6
st Al
81

HABSHWEE  Ed it s v i2]

17 [Turn over
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L
24 The number of Sm. 10m and 50m ropes in three camping storcs are shewn in the table below.

Length of ropes (m)
s 5 10 50
1 1 ] 3
B 3 D ]
T 3 3 2

(a) Represent the table above in the form of a matrix T,

(1 1 3)
ISqu!lon]|3 0 ]j Bl dnswer T Fr )
4 3 2)
‘5
(b) Cvaluate N =T|10 | and explain what the elements in ¥ represent.
l\SO
(5Y (11 3] 3 165‘|
J '

{Solution] N=7110 | =|3 0 I, 10|= 65! BI
Lsoj ¢ 3 2050) (150,
The clements rep. the 1w1al length of all the ropes that

- 3 0 5 :\ -
store A, 8 and C has respectively. dnswer (b)

_ 2]
(c) All the stores ordered 200% more ropes for all types of ropes.
Using matrix multiplication, find the total number of each tvpe of ropes that all the

stores will have altogether after the order.

MI

- O e
b o— s

1
[Solution] (3 3 3)HT =(3 23 3)3
4

=(24 12 18)
The total number of the 3m, 10m and 50m ropes of all stores will be 24, 12 and 18
ropes respectively. Al

Answer fc) ... ...

End of Paper
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Marhematical Formulae

Compound interest
=

Total amount = P[l s :
100 )

Mensuration
Curved surface arcaof a cone = ar/

Surface area of a sphere = 4.2

E_ s
Volumeofacore= —mo'h
. 4
Volume of a sphere = 3 b g

i .
Area of tnangle ABC = ;absm(,“

Arc length = r@, where @ is in radians

. .
Sector area = Er'ﬁ, where # s 1n radians

Trigonometry
a b c

sinb sinC

sin A4

a  =b>+c' - 2bccos A

Statistics
%

Mean = -“—F—t

Zf

Standard deviation = v“ﬁ_%
o \¥
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Section A

Answer all the questions.

I (@) Solve the inequality L > _-_-_213_+_l (2]
(b) Itis given that v= v’ +2as
(i) Find v when u=5, a=98and s=10. [1]
(1) Express sinterms of v, wand a. 2]
9
©) Shmplify et . 2)
Gr-13x-2)"
' _ ] 2 ]
(d) Solve the equation —— ———— = — where x# land x # 4. 3]
=1 x+2 2
2 The lable shows the water sales by the Pubhc Uuhues Board, in million cubic metres
(1 000 008 m”), in Singapore in 2014.
NEWater Industrial Water Total
117 27.6 650.9
(a) Express the total annual water sale into cubic meters (m?) in standard forn.
Give your answer correct 1o 3 significant figures. (2]

(b)

()

(d)

(e)

Calculate the percentage of the total water sales that was in the form of NEWater  [2]

The populauon in Singapore in 2014 was 5.469 million.

Calculate the average amount of water consumed per person in 2014.

Give your answer to the nearest cubic metre (m’).

(2]

Given that the percentage increase in NEWater sales from 2008 to 2014 is 77.3%,

find the amount of NEWater sold in 2008.

(2]

The cost of NEWater and Industrial Water is $1.22 per m® and $0.65 per m’

respectively

Calculate the total revenue collected by the Public Utilities Board through the

sales of NE Water and Industrial Water in 2014

Give your answer in standard form correct to 3 stgnificant figures

(2]
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Section B
Aaswer all the questions in this section on a separate piece of writing paper.
3 Study the number pattern in the table below and answer the questions that follow.
Figure, n . Diagram Number of | Number of |
small dots, D
isosceles
riangles. |
1 ® hi=0 Di=1
2 : L=1 h=3
3 3 h=4 B;=6
4 l+=9 Da=10
v
' = a B=b
n Iq . Dﬂ'

(2)
(b)
(c)

(d)

Find the values of @ and b.
Express L, in terms of n.
Express D» in terms of ». -

How many dots will there be in the 14™ figure?

234
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4 Answer the whole question on a sheet of graph paper.

The variables xand y are connected by the cquation

y=x -2 - 5.

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

(a)

(b)

(c)
(d)

(e)

-2 | -1 {-0s5f o 1 | o 35 § 4
y el 2]t of-6;-10 | -6 | 09 | 12
Find the value of p . (1]

Using a scale of 2 cm 1o represent 1 unit, draw a horizontal x -axis for —~2<x<5.
Using a scale 6f 2 cm to represent 5 wunits, draw a vertical y -axis for
-20<y<20.

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

curve, I
Use your graph to find the number of solution(s) to x' — 2x° ~ 5x =-3_ 12]
B» drawing a langénl, ﬁ.nd the gradient of the curve at (3.5, 0.9). 2]
(1) On lh:csame axes, draw the line y = -5x—5. [2]

(i) Write down the coordinates of the point where the line intersects the (M
curve.

5 [Tum over
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T 12 cm

8 cm

The diagram shows a rhombus P@RS with PO produced to T
U is the intersection of ST and QR.
QP =8cmand QU =xcm.

(2)

(b)

(c)

Name a pair of congruent triangles.

0]
(i)

Show that triangles GOT and URS are similar.

Find the value of x.

Given that the area of A URS = 11.09 cm’, find the arca of

(i)
(1)

triangle TL°0,

trapczium UQOPS.

(1
12]

{21

(2]

(3]

236
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6

.
]

TS TR R b
P

s

@ Tt
The diagram shows an open top container made of 5 metal sheets.
I'he base, PO VU and sides, ORWYV and PSTU are rectangular sheets.
The other vettical sides, PORS and UVYWT are trapeziums and tan £ RSP = tan £ SRQ =
4.8.87= 1.8 m. W =2 m, and the height of the container is 1.2 m,

(3) Find the length PO. 2]

2]
(4]

(b) Calculate the cross sectional area PORS.
(c) Fmd the wotal surface area of the exterior of the open top container.

(d) The contamer is completely filled with paint. Given that | m’ of paint has a mass
of B25 ke. determine the mass of the paint in the container. 3]
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7 (3)

H._
The diagram shows a circle ABECD, centre O.
HI is a tangent to the cirele at C.
BC intersects 4F al G.
Angle ABC = 76° and angle OAB = 62°.
Find, giving reasons for each answer,
(i) angle BCE,
(i) angle ADC,
i)  angie COZ,
(iv) angle BCO,

(v) angle GCL.

238
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(b)

The diagram shows the cross section of a piece of lens, segment AP8.
It1s a segment of a circle with centre O and radius 7 mm.

Given that angle OA48 15 %:r radians, calculate
(i)  angle 408 in radians. (i)

()  the area of the cross section of the piece of lens, 4P8. [2)

9 [Turn over
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Daniel 1s planning an expedition.

He investigates three possibie routes: route A. route B and route €

(a)

(b)

(c)

(d)

If Daniel travels on route 4. which is 808 km long. he expects 1o coverx km per
day.

If Daniel travels on route B, which is the same distance as route 4, he would only
expect to cover (x — 5) km per day.

And if Daniel travels on route C, which is 100 km longer than route 4, he would
expectto cover (x +3)km per dav.

Write down an expression, in terins of x, fer the number of days that he expects
to take on

(i)  roufe A, i)

(ii}  route B. [1]
(i)  route C. £1)

Daniel estimates that route C will take 20 days less than route B.

Write down an equation in x 1o represent this information, and show that it

rediices 1o-x* +5x-450=0 (3]
Salve the r.:r.;\‘uatiénl,v.:2 +5x-450=0, giving vour solutions correct to 2 decimal 2]
places. <

Calculate Daniel’s average speed, in km‘h for the whole jourmey, if he expects to
take route A 1o reach his destination and route € on his retum jourmney. 31

10 240
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B P Sy Avubble Dislance

R B i I BT

There is a vertical three step staircase on horizontal ground at the entrance to a
building

The height of each step is 17 eme

A reciangular ramp A8CD in the shape of a flat plane of negligible thickness is to be
installed.

The gradient of the ramp is such that the ratio of vertical rise - available distance is
1513

(@) Calculate the angle of depression of point D of the ranp from point A4, the top of
the staircase in degrees, (2}

{(b) Calculate the length of the ramp 4D, in metres. (3]
(¢)  Given that the width of the ramp A8 is 90 cm, find
(i) the length BE , in metres, and 12]

(ii) ZBCE in radians. [4]
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10 (a) The heights of 660 girls are distnibuted as shown in the cumulative frequency

@

graph below.
Number of girls
200 2t = THETH
ﬁ . #E 4l ; < L :
28 ¥ 'Fﬁm + : -:#. iaTam
€00 1t EF g :%u 3
:ﬂ - a ymam - - - :: -
: : 4 = hEE: : ::
T 1] -:n : ﬂ Bisasias -
. a.av . : :: m: .‘-[.. 19 3 :
¥ . sadd2zas s i33isa
100 $adissnic: - Eg HHE 2
: : : 0= :’%ﬂ : ::- .. .-;:; T F:
100 HEEEHE AL i3 aaitsiis: 13 PR z‘;‘ﬂ:
AR e aaaRnaseaa; :::;::[:E:ﬂf sdiisaaieaiiaiad
B R EEdiE
- : B 3 : - 34 E b : - £ 14
00 PR mEEr 4 . 2 .. T .]t_..-.-.
42 aaazianiad :
e PR
o : HHH ‘ #I T E::“
_R }lll : ¥ - : ﬂ‘
o S i ﬁll T 18 8 23 1 1 3 -
140 145 150 155 160 165 170 175 120 485 120
Height (cm)
Use the curve to estimate the
(i) the median of the distribution, : []
()  the value of the height above which the heights of the tallest 20% of the
girls lie, (4
(iii)  the number of girls whose height, x cm, fall within the range of
155 em < x < 160 cm. (2]

242



(b) The table below summarizes the heighis of 660 bovs R

(c)

;’ Hewght (x cm) :L F:equcncy )
{ 140 < x < 145 0
T s<rao | 2
: o 150 c;s!SS S 20_-
. 155 <x <160 47 i
160 < x < 165 67
; 163<x <170 182 i
170<x <175 210 |
175<x <180 ) 80 ‘_]
180 < x < 185 40 !
- ]
185<x <190 12 '
(i)  What percentage of the boys are taller than 175 cm” (11
Calculate an estimate of
(ii)  the mean height ef the boys, [2]
(ili)  the standard deviation of the height of the boys [2]

The mean height of the 660 giris in (a) is 161.8 cm and the standad deviation 15
7.44 cm. .

Make twa comparisons between the heights of the boys in (b) and the girls in (a). (2]

End of Paper
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e Answer Rey L |
_:'Ej' T "l_—_:_} -yl T D ' i
: 2 3 |
3(1-2v) > 5(—y 1) I mark
f 3-652-Sy~3 :
! P =2,
=_. | yE-2 | 1 mark B
I_ L vs= '\"u:+2as=\/i:+2(9.3}{l0} l
: | =y221=14866<149(351) ok
{ ton b vl 4 das |'
: ¥y o ! 1 mark
v =u" +2as ;
vi-u’
" 2a ' 1 mark
Ie 4-9x°
Bx-1)3x-2)
(2-3x)(2 4+ 3x)
C(3x-1)(3x-2) |
(3 2)(2 + 3x)
C Be-1)3x-2) | mark
2+ 3x I
= I mark
1-3x i
[ 1d 2
x-1 x+2 2 y
I(x+2)=2(x-1) | -
(x-1)(x+2) 2 Lk,
x+2-2x+42 |
(x-Dx—-2) T2
d-x 4 i
(x-1)(x+2) 2 :
§~-2x=x"235-2
X =3x=10=0
(x+5)x-2)=0 I mark
x==50r x=2 1 mark
2a 650.9 million m® = 650.9 x1,000,000 ;
= 650,900,000
=6.509x10% 1 marl-f
R I mark
=6.5Ix10"m°
2 Percentage = 79 x 100% S
=17.975 = 18.0% I mark
2c 650 9nullion ‘ | 1 mark
Average per person = — ———— I
5.46%9uthon ;
I mark

1=119.016 <119 m’.

14
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i 2'1 | i t"'_ = e e = R 1 l n"i;\: B
| 1773 = 2T 1087755 = 11700 - 100+ :
i 2 x :
| x= 6598~ 60.8% © 1 magk _
.-?- — —— ii.ﬁ,____ Ep el o P S —. - v — x_...: ——te 2 i
PR i Total revenue = 11710 x| 22+ 27 6x 14" x0.63 ;1 mark
1=8 L6068 % 10° =S1.6! < 10% L 1 mark
' 3a Ta=16&b=13 dmakeach
3% k=mely B v S
{ Je ;Dazn(n—_l__]*n:rrfn-.-i}_ b mark ;
1 o} -~ i !
S d < Z < T 3
i3 When n= 14 D= 1S i 1 mark !

P [ p=(-2Y - - ?r—al 4
—6:"

i1 mark

't miark for fallabelled-axis as speciticd in question T mark

I mark for corsect plotting of points v 1 mark
! | mark for smooth curve "1 mark
I MR SO
F4c t When y = - |

i | mark for horizental line on the araph 4 mark
: Number 0i solutions = Namber of imtersections = 3 I mark

! l"hcnr tical answers,
~1.7734, x =52 x=3.2554
Hd ; I mark tor deawmg of tngent at x = 3 3 - ot mark
5 {Sampic Answer) ;

12.5-(-15
(;radmm of tangent = ~—_1-{__}
NS {

16 i;

[ dy = :
¢ Theoretical answer = =17.735 | Accepiable range
:

130875 < n(+13%) < 294125 | P
1er b - . 1 mark for correct
S -1 Y | | coardinates for line |
Y=.3x-5 |8 TiE "1 mark for drawing
| ofhne
“den Thcorencal answer x = -1 Ti;"\ =q200s . T
Accemable range {1 small sqwre drUu:M theoretical)
~135€vg-114%
053 <123 1

i5 {Turn avar
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{:__ : B | form —
1 I P ! :i
X ¢ Congruent ums‘c& T::;ﬁ*g:e RQS and }'runn-l:. PQS ‘ P mask _“—'“
; Ot Toangle RQS and PSQ ! e h
T | ZURS = 2 00T (aiternaic angles) | {any 7)
‘ P LUSK = U700 (alternae angles: ' | mark i
LRUS = £ @L.T (verticaily opposite angles) ik mark
 triangles LOT and URS are similar to each other (3 poirs of |
! cerrcspcnding angles are cq_tial) e ;__ o
Sow | i
' !
5- r/ i :
; |
§-x &
_r_ T i} mark
5 96 FIN=8x
i 96-?.1.'!1: ,
v=4% !} mark
Sa P {RSY & 19  mnark
COFY 127 areaTUQ
| AreePtQ=240m5~230e” 0 fvesx .
St i ‘;\.‘f : }
f 7 :
1, ;e
! | 4 “““"'::‘~‘;}
| | \ .
; { /, I\\ g :
| -/ \ |
! 1 5 — \P
I i \5
| C(ro) 127 249525 dArealUQ ; :
! t(rPY 20-’ ArealSP ArealSP ) Foh 5
) I mark }
AreaTSP = 693125 {
; Area UQPS = 69.3125 - 24 6523 = 4436~ 44 3 em’ S esesil ;
g |
r - . 4 s . = =R _?
{ o petady =00 = %2 i
| p=-6 ] N i DU

TTyirny nvor
.



E Maths Paper 2

Sec 4E

CHIJ Katong Convent Mid-Year Exam 2016

Theoretical answer Z= 17.75, Acceptable range

15.0875 < m(+15%) < 20.4125 -

3b I mark for full labelled axis as specified in question I mark*" -
I mark for correct plotting of points | mark
| mark for smooth curve 1 mark
3¢ When y=-3,
1 mark for horizontal line on the graph I mark
Number of solutions = Number of intersections = 3
Theoretical answers, I mark
- x=-1.7734, x=-052, x=3.2534
3d | mark for drawing of tangent at x = 3.5 I mark
(Sample Answer)
Gradient of tangent = LG w2 16
45-25
& I mark

I To

[x
LY =-5x-5 0 =5

1 mark for correct
coordinates for line

| mark for drawing |

nfline

| 3eii Theoretical answer: x =-1.2419, y = 1.2095

Acceptable range (1 small square around theoretical):

-135gx<-1.15

0.75<y<1.75 I mark in coordinate

form
i |
|
da Congruent triangles: Triangle RQS and Triangle PQS I mark

Or Triangle RQS and PSQ

L

R ———

17
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abi ZURS = ZUQT (altemate angles) (any 2)
ZUSR = £ZUTQ (alternate angles) { 1 mark
ZRUS = ZQUT (vertically opposite angles) I mark
triangles UQT and URS are similar to eaeh other (3 pairs of
corresponding angles are equal) _
4bii U U
8-x %
R 8 S
Q 12 T
g-x 8
= 12 I mark
96-12x=8x
96=20x
x=4.8 1 mark
4ci (R’S)" _i- 11.09 1 mark
(QT)3 12*  areaTUQ
AreaTUQ = 24,9525 =~ 25.0cm* | mark
4cii b
S
(TO)Y 127 249525 _ AreaTUQ
R e = = 1 mark
(TP)  20°  AreaTSP  AreaTSP
AreaTSP =693125 1 mark
Area UQPS = 693125 —24.9525 = 44.36 ~44.4 cm’ I mark
Sa a=16&b=15 1 mark & 1 mark
Sb I = (n-1)° 1 mark
5¢ Dy n(n—1) i n(n+1) 1 mark
2 2
5d When n = 14, Dis = 105 | mark
6a
tan RSP = tan SRQ=4.8
S
tan RSP = o =4.8and tanSRQ = Y 48 Lt
$§'=0.25=RR'
18 o4 [Turn over
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PO-2-825-025=15m
I mark
6b ; 5 ] k
Cross sectional area = —;_—(I.:+2)(I.2l =
=2.lm? I mark
ge SP= v0.25% +12° | mark
5P =12257 mack
Total surface area= 2(2.1) + 2(1.8)(1.2257) + (1.8)(1.5) -
=113125= 113 m? e
| mark
6d Volume of container = 2.1x1.8 | mark
=378 m’ 1 mark
Mass = Densiny x Volume =825%3 78
=31183ke 1 mark
Tai - ZBCE = £BAE = 62" (angles in the same segment) I mark
Taii ZADC =180 - 76 = 1047 (cyclie quadrilateral’s opposite I mark
angles add up to 180°) (angles in opposite segment are
supplementary) L ]
Tam ZAOC =76 x 2 =152° fangle at the center theorem) 1 mark
£COE =188 — 152 = 28 (sum of angles on a straight line) | | mark
Taiv AOCE is an isosceles tnangle
180-28 _ .
L0CE=——"= =16 P
ZBCO=76-062 = 14°
| mark
7 -
& ZGCH =90 - ]_%%;8 + 62 = 76° (tangent is perpendicular to | guaiei
| radius)
T T
LAOB =7 - 2{:;'—:) - :_:;7.' or 179519« 1 80 radians g |
Thn Area of the cross section of the lens .
i 1 a4 dx {
‘ "'E{?} W_SID(T)I 1 mark
=20.09 = 20.1 mm’ t mark .
8ai ! k
ai @da}s mar '
X i
8an 1 mark ',
davs |
x-5
8am 900 | mark
——days :
T x+5 |
I |
8b %0 _ ,, _ 800 | mark |
x+5 =D !
. 900(x —5) + 20{x = 5)x - 5) = 89D(x + 3) 1'
! 3 L o . 1 mark !
! 900x - 4300 + 20x~ — 300 = 800x + 4000 :.
| 20x° +100x~9000 =0
__px+3x-450=0 . | mark
I 8¢ 1’:*5.1'"450:{] .
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= o
_ = (9)£(5)* - 41)(-450) ok
20) mar
_-5x1825
2
x=18 8600r — 23 860
x=18.860r x = ~23.86 1 mark
8d | totaldis tan ce
Average speed =
torallime
= 800 800 + 9(:;])0 I mark for total
e /. Y =% 24 distance and | mark
18. 86(3) ¥ 18.860+ 5 for total time
1700km
= e = (),.88389 =~ 0.8844m / h
1923 308hours 3 | mark
9a ' '
Angle of depression = tan "-!-l: £ mark
2
2&,393?“ = 440 l mal’k
9b - ; ] '
i ADE % verticalrise N 3 1 mark
availabledistance 13
ADE = 4.3987°
sin ACE = yertieolae 3“:{}—-—- | mark
ramplength rmﬂp!engrh
Ramp length = 664 958 cm = 6.65m I mark
OR
Vetical rise _ | mark
Availabledistance 13
7y i
13
EC = 663cm = 6.63m
Ramp length = J663 130 17)E Va42170 I mark
=664 958cm =6.65m | mark
9ci ' !
A 90 B
3(17 !
E
B =90 - 51° = 10701 Vmark
=i03.4456 = 103cm =1 03m |
| |
|
|
1
: ?f:u 1 o

2500
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E 663 D
EC =J663° +90° | mark
1 mark
EC = /447669 = 669.080
| B__ Ja42170
. V447669
BE* = BC* + EC’ = 2(BC)(EC)cos BCE 1 mark
10701 = 442170 + 447669 — 2(v/442170)(~/447669 ) cos 8CE
4 -
o i 2170+4476§9 10701
2442170447669
! cos BCE =0.987993
i a =0.155119 I mark
BCE =0.155119 = 0.155 rad
10ai 50% of 660 = 330 girls
i 162 < Median < 163 1 mark
10ain | B0% of 660 = 528
I i 168 <The 1allest 20% has height < 169 3 1 mark
10am The number of pirls = 1 mark
=260-120 or =255-120 or =250-120
| 130 < number < 140
: I
e % of boys = 80+ 40412 100=20% S
660
10bii
' Height(x | Midvalue | Frequency | Frequency |
cm) {cm) i fRove) {oirls)
1 140<x <145 1425 | 0 11 |
C 145<x <130 147.5 2 31 :
150 < x <155 1525 | 20 78 :
| L1535 < x<160 1525 | 47 134 |
|| 160<x<165 162.5 67 173 !
1 165<x<170 167.5 182 144
F170<x<175 1725 210 ™
F175<x<180 177.5 80 14
| 180< x<185 182.5 40 0
| 185<x<190 1875 12 0
| D r=660 | ) f=660
> A=112095
) I mark
7 S112095 ! mark
f 660
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Sec &E.

| 10biit

g

> A7 =19073425

) Py A (Zﬁ} p 5190?3425 (142095’

P dit =

=7.29344 ~ 7 29cm

| mark

| mark

10c

The mean height of the 660 girls in (3) is 161.8 cm and the
standard devration 1s 7.44 cm.

The estimated mean height of the 660 boys in (b) is 1 78 ¢m
and the standard deviation is 7 30 cm.

[Central tendency] I'he boys are generally taller than the girls
as the mean height of the boys is higher than the mean height
of the girls.

OR

20 % of the girls have a height above 1.68 m and 20 % of the

boys have a height above 1.73 m

Or
[Spread] The vanation/spread/deviation from the mean/etc in

height among the boys and the girls is roughly about the

same as they share roughly the same standard deviation.

Or (elaborate on consistency) Or

Range of the girls = 180 - 140
Range of the boys = 190 - 145 .._... etc

I mark (anyv | for
central tendency
argument or quartile

argument)

I mark for spread

argument
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