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INSTRUCTIONS TO CANDIDATES
Do not open this booklet until you are told to do so.

Write your name, class and register number on this cover page.

Answer all questions.

Write your answers in the spaces provided on the question paper.

1f working is needed for any question, show it in the space below thal question.

Omission of essential working will result in loss of marks.

If the degree of accuracy is not specified in the question, and that if the answer is not exacl,
give the answer 1o three significant figures. Give answers in degreesto one decimal place.
7. For x, use either your calculator vaiue or 3.142, unless the question requires the answer in
terms of x.

Dh A h

Calculators should be used where appropriate.

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

Set by : Ms Sim Chin Chin

This question paper consists of 18 printed pages, includingthe cover page.
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Compound Interest

Mensuration

Trigonomeiry

Staristics

Mathematical formulae

Ay r "
T'otal amount = P 1 + __]
100

Curved surface area of a cone = arl

- >
Surface arca ef a sphere = 4x-

. 4 3
Volume of a sphere = Em-'

1 .
Arca ol tnangle ABC= Eﬂbsm C
Arc length = r 0, where O1is in radians

. ] o
Scctor area = 5 r’0 , where @ is inradians

a b C

sind sm8 snC

a=b+c - 2bccos A

L
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Standard deviation = Y%’ = [%]

Mean =
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Answer ALL the questions.

Evaluate

(a) 3+¥5222,
Jr+=2+0967

b)) —,
676 <10

Give your answers correct to 2 decimal places.

Examiner's

. Answer  (8)  iecsiTaae aves st

(b) S e e vn e AR VA a i dhddeea

('
(1]

(a) Ray bought a house at $720 000. Five years later, he sold the house at

$640000. Calculate the loss as a percentage of his selling price.

(b) Rose’sweight is 51 kg after losing 15% of her ongimal weight.
What was her onginal weight?

Answer (a)

(b)

(M
(1
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3  (a) Wnte down the following numbers in ascending order.

=453, 29, % -%, 0.56, D.56

(b) Find the integer(s) which satisfy both 3+ 2x <1 and 5x>x-12

Examiner's

Answer (a) T S AU S USRS -

B ot s, sans. 3]

4 (a) Simplify (Zf):x(—gx] —[2’—1)

-4

(b) The reciprocal of 5* is 5'*. Wnite down the value of p

ARSVEY M) aomvresesnsmirnss 2n rmen A

B p= . [
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5 v is dircclly proportional 1o x'. Itis known that y =28 lor a particular value

of x. Find the value of y when this value of x 15 doubled.

Answer P Sy |8)

6  Wrilten as a product of its prime factors, 300=2" x3x57.
(a) Write 72 as a product of its prime faclors.
(b) Using the above results, find
(i)  the highcst commen factor of 72 and 300,
(i) the smallest positive integer k such that 72k is a perfect cube,
(ili) the smallest integer that is a multiple of both 72 and 300.

dnswer: {a) 1= o (]
(B 1) o (1]
fii) k=_... . ... (1]

V1T DU  §
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(i) Factorise 9x° —1.

(i) Use the result in part (i) toexpress 899 as a product of ils prime

factors.
Answer ) s sisasss 1)
(1) e e ieiee e [2]
The diagram shows a regular hexagon ABCDEF. A B

(1) Find Z BCE, showing your working clearly.
(b) Show that AFEC 1s congruentto ABCE.

f 4 / NC

Y 2 D
Answer  (a) (2]
(b) (2]

For
Examiner’s
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9  Thelifetime of a sample of 120 brand A batteries is given in the table below

Lifetime | 0<r<30| 30<1<60 | 60<t=90| 90<:1S120 | 120<1 150
(r hours)

Freq 16 20 _ 33 41 10
Calculate

(a) the mean,
(b) the standard deviation.

The mean |fetime of a sample of 120 brand B batteries is 78.0 hours and the

() Compare, brielly, the results for the two brands of batteries.

Answer [ {1 I M
7] 5 CHC

7 T A
[2]

standard dewviation is 40.2 hours.
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(a) On the Venn diagram shown in answer space, shade the region. A4 wB .
' (M

Answer (a)
-
A B
(b) ={xxisaninmegerand3 < x < 30)
P = {x: xis a prime number}
R = 1x: x1s an integer ending in 3}
Find n{PNR)

AnSwer  (B) covonre sinsntivns sia e

For
Exammner's
Use
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Il ABCD is a rcclangle. M is the mid-point of A8 and N 15apnt on CD,
AMD and AN meetat X,

D N &

A M 8

(a) Prove that AAXA and ANXD are similar.

Answer (1)

(2]

(b) Giventhat DN =3NC, find the value of
area of ANXD

) area of AAXM '
(i) area of AAXD
area of ABCD’

Answer (b)) (1) oo o (1]

Examuners
Use
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12 Inthe diagram, ABCD is a squarc whose diagonals arc 3 cm each BD and
CD are the diameters of the bigger and smaller circle respectively. Find the
area and perimeter of the shaded region.

A

Answer Area = ... em? 3]

Pertmerer = . . _....cm 2]

13 The approximate time for light to travel 1 metre is 3.30 nanoseconds
(a) Express the time taken, in scconds, for light to travel 10 meties. Give
your answer in standard form.
(b) Find the distance travelled, correct to the nearest kilometre, in | second

Answer (@) . ... . .. ..sec |2]

) o e B 12
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14 Water is poured into each of the containers below at a constant rate of
250 m] per second. The graphs show the depth @ of the water varies with
time (. Maich the container to its corresponding graph.

Container A Container B Container C
o FE d4
o Thuse 0 Tione
Graph | Graph 2 Graph 3
Answer Container 4 (] - 1) Nl P
Container 8 Graph ... o nmnne
Container C Graph . Siaitisesedbomge i i

(3]

For
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15 Mrs Lim wants to buy some antiseptic germicide. Below are the rates of the
germeide sold at 2 different shops. Which shop should Mrs Lim buy the
germicide from? Explain your choice.

Shop A Shop B

§13.50 for-each I-litre Usual Price : $18.50 for a 2-
bottle. litre bottle.

Buy 2 get 1 fiee now! 5% discount NOW!

Answer

(3]

For
Examiner’s

Use
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16 (a) Express x’ —4x+3 intheform (x-p) +q.
(h) The cquation of a quadratic curve 15 y = x” —4x+3.
State the the coordinates of its lurning pomt.
(¢)  Sketch the graph of y =" —4x +3 on the axes in the answer space,
indicating clearly the intercepts and turning point,
AHSIEE [T saysanmenonsabscn syl
) Cconersnn Smmmmesn)
(<)
» 4
1 L L L L 1 1 L 1 L .
L 3 ¥ L ] 1] L L] 1] L] 1 L] 58
X

(2]
(1]

(2]

Examiner's
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14

The diagram shows a one-way road system between two junctions /> and Q.

The probabihity that a car travels along PS is % . At junction R, the prabability

that the car travels along RS 1s g :

(a) Complete the diagram below.

v

W
>

Answer  (a) (1]
(b) Find the probability that the car travelling from P 1o

(1)  wil] pass point X
(i) will pass point Y.

) M cess 5o w (1]

Gil.ooon Gimmwrrissse: |12

For
Examiner's
Use
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18 Thediagram is the speed-time graph of a car’s journey.
Speed (m/s)
T
20 ¢
4
0 8 20 k Time 1 (s)

L Calculate

(a) the speed of the car when =3,

(b) the towal distance travelled in the first 20 seconds of the journey,
(c) the value of A, if the retardation 1s twice that of the acceleration.

Answer  (a)

B) e [1]

fc) 1= ... .. sec (2]
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19 A straght line AC, whose equation 2y —5x=4,1s drawn below.

P isthe point (4, 0).

}J_n!

Vel

4 0

9
Y

Find
_(3) the gradicnl of AC
(b) the coordinates of A4,
(¢) the equation of the lin¢ through P which is parallel to AC

Answer  (a)
() (s denstaime

(c)

(1}
(1]
(2]

Examiner’s
Use
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20 Thepoints 4 (=1,—1), B(3,—1)and C (-2, 3), are shown in the diagram

below.
v A
C
\ \K X i
A B
Find
(a) ~ the value of sin ZBAC ,
(b) the arca of A4BC.
Anpver (0) ciessewasspeasns [
(B oo TRESETTT Gnitst N

21 A length of 2 em on the map represents an actual distance of § km. Calculate
(i)  the scale of the map, in the form of 1: 1.
(i)) thc area on the map, in square centimetres, which represents an actual
arcaof 15 km?.

Answer () B alos st it [1]

(i) oo em? 2]

For
Examiner’s
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22  Thelines PQ and QR arc shown in the spacc below.
(a) Using compass and ruler only, construct a parallclogram PORS . [1]
(b) Mcasure ZSPQ.
(c)  On the parallclogram, construct

(i)  the perpendicular bisector of PO, [1]
(ii) the angle bisector of ZRSP. {1
Answer
R
P o
Answer (b)) 48P0 =. . m

~ End of Paper ~

For
Examiner's
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Answer ALL the questions.

1 Evaluate

@) 3+¥5222, [
(b) VI +2+0967 0
676107
Give your answers correct to 2 decimal places
Ans:
(a) 4.73 - B1

2 (a) Ray bought a house at $720 000. Five years later, he sold the house at
$640000. Calculate the loss as a percentage of his selling price.  [1]

(b) Rose's weight 1s 51 kg after losing 15% of her original weight.

What was her original weight? [1}
Ans:
(a)
40000 x 100% =12.5% -——B1
640000
() 100

—x51=60 ——B1
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3 (a) Write down the following numbers in ascending order. [t
~1.53, J2.34, % -%, 0.56, 0.56
(b) IFind the integer(s) which satisfy both 3+2x<1 and Sx >r-12.
Ans: [3]
8 -3
(a) % = 1.53, 0.56, 0.56, 2 J2.34 e -3
(by 3+2x<l and Sx>x-12
2x <=2 4x>-12
XE—fosnne B1 x>=3 - Bl
-3<cx<-1
Hence, integer x =-2,-1  —----- Bl (both correct)
4 Y (o)
4 (a) Simplify (2x’)’x[_§x) -:[51’:) | 2)
(b) The reciprocal of 5* 15 5. Write down Lhe value of p. ()
Ans:
4 Y (xo? 3
a 20 x| - = = —
o b1 2
=4+ [.‘.‘%.J -=a-ae=--M1 (expand bracket correctly & power 0)
16
=4x" x v
64x°
= r Bl
(b) 5§¥=5"

For

Erxarmwner’s
Us=
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5 y is directly proportional to x*_lItis known that y =8 for a particular value
of x. Find the value of y when this value of x is doubled. 3]
Ans:
y=k BI
8=14kx
R
T
8 oy
v=— (21) =64 —---Al
x
6  Written as a product of its prime factors, 300 =27 x3x 5%
(a)  Write 72 as a product of its prime factors. D]
(b) - Using the above results, find
(1)~ The highest common factor of 72 and 300, (1]
(11)  the smallest positive integer & such that 72k 1s a perfect cube,
(1]
(m) the smallest integer that is a multiple of both 72 and 300.
Ans: (1]
{a) M=« il
(b) () HMCF=2"%3=12 --._B]
(n) k=3 ——-B]
(M) LCM =2"%3" %5 =1800 - Bl
Neo marks awarded for (b) if answers are not obtained from prime
factorisation method
7 (1) Factorise 9x” 1. (1]
(1)  Use the result in part (i) to express 899 as a product of its prime
factors 12
Ans:
() 9 =1=(x+1)3x-1) e BI
() 899=%10)" —1 = (3(10)+1)3(10)=1) --ememem- BI
899=3129) e BI

No marks awarded il not using (i)

For
Exanmers
Use
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Ans:

The diagram shows a regular hexagon ABCDEF.
(a) Find £ BCE, showing your working clearly [2]
(b} Show that AFEC s congruent to ABCE.

(a) 4 x |80

ZCDE = =120°

ZDCE =(180-120)+2 =30°
£BCE =120-30=90°

(b) FE= BC (regular hexagon)
EC i5 the common side
LFEC = £BCE =9%0°
AFEC = ABCE (SAS) o.e. proof

4E 5N Prelim | EMath P1 (Marking Scheme)

For
Exammner’s
Use

(2] g
F yC
E D
— Ml
-

-1 m for each incorrect
statcment

Al 3 correct facts and
Reasons ---- B2
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9  The lifcime of a sample of 120 brand 4 batieries 15 given in the table below.

Liletime | 0<¢<30 | 30<1<60| 60<r<90)| 90 <1 12 120<1 <150
(# hours)
Freq 16 20 33 41 10
Caleulate
(a) the mcan, (1]
(b)  the standard deviation. (2]

The mean lifetime of a sample of 120 brand B battcrnies 15 78.0 houwrs and the
standard deviation is 40.2 hours.

(¢)  Compare, briefly, the results for the lwo brands of batteres. (2]

Ans:

(a)  mean= 9270 +120 =77.25 S Y|

(b) 8 Jsmooo

sd. =

—(77.25)° =35.1 (3sf) ... M1, Al

(c)  DBrand B batteries have higher mean
Ihfetimethan Brand 4 batteries.
Brand A batterics has lower standard
deviation than Brand B batteries.

----- B2 (compae mean &
Standard dev)

== 10— ({a)— On the Venn diagram shown in answer space, shade theregion, AU B .

([l
Answer (a)

 a
755

(b) ¢&={x:xisanintegerandJ< x < 30}
P= {x: x1s a prime number}
R = {x: x is an integer cnding in 3}

B1

Find n{P~R)

Ans: n(PnR) =2

For
Examiner’s
Use
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ABCD isarectangle. M is themid-pointof A8 and N isapointon CD.

MD and AN meetat X .
D N C

A M B

{a) Prove that AAXM and ANAD arc sumilar [2]

In AAXM and ANAD,

LAXM = ZNAXD (vert opp Zs )
LXAM = ZXND (all. £s, DN AM )
Z\XMA = ZXDN (alt. Zs, DN JI A1)
llence AAXAL and ANXD are similar

2 m for any 2 conditions with correct reasons siated and concluding

statement.
-1m for every incorrect reason or statement

(b) Giventhat DN =3NC | find the value of

(i) arca aof ANND ' (1]
area of AAXM
area of AAXD 2]
area of ABCD

(1)

Q) e of ANXD _(3]" 9

area of OAXA/ “\2

arca of AAND

area of ABCD

_area of AAXD

“4dxarea of AAMD
1 XD

= —X
4 AMD
1.3 3

o -
4 5 2

(1)




5 4E 5N Prelim | EMath P1 [Marking Scheme)
For For
Examiners Ecamners
Use . Use

12 Inthe diagram, ABCD is a square whose diagonals are 3 cm each. BD and
CD are the diameters of the bigger and smaller circle respeclivelx Find the
area and penimeter of the shaded region. —{5]

Ans:

BD = 3an
CD=~1.5"+15" = 2.12132cm —--MI

B
Area of shaded region
! [ JasY)
==X =
2 | 2

----M1 (find A of semicircle)

tLuﬂxIS ——xlel 5]

4
[g)
= r'- — g~
16 18 8
:I—I- or  1125cm? — Al 1
¢ -3

Penmeter ot shaded region

M

Jas
2

=~}-x2xxx1.5+lx2xnx
4 2

=5.6% tm ——Al

13 The approximate time for light to travel 1 metre is 3.30 nanoseconds.
(a) Express the ime taken, in seconds, for hght to travel 10 metres. Give
your answer in standard form. [2]
(b) Find the distance travelled, correct to the nearest kilometre, in 1 second.

[2]

Ans:
(a) Time taken =10x3.30x10™ ——MI
=330x 107" seconds = -emmeemm- Al
(b)  3.30x10™° seconds -----x-—- —-1m
1 second : >
330x10°
= 1000 km -—M]
330x107

=303030 km - Al
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14 Water is poured into each of the containers below at a constant rate of
250 vl per second. The graphs show the depth d of the water varies with
time !. Match the container to its corresponding graph.

Conlainer A Container B Contaimer C
d» Jd 4 JA4
0 | Time 0 Time 0 Time
Graph 1 Graph 2 Graph 3
Answer Container A Graph 2 ----- Bl
Container B Graph 1 ------ 81
Container C Graph 3 ----- Bl 3]

For
Exammer’s
Use
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Ans:

11 4E 5N Prelim | EMath P1 (Marking Scheme)

Mrs Lim wants to buy some antiseptic germicide. Below are the rates of the
germicide sold at 2 different shops. Which shop should Mrs Lim buy the
germicide from? Explamn your choice. {31

ShopB
$13.50 for each 1-litre Usual Price : $18.50 for a
_ bottle. 2-litre botile.
Buy 2 get 1 free now! 5% discount NOW!
For Shop A : For Shop B :
3 hitres ——---- £27.00 2 litres ----- 95%x$1650=517.58

I hire ------$9.00 (M1) I litre ——--- $8.79 (M1)

Hence, Mrs Lim should buy from Shop B as it 1s cheaper. (BI)

If stidents compared 3 Jitres from Shop A and 2 litres from Shop B,
Marks arcnot award'cd since the mmpanson is unfair,

For
Examiner's
Use
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16 (a)
(b)
(c)
Ans:
(a)
(b)

Express x° —4x+3 inthe form (x=pY +9. (2]
The function of a quadratic curve is y=x" —dx+3,
State the the coordinates of its turning point. (1]

Sketch the graph of v = x' —4x+3 for on the axcs in the
answer space, indicating clearly the intercepts and turning point

121
P —ax+3
= -2(2)+2° -2 +3 Ml
=(x=2) -1 —
-1} = e BI
o
enY

Im for correct shape & smooth curve
I'm for correct x intercepts & y-intercepts & turning point

For
Examiner’s
Use
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17  The diagram shows a one-way road system between two junctions P and Q.
The probability that a car travels along PS 1is % . At junction R, the probability

that the car travels along RS 1s %

(8 Complete the diagram below.

Ans:

A 4
o

m

w|—-
b

(b) Find the probability that the car travelhing from P to Q

(1»  will pass point X. 1
(1) will pass point Y. 2]
Ans:
2 3 2
P X) ==x==— Al
() P(passX) S
2 2 3 1 1
1Y 1 P Y) ==xZ4+—=— —M1 A1
(1) Plpass Y) T

For
Examiner’s
Use
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18

The diagram 1s the speed-time graph of a car’s journey.

s;:a;:i(mt)
20
4
o B 20 Tome .;1
Calculate
(ay— TFe speed of [he car when =3,
(b) the total distance travelled in the first 20 scconds of the journey, [1]
(c) the value of 1, 1f the retardation is twice that of the acceleration. (2]
20-4 20—v
(a) ———=—— —— Y R
g8-0 8-3
- 20: v
5
v=]0 e Al
1
(b) Ex(4+ 20)x8+12x20=336m —-Al
oy =l g —
t—20
t—=20=5

t=25 ———— Al

121

For
Exammer's
Use
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19 A straight ine AC , whose equation 2y —5x =4, is drawn below. P is the

point {4,0).

e

2 "

A9

L ]
1

Find
(a) the gradient of AC,
(b} -the coordinates of A,
{(c) = the cquation of the line through P which is parallel o AC
Ans:
(a) 2v-5x=4
2v="5x+4
v=25x+2
Gradient =25 cooeeeeee Bl

(by 0=25x+2

'("""-t""" =
A=|——.0) B1
A: A

(c) y=25x+c
0=25(4)+c -——--M1 (Subst pt)
c=-10
v=2.55~10 «=B]

(]
(1]
(2]

For
Exammers
Use
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20 The points A(=1-1), B(3.~1) and C(-2.3) are shown in the diagram below

X
Find
(a) the value of sin ZBAC | 2]
(b) the areaof AABC . (1]
Ans:
(a) AC:J(—-I+2):+(—I—3)’=JE ...... M1
4
smnZBAC =— = 0970  --ree- Al
J17
Mitd | Mtd 2

(b) Arca of AMABC or Areaof A4BC

=l2x4x4=3 units? B =-;—Krfﬁ'x.dCxF|n£3dC

£, x4xJ17 x — =R units?
2 7

----BI

21 A length of 2 cm on the map represents an actual distance of 5 k. Calculate

(i)  the scale of the map, in the form of 1:n. m
(ii) the area on the map, in square centimetres, which represents an actual
area of 15 km’. (2)
Ans:

(i) 2cm —-——- 5km
1 em =-—- 2.5km = 2500 m = 250 000 cm
Hence, scale = 1: 250000 —--ameameee Bl

(n) Skm - 2cm

4
1 km? eee— E cm® e M1 (squarng)

5 3 — -;les cm? =2% or 2.4 cm? ~=al

For
Eramners
Use
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22  Thehnes PO and OR are shown in the space below.

(a) Using compass only, construct a parallelogram PORS. [1]
(b} Measure ZSPO. [
() On the paralielogram, construct
(i) the perpendicular bisector of PQ, (1]
(i) the angle bisector of ZRSP. []
Answer

(b) Angle 5PQ = 620
Accept 610 to 640

3
N\
/

No marks awarded for (a), (c)(1) and (1) 1f construction arcs are not clearly
shown.

* For perpendicular bisector (c)(1), arcs MUST be shown above and below the
line PQ

,Exa;:s':
| Use
i



(b)

(c)

(d)

2 (@

(h)

Factorse x'—xy’ +x’y—y' completely.
Make a the subject of the formub a’ =k+ra’.

x+2 I-x
+

asasmgle fraction m s smpkst form
-2 4-2x

[xpress

(i) Express x’-6x-2 in the form (.r+a]’+b.

(i)  Hence, sohve the equaton x*—6x-2=0, gving your amswers correct
to nwo decmal places. -

A triathlon & a compettion svolving the completion of three continuowus and
sequential endurance dsciplines — swimming, cycling and running,

The Olympic course requires participants to swim 1.5 km, cyck 40 km and run
10 km The tome laken to transit between the stages © ako factored mto the
overall timing,

Adam took part in the Smgapore Trithlon 2015, The following table shows
his results.

Stages| Swim | Transit 1] Cycle | Transit 2 | Run | Overall
Time | xmis 1.5 mrs 4xmms | 1.5 mis ymns | 2h43 ms

(i)  Form an equation n x and y based on the mformation gren m the table

e s —————above, amdshow that &t reduces 1o v= 160~ 5x.

(1) Gwen that hs average cyclng speed, m kn/min, s threc imes that of
hs average running speed, form another equation m x and p

(i) Sohe these two equations to find the value of xand of y.

At a gradwation party, t was decxed that every student will buy agil for
each one of ther classmates and tcachers. If the total number of piis at the
party was 1050 and that there are 6 teachers, find the number of students n
the class.

2]

(3)

(')

(3]

(1

()
B3l

3]



(a)

(b)

(<)

The Sngapore Government anmounced changes to the sdrvidial scone tax
rates m 2015, to be effiected from 2017 onwards. The followme tablk shows
the revsed mdividual ncome tax rate structure hased on the yearly clargeable
Tcome

Yearly chargcable income Rate (Ya) Gross Tax Payable (S)
On the first 20,000 0 0

On the next 10,000 2 200
On the fwrst 30,000 - 200
On the next 10,000 3.50 350
On the fwst 40,000 - 550
On the next 40,000 7 2.800
On the first 80,000 - 3.350
On the next 40,000 1.5 4.600
On the fwst 120,000 - 7,950
On the next 40,000 15 6,000
On the fwst 160.000 - 13,950
On the next 40,000 18 7,200
On the first 200,000 - 21,150
On the next 40,000 19 7,600
On the frst 240,000 - 28.750
On the next 40,000 19.5 7.800
On the fwrst 280,000 - 36.550
On the next 40,000 20 8,000
On the first 320,000 - 44 550
In excess of 320,000 22

(i) — Gerrard's yearly chargeable - incorme m 2017 s projected 10 5e 327 000”
Calcubte hs gross tax payable. [1]

(i) John cakulated from hs chargeabk mcome that he will have 1o pay a
gross tax of $9750. Cakulate hs monthly chargeable mcome [2]

Jordan wants to mvest $100000 m a bank for 5 years. The following shows the
rates advertsed by two banks.

Bank A: Simpk mterest of 2.5% per annum
Bank B: Compound interest of 2.3% per annum, compounded half-yearly

Justify, with caleulations, whch bank will provide a higher amount of returns
for hs mvestment. [4)

Danicl owns a smartphone with 16 pgabytes storage capacty. 45% of the
phone’s capacity was wsed up by his existng applhcations and pxtures. Given
that the averape file sze of a pcture taken on hs phone 5 1.8 megabytes,
calculate the number of pictures he can take with the renmaming capacty. [4]

1



(a) Tre fist four terms n a sequence are 78, 73, 68 and 63.
(»  Find an expression, m tenms of , for the nthterm, 7, of ths sequence. (2]
(i)  Evahate 7, (1)

(b) Study the paiern below and answer the questions that follow based on the

pattern.
Line Equation
Boviel Mk b
2,.0:2 1
Line 2 LT
&= 2.3
123 4
; i T
O - ]
204 5
(i)  Wrte down the equation correspondmg 1o fme & m terms of &. [1]

(i) Justfy, with approprate mathematical working, why 3%0 will not
appear on the left hand side of the equation in any of the hnes. (2]

(i) Find the sum of the following seres without the use of a cakulator,
| 1 | I S B i
+—+

-— — —

—_—t——d—t——.
2 6 12 20 30 42 56 72 90

Herce, fid the sun of the following seris,
I I 1 3 1

l4=—+—4+—+—+

1
—4- +—-. (4)
36 1015 21 28 36 45



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

The flight path ofa football can be modelled by the equation v = ~12x? +45x, where
ymetres s the height of the football x seconds afer it was kicked.

Somc corresponding values of x and y are given i the table below.
x 0 05 1 1.5 2 2.5 3 35
y 0 19.5 33 40.5 42 p 27 10.5
(n) Cakukte the vale of p.
(b) Using ascale of 4 cm to represent 1 second, draw a horzontal axs for
O<xs<4
Usmg ascale of | cm to represent 2 metres, draw a vertical axis for
0<y<dd.
On your axes, plot the ponts 2ven i the table and dsaw the graph of
y=-12x? +45x for y>0.
(c) Usmg your graph, find

(d)

(i)  the maximum heght of the football reached,

(i) the tame duration the ball was m the ar

(i) By drawmg atangent, find the gradient of the curve at (3, 27).

(i)  What does the sign of the gradent found in (dXi) mean?

6
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In the dagram below, OPRQ s a parallclogram. S s a pont on OQ produced such
1 ) .
that (0S =300. 4 s a pomt on QR such that QA:;AR. 8 s the md-pomt of RS.

S

0 ¢ P
It s gven that OP =2pand 00 =4

(n) Express the following, as simply as possible, n terms of p and/or g

() OR
(i) RS
(iid) Efg
(v) 04

(b) Do the pomts O, 4 and 8 lic ona straight line?
Justify your answer using vectors.

(¢) Find the value of

) Area of AOAS
¢ Areaof AOBS’
ABAR )
(ii) %, where X' 5 the pont on SR and OP prodiced.
Areaof AROY

(]
(1]
(1)

(2]

(2]

m

(1



The ucket sales for four movies — Blue Man, Sunken Ship, Star Foree and Revengers,
on a partcular day at three dillerent cmemas, is shown m Table |

(]

(1]

Cmena Blue Man Sunken Ship Star Force Revengers
Tachay 1200 1000 1500 1300
Wahs 1300 1200 1100 1200
Siker Village 1000 1100 1600 1400
Tabilc |
The mformation m Tabk | can be represented by the natrx
1200 1000 1500 1300)
A=[1300 1200 1100 1200 |
1000 1100 1600 1400
The price of a movie tcket m the three cinemas are given m Table 11
Cwnema Tachay Wals Siver Villape
Prce ol a $10 $11 $9 50
Move Txket
Table I
(a) (i) Represent the mfonmation m Tabk Il bya Ix3 maor B.
(i) Evahate the mox T = BA.
fiji) . State what the elements ol T represent
(h) (i) Wrie down a manx C such that the elemcnts m AC represent the total

number of tckets sold at Tachay, Wahs and Silver Vilage onthat day
respectively.

Cvaluate the matrxk K = AC.

(i)  lHence, ismg matrrx multiphcaton, find the tolal amount of money each
crema eamed fiom the tcket sales on that day.



8

The amuhtive frequency graph below represents the end-ofyear exammation

marks

of a group of 200 sidents for Mathematcs.

Marks scored by 200 students in the end-of-year examination
- T _
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Use the paph to estrmale

(i)
(i)
(i)
(iv)

(v)

(v

the medan and the interquartile range,

the number of students who scored 30 marks or less,

the mmber of students who scored more than 75 marks,

the passng mark f 65% of the students passed the examination.

Two students are selected randomby. Cakulate the probability that one student
scored 30 marks or less and the other scored more than 75 marks.

Draw a box ard whisker diagram to represent the data above.

(2]
[2]



The diagram below shows a smplified map of the Marma Bay area.

In the preparations for the upcommg National Day Parade, t s proposed that 2
platform 1o store and shoot freworks off be constructed at pont F. The Float, The
Merbon. Fullerion Bay Hotel and Sky Park are popular places to view the fireworks,
and are hbelled as 4, B, C and D respectively. The Merhon, Sky Park and the
proposed freworks platform be on a straght Ime. N

The Merlion (B)

435 m

Fullerton Bay
Hotel (C) - Sky Park (D)

It s given that the bearing of The Float and Sky Park fiom The Merlion s 073° and
118° respectively. The Sky Park 5 435 ntres away on a bearing of 160° from The
Float.

(i) Show that the dstance bhetween the Merbon and the Sky Park 5 614.34 m. 21

(ii) Given fusther that the Fullerton Bay Hotel 5 650 maway on a bearing of 275°
fiom the Sky Park, and that the area of trangke FCD s 54600 n?, find the
dstance of F from the Sky Park. [3]

(i) Fmd the dstance of F fiom The Float {3}

(iv) As freworks are explosives, t & required by lw that the freworks platform
have 2 safety radms of 200 m. Determine if F s a suitable place 1o phce the
platform (2]

(v) The Sky Park & on lop of the Marma Bay Sands llotel. Given that the angle of
clevaton of the Sky Park from The Float 5 24.7° find the angle of depression
of the base of The Merbon from the Sky Park. (3]



10 (a)

E D

In the diagram above, the pomts A, B, Cand D on a cicke of centre O. The
lie DE touches the circle at pont D. BCE, BOD and AOC are smaght Imes.

Given that ZABD = 40°, find, statng your reasors clearly,

(i) ZACD, 1l
(i) <£40D, B
(i) £CBD, (1]
(iv) <ZCED. (2]

—{Hy —Conxcal paper cups arec commonly used at water dspenser stators. One such
cup can be modelied by the dingram below. When the cup s cut along one of
ts slant height, 7 cm, a sector 5 oblamed.

hcm

Fid the angke subtended by the arc at the cenie m the sector i the vohme of
water the cup can hold & 120 cm’. Leave your answer n radins. 16

End of Paper

11



MARKING SCHEME

”a) II —.!]’: 1-_!1]'—)"
o -y ) A - ) BI
=("3.-yIII+}‘) B!
=(x=yXx+ vNx+y) B!
OR (x—-_vx,r-b_v)’

1th) al=k+sd*

: 2
a ~ra =k
a* (l-r)=# MI: Factorizing @’
g K

I-r

e
0:4; F..L Al




1(c)

Mcthod_
X¥+2 l-x

+
-2 4-2x
_x+2+ J=-x
x-2 2(2-x)
—_t+2_ I-x
“r-2 2Ax-2)
_2Ax+2)-0-x)
B 2x-2)
- 3x+3 0r3(:t+l)
2(:-2) 2(.r—2)

Meihod 2

x+2 l-x
+

x-2 4-2x

(x+2X4-2x)+(1-xXx-2)
(1—2X4—2.r)

~ —2.r’+8+(—.r’+3x—2)
2x-2Y2-1x)

-3x* 43x4+6

s 2Ax-2)

_ —3!.\"—.':—2!

wgbr=2)
Y- Wx+1)
T 2x-2)

B 3{_t+l)

T 2Ax-2)

M1: Smphfying denommator

M1: Combre nio asngle
fracton

Al

M1 Conbme mto asnglk
fracton

M1 : Faciorwaton of mmerator
and deromea tor

Al

L(dXv)

x-6x-2
=(x-3)' -1

Bl

1(dXn)

1 -6x-2=0
(k-3 -11=0
(x-3) =1
r-3=+d11

x=3+1
x=632 or x =-0.32

Ml

A2




2(aX1)

x+1S5+4x+5+y=163
v=160- 5x

Bl

2(aXn)

-
=X —

40 10
4x ¥

Bl

2(a)m)

x+15+4x+15+y=163
y=|60—53 (l)

y=13r(2)
Sw (1) o (2)
3x =160 -5x

8,‘! = 160
x=20

M1. Substaution or elimmation

Al

=260

Al

2(b)

Let the mumber of students be x.

Number of gits each studemt will buy; x—1+6
Le. x+5

2(x~5)=1050

x* +5x-1050=0

(x-30)(x+35)=0

x =30 or x=-35 (rejected)

Tre nwmber of students s 30.

Bl

MI

Al

3(axn

Gross tax payable
7
= 550+ — x (42000 ~ 40000)
100
= £690

BI

3(a)i)

Let hs yearly chargeable mcome be $120000 + x.
1 x=9750-7950
100

0.15x=1800

x =12000

Hs monthiy chargeahle income
120000 + 12000

- 12

=311000

Bl

Bl




3(b)

Bank A
gt
160
- 100000 x 2 S5
100
=]12500
Total amowmt: $112500

=3112113.75-

Since Bank A’s total amownt at the end of 5 years
s higher than that of Bank B's, Bank A has a
higher amount ol returns for his imvestment.

Ml
4
MI: =l§
2
MLl n=10

o

Al: Compare tolal or mterest
and conclude that Bank A has
higher retums.

3(c) 16 Gb=16x10"b Ml: P_Making_ same base
1.8 Mb= 1.8x10"b counting unt
Remainng capacity =%x16x|o‘=s.sxm"b M1
Numnber of petures

1.8x:0"
= 4888 (round down) Al

4aX) | T.=a+(n-1)d
=78+ [ —1)-5) -
=83-5n

daXn) | 7, =81-5x21=-22 BI




4(bX1)

1 1 1

ik+l) & kel BI
40bXn) | k(k +1)= 340 Bl
b +k-340=0
k=179 or k=-189
No integer soltions for k,soﬁwilnolappear Bl
on the kR hand sile of the equmton n any of the
Incs.
D O
2 6 12 20 30 42 56 72 90
=1—l+l-l+1—l +1——l M1: Substimg and
1 22 33 4 9 10 cancelling
e
10 10 Al
| I 1 | I 1 I
4 <+ b —F—t—t— b — —
1 6 10 15 21 23 36 45
[1 e L l]
==+ -+ —F—F+—F—F —+—+ —
276 12 20 30 482 6 712 %0 MI
10
-l
5 Al
6lax1) F§=b'é=q
OR=0P+PR=2p+q Bl
6{aXn) 53:3@:3{]
E:‘.@+ﬁ=~5ﬁ+0—5=~2p+2q Bl
6(a)Xm) }E:—I-Ez—p"'q
2
LS e ek Bl
OB=0R+RB=p+2q
6laxv) _— | = MI
A=—0R
) 4Q
e |
A=~
@ >0
— ]
4=—p+
O. ZD q

Al




6(b) OB = 204 a1
Hence, OB and OA are parallel vectors.
Snce OB and OA share a common pomt O, the Bl
three pomts O, A, B e on a smaght lic
6(cX) Areaof AOAS ﬁ =1
Areaof AOBS OB 2 Bl
OeX® | Areaof ABAR ﬂ[|}‘ I -
Areaof ABOX \2) 4
Taxn | (10 11 9.5) Bl
T(axn) | T=AB
1200 1000 1500 1300
=(10 11 9.5)}1300 1200 1100 1200
1000 1100 1600 1400
=(35800 33650 42300 39500) B
7(aXm) | The elenments m T represent the total amount of
moncy collected from the tcket sales atall tivee
cmemas for Blue Man, Sunken Shp, Star Force
and Revengers respectively. Bl
7(bX1) I
C= \ B
1
1
K=AC
N
(1200 1000 1500 1300
=(1300 1200 1100 1200
(1000 1100 1600 1400 IJ
(5000
=| 4800
Bl
\ 5100
H(bXn) 10 0 0 Y5000\ (50000
Mi

0 11 0O |4800|=|52800
0 0 955100 48450

Tachay eamed $50000. Wahs eamed $52800 and
Silver Vilage eamed $48450.

Al




8() Medon =47 marks Bl
Lower quartile = 38 marks
Upper quartile = 56 marks
IQR =56 — 38 = |18 marks B2
8(n) 25 shadents Bl
8(m) 1S stndents Bl
8(v) 12 marks BI
8(v) 25 45 ,_ 15 B2
200 199 79 If ans wrong, award B for
erther 199 or 2.
&(w) Smalest =S marks
Largest = 100 marks Bl (for srmllest and lrgest)
. * — - Bl (plot with correct 5
5 38 47 56 100 numbers)
3 3 -
9(i) ZABD =118° -73°=45°
CBAN =180°-73°=107° (mt Zs. /i lmes)
£BAD =360° - 160° - 107° =93° (4s at a pomt) | Bl
By Sie Ruk,
BD 4D
sin ZBAD  sinZABD
24
BD = ———xsin93° BI
sindse
BD=614.34 m
9(n) LBDN = 180° - 118°=62° (nl /s, // hnes)
ZFDC = 360° - 275° - 62° = 23° (s ata pomt) | Ml
;X650x FD x5m23°= 54600
__ 546002 M1
650 =sin 23°
FD =429.96=430m Al
9(m) ZADF = 180° — 45° —93° =42° (/s sum of 4) Mi
By Cesine Ruk,
AF? = AD* + FD' - 2(4DXFD)cos ADF
AF =435 +429.96' ~2(435)(429.96)cos42° | My
AF =310.01 = 310m Al




9(w) FB=BD -FD=61434 -42096=18438m Bl
FB=18438m<200m
It &5 ot sutabk as The Merlion fals within the
safcty radws of the pltform Bl
9(v) Let the heght of the Sky Park be hm
lan24.7° =~£—
435
h =435 tan 24 7° = 200.08 Mi
Let the angle of depression be 6.
200
8= e MI
614 34
0=150° %1
10(a))) | ZACD = ZABD =40° (£s wm same_sepment) Bl
10(aXn) | £AOD =2 x Z4ABD =80°
(£ atcentre =2 x / alcrcumicrence) B1
10(aXm) | ZCBA =90° (£ n semcucle)
ZCBD =90° -40° = 50° Bl
10(aX ) | ZBDE =90° (1an perp rad) MI
ZCED = 180° - 90° - 50° = 40° Al
HXh) Volume of cup = %;r(a)"h =120 -
h= }—QE = 2 =71620
lén  2r
e
By Pyh Thm. =h‘+(i] Mi
‘1\1
1= |71620° {5] =74360
Crcumlerence of cup = &l =4rx MI

Let the angle be & rads.
743600 =4n
# =159 rads

MI: slant height s radws of
seclor

MI: crcumlcrence s arc
length of sector

Al

R >




	SA2 Kranji Secondary School



