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Mathematical Formulae

Compound Interest

Total amount = P(l + Lj
100

Mensuration

Curved surface area of acone = 7 rl
Surface area of a sphere = 4 a1’

Volume of a cone = %mzh
_4
Volume of a sphere = 57zr

Area of a triangle ABC = %ab sin C

Arc length = r@, where 8 is in radians

Sector area = %rze , Where @ is in radians

Trigonometry

a b ¢
SINA SinB sinC

a? =b?+c?—2bc cos A

Statistics

Mean = %—

fx
f
2 2
Standard deviation = fo - fo
RPN




Answer all the questions.

44 27 /4 % /27

Write these numbers in order of size, starting with the smallest.

Answer é € é e é ,6ééeéé ,éeéecé eéecée éeéeée [2
smallest
(@) Represent —1< x <3 on the number line below.
Answer
| | | | | | | | >
I I I I I I I I 'x
-3 -2 -1 0 1 2 3 4 [1]
(b) Solve the inequality —3x<7.
Answer éééeéeéeéeé [1]
(c) State the smallest integer that satisfy —3x<7.
Answer ééeééeéeééee [1]




3 2940 expressed as a product of its prime factors is 2° x3x5x 7.

(@) Express 504 as a product of its prime factors.

Answer ééeééeéée [1]

(b) Find the lowest common multiple of 2940 and 504.

/////////

Answer eeeeéeéeéeece [1]

(c) Find the smallest integer k such that 2940k is a perfect square.

rrrrrrrrr

Answer éeeeeéeéeééé [1]

4 Which of these ratio(s) are equivalent to the ratio a:b?

a+2:b+2

ol
D |-

a°:b? a’:b? 4a:4b

"""""""""""""

Answer é 6 é éééééééééécéééééééeéééeéé [2




5  Gracia has a map drawn to a scale 1:25 000.

(a) Rewrite the scale in the form 1 cm to x km.

Answer é é é é écmtoée é é é . km [1]

(b) A road on the map is 13 cm long.
Find the actual length of the road in kilometres.

,,,,,,,,

Answer ééeéeééeeéé km [1]

(c) A plot of land has an area of 120 km?,
Find the area of the plot of land on the map in square centimetres.

,,,,,,,,

Answer éééééééé cm’ [2]




6 x2+6x—2:(x+a)2+b

() Find the value of a and b.

sz

Answer a=é é é éé e é , bh=éééeééeéeé [2]

(b) Hence, solve x*+6x-2=0.
Give your answers correct to 2 decimal places.

s 7z

Answer x=é e ééeéé x=¢eéeéeceée [2]




7 v=3w+8u’

(@) Findvwhen w=4 and u=-2.

"""""

Answer vVv=éeeeeeéeéeé [1]

(b) Rearrange the formula to make u the subject.

Answer éeééeeéeeéee [2

8 Solvei—ﬂzl.
2 3

,,,,,,,,

Answer X=€eéeéeeéeéééé. [2




9

P is the point (-2,-1) and Q is the point (5,6) .

A

N

’<'.

(a) Find the length of PQ.

Answer
(b) Ris the point (8,k).
Given that the gradient of QR is —3, find the value of k.

Answer

,,,,,,, -

eeéeeeeé uns

,,,,,,,,

[1]

[2]



(c) Find the equation of line QR.

Answer e ééeeéeéeceée [2]
10 In the diagram below, ABCD is similar to WXYZ.
AB is parallel to CD.
R B z
40 y
w
4.cm 1340 5cm 2 cm
D >
¢ X

(a) Find the value of r.

,,,,,,

Answer r=é ééééeée ° [1]

(b) Find the value of s.

Answer s=é ééééé ° [1]
(c) Find the length of WZ.

""""

Answer é e éééeéeé cm [2]




11 ABC is atriangle with AB =9 cm, angle BAC =45° and angle ABC =70°.

() Construct triangle ABC.
AB has been drawn for you.

[2]

(b) The perpendicular bisector of AB and the angle bisector of ACB meet at point T.
Label point T. [2]

10



12 AE, GJ, CK and DL are straight lines.
AE and GJ are parallel to each other.
Angle DIJ =67°, angle HDI =35°, angle ABC =110°.

C

A 1% D

\ 4

359

67°

Find, stating reasons,
(@ (1) angle HBD,

""""

(i) angle DHI .

///////

(b) Is BDIH a parallelogram?
Explain and show your working clearly.
Answer

eeeeeeeeeeeeeeeceeeeeeeeeeeeeeeceeeeeeeeecece

o

o

[1]

[2]

[1]

11



13 A playground is made up of a triangle ABC and two congruent semicircles with

diameter BS and SC respectively.
Angle ABC =53°, AB=4.5m and BC =2.4 m.

B

(a) Calculate the perimeter of the playground.

Answer
(b) (i) Calculate the area of the playground.

Answer

12

24m

rrrrrrrr

eeeeeeeem

""""

[3]

[3]



(ii) Convert your answer in (b)(i) to cm?,

Answer € éééééé cm? [1]

14 In the diagram below, angle ADB =90°, angle ABD = 25°.
AC=5cm, AD=3cm and DC=4cm.

A
3cm
5cm
25°
D 4 cm C B

(a) Find the exact value of cos ACB.

Answer éééeéeeééee. [l
(b) Calculate BC.

Answer e éeéeéeé cm [2]

13



15 Mrs Leow wishes to invest $5000 in the bank for 6 years.

She has researched and found two options.

Bank A

Bank B

Simple interest at 2.5% per annum.

Compound interest at 2.4% per annum,
compounded yearly.

Which bank should Mrs Leow invest in?
Show your working to support your answer.

Answer

D
D
D
D

Mrs Leow should invest in Bank é

D
D
D
D
D
D
D
D
D
D
D
D
D
D~
D~
D~
D~
D~

D
D
D
D
D
D
D
D
D
D
D
D
D
D~
D~
D~
D~
D~

[N

[N

[N

[N

[N

[N

[N

[N

é

é

é

é

é

é

7z

éé

éé

7z

because é é é é é é

é

é

é

é

é

é

é

é

é

[N

[N

é

[N

[N

é

[N

[N

é

[N

[N

é .

[N

[4]
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16 The following bar graph shows the number of male and female students who spends

more than five hours on their phones per day.

A
140 1
No. of 130 1
students 120 1
110 +

100 >

Female students Male students

State one feature of the bar graph that is misleading and explain why.
Answer

///////////////////////////////////

///////////////////////////////////

eéeéeéeéeéecéeéeéeéeéeéeéeéeéeceeceeeee 1
17 The diagram shows parallelogram WXYZ.
WX =12 cm, XY =8cm and VU =6 cm.
Find the length of h.
w_ V 12 cm X
P Ll
_hem
16 .cm Te-...__ 4 8cm
z U > Y
Answer é e ééeééeée cm |2

15



18 The diagram shows a solid formed by removing a cone from a cylinder.

11 cm

The cylinder and the cone have a common radius of 4 cm.
The height of the cone is 7.5 cm, and the height of the cylinder is 11 cm.
Calculate the volume of the solid.

Answer é é ¢é éééé cm® |[3]

16



19 The diagram below shows a pattern created using match sticks.

Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5
(@) Draw pattern 5 in the box above. [1]

(b) Write down an expression, in terms of n, for the number of sticks in pattern n.

s 7

Answer é e ééeééee [1]

(c) Will there be a pattern number with 100 match sticks?
If yes, find the pattern number.
Otherwise, explain why no such pattern number exists.

Answer

D~
D~
D~
D~
D~
(08
(08
(08
(08
(08
(08
(08
(08
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N

D~
D~
(08
(08
(08
(08
(08
(08
(08
(08
(08
(08
(08
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N

e [1]

D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
(0N
@D
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20 Match the following functions to their graphs.

A: y=—§
X

Graph 4

v

y . Y

0] g X O " X
Graph 2 Graph 3

y . Yu

0 > X 0 =X
Graph 5 Graph 6

,,,,,,

Answer A: Graphe eeéeéeéé [1]

B: Graphé 6 é6ééé [

18



21 A sstall runs a spinner game at a fair.

Each player will spin the wheel twice.
Find the probability that

(@) the spinner will land on odd numbers on both spins.

(b) the total score of both spins is greater than 6.

Answer

Answer

rrrrrrrrr

eeeeeeeee

"""""

eeeeeeeece

[1]

[2]

19



22 The diagram shows a sketch of the graph y = (x+3)(x-5).
y

A

v

(a) Find the coordinates of point P.

Answer P(ééé ., ééeée.) [1]

(b) State the equation of the line of symmetry of the graph.

/////////

Answer eeeeeééeée [1]

----- END OF PAPER -----
Efforts Today, Rewards Tomorrow
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QU v aa o7 ﬂ? Q10 | )40
Q2 Answer b) 46

) ettt

i) x> -2 016

3

i) -2 Q11 | See below
Q3 | a)2®x3x7 Q12 | ai) 110

b) 17640 aii) 32

c) 15 b) No
Q4 4a: 4b,1 : 1 Q13 |a)11.9

b a

Q5 |a)1:0.25 b) 5.44

b) 3.25 c) 54 400

c) 1920 Q14 a) - 4

5

Q6 |a)a=3b=-11 b) 2.43

b) x=0.32,x=-6.32 Q15 | Bank B
Q7 |a)v=44 Q16 | Vertical axis does not start from 0

_ 17 |9
b) U=+ v—3w Q
8
Q8 | x=12 Q18 | 427
Q9 |a)9.90 Q19
a) Pattern 5
b) -3 b) 2n+1
c) y=-3x+21 c¢) Not odd

21




Q20| A:5,B: 2 Q22 [ a) (0,-15)
QaL| 4 b) x=1
1
b) 5
Q11)

22
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Answer all the questions. p
1
~lhy 34IS 2;"* 3
—-44  —(2.1Y T — Y27
B |- anj Z Cof‘r,eq,

Write these numbers in order of size, starting with the smallest.
Bl - AN (ereect

Answer ...............
smallest

(a) Represent —1 < x <3 on the number line below.

Answer

Bl
0- —e
I I | | | | | [
i I f f f | I i
-3 -2 -1 0 1 2 3 + (1]
(b) Solve the incquality —3X £F
-3Ix £ F
> %
X 2o~
1 27 - Bl
?-7% E4 4
x - [4 5 Answer ... x ................. [1]
(c) State the smallest integer that satisfy —3X% & ks
£l

ANSWEY  oioonsissnmsnpnssssnsssas [1] E (,F




3 2940 expressed as a product of its prime factors is 2° x3x5x 7% .

(a) Express 504 as a product of its prime factors.

3 T
y Soy = L ¥3 x*F
3 3 ']
Answer ... ZXS ..... X:" [1]
&
(b) Find the lowest common factor of 2940 and 504.
T
2q4p = 2°x3 x § «x7?
2
Sog = 2%x 2 x
3 T T
Lem= 27 x3 xS x7F
= 13640, -, [
Answer " ...... ‘HJ .......... [1]
(¢) Find the smallest integer & such that 2940k is a perfect square.
3c§= 150
g
............. |§ [1]
4  Which of these ratio(s) are equivalent to the ratio a: b?
b a 2 2 l 1
a:b a:b 4a:4b —— a+2:b+2
b a
L R R
Answer q‘“q’ T 0 ................................ [2]
&\ Bl




5  Gracia has a map drawn to a scale 1:25 000.

(a) Rewrite the scale in the form 1 em to x km.

lem 2 2S 000 cm

lem: 2S5 0 m

ltm: 0.28 Km

g\
| 0.25
ADSWEE o s [1]
(b) A road on the map is 13 cm long.
Find the actual length of the road in kilometres.
hap - Actual
\ o o0.2§
13 : 3.t8
B
Answer ... 37’5 ...... km [I]

(c) A plot of land has an area of 120 km®.
Find the area of the plot of land on the map in square centimetres.

map : Actw] () wap : petol
\Cw ‘. o.1§kﬂl

lewm . p. 28 Km " 5 B BLE em® —M\

L"LW\_— | ¥ nn iew - 1

\G70 cm® 110 KM

166&\1 - )cn‘?' - M|

z

1420 cm®: 120 em




6

X +6x—2=(x+a)2+b

(a) Find the value of @ and b.

2
x Tt -1 = (>c+:<)7" 3 -z
- T
= (x43) -1
g1
[S
Answer a = h=

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

(b) Hence, solve x* +6x—-2=0,
Give your answers correct to 2 decimal places.

6 -2 =0
(x+3)-1=0
(x13)% = 11
x4z = Ju er 2z n
s fo-3  or X= 3=
3= 0.3z 0r X7

p.5¢

ANSWEr X= . .ciiriiiiiiii s X =

vds not
aclept
0tler Mefnds

-ml




7

v=3w481°.

(a) Findvwhen w=4 and u=-2.

vz 3(4) +8(-2)

S
B
Answer v= ... L]'Ll' ........ [1]
(b) Rearrange the formula to make u the subject.
VER Y D =
A W E
V-3w = u? :
= Y oct % miSS U=
= _v____gB_y - v ’
g | M
Answer U—'"' ...... 8’ ........... [2]
8 Solve i
® =< - -z -
Ix-2(31x) = 6 —M
gx -2 (3ta) _
Sx-6-2x<6 3

xc-it ,, Al

Tx-1(3+4x) = 6

Ix—-6-22x=6
N = | & ’, - A




P is the point (=2, —1) and Q is the point(5, 6).

(a) Find the length of PQ.
/A
- T =
Paz | (-2-5)*x (-1-6)
_q.q90 (35F)
N 4.0
BRWEE] . nsavtisimimsans s vassas v
(b) R is the point (8, k).
Given that the gradient of QR is -3, find the value of k. ‘
gl S | g1
Bk ~ ¢-& — ”Al
e T
S‘y Answer ............. - 5 ........
~[c
5 =

B

(1]

(,ﬂs%s'a-. (s.6), g OK=
6= —3($)+ ¢
~M\

..3,

c=1 o 3xdzl
e:qn .lm& 6R * Y

=8
2= -3 (B)tel

\(-_ '3 _ﬁ\
L b:"-s



(¢) Find the equation of line OR. _ 3 (S')"I'C. LF &”M (b)
\/:MX.'FC i 2 2\ W —7 Al f.
Y=-3xtC

Whn _)(_: 91 Y:6

ANSWer ........oieciiiii... C 1]
10 In the diagram below, ABCD is similar to WXYZ.
AB is parallel to CD.
A - B Z
40° ¥
w
4 cm 134° Scm 2 em
D C X
(a) Find the value of r.
Bl
Answer r=....... LHJ ......... [1]
(b) Find the value of s.
LS = FA E .
(]
£ p = 180" ~134
— [_(,6 0
wg Ol
ANSWEE S= ...iiiiiiniiininnns [1]
@ (¢) Find the length of ZW.
o X2 - T2
faceor | x -z m | i~ BA
Ccale . gC g . -%__ ~ 2w __'V”
"
2
= Tl ~f = L 2l l 6‘” IS
— LT, () o — e cm  [2]

enin e —
Cemle €ocr (emoemert) = 9
s
2

2w = & <
= 16 ~ Al



11 ABC is a triangle with 4B =9 cm, angle BAC =45° and angle ABC =70° .

(a) Construct triangle ABC
AB has been drawn for you

gt
[2]
(b) The perpendicular bisector of 4B and the angle bisector of ACB meet at point 7.
Label point 7. (23 .
n )
B\

10




N

M AE, GJ, CK and DL are straight lines.

AE and G.J are parallel to each other.
Angle DIJ =67°, angle HDI =35°, angle ABC=110°.

C

A ]% 3 D

question if
nho veurson.

By stating vour reason clearly, find
(a) (i) angle HBD,

L1igg = 1o ( ver. opp Lc)

[0
ANSWET ..ot e [1]
(i) angle DHI. G ) =
. ) ° .35
AN ]R’o'-ﬁ?o (“"!J-"f on & S '"’) 'Y LS (f“; (.wuf)
= =%k a3

L Sum of ﬂ)
L DHT = 180°-113°— 357 (
=3 Awwer S P ° 2]
(b) Is BDIH a parallelogram?
Explain and show your working clearly.

@ A,n\;vover Lﬁf\,\f\"\f ot W LpIM 0 L HRE ot Opp L of ”ar‘hmr

........... Boussmonopsensonssssssssrsssmnpsstusons posntvassiosssonssss seswsmsssssinsnsesnisimsss QPR WL ok 1Y ”@W‘“"
@ "h“o- ....... .L.B..D.i-(.:...-.z..l.o.z..ai{‘L:s) ................................................. [;R]I
But— L NRD 4 L RDX
= np®+ 32°+ ¥
= [



\%

A2 A playground is made up of triangle ABC and two congruent semicircles with diameter
BS and SC respectively.

Angle ABC =53°, AB=45mand BC=24m.

B

24m

(a) Calculate the perimeter of the playground.

T
A = 48%t 20l —g (4S)(2%) (0882’ Sl
Ac = 3.6070

8BS +s¢ = .z -Mi
:5.3’644\

Perimerer = 3.607F0 tITT A

=LY m, Al g
ANSWEY i

(b) (i) Calculate the area of the playground.

Area ABC = 7 (45) (2.4) sm€z® — M
4.2126m"

\y

1]

-rr/(os')t -Mml
11210 m?

Aren.  Circle

\i

To'\-a\ avea. = q,glzs,]— (-1310 ANSWer  ........oeeieiin.... m’
= Q.q-q-mZ“ il

(3]



(ii) Convert your answer in (bi) to cm?.

W

(a) Find the exact value of cos ACB.

(03Ach = T

(oS ACR =- (oS (k0" - cACB)

== (oS AC)
— "‘5‘;/ _ q_ ﬁ\
f Answer  ............ T ....... cm @]
(b) Calculate CB
2 2 _ g
e = 5
tan T5° = g (B = -tune
2 = .48 on / - A
DB: ms" -l
—&" _\ (’ﬂ-_ Answer ... 2-‘{’3 ........ em  [2]
L AR T (ST >y
w33 .
0
L CAQ:\KOO-M’S-B [ANNE
_8%3°
Be . _ =2—, M
mg, = gnt$ U
¢ Sin |1.&F



| G

n 1187
. x "
QL st
= 143, —Al

\
4 Mrs Leow wish to invest $5000 in the bank for 6 years.
He has researched and found two options.

Bank ABC Bank XYZ
Simple interest at 2.5% per annum. Compound interest at 2.4% per annum,
compounded yearly.

Which bank should Mrs Leow invest in to earn the greatest profit? Show workings to
support your answer.

Answer

| Y¢E

n
= PRI - p=pP( H-{;,-,)
0o \ = 6 "
= S0 _{,—) =
B 5000 (2.5 )(6) E 000 (14 ~5g
Y L = G646
- 3So0  -M 1 - G646 - S0o0 . AH M :Baxk Aec

\ =36 61 -Mm) ( 350 t Sovo =$§?’SD)

h‘\a}w JMerest éf,bgq-.u) than  bank ABc ($76) A',J_

‘/
@ Bask Spfd as 1+ otfes more  money At % erd

of 6 yearS ( $ST646) Hoan bank Ao ($851%)
A

@ Baale R s ghe con esry  FIX61 wore.






o
X5 The following bar graph shows the number of male and female students who spends
more than five hours on their phones per day.

A
140 T
No. of BT
students
120 T
110 T
100 >

Female students Male students

Ayden claims that there are twice as many male students than female students who
spends more than five hours on their phones per day. .
State one feature of the bar graph that is misleading 4#é ﬂ}'“"’l why .

Vertical  ax's  does nof  SHin  From

e pumber ot male  Leudents (1d40) S pop twie

(1

17 The diagram shows parallelogram WXYZ.
WX =12em, XY =8cm and VU =6 cm.
Find the length of /.

w ¥V 12 cm X
2 >
-‘5_%&“”-_*__ hem
§6cm e 4 8em
z U = Y
preaz |Tx 6 -MI
=tlem*
+1 =8h
]1 = q Cm A" Answer  ............. q ......... cm

ot fewale (170)



NS

¥ The diagram shows a solid formed by removing a cone from a cylinder.

11 ¢cm

The cylinder and the cone have a common radius of 4 cm.
The height of the cone is 7.5 em, and the height of the cylinder is 11em.
Calculate the volume of the solid.

Vﬂluu

Voluwe

Volune

pne = -lg v rth
s (w0 (Fs) M
=128 6 tin"

C\“M der = Torth
=mwly)®(v) -M
= $§7. 42 ¢n”

Solid = 8§§2.92~115-66

g1 CW‘ZM Al

Answer




A

18’ The diagram below shows a pattern created using match sticks.
Pattern 3 Pattern 4 Pattern 5

Pattern | Pattern 2
[1]

Draw pattern 5 in the space above.

(a)
(b) Write down an expression, in terms of 1, for the number of sticks in Pattern n.
Ts =3 Tn_': 3 1‘2(“"‘)
-4 - _
) = 3tin-12
T2 = -
' = zny)
T =Q
Bl
UNnk| .
Answer ...l m* [1]

(¢) Will there be a Pattern number with 100 match sticks?

If yes, find the pattern number.
Otherwise, explain why no such pattern number exists.

Answer
|00 = tnt)
Gq=1zn
n= 44.5

0 No.To have 100 mawchsticks n=44.5. But n
ke an thftr/whole N b wber.

gl



10
49 Match the following functions to their graphs.

L]
Graph A: y=——
x
GraphB: ;=2"
Y A ) A
o] l X o - X
Graph | Graph 2
¥ 4 ¥y A
I 0 | x ) >
Graph 4 Graph 5

@]

v

x

Graph 3

y -

0 > x

Graph 6

&\

..................... [1]
......... 1 [1] g\




2\
28 A stall runs a spinner game at a fair.

Each player will spin the wheel twice.
Find the probability that

(a) The spinner will land on odd numbers on both spins.

PUJ&,OJA) = *I:—x%

_ 4
= q

(b) The total score of both spins is greater than 6.

) 4P
0( 43) + P(a) . )
(Lot )o L xk) 2 LE75) e

6
. \
\& s "
Answer  ......... tg ........... N
=)




1L
M The diagram shows a sketch of the graph y = (x+3)(x—35).

¥
F

A 4

(a) Find the coordinates of point P.

W hea )L':O’
v= (o43) Lo-5)

=-1\S

Answer P(.....Y. .. e ) (1]

(b) State the equation of the line of symmetry of the graph.

sS40 l
= &

----- END OF PAPER -----
Efforts Today, Rewards Tomorrow
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Mathematical Formulae

Compound Interest
Total amount = P 1+
100

Mensuration

Curved surface areaofacone= = rl

Surface area of a sphere = 4 ar?

Volume of a cone = %ﬂfzh

Volume of a sphere = %ﬂf3

Area of a triangle ABC = %ab sin C

Arc length = r@, where @ is in radians

1 . .
Sector area = Erze , Where & is in radians

Trigonometry

a b ¢
SinA sinB sinC

a? =b?+c?—2bc cos A

Statistics

Mean = Z fx

> f
fx? x )
Standard deviation = z x z X
2 Xt




Section A (62 marks)
Answer all the questions in this section.

45.3

1 a) Evaluate —M—M .
(@) 0.0568x16.5

////////////

Answer eéeéeéeéeéeeée. [1]

(b) vy isdirectly proportional to the square of x.
Given that y = 10 when x = 2, find y when x = 6.

Answer y=ééeéeéeéeée. [2

2 (a) Write 0.006 013 74 in standard form, correct to 3 significant figures.

Answer e éeeéeeéeeéee. [1]

2

(b)  Simplify (2_:] ’

Answer e ééeeéeeéeeéee. [2




3 (a) The interior angle of a regular polygon is 165°.
Find the number of sides of the polygon.

Answer € é é é € é € é € é sides [2]

(b) The diagram below shows triangle PQR.
P

6.7 cm
5.9cm

Q 8.9 cm R

Determine if triangle PQR is a right-angled triangle.
Show your working clearly.
Answer

D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~

D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~

M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-
M-

[2]




Mr Wong travels from Singapore to Japan.
He exchanges Singapore dollars ($) $1500 into Japanese Yen (¥) when the

exchange rate is $1 = ¥115.98.

(@) How much Japanese Yen (¥) does he have?

Answer Y6 6 666666666 . [l

(b) InJapan, Mr Wong spends ¥23 370.
On his return, he exchanges the remaining Japanese Yen (¥) into Singapore

dollars ($) when the exchange rate is $1 = ¥116.25.
How many Singapore dollars does he receive?

Answer $eéeeéeeéeceé [2]




5 (a) Solve the simultaneous equations.

6X+2y=-2
4x -3y =29

rrrrrrrrrr

y=6666666666. I[3]



(b) Two car rental companies charge the following values of y for x km driven.

Company A: y =3x+150
Company B: y=4x+100

(i)  Which rental company has a higher initial fee?

////////

Answer Companye é ée éeéée [1]

(if)  Calculate the driven distance for the cost of the two companies to be the
same.

,,,,,,,,,,

Answer éeéeééeeééeeée..km [2]

(c) A water balloon is launched into the air so that the height, h metres, after t
seconds is h=—4t* + 27t +2.
Calculate the time taken for the water balloon to burst as it hits the ground.

rrrrrrrrrrr

Answer éééééééeeeee.s [3




6 The table gives information about the time spent, in minutes, by 50 students revising
Mathematics on Sunday.

Time spent (x minutes) Frequency
0<x<15 12
15<x <30 25
30 <x <45
45<x <60 5

(@) On the grid, draw a histogram to represent this information.

Frequency

v

Time (seconds)

[2]

(b) State the modal time interval.

Answer é ééééeééeeéeeée. [1]

8



Calculate an estimate of the

(¢) (i) mean time,

//////////

Answer e ééeéeééeéé.mn [2]

(if)  standard deviation time.

,,,,,,,,,,

Answer é éééeéeééeéé.mn [1]

(d) Find the percentage of students who spent more than 30 minutes revising
Mathematics on Sunday.

Answer é éeééeéeéeeéee. [1]




This table of values is for y=x*—6x+1.

X

-3

—2

-1

0

N

y

—8

a

6

1

(a) Calculate the value of a and the value of b.

rrrrrrrrrr

rrrrrrrrrr

(b)  Draw the graph of y=x*—6x+1 for -3<x<3.
4

[2]

Un

—

10

[3]




(c) Use your graph to find the largest value of x wheny = 2.5.

Answer x=eé éeééeééeeéeée.. [1]

(d) By drawing a tangent, estimate the gradient of the graph of y=x*—6x+1
when x = 2.

Answer 6 6 666 6666666. [2

8 (a) Expand and simplify (3x—2)2.

Answer é éeééeéeeéee. [2

(b)  Factorise completely 8x*>—18y?.

rrrrrrrrrrrr

Answer éééééééeeeee. [2

11



A circle has centre O and radius 5 cm.
Minor sector AOB has an angle of 120°.

(a) Find the perimeter of major sector AOB.
Give your answer in the form prz+q.

rrrrrrrrrr

Answer éééééééeee..cm [3]
12



(b) Find the area of the shaded segment.

Answer é é ¢ ééééééé.cm* [3]

13



10

North

A

Mr Tan walks 190 m on a bearing of 040°from his office building at point A to the

hawker centre at point B for lunch.
He then walks on a bearing of 115°from the hawker centre to a café at point C for a

cup of coffee.

(@) Mr Tan looks up to his office from the café, which is 313 m away, at an angle

of elevation of 23°.
Calculate the vertical height of his office building.

Answer é ééééééééeé ... m

14



(b) Calculate the bearing of A from C.

Answer é ééeeééeeéé ... ° 5]

15



11 James and Susan are preparing for a triathlon.
The triathlon comprises three activities, swimming, cycling and running.
The tables below provide information about the triathlon.

Activities Distance

Swim 1500 m

Cycle 40 km

Run 10 km

Cumulative Timings (X)

é\e,zvr?orlgr/ Male Female
Gold X <2h10 min X <2h 40 min
Silver 2 h 10 min O x < 2 h 30 min 2 h 40 min O x < 3 h 00 min
Bronze 2 h 30 min O x < 2 h 50 min 3h00min O x<3h20min
Consolation x 0 2 h 50 min x 0 3 h 20 min

(a) Calculate the total distance covered, in kilometres, during the triathlon.

Answer

(b) Jamests cumulative time for completing the three activities is 135 minutes.
State the award that he can obtain.

Answer ...é ..é

16

6.6 6666 . km [1



Average speed (km/ h) (y)

Intensity / N i i
Activities Swimming Cycling Running
With intense 3<y05 22<y030 8<y0119
training
Without intense 0<y03 0<y022 0<y08
training

From past triathlons, the range of Susands average speed for each of the activities is
recorded in the table above.
Due to time constraints, Susan only has time to train intensely for one of the sports,

which will allow her to improve her speed.

(c) Calculate the shortest amount of time, in hours, Susan requires to complete the

cycling activity without intense training. Leave your answer in fraction.

(d) Susan plans to train intensively for either swimming or running.

"""

Which should she decide on? Justify your decision with calculations.

Answer

////////////////////////////////

////////////////////////////////

ceeeceeeceeeceeeceeeceeeceeeceeeceeeeceecece ..

[4]
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Section B (8 marks)
Answer one question from this section. Each question carries 8 marks.

12 Ah Seng owns a farm that grows tomatoes.
This year, he separates his tomato plants into two groups, Group A and Group B.

Ah Seng gave fertiliser to the tomato plants in Group A and weighed the 60 tomatoes
from Group A.

The cumulative frequency graph shows some information about the weights of the
tomatoes.

Cumulative frequency graph for tomato weights in Group A

60

50 .

40

=~

30

Cumulative frequency

20 i

10

140 150 160 170 180 190
Weight (g)

Use the graph to estimate

@ () the median weight,

,,,,,,,,,,,

Answer é éééeéeéeéeéeé..g [1]

18



(i)  the interquartile range,

///////////

Answer e ééeéeééeeéeée..g [2

(iii)  the number of tomatoes that are more than 182g.

////////

Answer € é é € é é é e ..tomatoes [1]

(b) Calculate the percentile of a tomato weighing 177g.

Answer é éééeééeéeééeé.% [2]
(c) Ah Seng did not give fertiliser to the tomato plants in Group B.

He weighed the 60 tomatoes from Group B.
The box-and-whiskers plot below shows the results collected.

Box-and-Whiskers plot for tomato weights in Group B

140 150 160 170 180
Weight (g)

Compare the distribution of the weights of the tomatoes from Group A with
the distribution of the weights of the tomatoes from Group B.

,,,,,,,,,,,,,,,,,,,,,,,,,,,
///////////////////////////////

///////////////////////////////

eeéeeéeeéeeéeeéeecéecéeecceeceeecee. [2

19



13

(@)

A
28°
o T
C

A, B and C are points on the circumference of a circle with centre O.
TA and TB are tangents to the circle.
AC is the diameter of the circle and angle OTA=28°.
Find, stating your reasons clearly,
(i) angle AOB,

Answer e éééeééeeé
(if) angle OBC.

rrrrrrrrrr

Answer eéeeéeeeeee
20

[2]



(b) A bag contains 5 red marbles, 3 blue marbles and 2 green marbles.
Jasmine takes one marble at random from the bag and puts it on the table.
She then takes a second marble at random from the same bag.

Calculate the probability that the two marbles are
(i) the same colour,

Answer é éeééeéeeéee. [

(ii) of different colours.

Answer é éeééeéeéeeéee. [1]

----- END OF PAPER -----
Efforts Today, Rewards Tomorrow
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Answer Key

Q1 |a)483 Q11 a)51.5
b) 90 b) Silver Award
9
Q2 |a) 6.01x10°° c) 1ﬁ
16 d) Running
b)F
Q3 |a)24 Q12 ai) 170
b) No aii) 10
Q4 |a)173970 aiii) 5
b) 1295.48 b) 81.7

c¢) Group A heavier

—2,y=—7 :
Q5 |&) x=2y Group B more consistent

bi) Company A Q13 ai) 124

bii) 50 aii) 62

. 14
5.60 hi) —
K ) 45

Q6 | a) See below bii) %

b) 15<x<30

ci) 24.3

cii) 13.3

d) 26

Q7 |a)a=5b=-3

b) See below

c) 2.7

d) 6

Q8 |a) 9x*-12x+4

b) 2(2x+3y)(2x—-3y)

Q9 |a) 6§7z+10

b) 15.4

Q10 | a) 133

b) 259.1
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Qob6a:

(a) On the grid, draw a histogram to represent this information.
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