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Answer all the questions.

t1 12
I (a) Calculate =++-

Jo.zs - {zst

Write down the first five digits of your answer.

Answer

O) Write your answer to part (a) correct to 2 significant figures.

Answer -

tll

tll

2 Find the integer values ofx which satisfo -10 +.r < 7 -l<2, -t.

PartnerlnLeaming
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Answer - - t3l
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3 Calcurate 
l 23xlOa+1,?.x105, 

giving your answer in standard form, correct to 3
(t.4, r o')'

Answer t2l

a Simplifu 125x) y5 +Jyy-27

PartnerlnLeaming
213

Answer ...t21

significant figures.
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5 Factorise 12ry -l8x -10y2 +15y completely

Answer t2)

6

Answerx=..

PartnerlnLeaming
214

. t2l

Solve the equatio " "t'. * = oI
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7 Irr a sports club, there are 24 boys and 19 girls.
r boys transferred out of the club.

The probability ofchoosing a boy in the club is now l.-40
Calculate the value of .r.

Answerx:....

PartnerlnLeaming
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8 The stern-andleaf diagram shows the times, in minutes, taken by some students to

complete a task.

Key: 2l6 represents 26 minutes

For these times, find

(e) the mean,

Answer . .

(b) the median,

4

0126 8

23378
3578

Answer........ . ...tll

t1l

(c) the mode.

PartnerlnLeaming
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Answer .tll
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9 Expand and simplift (3y -a) (zy + s) -3y (y + t).

Answer 12)

l0 ,t

T

P

o

PQRSI is a pentagon with PI parallel to RS arid PQ : QR.
Aryle PQR : 130' , angle fPQ = 140 and angle P1"S: 65. .

Explain why the quadrilateral PRSI is a parallelogram.

140"

t2l

PartnerlnLeaming
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11 Two arcs, of length 4 cm, were constructed using a comp.rss, along OA and OB at points

C and D respectively.

Two arcs of length 2.8 cm, constructed from points C and D, intersect at point F.

Show that LCOF is congruent to ADOF.
Hence, explain why OF is the angle bisector of 2OB . i3]

o

A

C

D

PartnerlnLeaming
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12 (a) Express 2520 as a product ofits pnme factors.

Awwer

(b) The number 2520t is a perfect square.

Find the smallest positive integer value of*.

tll

(c) r is a number between 800 and 1000.

The highest common factor of: and 2520 is 84.
Find the smallest possible value of .r.

Answer x : t2)

PartnerlnLeaming
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13 In the figure, IYXZ rs a ight-angle. XA is perpendicular to YZ. XZ = 4 cn, XY = 3 cm

andYZ=5cm.

X

4cm
3cm

Z Y

5cm

(a) Prove that LYXA is similar to A,IZ4 .

Answer.......

A

t2l

(b) Calculate the lenglh of ZA.

Answer ZA: cm [3]

PartnerlnLeaming
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14 Amy and Bemard saved some money in their bank account.

The ratio of Amy's savings : Bemard's savings is 12 : I l.
After spending $120 each to purchase some books, the new ratio of
Amy's savings : Bemard's savings is 56 : 51.

Find out how much more money Amy has than Bemard initially.

Answer $ t3l

15 Given that p - Ji u = t ,express q in terms ofp, r and s.

Answer q =

221

t3l

PartnerlnLeaming
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16 Mr Lim invest in a bank which pays 3.5olo per armum compound interest, compounded

half-yearly. At the end of5 years, he received $2025 as interest. Find the original
amount Mr Lim invested. Leave your answer correct to the nearest dollar.

Answer I t3l

17 The interior angle of a regular polygon is I 3 2' greater than its exterior angle.

Calculate tle number of sides that the polygon has.

Answer .................................... t3]

PartnerlnLeaming
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18 A Mass Rapid Transit (MRT) car-train, 138 m long, travels through a tunnel of
length 4.2 km.

The average speed of the MRT car-train is 45 kmA.

(a) Convert 45 km/h into m/s.

Answer m/s []
(b) Calculate the time taken for the MRT car-train to travel completely through the

tunnel.

Give your answer in minutes and seconds, correct to the nearest second.

Answer

223

mrn s [2]

PartnerlnLeaming
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19 Sketch the graph of

(a) y -* -2x' ,

v

o x

x

x

(b) v
5

x

ill

tll

v

o

(c) v=3'.

v

o

PartnerlnLeaming
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20 Jill decides to buy a birthday cake for his siblings.
The weight ofthe cakes and the selling prices are shown in the diagram below.

Cake A
750g

s31.80

Determine which cake size gives better value for money.

Support your answers with calculations.

Cake .B

1.25kg

M3.80

t3l

PartnerlnLearning
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2l (a) Solve the equation 2x2 +7x-30=O.

Answerx=..... or

O) Hence, solve the equation 2(l -l)' +7(y-l)-30=0

Answery: -..-...

t3l

...... or I2l

PartnerlnLeaming
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22 The equation of a straight line /t is 2y + 3x = 5. It intersects the x-axis at I and the

y-axis at ,8.

(a) Write down the coordinates of I and of I

Answ* A: (...

B: (....

O) Find the length of lB.

Answer .. ... ...

(c) Another line /z is parallel to /1 and passes through the point (4,7) .

Find the equation ofthe line iz.

....... ...) t2l

.. mits [2]

PartnerlnLeaming
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23 Simplifu each of the following, leaving your answer in positive index form.

(a)
(,,"' -2x 'r)o

+xy

Answer

(b)
( zt\t_l
lp')

'*{rov .

x)'

i3l

Answer i3l

PartnerlnLeaming
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24 (a) Express x2 -8x+11 in the form (x+ p)' +q

Answer

(b) Write down the coordinates of the minimum point of the graph y = x'? - 31 1 1 1

Answer (

(c) Write down the equation of the line of symmeny ofthe graph y--x2 -8x+11 .

Answer

t2)

) t1l

tll

PartnerlnLeaming
2,2.9
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(d) Sketch the graph of y = a2 - 8x + I I on the axes below.

Indicate clearly the coordinates ofthe points where the graph crosses the y-axis

and the minimum point on the curve.

v

o x

t3l

End ofpaper

PartnerlnLeaming
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I

Answer all the questions.

In the figure, OADB is a sector of a circle with cenke O and radius 9 cm. AOC is a
straight line such that ZBOC = 0.87 rad .

D

A 9 crn o

Calculate

(a) the length of the arc lDB,

Answer -

B

C

(b) the area of segrnent ,4D8.

Answer

.. cm [2]

PartnerlnLeaming
233

0.87 rad

... cm2 131
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2 A rectangular stadium has dimensions 105 m by 68 m. The shaded rectangular area

represents the football field. A running track surrounds the football field.

xm

.trm

68m

105 m

(a) Given tlat the running track has a uniform width of x m, write down an

expression, in terms ofx, for the length and the breadth ofthe football field.

Answer lenglh, is ... m

breadthis.. ... .... ... . ....m[2]

O) The area of the football field is 6713.75 m2. Write down an equation to represent

this information and show that it reduces to 1612 - 1384x +1705 = 0 . t2l

PartnerlnLeaming
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(c) Solve the equation l6-r'z-1384r+1705=0

Ans*er x :

(d) Explain why one ofthe solutions in part (c) need to be rejected

Answer

or....... . .. i3l

tll

(e) Hence, find the length ofthe football field.

PartnerlnLeaming
235

Answer . m [2]
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J B is the base of a building, of height 36 m. Point ,4, C and D lie on the horizontal
ground. Point C is due east of-B. D is 460 m from B. ,4 is 590 m from I on a bearing of
235" . AD = 830 m and ZBCD =62" .

235"

B C

590 m

D

A 830 m

(a) Find

(i) tABD,

Answer t3l

(ii) the bearing ofD from C,

PartnerlnLeaming
236

460 m

Answer t2)
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(iiD the shortest distance from B to AD.

Answer .. .. . ... .. .. .. m [2]

O) A man walks from I towards D and reaches a point P where the angle of elevation

of the top of the building from P is the greatest. Find the angle of elevation of the

top ofthe building from P.

PartnerlnLeaming
237

Answer 12)
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4 (a) Construct a parallelograrn WXYZ sttch that ZY = 6 m,, XY = 3. 5 crn and

ZWXY =50" .

WXhas already been drawn.

W X

O) Measure and write dovn the length of the diagonal W.

t2)

Answer .............................. cm []

PartnerlnLearning
238
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(c) Construct the perpendicular bisector of ZX such that it cnts YZ at point M.
Measure and write down the lerrgth of ZM.

Answer

(d) Construct the anglebisector of IWXY

cm [2]

tll

PartnerlnLeaming
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5 (a) These are the first four terms in a sequence.

o 1 -13 -24

(i) Find an expression, in terms ofn, for the nth term ofthe sequence.

Answer .............................. tll

(ii) Find the 576 term ofthe sequence.

Answer ......t21

(iiD Explain why it is not possible for -55 to be a term in the sequence

Answer

ParlnerlnLeaming
240

lz)
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(b) The nth term ofanother sequence is given by ,, = #

Find the least value of n for which I, > 2

Answer tzl

PartnerlnLeaming
241
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6 In the figure, PQS is a straight line. PQ:6cm,PR:10cmand sinZRQS =!-1

R

l0 cm

P6cmOS
(a) Find, giving your answer as a fraction in its simplest form,

(i) snlPQR,

Answer....

(ii) sintPRQ

. tll

........p1

PartnerlnLeaming
242
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(b) The sine ofan angle is 0.7254.
Give two possible values for the angle.

Answer . . OI t2)

PartnerlnLeaming
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7 A, B, C, D and.E lie on the circle with centre O.

OB ard OD arc the radii of the circle.

PF alrrd PG are tzngents to the circle.

ZBAF = 52' and ZBDO = 29" .

Find, giving reasons for your answers,

(a) LDEB,

PartnerlnLearning

F

A

B

C

DP G

244

Answer pl
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(b) tBCD,

(c) IODA.

Answer tzl

ParlnerlnLeaming
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Answer . . -. t3l
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8 The graph shows the speed-time graph ofa car.

speed (m/s)

30

20

0 time (t s)l0 20 3035 p

Find

(a) the acceleration ofthe car when t = 5,

O) the speed ofthe car when t :32,

Answer .

Answer

. rr,lsz 12)

PartnerlnLearning
246
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(c) the value ofp ifthe total distance travelled by the car is 885 m,

Answer ..

(d) the average speed ofthe car for the whole joumey.

Answer .. . .. .. . . .. .

pl

PartnerlnLearning

m/s [2]
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9 (a) Complete the table of values fo. y=r* 5 
-3.x

Give your answer correct to I decimal place.

(
O) On the grid, draw the graph of y = x+=-i for 0.5 < x < 7.

x

PartnerlnLeaming
248

x 0.5 I 1.5 2 3 4 5 6 7

v 7.5 3 1.8 1.5 1.7 2.3 3 3.8

tll

t3l

x

I
l
!lI :', t

-+

-f-i
]:i

.,,], .,1
:i

-iif"rii'

'ili

I

I

,':
+

;l

t+ 1-
-Ir+-r-

-ll t

1
.!, ': i _ ,.ti

T-

i, t
++ +i+ ++ I

+-l+ +E --:_r:' .
+ lit

I
:

:,
'TT-

-!. -l
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I

-rfr:l:r-!i-t

i
I.

I

I

i I : l:,i
1

-J
Ii

-

I

T
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tr
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(c) Find the range of values of .r for which y < 2.2.

Answer

(d) By drawing a tangent, find the gradient ofthe graph at the point where x:4.

Answer

5(e) The equation I can be solved by drawing a suitable straight line on the

ttl

l2l

8nd.

(D Find the equation ofthe straight line. tll

5(iD By drawing this straight line for 2 < x < 6, solve the equation 1.

Answer x =

PartnerlnLeaming
249

x

pl
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10 The diagram below shows a solid made from a cone and a hemisphere.

17m

8m

(a) Show that the height, i, ofthe cone is 15 m.

O) Calculate the total surface area ofthe solid

4nswer.........

h

t1l

PartnerlnLeaming
250

m2 [3]



BP- 253

(c) The solid is melted to form geometrically similar solids, to be used as lighting
omaments. The height ofthe omament should not exceed 0.1 m. Suggest the
number ofsuch omaments to be produced.

Show your workings clearly.

Leigit

Answer t5l

End of paper

PartnerlnLeaming
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Se 3f Enil-of-Year Emminatiotr_20?2_ Itflathenraticc_Pl (Sohrthru)

I I l42.lr:r 140

,
-10+x<?-I

2
I

x <lli

1-Lszx-t
2

xZ32
r =45,6,?,8,9,10,11

3
L23x l0{ +1 .2x 10' - 1'23119'-+-t-?x 10a * 4.82 < 10a or 0.00u04ti214

(1s"to'l'

4 ffi = n f' tt14t 21 - 25 x2 11 s-l

1 2.ry -18.r- 1 0y 
1 +t5x = 6 x (2x -3) - 5y {2r -3) = (6x -5x) (27 - 3)

o 2x-5 x+3 .1_+_ = 4_454
5 (2x -5) +4(x +3) = 5 07)

10x -25 +4.r+12 = 85

x ='l

1 24- x 2l
24+19-x 4
al (2a - x) = 21(43 - x)

960 - 4Cx = 903- 21x

x=3

0a **n= 5,T 
=:o.rzs

th
.. 33+37 ^.IBetuan=-=J-)

7

8r mode = 3

I (:x -a)(27 +5)-3y (7 +7) = 671 +15y -8.1 -20 -3y '-24'=3r' -l4Y:20

PartnerlnLeaming
253



t0
-fijrp = 

180':130'1tase 
ungle of m isosceles tdugte) = !5o'2

tTPR=LAEo -25o =115o

zPTS +ITPR=65o +1l5o(srm of inhrior argles, il lires) = 180o

Therefore, f^RJ? u a reraile lograrn

ll S: dl = OD= Acm {gi:,r n)

J:CF= DF=2.8cm(giren)
.9: OF(common hngth)
11.*r, trffff =ADBF $f SI ..!el&rcthnICAF. OF'o'.*cE -44O8

t?a 2520= 2rx31x5x?
t0

l2r 84x I 1= 924

l3a

Af.&ll x s:i: :r i.,i ir r.i74 si,'r.,r iv.o pal s of c orresp:nd::rg angles are e qual

-YXA=

Le t r{I Le.l

= 1.8

llb
'7

-{+0)

4

a{ = J...1_8 = 1.2 cftI

-e0)t - 4(25)(8t )
3 {25J

l*1 /,42X be x .

tZEA=90" - x ;
A: LYEA= ttZA= x

A: IYAX = .!,YAZ =9D

,W
5-7

iij:-,1') -.t.jEt -J'.

9t5-il' -to(:'-J,'i ,-.

l5yt-P0y+81 =0.:'

l4 A:B
12,x:11.r

-$120 : -$120
56y :51p

12.r-120 =jf,
11x-120 = 5lJ

132x-1320 = d16p -(1)
l32x-1440 =6t27 -(2)

I=30Solvine {l) &{?}, r= l5Band

ParlnerlnLeaming
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l5 , Ju'u ='
JA;=P-'
q'+r=(p-s)'

l6

P =$202sl+
100

2025
5.:

p-
= S 10689

-l

P

fi!)
\2 )

i:

f3 s\ttl'rl1+\'/
100

17

(n -2)x180 =360 +132n

n=15

80'(n z)xl
= 

360" 
* t:z

l8a 12.5 mls

18b - 42oo m + l38m 
=347.04s=5 min47s

12.5 m/s 12.5 m/s

4.2 km + 138 m

(c)t9 (a)

c*"e, $],1,80= $oo424tg ;cakeB: 11:80=$003s0+rs7509 l25og

as it is chCake B is better value for m b $0.0073/

20

PartnerlnLeaming
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21(a) 2x2 +7 x -30 =0
(2x-s)(r+6) =rr
x=2.5 or x= 4

21(b) .y = 3.5 or /- 5

22 (a) ,( t\
;")

s[o z])
\2)

I r1-o I

[3 )
o-2!

2)' 
*z.oourit,I (b) +

22(c) 2Y = l;+5
t=-f,'*z! ) craaientof rine /z= -J

Since line /z, y -- -1 * + " 
passes through (4, T, 7 = -1$) + c ) c = 13

Hence, equation o t line lz: I = -lx+B

23a
(zr'-, ')' , (-2, '.r,)o 8x'y-n x1 2xo

4*t yu ,tx y y

23b
( tt\t-l
\p^ )

I t

^67v =(*), ,zpqt =t-,zpq' = li
21.a f -8x+1r=x.-*.(;l-(:) +ll=(r-4)'z-5

2tb (4,{)
2lc x= 4

2ld

PartnerlnLeaming
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Str 3E End-of-Year Examftratisr_?031_ fi,Iaihrmatirs_Pl (Sofutbru)

la 9 i.r-0 8?) x20.km

lb !{r)'t"- o.trl- 
!(o)(r)"n{"- 

0.8?) = 61,0cnrl

Ia l*rgth: 1ff5 - 2x Ensdlh: 68 - 2x

r rcpresenb the tldth of ** ntar:ng back hertr t rt carurot 1:r l:rr6erthan the
breadth cf tht stadiurL xfur.'h u 68 ra.

206i

_1384r,,ftd6JJ8'_rl5 (}I TJ J)
12

105-rfl.2-qj=i025

Z4E,i) = 101.8'

3a(trJ 360!i -90!r -620 = 2036

2d

I3a(rl

- (-1184)r ){-1384)t -4 06)l 1 ?rt\

= 5981 +4$01 -2 {590}(a6fi1r.aszl8D

59t1' +469t - *'l]-'cosl.."l2rr- 
2i590;irldq

(105 -2x) (68 -2x) = 6?13 ?5

7140 -210x -136 t+4x1 =6'113.15

!t**i o = l{5enJ (4jo )s," ro3.??'

i: :a"^ 11,1i.t9996 = 318m

3afiin

'lb 16

f=6.46?0=6.5o

tand =
31?.589996

4a Conec t arHie 50"; Contct losrEm
7E;mTacc;stf.4cnlto4Ssm)

,k Correct FerEe bisecbr 5.2 cm t nt 5.0 cm to 5.4 cm)ac ce

Conect bisecbr

I

PartnerlnLeaming
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2l-l - 1 ln
5a(D 20 -r 1(J?) = -601

20-1ln=-J5
s

n = 6 
i1 

(not a Positira urbger)

5b

Ic ast n = 36

n >3J.9091

3n+1 r,
198- 4n

6a(i)

6afiD

4
1

10

sinlLRf

6

sinl4PRQ
ti

r+)

i 3:.t_l2 I

6h 46.5" or 33

ia

ZDEB = + (arrgle at'centre =.e * urgl" at circrmfen nce) = 6 I o

n 180"- 61" {sum of angles ut olpsib segmenb) = 119"

lc lDilP = 180. -J2o- 61o = 670

I fiD4 = 90" - 67"(ta:rge nt perpndicular to ndius) = 23'

0r

8b
s-2O 30-20 -? s =1532-20 35-20

20 -0
10-0

0r Lrt
2' 0) (20) +20 (20 -10)++(20 +30) (15) = 6?r

-675=2t0

|tu-r)t*)=lo + p=4e

PartnerlnLeaming
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8d
885=18.1 

m/s
49

9 (a) 4.7
(c) 1.3<r<3.9(accept +0.2)
(d) 0 688 (3s t)

(accept answer 0.650 - 0.710)

(e)
s

,:r-a=1
x

2x-4=x+1-3
-t

t=2x-4

(i)

(ii) Draw graph of 2:r-4 inthe
domain 2(xS6; x * 2.[i

a

10a h2 + 82 -- 172

h2 = 171 -82
h = l5(shown)

l0b t (s) (t 7) + :$) r(8)' = s2e

ParlnerlnLearning
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l0c l.,r18)' r'r5 ]+ lf 1 
'l, 

[s'l'3 "' 2[3/ .,

(Acc ept also if studenE assume wI of solid is tr/ arrd vol of omament raould be 4 )
n

p 207?.639F4

I-et herght of omament be ft and n be tle rumbe r ofornamenb

Sirce soLds are ge ometicallysimilar,

[+l=

L+J 
=

2A?7.63W4

n

63994

I
11 tfl
Sirueft<0.ka,m>

rt$
c.1,J

-+n :-r 12ld?tlDU

lVe ,:ouiC pnrlurr 1?51-10000 onraments. (Accept anyans more t}an 12167008)
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