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Additional material: Electronic Calculator, Geometrical Instruments, writing papers, graph paper.

INSTRUCTIONS TO CANDIDATES

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

Write your name, index number and class on all the work you hand in.

Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

Answer ALL questions.

For Section A, write your answers in the spaces provided on the question paper.

For Section B, write your answers in the spaces on the separate answer paper provided.
If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

INFORMATION FOR CANDIDATES

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

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

For 7 ,use either your calculator value or 3.142, unless the question requires the answer in terms of 7 .
The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 80.
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SECTION A [40 marks]
Answer all the questions

1 (a) Simplify 1+ 2x°
ANSWET i 555 somssmsssss iavninririctommmemmeone [1]
(b) Simplify x’y x x’y~?
AT cwrvvonampsmmsompsssssssssassse s e [1]
2 Simplify 2x-3(1-x)”.
ANSWET wcocve vumenssvenspssnsess sasssssssesssss [2]
3 (a)  Factorise 1—4x’
ATNSWEF oo svvssvrssssmensmssnvsssssnsrivansvns [1]
(b)  Factorise fully 6x* —3xy —10x+Sy
ANSWET ..t [2]
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(a)  The number 5003.08 can be written as 5x10°+3x10* + 8x10” .
Given that x and y are integers, find the values of x and y.

ANSWET X iswevererssues Y Simessessenss

(b)  The diameter of the Sunis 1.392x10%km.

The diameter of the Earth is 1.275x10*km.
How many times bigger is the diameter of the Sun than the diameter
of Earth? Give your answer in standard form.
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Use

ANSWET ..t [1]
A vase has a height of 12 cm and capacity 300 cm?.
A geometrically similar vase has a height of 15.6 cm and a base diameter
of 7.8 cm.
(a) Calculate the base diameter of the smaller vase.

ANSWET msins s dises S0t it misibridiomeibnnains cm [1]
(b)  Calculate the capacity of the larger vase

ANSWET ; « s ssenur snmeessevmesssssssvsmes cm® [2]
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(a) Solve the inequality 3—2x >10.
) ATISWET : 1. sws.sorsves svos svmmasvne svsviensin s (1
(b)  Hence write down the greatest integer value of x which satisfies
3-2x>10
ANSWET .ve vevwrsnermessnmesnsmssssesmssssvass [1]
A map is drawn to a scale of 1: 20000.
(a) This scale can be written in the form 1 cm: x km. Find x.
ANSWET .« eiiieiieeeee e [1]
(b) On the map the area of the Bishan-Ang Mo Kio Park is 15.5 cm?.
Calculate the real area of the park, in square kilometres.
ANSWEY - ; : pewrsvausmasesprmss susss svsssems km? [2]
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(a)  Solvethe equation  2(x+1)" =3(x+1)
Answer X =........... O X = susasczass [2]
(b) One solution of the equation 3x” + 7x+k =0, where k is a constant, is
x=-3.Find
(1) the value of £,
Answer K= asssossommessssmannes [1]
(11)  the second solution of the equation.
ANSwer X = ... [1]
(a)  Given that /5 x (57)*"' = 1. Find the value of k.
Answer k= ..., [2]
(b) Solve the equation X3 =1
3 2
ANSWwer X = .. [2]
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10  (a)  Sketch the quadratic graph of y = 5—(x+2).
o4 |
Answer
> X
0
(2]
(b) Write down the coordinates of the maximum point of the curve
y=5-(x+2)".
ANSWET ....eeiieiiiiiceee e [1]
11 (a) Sketch the graph of y = x(x-5).
Answer 4y
> X
0
(2]
(2]
(b) Write down the equation of the line of symmetry of the graph
of y=x(x-5).
ANSWET ».: s : swnvisssssnasiimsiitssssssossses [1]
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12 Giventhat2 < x <6 and —5 < y < 3, find

For ; . i For
Examiner's (a) the possible minimum value of (2x+ y)”. Examiner's
Use Use

ANSWEY s.: Sewsransronesnssmssmssvesisusesssnes [1 ]

2
(b) the possible maximum value of Ly

x
ANSWEY 5+ « s sssssceserasnssrssiamienisisarwmes [1]
(c)  the possible minimum value of y(1—-x)’.
ATSWEF . , csevessnossosssnpssossrmpsersessssss [1]

13 (a) Express x’—6x+5 inthe fom (x—p)’ +gq.

(b) Hence write down the minimum value of x* —6x+5

AVSWEF: 3 515500555505 o in 5ot 4 5sa B b heie AN [1]
(c) Hence or otherwise, solve the equation x* —6x+5=12.
ANSWEr X = cusepesesses OF X Sae s samemmmas [2]




SECTION B [40 marks] _
Answer all the questions on the separate answer paper provided.
'(;1) * Given that the roots of a qtadratic equation are —1 and % , form the

quadratic equation with integer coefficients. [2]

(b) ~ Solve the equation 2x+1+ C.s W -1. [3]

x~]

. 3x 1
Express as a single fraction in its simplest form — .
@) p el ’ 2x—17  (2x-1) 2]
(b) Giventhat |>—2 = —§—, express y in terms of x. [3]
y 2x
(a) Solve the inequality 3x+1 < 9-5x < 24. [3]

(b)  Ahmad needs a loan of $80 000 to buy a new car.
Bank A charges an interest rate of 2.45% per annum compounded monthly.
Bank B charges a simple interest rate of 2.65% per annum.
Which bank should he borrow from if he were to take a five year loan?
Justify your answer. [4]

r n
[Formulae for Compound Interest :  Total amount = P (1 + i-(‘)—(;) ]

In the diagram, ABCD is a parallelogram. The points P and Q lie on the diagonal
AC such that angle AQD = angle BPC = 90°.

A B
Q
P
D C
(a) Prove that A4DQ is congruent to ACBP . [2]
(b) Name another pair of congruent triangles. [1]




Nicole cycles from her house to school at an average speed of 12 km/h every
morning. The school is (2x + 5) km away from her house. She realises that if she
increases the average speed of her cycling by x km/h, she could save 20 minutes of
her travelling time.

(a) Write down an expression, in terms of x, for the time taken for Nicole to [1]

travel to school at 12 km/h.
(b) Hence, form an equation in x and show that it reduces to 2x*> + x—48=0. [2]
(c) Solve the equation 2x’ +x—-48=0. [2]
(d)  Find the distance between Nicole’s house and her school. (1]
In the diagram below, D and E are two points on A4BC in which DE // BC.
Given that CD and BE intersect at F. AE=4 cm and EC=12 cm.

B

(a) Show that triaﬁg]es ABC and ADE are similar. (2]
(b)  Find the length of DE if BC = 18 cm. (2]
(c) Find

G EF

EB
(11) area of ADEF
area of ACBF

(111) area of AADE
area of trapezium DECB
) area of AABE
(1v)
area of AABC

FI



Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation y = % (2 — x) (5 + x).

The table below shows some values of x and the corresponding values of y

x -3 -4 =3 =2 -1 0 1 2 3

y 0 3 )4 6 6 5 3 0 -4
(a) Find the value of p [1]
(b)  Using ascale of 2 cm to 1unit on each axis, draw the graph of the [3]

equation y=l 2-x)(5+x) for -5 < x <3.
2

(c) Hence, use your graph to solve the equation (2—-x)(5+ x)=8. [2]
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SECTION A [40 marks] For

For -
Exaniner’s Answer all the questions Examiner’s
Use ) Use

1 (@  Simplify 1+ 2x7 =
[ 2X

N

~
w
>
3
E
3
&

(b) Simplify x’y x x’y
X’)’x 137'—2

= x5/"' XS

= 2z PR %0 A A [M]

)

2 Simplify 2x—3(1-x)*.

2
2x —3(1-%)
= 2z»3<l" 2X+7(1)@

2
= gx — 316éx—34
= —3x’+8x-3

2
Answer *31','5!1"3 ....... [2]
3 (a) Factorise 1—4x’
I-4%”
= |~ (2A)
=Q-20002%0 L m2R (1425

(b) Factorise fully 6x* —3xy —10x+ 5y
bx’—3xy —tox t 5Y
= sx(ax-y) ~5Cx=D ()
= (2x-Y)(3%75) :




For For

Examiner’s | 4 (a) The number 5003.08 can be written as 5x10°+3x10* + 8x10” . Exa(ljm‘ner's
Use Given that x and y are integers, find the values of x and y. ¥
$v03,08

= svo0 + 3 + 0.°8 .
3 o o
= Sro” +3rto0 + §xI0

Answer x=....(/.... y=—-—2 [2]

(b)  The diameter of the Sunis 1.392x10%m.
The diameter of the Earth is 1.275x10* k.

How many times bigger is the diameter of the Sun than the diameter
of Earth? Give your answer in standard form.

&
[.392 x (O
l.a75x 0%

= log x> (3s5P

2
Answer I\O?K(O ............. {1

5 A vase has a height of 12 cm and capacity 300 cm®.

A geometrically similar vase has a height of 15.6 cm and a base diameter
of 7.8 cm.

(a) Calculate the base diameter of the smaller vase.
B/ Fm[;ow/y of $:7n7/¢u-l\t?

d__ 4z
7.8 T st

of = %x?.&‘

- 6 Answer .....oeerienenall! 6 ............ cm [1]
(b) Calculate the capacity of the larger vase .

v 633
300 - (Ifzé) @
v = (lf-_é 3,{ 300

12
V=2657.1 (]

Answer ............ 6 5 7’ / ........ cm?® [2]

)

T4




Examiner's
Use

(a) Solve the inequality 3-2x >10. Exa;‘:'rrrer’s
Use
3-2%7(0
—24 > 7
A<~
X <L-3%
Answer .......... P4 < '_3 P, [1 ]
(b) Hence write down the greatest integer value of x which satisfies
3-2x>10
ANSWer ..eeeienienn. - 4‘ .................. 1
A map is drawn to a scale of 1: 20000.
(a) This scale can be written in the form 1 cm: x km. Find x.
| : 20000
= Jem: 20000 UM
= 20000
= lom - 100 x jo0O
= R
[em - = Km
2 0.2 kv ok
lem . Answer .5l s ar: 0'2 1
(b) On the map the area of the Bishan-Ang Mo Kio Park is 15.5 cm?.
Calculate the real area of the park, in square kilometres.
ardon Scalt
= Jom*: a2” km
= [Cm /X 0‘/~ kn‘\' @
Real oran c 7 F .
= 0 bz km
Answer ...........oo... 0 ‘éZ ........ fm? |2}




Examiner’s
Use

(a) Solve the equation  2(x+1)? =3(x+1)

20+ )= 3(+1)
2(x+1)>=3(x+D) =0
Getl) [ 2(x+) ~3]=0
Qett) C 2x-1)=0
¥t|=0 or 2¥-=0
= o oaek

-
Answer x='_l or x=..2«...[2]

(b)  One solution of the equation 3x” + 7x + k =0, where k is a constant, is

x=-3. Find
) the value of %,
Sub X=-3 info 3% +IAtk =0
3¢-3)"+1(-»+k=0
27 -2/t k=0
k= -6

Answer K= tesorosssssamsnssinss [1]

(i1)  the second solution of the equation.

X +Ix—-6 =0

(x+3)(3x2-2)=0
oy 2 =
X==3 MM XZZ e e B [1]

(a)  Giventhat v/S x (5%)*” = 1. Find the value of k.

Br(5)" =) 2k~4 =O
5% x 51'('2:50@ k=2
i J =3
5T =5, k=%
S
Answer  k=...... -% .................. 2]
(b) Solve the equation 2~3x— S;X =1 Oﬂ _2@7{) - 3(5,7() =1
6
o2 o X 15X
Mukhiply e eguoho 5y 6 , 65 . -
X—15 =
Hx ~ 3(F-2)=6 CD =2
4x —15+3x =6 ¥ =3
Te= 6115 .
x = 2’:,{_ Answer x:....3 ...................... [2]

x=3 T
® N

For
Examiner’s
Use




For
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Use

(2]

10 (a) Sketch the quadratic graph of y = 5 (x +2)”. Label the y—mtercept
clearly.
AY
Answer
y-interept }@
—h.nuhs pt
e (D
:" 2 > Aaf
(b) Write down the coordinates of the maximum point of the curve
y=5-(x+2)>~.
ARSET s s500 (.-2/ 5) ............. [1]
11 (a) Sketch the graph of y = x(x—5). Label the x—intércepts clearly.
Answer 4y o
!
l
(b)  Write down the equation of the line of symmetry of the graph

of y=x(x-5).

X = ot 5
& :
X = 2‘5 ¥ b (13777 —— X:Q‘s ........... [1]

For
Examiner’s
Use




Examiner’s
Use

12

Giventhat2 <x <6 and -5 <y <3, find

() the possible minimum vake of (2x+y)?. Bisaats
% Use
[22+ W] = O
Answer O ................... [1]
2
(b) the possible maximum value of i
%
2
C3) -t
=2
2z R
. 2
Answer ............ /22‘ .................... (1]
(c)  the possible minimum value of y(1-x)>.
~5(1-6) = -5%25 =— |25
ANSWEr ...cevnennn. "'/2'5 ............... (11
13 (a) Express x’—6x+5 inthe form (x—p)’+g.
x=6zt5 N
= xiox + (E+5-(H @
Ve
= (x-3) —4 @
2
Answer ..... (K ’3 ) e ’—4— ............ [2]
(b)  Hence write down the minimum value of x* —6x+5
Answer .. .coeeevnnnesn. “" 4 ............. [l]
(c) @0 yuation x> —6x+5=12.
6K+ 52O
(7"‘3)2’-/{- =2 ;(’.'_67(;..7;0
x N X~-T) F
L3y =16 (xxt )~ (IK W) [ %
x-3 = 216 @ '
am k0%
% =413
x= 13
x=7
X = - ﬂ(pﬁ
nswer x:.‘.',_.i ..... or x=...7.. ...... [2]

- 74




SECTION B [40 marks]
Answer all the questions on the separate answer paper provided.

() Given that the roots of a quadratic equation are —1 and % , form the

quadratic equation with integer coefficients. [2]
(b)  Solve the equation 2x+1+ g ] [3]
x —

: . o 3x 1
Express as a single fraction in its simplest form - ‘
(a) ¥ g P (2x-17 (2x-1) 2]
x*—y 3
(b)  Given that —y— = express y in ferms of x. [3]
(a) Solve the inequality 3x+1 < 9-5x < 24. [3]

(b)  Ahmad needs a loan of $80 000 to buy a new car.
Bank A charges an interest rate of 2.45% per annum compounded monthly.
Bank B charges a simple interest rate of 2.65% per annum.
Which bank should he borrow from if he were to take a five year loan?
Justify your answer. [4]

n
r
[Formulae for Compound Interest :  Total amount = P (1 + ‘1‘66) ]

In the diagram, ABCD is a parallelogram. The points P and Q lie on the diagonal
AC such that angle AQD = angle BPC = 90°.

A B
Q
P
D C
(a) Prove that AADQ is congruent to ACBP . [2]
(b) Name another pair of congruent triangles. (1]




Nicole cycles from her house to school at an average speed of 12 km/h every
morning. The school is (2x + 5) km away from her house. She realises that if she
increases the average speed of her cycling by x km/h, she could save 20 minutes of
her travelling time.

(a) Write down an expression, in terms of x, for the time taken for Nicole to [1]
travel to school at 12 km/h.

(b)  Hence, form an equation in x and show that jt reduces to 2x* +x—48=0. [2]

(c)  Solve the equation 2x* +x-48=0. _ (2]

(d)  Find the distance between Nicole’s house and her school. (1]

In the diagram below, D and E are two points on A4ABC in which DE // BC.
Given that CD and BE intersect at F. AE =4 cm and EC=12 cm.

A
4
D E
12
B c
(@) Show that triangles ABC and ADE are similar. (2]
(®)  Find the length of DE if BC= 18 cm. (2]
() Find
(1) EF
r— (1]
FB
(1) area of ADEF .
area of ACBF ()
(111) area of AADE # y
area of trapezium DECB [
. area of AABE
Gv) (1]
area of AABC
9




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

The variables x and y are connected by the equation y = —12— (2-x)(5+x).
The table below shows some values of x and the corresponding values of y

X -5 —4 -3 -2 -1 0 1 2 3

y 0 3 D 6 6 5 3 0 -4

(a) Find the value of p [11

(b)  Using a scale of 2 cm to 1 unit on each axis, draw the graph of the (31
equation y =j]2-(2—x)(5+x) for -5<x<3.

(¢)  Hence, use your graph to solve the equation (2—x)(5+x)=8. [2]
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SECTION B Marking Scheme [40]

2
{. (A) Gren fha roofs are - ard 5
= x::’l , X = 32.\

%, qwm Bfu.lﬂ”% CX'H)C37f'7O=—O @

32°tx-2 =0 @
_xH
[ 22t + /

Walhiply +he. epuod v BY (x)
(A4) bl + Oct) =1 (XD @
ax*-x~ +xtl = -xtl

2x*+x - =06

C2x—) (o) =o\'\@
@D

xzé or ?C=""

2 (a) 3x _
(2x-1)*> 2x-

= 3x~(0xd)

(ax)” @),
BSam2xtl
Gx)”

:

2(h)

4x*(x-y) =Y

g4x%— w2’y =9y

HxPy-gy = ~4x"
4yt gy = H#x*
y (449 = Hx'

)= 41;%:7 ‘

78




3(a)

3t < q- 5 £ 24

= e < 9- B ond q-Bx <24
= 3x+5x < 91 ond ~57L<2¢‘7

@ @

= x<| and 2z -3

= s<x=< @D

(b

Bank A = Cam{)moi I dereo}™

P:ﬁ?oooo r= 2"'5 , n= sx2=6bo

A"_"P[H'looj y
A=$S‘vooo[,+££—] @

oo

A = & o4ty 24 (2dp)

Irﬂ(er?p'r cluwyea! = -$ Qo iy, 24 - $9’oooo = $ [0 Ylig 24, @

Bp.M'(B : Sm«f?(z I,Jarfo‘f'
P=¢spoon R =265, T=5
T = PRT

{00
I = $8v00012.65x'5 :

bo
1 = & 10 6oo @

AADPR A .CBP

< Agb = L CPB = qo° ( G1ven) B - (A)
LbAR = LBCP Cabhzs, hreey . B)
Ap = cB 2 pBep 3 o paralblogram) )

Heneee ahda = ACBP  (AAS) @

b ADAC = ABCA§ . oS orik @

A DQRC = ABPA




5@ T= 222, |
( 2X#5 245 ’
& 12 /Rt T —32;:- @

2X+5 2X+5

—

£ 12+%
Mulﬁ}rba e opvapa. 49 r2(r2tx) :
(1242) (2215) — 12(2x5+5) = 4(12+2)
24X+ 604 22”4 B — WX ~bo — 4§ ~4X =0

XT4 A~ 4P =0 @

© 2AFA-4#E =0

X= o)1~ 4r20-48) @

2x2
xX= 1 i,J335
4

!

- L
3

X =~518535 or x = 465535
(?‘ejedecl) X = 2L (35./0)@

Ay dBtuce. = =x+5
— 2x 465535 +5

= K3 km, @




(@) AABC AADE

£BAC = 4DAE (eommon £5)
@ L ABc = LAPE  (comnp L5, PEfBC)
LACR = ZAED (cwrmf. Ly , DE//BC)

Hence AdBC & AADE are Camilar (AA’/‘:)

(b)) AAPE v AABC are similas”

= DLE _AE
T
bE - 4
=4 (D
DE = 718

DE = 45 om @

) () AFpg € AFCB anre Sim? lor

= _?i_ DE _.# @
O g Gt @

* aren AL Ap
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