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INSTRUCTIONS
1. Read carefully the instructions on the Answer Sheet.

2. When told to open this book, you should check that all the questions are there. Look for the words ‘END OF
PAPER’ after the last question.

3. All questions carry equal marks.
4. ANSWER ALL QUESTIONS. You are advised to use an HB pencil to mark all the answers on the Answer
Sheet, so that wrong marks can be completely erased with a clean rubber. You must mark the answers clearly;

otherwise you will lose marks if the answers cannot be captured.

5. You should mark only ONE answer for each question. If you mark more than one answer, you will receive NO
MARKS for that question.

6. No marks will be deducted for wrong answers.
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There a

re 30 questions in Section Aand 15 questions in Section B.

The diagrams in this paper are not necessarily drawn to scale.

Choose the best answer for each question.

Section A
e _
i
A 3
B ¥
c. ™
D. 3™

2. If 3p(p-29)=2p-q ,then ¢

2
e op —2p
6p-1
2_
B. 3p -2p
6p+1
C. M
6p-1
3p2+2p
6p+1
3% h* — 4hk —12k* —3h — 6k =

A.  (h=2k)(h+6k+3)
B. (h—2k)(h—6k+3)
C. (h+2k)(h-6k-3)

D. (h+2k)(h+6k=3)
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n T
A A S
R

- bpy = 2P
- 2p=brg %
. SFI’F = 4 Lbp-1)

>

3=k~ 9
ep- |

( h-6E) 2k ) = 3(h3E)
_ (ht 2 (h-bk =3)



3

4. == 0,0444576711

ho
(5}
N

(o e
A. 0.044 (correct to 2 decimal places). X 3 cdec. place

X O 0445

v

B. 0.0444 (correct to 3 significant figures).
C. 0.0445 (correct to 4 decimal places).

D. 0.04446 (correct to 5 significant figures). X < 5;3‘ f”?) '

5. Let f(x)=(hx+10)x-6)+k ,where h and k areconstants. If f(-2)=f(3)=5 ,find K .

A 23 f2)=5 fGy=5 *
(wht1e) ((2-0) FE =5 (BhHo)3-61E=S

5o |(;}q-80+k:5 -4h-30 +k=h

C. 43 leh+E=385 -9k + £ =35

D. 53 l’\: 2/ 'k: 53

6. Let a and b beconstants. If 2x*+(a-3)x+a+b=(x+4)(2x-5) ,then b=
= X+ -5%K~2°

A -26. = aK ¥ 3% -2
B. -6 0-3 =3 at b= -20
c @ a=b Grb= —20
D. 26. b= -2b

A Let f(x)=5x*-1 .1f a isaconstant, then f(a)-f(a-1)=

= 54 [ 5]

A S,

= Lodm] =5(oC=wr+1 )+
B a3 = 5o - tPx -5t |
D. 10a-5 .

MTHS6Y21E1P2



Let p(x)=2x*—x+c , where ¢ is a constant. If p(x) is divisible by x+2 , find the remainder
when p(x) isdividedby 2x-1 .

p(2)=0
A =10 2(-2)-(-2>+C=0
O+ C =09
B. -5 CcC=-1°
c s fomainder = P (3 )
D. 10 = l("i)l’ (.%>"O

:-—[o

Asumof $84000 is deposited at an interest rate of 8% per annum for 5 years, compound monthly.
Find the interest correct to the nearest dollar.

X%
A $2836 3%‘:"’(”0;’0})5 — 84000
B. $33600 = 44
C. $40341
D. $41147

10. Let a, b and ¢ benon-zero numbers.If 2¢=3b and a:c=4:3 ,then a+2b=
-c
O:b =392 =12:%
A g:C =%:3 =229
asbrc=12:8:9

B. %. ot2b _ 12+203) a3
tb-C  5(3)-9 = 3|
B =
31
. 1.
6

11. The solution of 7x-6>5(x+4) and 8—5x<_19 is
3
-5x <-57.
A x<13 . 1x-6 25x+20 §-5x <51
2% % 9L 65 < bXx
B. x213 . X3 13 Omd lb«;x
C. x<13 . x ‘3
')( .
D. x»>13 . \ g l‘s
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1z It is gi , -
giventhat w varies directly as the x and inversely as square root of y . If x is decreased by

10% and y is increased by 44%,then w

A. isincreased by 34% b =
. ,1—‘
B. isdecreasedby 25%. , )/
C. isincreased by 60% . y; | > | Sk
D. isdecreasedby 37.5%. b=l
i - (o°\) =
New p = .’T——- =015 o153~ ] = 035
| 44 =-25%
13. Let a, be the nth term of a sequence. If a,=2, a, =5 ad a,, =a,+2a,, for any positive

integer n,then a =

Q3= G, + 202 = 24+ AB)=12
A, 19. Og =G+ 2 = '5_\,2(\1):2‘:{
Og = 63+ 204 = 12120230 =70

B. 29.
C. 37.
D. 70.

14. Let h and k be real constants with />0 . Which of the following statements about the graph of

y =h(k —x)* +h must be true?

I.  The graph opens upwards. ( v/ Y h>o J

II. The vertex of the graphis  (h,k) . ( X Yertex: (k.h) )

III. The y-intercept of the graph is positive. v y ant. = h(K-0 Y+h
= hk+h

N 3
A. landIIonly S0 ‘. h>o , k 20)

B. IandIllonly
C. IIand IIonly

D. I,IlandIlI

MTHS6Y21E1P2
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15. The base of a solid right pyramid is a square with length 8 cm . If the total surface area is 144 cm? |, find

the volume of the pyramid.
Areo of AAVE = lﬂﬁ#ﬁ’ '
A. 64 cm’ Df
= 20

B. 96 cm? 4L

320 g.=5
C. —om

’ h= 574 =3
D. 'qzcm‘-’ \\\v: %(gl)(5>

64

16. In the figure, OPQ and ORS are sectors with centre O, where OP=10cm and OR=18cm.

The area of the shaded region PQSR is 84z cm?. Which of the following is/are true? _Q_
9% I T(8)gs —TUS) 35 =Hn

. The angle of the sector OPQ is 135°.
II.  The area of the sector ORS is 108zcm’. X

=135
Il The perimeter of the shaded region PQSR is (2lz+16)cm. /

I erwa(oﬂs
A. lonly ',b_
=(1% ) 4
B. TIlonly = 2157
" . Pertmiter f R
D. 1l and lll only :27(.(!\’7"&2 +Qr(13)x B Q P ?
O
+4¢ + 19) ‘
= 2UR” + (b

17. In the figure, ABCD is a parallelogram. F is a point lying on 4D such that BF produced and

CD produced meet at E . Itis giventhat AF:FD=5:3 .If the area of ADEF is 135 cm?® , then
the area of parallelogram ABCD is

2 s AF'bng_% B
720 e amd DEFD™ AEBC /!
750 cm?. DE:DL=3: (3-3)=3D

1065 cm?. ODTFED = 135 % %—*3225 b

o N % »

1200 cm’. D BCE - I55f—§>:—=ﬁ60

A BCF = Fho — 225 1352 boo f ) D 5] ¥

AABF_E_ % nalt
,-’/ =55 = 3 ( Gorme heiaft)

5 DR by meﬂ\'),
L PBE = 25%3 375 AKF & b o
ABCD . 235 +bo +375 =200
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18.  Inthe figure, ABC isastraightline. AD/CE and £DAB=90° . DB=10cm BE=24cm
DE=26cm and AB={cm . Find the perimeter of the quadrilateral ACED .

A. 68 Cog 24Y =20, O 4 DBE =%
. cm &

E
P Z Saws a{' &, o&j,fs o S+ Iine
J
B. 73.6cm ADAB ~ DBCE (AMA)
C. 74cm AB lo D
TE = 4
D. 79.6cm b _ 0
Z‘i 3'4’ A { TB
CE =14
Dh= l(6-b =8
e 5 s Q44+ 19.24 26
- o4 = [q\)_ PC("”":LIY ot
e b = 713%3.b
19. The length of a ribbon is measured to be 95 cm , correct to the nearest cm. The length of a rope is measured
tobe 150cm with a percentage error of | 2% . Find the ypper [imit _ difference in the length between
the rope and the ribbon. X of the
\ 4.5 ~ 45.5
A. 52.5cm N,
- € = \50){ 1‘ « =
B, Srem o GAY =%
C. 585cm = ‘ 7 1
D. 59.5cm Upper limit = 153~ 945 = 53.5 tm.

20. ABCDE is a regular pentagon. The diagonals AC and BD intersects each other at F . Which of the

following are true? ~ Eoch Le = (mlig' ) s
>y e = (9}
. AF=FC. X (By obsenitia,)
Il AABF ~ AACD . V' (By angles fonn d )
IIl. AEDF is arhombus.
7 1&83 “the MLLS f’mwé,
A. Tland Il only AEDF 1 & / gram ,
B. land Il only With AE=ED

M ™ o~ rhombwng

C. Iland Il only

D. I, 1IandIII
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21. In the figure, ABCDE is a circle. It is given that ZI;‘:BE:SA, AB/IDC , ZADC =108° and

£BCE =80° .Find ZEBC.

A 3P LDAB=130-(0% (iat.Ls,ABdpe)
=1
B. 39° LEAR= 19090 (OPP.ZS,;gC[i;'r-J) ,
C. 40° = |oo - , £
LEAB=loo-12'= 13
o L2 wE=3s =
ZEm " Tt = \
2 EBCH35+[03=190 (opp Lo, buelie guedy €
ZEBC=3T ABcoD
2 sin(270° + §)cos O 1 _ —Cos9 0 _ I
o6 -0) cosi30°-6) (s “Crep
A.  sinf . = —(C~%0 +O—3§—9
B. -sinftand . o o3+
in 0 Ce5%
C. sinftané . - 53")9
p. L-sinfcosd (=49
. cosf ' = Sirg sno
=59
= 4omp SnD

23. The figure shows the straight lines Li:ax+y=b and Ly x+cy=1 ,where a, b and c are

constants. Which of the following must be true? \3/ m&— -l 3 cro b have, —Ve S'°Y¢
L= e
W= % = |
I. a=b v X, < b o i ,
¥ Cn 3 s
1. ¢<0 )" L i, 7\
i
M. ac<1l < N
X=X
FR— L B b
o~ B (=4 -
B. [Ilonly oo=b \ a >X
C. land Il only 0 |
! D. Iland Il only vy 2
% by £
§ bc > | . ¢ )O)
5 Bé i (. oa=b)

‘ MTHS6Y21E1P2 8



24.

25.

26.

27.

122°= 32°= 90 I —122"=30"
: , R
The polar coordinates of the points 4, B and C are (30,32°) , (18,122°) and (24,302°)
respectively. Find the area of A4BC .

A 216 Beeis = (18424 )(30) ; &\.z(\ N
3

) . /
B. 486 S
= 630 0 i
c. 576 PN
D. 630 c

Itisgiventhat 4 and B are two distinct points on the straight line x-2y+k=0 , where k isa

constant. Let P be a moving point in the rectangular coordinate plane such that AP’ + BP* = AB* . If

the equation of the locus of P is  x*+ y’—(@A4+ k)x+2y+]7=0 4, k= Y _ _aas
) X y+ 7 3 z A‘PB = qo
A. =20 "
’ (watre: (44_..—-”‘ -1) circle vath AB
B. -16 I Jiameter
. ’ ‘l‘:ﬂe - q-1)+k=0 b
L -
C. 16 , +4— + lk:’ o CO,V\T'—(, IrCS (1%
ek 3k=-43 St [me possing AB
D. 20. K = _lb

Let h and k be constants. The coordinates of the points 4 and B are (3,k) and (20,8)
respectively. The straight line hx+2y-29=0 isan altitude of AOAB that passes through A, where

\

. s _ <h . w00 3
O istheorigin. k ()Sloyc,:: = Slape of 0B ==z )L
“hrxN _ Y
A 5. ={(%)="! 8
B 7, h=75 " SN
& 1a Cubs, A(3/kD tnte St Ime. 0 \
b 2 E(3)+2k-29 =0
' ' 2k =14
k=7
. . . 2 o Bl : .13/
The equation of the circle C is  2x*+2y* —12x-4y+15=0 . Which of the following,are true?
Y
Y, ~
X+y*—6bX-2y+75 =0
I The coordinates of the centre of C is (6,2) .X / 7
II. Thearea of thecircleis 2.57 . v Cesifie (>3\ ol )1 .
III. C cuts the y-axis at two distinct points. X Ra s - g Ml T
X ANO = T(, Y\ = 1\5 7-(
A. Tonly
Subg . X=0-
B. Honly y1_7y+7.g:o
C. Tand Il only N= (Y- 4(1.5)<0
S No V-\!V‘*‘

D. IIand III only

MTHS6Y21EIP2 9



. 4 ) 5 ’ 7 ’ 8
28. Two numbers are randomly drawn at the same time from six cards nun?befcd hl ’ 120’
respectively. Find the probability that the sum of the two numbers drawn is less than '
5713
A. 2 ’_3_ = 3 b : ::
10 o 5 DAL
ST 12
i ——,( i3
B. - oI xlre
3 % 7}%&
c. 2
3
T
3ty

29.  The box-and-whisker diagram below shows the distribution of the ages of students in a baking class. Find the

inter-quartile range of the distribution.

Age
A 4
19-35 =4
B. 5§
C. 6
D. 9
30. The stem-and-leaf diagram below shows the distribution of the age<  of the workers in a company,

where x and y areintegers with 0<x,y<9 .
Stem (fens) | Leaf (unrts)
212 2 6

3(5 7 7 x
412 y
If the range and the mode of the above distributionare 22 kg and 37 kg respectively, find the standard
deviation of the distribution correctto 3 significant ﬁguresx )
—_— foty=212 x=1
A 72 .
g Y= 4
B. 7.76kg.
C. 8.13kg. Uie Sp Mode,
D. 823kg. Ctomdord denicthm < T Tb

MTHS6Y21E1P2 10



Section B

31.  The H.C.F. and the L.C.M. of three expressions are 2a’h’ and 20a‘h’ respectively. If the first

expression and the second expression are  4a*h’ and 20a’h’  respectively, then the third expression is

“CF of— 4 amd 20 3 4 D Thd exp

A 2% Mt have o 2
B. 24'V Power of o 22
C. a'b X Power ,f b = 5 oas LcM he bg

. YR
p. ap X Wik 4otbt , 200°b

de wnot hove

4

2. Ixeesxaie3= Tx 25+ 5x20 + 3 T .
A. 1110101011, 2° lail,
B. 11101010110, 3: 11,

C. 11101010011, R A R R R I
- S e L

TTrrtrany

D. 111001010011, S b aF 2% 3522

33. Let f(x) be aquadratic function. The figure below representsthe graph of y=f(x) and the

graph of
I foo
y=1@). ?z-Ffut sbal A= Overy
\\ [ -foon
3 ;
) \/“\ Troms[ate leefwwds b:) 5 wnits
| ~fex+5)
A y=-f(x+5) .
B. y=f(-x+5) .
C. y=-5f(x) .
D. y=f(-52) .

MTHS6Y21E1P2 11



34, ltisgiventhat log,y isa linear functionof log,x .The intercepts on the vertical axis and on the
horizontal axis of the graph of the linear functionare 5 and 3 respectively. Which of the following

must be true? s
(, [ochy: —3»103,x+5 c
A. Xsy3=230 N
[0 o
10927 =
B. x')°=2% l°'j> “+
L )
GooiapY® =2% N l:j:l- Slo?c R
3
o Th + 10
D. x3y'°=23° = [v@,y' 3 l°51:2 o
= | X3 + '°3>2

35. For 0°<x<360°, how many roots does the equation ~7cosx + 4sin’x=7 have?

T 0o x + F( |-Cos*x) =1

A1 >
TcesX +4 —4C5 X =7
B. 2
~4(ofx + [CosA =5=0
c. 3 Con:% or 8% =1
D. 4 :(o er 3bo
ey )
2 vwoily , q»—vo'fjr
3 meols.
36. Let a, be the nth term of a geometric sequence. Given that @ +a, +a;+..+ 4y = 2+1 and
= 3 _
4 _ /2 , which of the following must be true? =2 aL 2D =3+
a, 4'3_‘ —
| ol 15) = (FE+2-D
. a isrational v’ 5a (Y- |
II. a,<50 ’50‘ |
7 = ks
L. @ +a,+a,+..+a, <150 X 15

Boe=E(15)7 7 = 4307 <50

A. Tonly
2
B. Ilonly Q+0s+ ~ O = fg(ﬁ —
C. IandIIonly [ Iz~
D. 1I and III only - [G‘}'. 65
> 150

MTHS6Y21E1P2 12



17.  Consider the following system of inequalities:

3
c+dy-32<0 Xt '33 y-mit- g i
2x+5y-26<0 x-ivt . 13 y'f'\‘f=%' 1
x20 _ ‘

y20

2
5

(8.>)

NN
5 b

Let R bethe region which represents the solution of the above system of inequalities. Find the constant &
such that the greatest value of 9x+10y -k is 55, where (x y) isapointlyingin R.

\N_‘.__ Ix +'0X
A -3 (3,2 e 4
> | —le =
2b l . =4
c. 4 (0.5 ) o T k=%
|
D 3 ( 0 ;0 ) i "k-'
1
38. Let u=—————— and v=sinf+i where 0°<0<360° .Define z=u’+v* .Which of the
cosf —isinf it
following must be true? s | : ‘ Cos8 + 15
5inB Sin© (osQ-1Sin@  Cos@ +iSmE

‘/I. The imaginary part of u is equal to the real part of v . eose + 1SN0

X 1. Theimaginary partof z isequalto 2sinfcosf . oS8 NG

L

v L The real part of z isequalto —sin’6 . CosB—+ 151n0

Z = (CD+isine) + (SinB+1)
(98 + 21 ShE 50 ~Sin ©
+ CiB 2158 - )

oo N .- .
050 + ("S"‘Q“S?{_ff_ilel,‘

A. TandIIonly

(

B. TandII only

L

C. 1l and III only 7
D. 1,MlandIN = — (|- @)
= —siP

3. Let k beaconstant. If the straight line x+2y—k=0 andthecircle x*+3)*-8x+12y—-48=0 intersect
attwo distinct points 4 and B, then the y-coordinate of the mid-point of AB is

B S N= K2y, k-2pvHyi-3(k-2p)+12y -48 =0
| 5 k‘—%y-f‘ry‘-fy’“—zkﬂby-;—uy—4~3=o
B. 4k;28 : Sy*+ (28-4K)y + k-8k-48=0

14 -2k V-WJ Md pont :‘21_ (S“'\ ‘f rwils )
o S - [ T 28-4K)

o ( 5 )
o 2ks_14 : = 2k-K
T

MTHS6Y21E1P2 .



point on 4B with ;47’:@=3:4 . AB and

40. The figure shows asector 4OB withcentre O. P isa 5 )
dem”.

OP intersectat Q.0A=10cmand ZOAB=27°.Find the shaded area correct to the nearest
LA : Lol = 5= 4

A. 19.1 cm? LAoB= [20-2¢2T7) = )2b P, 4

O Lhop s 54, LBoa=TZ

3

B. 219cm’
A = ¢
C. 39.1 cm? $D\U?0.-’72.-ﬂ’) 5”‘71 5
D. 41.0cm? QR = 9.6>91156 LT 0 ] 21
lo 2,8 |19
g‘\a&d Area
= 6o [ F7)~ ) .bTnse) S22
T 40,974 o
(7><-JHT= 12k, Y-t s -bk
41. Let k bea positive constant. The straight line 5x—12y—60k =0 cuts the x-axis and y-axisat 4 and

B respectively. Denote O theoriginand C the inscribed circleof AOAB . Ifthe length of the radius

of C is 52 units, find the coordinates of the intersection of C and AB.

BR=AB = hGk-b2.

AR= PA = 12¢-52

B. (72,-100) 5k-5a+Pk-52=Ab

| Tk 0% = [(SESHNKE

C. (78,-108) 1T —1°% = 12
k=2,

B:(0,-132) . A(31:,0) _

bR - RA= 5(26)-52 ¢ 12(26)-5%

A.  (72,100)

D. (100,-72)

= 5 - l()
Q. 3(3M+0 o+t rOL—iBo)) = (72 ,-15°)
\ 3HE 3410
42. A queue is formed by 6 adults and 3 children. If no children stand next to each other and no children are at
any of the two ends, how many different queues can be formed? b odult
6!
A‘ 43 200 S — — » S— =
GEXF:,’ = 432 oo T T 11 5
B. 86400 C‘”; (d . P~3
C. 151200 w Cyx 3)
S
| =
D. 332640 L) x Cyx 3\ = Fd200

MTHS6Y2IEIP2 14



Peter takes part in three different mathematics competitions. The probabilities for him to get a distinction in the
three competitions are 02, 03 and 0.15 respectively. Find the probability that he gets a distinction in

at least 1 competitions.

43,

| = (I-02)(l-03)(1-0.15)

A 0407
B. 0524 = 0 524
C. 0.65
D. 0991

44. Inatest, the scores of Carol and Davidare 72 marksand 56 marks respectively. If the standard deviation
of the test scoresis 8 marks, then the difference of the standard scores of Carol and David is

let be heonr

A 2.

B & 12-pm _ ;b’;“& - T2-pn-56+
C. 16. 3 8

D. 128. = 2

45. The mean and variance of a group of numbers {x,,x,,X;, ... ,X,,{ are 14 and « respectively. Let &
be a constant. If the mean and variance of another group of numbers | kx, -3, kx, -3.kx, -3, ... ,kx,, -3} are

25 and a+9 respectively, a=

NMew an - }C(H) -3 Neéy voriGmoe * /(zo\,

A 2. k(w)-3 =235 7 2= a+9
— k=2 ’ 3059
C. 9. a=3d
D. 12.
END OF PAPER
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