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Section A 

 

1. 20223 9x y� =  

 

A. 20223x y+  . 

B. 40443x y+  . 

C. 202227x y+  . 

D. 202227 xy  . 

 

 

2. If 3 3a b
a b
− +

=  , then b =  

 

A. a  . 

B. a−  . 

C. 3 2
3

a
a
−  . 

D. 3
3 2

a
a−

 . 

 

 

3. Let a  be a constant. Solve the equation ( 1)( 4) ( 1)( 4)x x a a− − = − −  . 

 

A. x a=  

B. 1x =  or 4x =  

C. x a=  or 5x =  

D. x a=  or 5x a= −  

 

 

4. If p  and q  are constants such that 2 ( 1) ( 6)( 3)x p x q x x+ − + { + −  , then q =  

 

A. 21−  . 

B. 18−  . 

C. 15−  . 

D. 3  . 

3×-340449=3×+4044y

O

3b - ab =3a+ab

3b - 2ab=3a

b( 3- 2.a) =3a

0 b--÷

✗2-5×+4 = a'- Ja-14

✗2- 5✗ - a'+ 5a=o ✗ 2¥

☐
✗
'

- 5✗ - ala - 51--0 za×x
(X - a) [✗+ (a-54=0 = - 5✗

✗=a or ✗= 5- a

put ✗=\ ,
14pct - 1) + q= (1+6311-3)

0 It q= -14

q= -15 a
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5. If 0.06447 0.06454x� �  , which of the following must be true? 

 

A. 0.065x =  (correct to 2 decimal places) 

B. 0.065x =  (correct to 2 significant figures) 

C. 0.0645x =  (correct to 3 decimal places) 

D. 0.0645x =  (correct to 3 significant figures) 

 

 

6. Let a   and b   be non-zero constants. When the polynomial p( )x   is divided by ax b+   , the 

remainder is R  . Find the remainder when p( )x  is divided by 3 3ax b+  .  

 

A. R  

B. 3R −  

C. 3R  

D. 
3
R  

 

 

7. In a school, 40%  of the students are boys. If 80%  of the boys and 60%  of the girls go to 

school by bus, what percentage of the students does not go to school by bus? 

 

A. 32%  

B. 36%  

C. 68%  

D. 72%  

 

 

8. Let p   , q   and r   be non-zero numbers. If : 3 : 4p q =   and : 2 : 5q r =   , then 

( 2 ) : ( 2 )p q q r+ + =  

 

A. 1: 4  . 

B. 3 : 5  . 

C. 11:12  . 

D. 11: 24  . 
  

I 1
✗

o
✗

pl - ka)=R0
when plx) divided by Jax

-136
.

Pl -3%1=14-1 )=R .

0 1- 0.4×0.8-0.6×0.6

= 0.32

p :q : r p+2q_
3 : 4 qt2r

=
¥414z:<?: 4k -1211014

0
letp-3k.q-4k.ir

--10k = -1¥
=/ 1--24

.
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9. The solution of 18 3 12 12 20 8x x x− � + d +  is 

 

A. 11
2

x t −  . 

B. 5
2

x �  . 

C. 11 5
2 2

x− d �  . 

D. 1 5
2 2

xd �  . 

 

 

10. It is given that y  varies as x  and inversely as the square of z  . Which of the following must 

be true? 

 

A.  B.  

 

 

 

 

 

C.  D.  

 

 

 

 

 

 

11. Let a   be a non-zero constant. Which of the following statements about the graph of 
2( )y ax a a= − −  must be true? 

 

A. The coordinates of the vertex of the graph are ( , )a a−  . 

B. The graph opens upwards. 

C. The y -intercept of the graph is a  . 

D. The graph does not cut the x -axis. 

y 

xz2 O 

y 

xz2 O 

y 

   O 

y 

   O 

18×-3<12×1-12 and 12×+12120×+8

611<15 4E8✗

✗CI
,

✗> I
.

×#¥"O
i. If ✗ <I

y=¥o
y=kl¥)

y=a4=2a4+a
'
- a

0
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… 

12. The figure shows the graph of 2y ax bx c= + +  , where a  , b  and c  are constants. Which of 

the following is/are true? 

I. 0ac !  

II. 0b �  

III. 
2

1
4
b
ac

=  

 

A. I only 

B. I and II only 

C. II and III only 

D. I , II and III 

 

 

13. In the figure, the 1st pattern consists of 1 dot. For any positive integer n  , the ( 1)n + th pattern 

is formed by adding (2 1)n +  dots to the n th pattern. Find the number of dots in the 8 th pattern. 

 

 

 

 

 

A. 49  

B. 64  

C. 72  

D. 81 

 

 

14. ABCD  is a rectangle and E  is a point on AC  such that : 2 :1AE EC =  . If 15 cmAB =  and 
36 cmBC =  , then BE =  

 

A. 2 61 cm  . 

B. 601 cm  . 

C. 2 313 cm  . 

D. 1105 cm  . 

 
  

y 

x O 

Aco , bco , Ceo .

✓

✓

✓ bI4ac=°
b-=aac

b-
⇐ = I

0

1- 2- 5
82=64

.

1st 2nd 3rd 8th

0

A 15 B
cos <BAc= -15AC

39
0 4154362yd BE

'

= 39
3b=AB4AE'

f- ' -2 /ABXAE)cus<BAC

AE
c

= 152+262
= 39×2-3 D - 2115×26) -

= 26 .
-

'

- BE -_J6oT
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15. In the figure, ABC   is a triangle. D   is a point on AC   such that AB BD DC= =   . If 

90ABC� = q  , then BAD� =  

 

A. 30q  . 

B. 45q  . 

C. 60q  . 

D. 80q  . 

 

 

 

 

16. In the figure, ABCD   is a parallelogram. E   and F   are points lying on AD   and BC  

respectively. EF   meets AC   at G   . If : 3 : 2AE ED =   , : 1: 4BF FC =   and the area of 
AEG'  is 245 cm  , then the difference between the area of ABFG  and the area of CDEG  is 

 

A. 228 cm  . 

B. 230 cm  . 

C. 235 cm  . 

D. 238 cm  . 

 

 

 

 
17. In the figure, ABCD  is a rectangle. E  and F  are points lying on BC  and CD  respectively 

such that : 1:CF FD r=  . Find AE
EF

 . 

 

A. sin
(1 )sinr

D
E+

 

B. sin
(1 )sinr

E
D+

 

C. (1 )sin
sin
r D
E

+
 

D. (1 )sin
sin
r E
D

+  

B 

C D A 

E 

G 

F 

A D 

C B 

      

A D 

C B E 

F 

at % -1900=1800 toy\

0 3-3=900
z=6o°

^ " I 1%1

AÉ==(¥5 3 2

45
0 Arent AGFC -_ So b

a
80+2=45+6

So
35 = b- a

1 4
i. difference = 35

i,

sina.tn?fAE--si--I,+r '

smp=¥f r

0 F- f- =L

Smp AE

E-
=

"

sinp
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18. In the figure, BD  is a diameter of the circle ABCDE  . AE  and CD  are produced to meet at 

the point P  . If PA PC=  and 38AEB� = q  , then APC� =  

 

A. 68q  . 

B. 70q  . 

C. 76q  . 

D. 81q  . 

 

 

 

 

19. Let a  and b  be constants. If the figure shows the graph of 3 sin
2
xy a q

= +  , then  

 

A. 2a = −  and 90b = q  . 

B. 2a = −  and 180b = q  . 

C. 2a =  and 90b = q  . 

D. 2a =  and 180b = q  . 

 

 

 

 

20. In the figure, the equations of the straight lines 1L   and 2L   are ax by n+ =   and px qy n+ =  

respectively. Which of the following is/are true? 

I. 0aq bp− !  

II. ( ) 0n b q− �  

III. ( ) 0n a p− �  

 

A. I only 

B. II only 

C. I and III only 

D. II and III only 

 
  

P C D 

B 
A 

E 

y 

x O b 

5 

  

  

y 

x O 

( base < ins A)

52°
s

0 F-
38°

gg .
# 52°

11 )
(L in the same segment) Iso-52×2

= 76°
,,

5=3-1 asinbz
✗
(b. 5)

-:& = 90°

0
b=lfo°

-
: 5=3+all)

a = 2
.

✗ by = -axth
±
.
-§ > -E y=i+±✓

✓ c
':b

, qsanesign)
assume n

-1

-

aq > - bp , i
n

o > aq
- bp . I F

0 I. I > Iq
qy= -px+nIT

. ¥ >% I :b
, q same sign )

y +÷&( Ya
, p different sign) nf

> nb

0 > n (b- g)
ancnp
hla - p ) co
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21. The straight line 4 3 24 0x y+ − =   cuts the x  -axis and the y  -axis at the points P   and Q  

respectively. If the straight line y kx=  bisects PQ  , then k =  

 

A. 2
2

 . 

B. 3
4

 . 

C. 4
3

 . 

D. 2  . 

 
 
22. Find the area of the region bounded by the straight lines 2 6 0x y− + =  , 5 2 30 0x y+ − =  and 

1
6 3
x y
+ =  . 

 

A. 9.5  

B. 12  

C. 13.5  

D. 15  

 

 

23. The equation of the circle C  is 2 2( 5) ( 3) 1x y− + + =  . If C  is rotated anticlockwise about the 

origin through 90q  to the circle 'C  , then the equation of 'C  is 

 

A. 2 2( 3) ( 5) 1x y− + − =  . 

B. 2 2( 3) ( 5) 1x y+ + + =  . 

C. 2 2( 5) ( 3) 1x y− + − =  . 

D. 2 2( 5) ( 3) 1x y+ + + =  . 

 

 
  

1>16,0) 010,8 )
: mid pt . of the = ( 3,4)

4--1<13)
0

k=§
4=1-2×+3 y= -5-2×+15

%
4=-12+3

z ,

Y
- (4,5) area

= (4+62-15) -2¥ - 3¥o
'
- ' 1/1/11

,
,

3

,

° 6 61 >✗
= 124

^
0

,
#
e- (3,5)

9 >
-
-

-

⇒ (51-3)
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24. In the figure, the graph of f ( )y x=  and the straight line y k=  intersect at the points ( , )P a b  , 

( , )Q c d  and ( , )R e f  . The solution of f ( ) 0x k− t  is 

 

A. a x cd d  or x et  . 

B. b x dd d  or x ft  . 

C. c x ed d  or x ad  . 

D. d x fd d  or x bd  . 

 

 

 

 

25. The equation of the circle C  is 2 24 4 40 56 27 0x y x y+ − + + =  . Which of the following is/are 

true? 

I. The centre of C  lies in quadrant IV. 

II. The area of C  is less than 210  . 

III. The origin lies inside C  . 

 

A. I only 

B. II only 

C. I and III only 

D. II and III only 

 

 

26. The point P  is translated upwards by 6  units to Q  . If the coordinates of the reflection image 

of Q  with respect to the straight line 1x =  are (4,4)  , then the polar coordinate of P  are 

 

A. (2 2,45 )q  . 

B. (2 2,225 )q  . 

C. (4 2,45 )q  . 

D. (4 2,225 )q  . 

 

 
  

P Q R 

  

  

y 

x O 

f-1×57,k
0 ( a.b) (Cid) (eif)

: : :

I ! I

✓ Key'-10×+149+47--0
✗ ✗
✗ ✗ I. centre -_ (5 , -7 )

0 II. Put 10,0) II. radius __f5=-¥
LHS =J2GI= 4105+4105-40107+5610)-127
= 27 >o Area -_a(JEET
i. outside . =

1-214) ✗ 14,47
A

0 i

! >

1-2 , -2 )

=/ 252,225
) ✗=\
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27. Town A and Town B are 30 km  apart. Ian travelled from Town A to Town B on a straight road. 

The figure shows the travel graph of Ian’s journey. 

 

 

 

 

 

 

 

 

 

 

 

 At what time does he reach the mid-point of Town A and Town B? 

 

A. 14 : 22  

B. 14 : 25  

C. 14 : 35  

D. 15 : 00  

 

 

28. Two fair dice are thrown. Find the probability that the sum of the two numbers thrown is a 

multiple of 3  . 

 

A. 1
3

 

B. 1
4

 

C. 5
7

 

D. 3
4

 

 
  

D
is

ta
nc

e 
fro

m
 T

ow
n 

A 

Time 

30 

10 

0 

10:00 14:00 15:40 12:00 

÷÷=¥%
A. = 265min

15
- - ---¥

,
✗ . i. 10=00-1 4:25
I. = 14:25 n
a

1240min (340min)

O

l 2 5 4560

j ; ✓
✓

✓

✓
✓

4

+ ✓

✓

✓

✓

✓

✓

6 ✓
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29. The following table shows the probability distribution of a loaded die. 

 

The number thrown 1 2  3  4  5  6  

Probability 0.2  0.1  0.2  0.1  0.3  x  

 

 If the die is thrown twice, find the probability that the sum of the two numbers thrown is greater 

than 9  . 

 

A. 0.12  

B. 0.15  

C. 0.18  

D. 0.21  

 
 

30. The stem-and-leaf diagram below shows the distribution of the numbers of books read by 11 

students in a month. 

 

Stem (tens) Leaf (units) 

1 2 4 6 8            

2 0 m 5 7 n           

3 0 1              

 

 If the mean and the inter-quartile range of the above distribution are 22  and 13  respectively, 

then the mode of the distribution is 

 

A. 20  . 

B. 25  . 

C. 27  . 

D. 30  . 

 
  

= 0. I

1 v 3 4 56 0-1×0.1×2
1 +0.3×0.3
2

+ 0.3×0,1×2
3

4 ✓ + u- I ✗ 0. I0
g. ✓ ✓

= 0-18
i ,

6 ✓ ✓ ✓

10-1
1
-03

20th - 16=13

0 n=9 "

222+Y- = 22

M= 0
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Section B 

 

31. 9 7 4 23 2 2 6 2 2 2u + − u + + =  

 

A. 211000100110  . 

B. 211101010110  . 

C. 21100010011  . 

D. 21010010110  . 

 

 

32. If 3

2
9

log 2

8(log ) 1

y x

y x

= −°
®

= −°̄
 , then y =  

 

A. 1 or 7
2

 . 

B. 3  or 1
3

 . 

C. 3  or 3
9

 . 

D. 3  or 3
2

 . 

 

 

33. 2 3 20201 ...i i i i+ + + + + =  

 

A. 1−  . 

B. 1 . 

C. i  . 

D. 1 i+  . 

 

 
  

(2+1)×29-1 23×24- 6×2×+22+2
'

= 210+29-12×2×+22+2 '①
= 210+29-1 25+22+2 '

-
①

-② by ② , 8×(1%7)! ✗ -1
'

$ ✗ 1101¥ -_ ✗ -1
0

2 ( 2-✗5 = ✗- I

f- 8×+2×2 = ✗- I

2×2-9×+9 = 0

✗ =3 or £
-

-

- lossy = 2- 3 or 2-I

3-
'

=y
or 3£ = y

O 4=1-3 or y= 53

l+i-ii+"#

= 1
,,
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y 

x O 

16 

20 14 8 

10 
C 

B 
A 

D 

34. In the figure, AD  and BC  are parallel to the y -axis. If ( , )x y  is a point lying in the shaded 

region ABCD   (including the boundary), at which point does 4 2 5y x− +   attain its greatest 

value? 

 

A. A  

B. B  

C. C  

D. D  

 

 

 

 

35. For 0 360xq d � q  , how many roots does the equation 25 tan tanx x=  have? 

 

A. 1 

B. 2  

C. 3  

D. 4  

 

 

36. Let na  be the n th term of a geometric sequence. If 3 5 12a a+ =  and 7 9 48a a+ =  , which of 

the following must be true? 

I. The first term of the sequence is 2  . 

II. All the terms of the sequence are positive numbers. 

III. Some of the terms of the sequence are irrational numbers. 

 

A. I only 

B. II only 

C. I and III only 

D. II and III only 

 

 
  

0
4- 2yd -15?

✗

o
5- tan

-

✗ - tanx = 0

tan ✗ ( 5-faux - 1) = 0

tan✗ =o or faux = ¥
0 ② ¥÷¥÷. # ②

I
✗
yr

= -1-52

I.

✓ ar4l+v4=12
arZ+ar4= 12

r-T2
a(2)(1+2)=12

ar'( 1+17=12 -① 9=2 ,,

0 arb+ art = 48
ar6(try = 48 -②

E. ¥%¥÷=÷
v4 = 4

r = IJI
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A 

B 
C 

D 

E 

F 

37. In the figure, the inscribed circle of ABC'  touches AB  , BC  and AC  at the points D  , E  

and F  respectively. If : : 11: 9 :10DE EF FD =  , then ABC� =  

 

A. 48q  . 

B. 60q  . 

C. 66q  . 

D. 72q  . 

 

 

 

 

38. In the figure, ABCDEFGH   is a cuboid. M   is the mid-point of CH   . Denote the angle 

between AE  and ME  by T  . Find tanT  . 

 

A. 1
2

 

B. 3 41
16

 

C. 61
5

 

D. 25
16

 

 

 

 

39. Let k  be a constant. The straight line y kx=  and the circle 2 2 4 4 0x y x+ − − =  intersect at 

the points P  and Q  . If the mid-point of PQ  lies on the straight line 2 1 0x y+ − =  , then k =   

 

A. 1−  . 

B. 1 . 

C. 1−  or 3  . 

D. 3−  or 1 . 

 

 
  

A B 

D C 

E H 

F G 

M 

8 cm 

6 cm 

3 cm 

- - -

9k-110k-1111<=180
0 K=6 lliralesegnut> go 11k

CDFE __ 66°
66°
9kg

<ABC __ 180-66×2 "

g -19
= 48° ,, 66° 10K

(< malt segment)

AE=Js#=l° 6

MEzJÑi=5 561

0 =

AMY-34644'-561g 10

11045-211011511050,05=4
25 for

cost =
354 ,

go -1=3541
: tant = -16 is16

✗4- ( Kx)
'-4×-4=0

(1+15)×14×-4=0
0 X - corr . of midpt - of pre =

4+24-4-144=0 =¥a
.:k=tw3 midptotme :(¥. ,¥→)

21¥. ) -11T¥.) -1=0
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40. If the straight line 2 0x y k+ + =   and the circle 2 2 12 8 32 0x y x y+ + − + =   do not intersect 

with each other, find the range of the values of k  . 

 

A. 18 2k− � �  

B. 2 18k− � �  

C. 18k � −  or 2k !  

D. 2k � −  or 18k !  

 

 

41. Let a  , b  and c  be constants. The graph of xy b c= +  is obtained by reflecting the graph of 
xy a=   with respect to the y  -axis and then translating the resulting graph upwards. If the  

y -intercept of the graph of xy b c= +  is 2  , which of the following must be true? 

I. 1ab =  

II. 2c =  

III. 1a !  

 

A. I only 

B. II only 

C. I and III only 

D. II and III only 

 

 

42. A queue is formed by 7  boys and 4  girls. If no girls are next to each other, how many different 

queues can be formed? 

 

A. 241920  

B. 352800  

C. 8467200  

D. 39916800  

 

 
  

9=-2×-4

✗
'
+ C-2×-142+12×-81- LX -K ) -132=0

✗
"

+4×4410×+10+14 -116×+86-132--0

5×4 /4k-1283×+10+84+32=0

0 '! DCO
(4K -1285-41*(6484+32)<0

-# -410+644+144<0

✓ y=b×+C A y=a× >
a> I

⇐ × ' ¥
0 yyx.gg#Y=bt-c

o call >

71×108
4

0
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43. A bag contains 10  red balls and 20  blue balls. Three balls are drawn randomly from the bag 

one by one without replacement. Given that both red balls and blue balls are drawn, find the 

probability that exactly 2  red balls are drawn. 

 

A. 45
203

 

B. 9
28

 

C. 19
28

 

D. 158
203

 

 

 

44. In a test, Edan gets 70  marks and his standard score is 2  while Marf gets 55  marks and her 

standard score is 1−  . If Anson gets 64  marks in the test, then his standard score is 

 

A. 0.6−  . 

B. 0.4  . 

C. 0.8  . 

D. 1.2  . 

 

 

45. If the mean and the standard deviation of the group of numbers { , , , , }a b c d m  are m  and V  

respectively, then the standard deviation of the group of numbers { , , , }a b c d  is 

 

A. 2
2
V  . 

B. 3
2
V  . 

C. 5
2
V  . 

D. 2V  . 
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