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There are 30 questions in Section A and 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

1. at-a-p+ f=
A (a+p)a-B+1).
B. (a+p)a-p-1).
C. (a-Pa+p+1).
D. (a-pa+pf-1).

g12n+3
A. 3.
B. 32n+6
C. 34n+8
D. 3lon+14
3. If m and n are constants such that (x+ 3)2+ mx=(x—n)(x+1)+2n , then m=
A. -14 .
B. -8
G 4
D. 9
4. Let ¢ be a constant. Solve the equation (x—c)(x—4c)=Bc—x)(x—4c) .
A x=2c
B x=3c
€. x=c or x=3c
D. x=2c¢ or x=4c
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5. If 2+i.:4 , then u=

u v
A. v
4v-3
B. v
3-4v
C. LA
4v -2
D. v
2—-4v
6. It is given that x is a real number. If x is rounded down to 3 significant figures, then the result is 345 .

Find the range of values of x .
A. 344 < x <345
B. 345<x <346
C. 345<x <3455

D. 344.5<x <3455

7. The solution of 3y-5<5y+1<11 is

A. -3<y<L2.
B. =3<y<2 .
C. -2<y<3.
D; -25y<3.
8. Let f(x)=x?-x+1 . If k is a constant, which of the following must be true?

A fk)=f(-k)
B. f(k)=f(1-k)
C.  fk+1)=fk)+f()

D. fk—-D)=£fk)-£()
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10.

11.

Let g(x)=x’+ax+b , where a and b are constants.

remainder when g(x) is divided by x-2a .

A.

B.

-24°

24a%

4q*

If g(x)

is divisible by x+2a , find the

Let # and £ be real constants such that #k <0 . Which of the following statements about the graph
of y=(h—x)(k—x) are true?

I. The graph opens upwards.
II. The graph has two x-intercepts.

III. The y-intercept of the graph is positive.
A.

B.

C.

D.

I and II only
I and III only
II and III only

I, IT and III

A sum of $88 000 is deposited at an interest rate of 6% per annum for 4 years, compounded monthly.

Find the interest correct to the nearest dollar.

A.

B.

C.

D.

$21120

$23 098

$23803

$23825

Let x, y and z be non-zero numbers. If x:y=8:5 and 2x=4z-3y , then y:z=

A.

16:17 .

17:16 .

20:31 .

31:20 .
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13.  If u varies directly as the square root of v and inversely as w , which of the following are true?

I u? varies directly as v and inversely as the square of w .
II. v varies directly as w and inversely as the square root of u .
IIi. w varies directly as the square root of v and inversely as u .

A. I and II only
B. I and III only
C. II and III only

D. I, I and I

14.  In the figure, the 1st pattern consists of 8 dots. For any positive integer »n, the (n+1)th pattern is formed
by adding (2n+6) dots to the nth pattern. Find the number of dots in the 7th pattern.

@ (]
(2] © :O 0: @ o ® @
°© oo I —> eee o060 [> -
® 6 0 ®© ©@ © © © © 9
® © © ©@ @
® © © 6 © © ©
A 52
B. 68
C. 86
D. 106

15.  The radius of a solid hemisphere and the base radius of a solid right circular cylinder are equal. If the height
of the circular cylinder is equal to its base diameter, then the ratio of the total surface area of the hemisphere
to the total surface area of the circular cylinder is

A. 1:2.
B, 183
C: 253 :
D. 2:5.
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16.  The diameter of a circle is 10 cm . The circle is divided into a major segment and a minor segment by a

chord of length 8 cm . Find the area of the major segment correct to the nearest cm?

A.

B.

11 cm?
23 cm?
55cm?

67 cm?

17. In the figure, M and N are points lying on PQ and QR respectively such that PM:MQO=5:6
and QN :NR=3:4 . Ifthe area of the quadrilateral MNRP is 59 cm? | then the area of AMNQ is

A.

B.

17 em? . P

18cm? .
19cm? .

20cm? .

18.  In the figure, the perimeter of the rectangle 4ABCD is 170cm . It is given that EBF is a straight line
and LAEB=/BFC=90° . If AE=24cm and BC=34cm , then EF =

A.

B.

45cm . D

5lcm .

6lcm .

75cm . ¢
A
E B F
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19.

20.

21,

In the figure, 4BC is an equilateral triangle. Let D and E be points lying on AC and BC respectively
suchthat AD=CE . If ZCBD=38°, then LAEB=

A
A. J37 &
B. 75° .
C. 78° . D
D. 820 .
B E &
The figure shows a parallelogram. Which of the following must be true?
I. a+b=180°
. b+c=360° b
I, c+d=540° a
A. I and II only
B. I and III only
C. II and III only
D. I, II and III
c d

In the figure, O is the centre of the circle ABC . If LABO=36° and £BOC =164° , then LACO=

A. 41° . A
B. 46° .
C. 52° .
D. 64° .
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22.  In the figure, ABC is a right-angled triangle with £A4ABC =90° . Let D and E be points lying on AC
and BC respectively such that ABED is a cyclic quadrilateral. If A4B=660cm , A4D=572cm
and BE=275cm , then CD=

A. 429 cm . ?
B. 715cm . £
C. 728 cm .
D. 845cm .
A D C

23.  Itis given that PORS is a rhombus. Let T be the point of intersection of PR and OS. If ZQORT =6,

then Q:

ST

A. siné .

B. cosd .

c. .
sin @

D. L :
cosd

24.  The figure shows the graph of the straight line mx+ny =3 . Which of the following are true?

1. m<0 1-

II. n>3 7

. m+n=0
A. I and II only
B. I and III only
C. II and IIT only

D. I, II and III
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25.  The rectangular coordinates of the point Q are (4J_ ,—4) . If O is rotated clockwise about the origin
through 90° , then the polar coordinates of its image are

A (8,60 .
B.  (8,120°) .
C.  (8,210°.
D.  (8,240°) .

26.  The straight line 12x-5y =60 cuts the x-axis and the y-axis at the points 4 and B respectively. Let P
be a moving point in the rectangular coordinate plane such that 4P = BP . Find the equation of the locus
of P.

A. 10x+24y+119=0

B. 15x+36y+179=0
C: x2+y2—5x+12y=0

D.  x’+y%+12x-133=0

27.  The coordinates of the points P and Q are (10,-24) and (17,-7) respectively. Let C be the circle
which passes through the origin, P and Q. Which of the following is true?

A. PQ is a diameter of C.
B. The area of C is 1967 .
C. The point (16,--9) lies inside C.

D. The centre of C lies on the straight line Sx+12y =0 .
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28. 5#2 is a 3-digit number, where @ is an integer from 0 to 9 inclusive. Find the probability that
the 3-digit number is divisible by 7.

A L
S
B -
7
& -
9
1
D. —
10

29.  The mean weight of 60 actors and 40 actresses is 57 kg . If the mean weight of the actors is 63 kg ,
then the mean weight of the actresses is

A. 48 kg .
B. 50kg .
C; 53kg .
D. 60 kg .

30.  Consider the following positive integers:
2 5 6 6 x x x y
If both the mean and the median of the above positive integers are 6, which of the following must be true?

I. The mode of the above positive integers is 6 .

II. The least possible range of the above positive integers is 6 .

III. The greatest possible variance of the above positive integers is 6 .
A. I only
B. II only
C. I and II only

D. II and III only
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Section B

31.  Which of the following is the least?

A (-345)%

B. 4537180

1 867
435
2 876
543

32. Itis given that log,y is a linear function of x, where 0<a<1 . The intercepts on the vertical axis and

on the horizontal axis of the graph of the linear function are 6 and 3 respectively. If y=mn" , which of

the following is/are true?

I. m<l
1. n<l
1L mn® =1
A. I only
B. II only
C. I and III only
D. II and III only

33.  If log,y=2x-1 and (log,y)* =20x—-31, then log,y=

A. 1 or2.
B. 2 or 4.
C. 3or7.
D. 6 or 14.
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34.  12B0OCDO000000E, ¢ =
A, 299x4%24+205x4"%+14 |
B.  300x4%2+222x4"%+15 .
C.  299x4%4205x4'%+14 .

D. 300x 424 +222x 46415 .

35. Let z=4+5i""—ki"+6i%'+2ki?® | where k is areal number. If the real part and the imaginary part of z
are equal, then the real part of z is

A. 7.
B. 13.
C. 17.
D. 25.

36.  Consider the following system of inequalities:

2x+y =8
2x+3y 216
4x+3y<22

Let R be the region which represents the solution of the above system of inequalities. If (x, y) isa point
lying in R, then the least value of 7x+6y is

A. 32.
B. 38.
C: 41.
D. 43 .
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37. Let a, be the nth term of a geometric sequence. It is given that « =8p® , @, =1 and a;=27p ,
where p is areal number. Find q, .

A, =
6
B. 2
9
c. 2
2
B &
4

38.  In the figure, ABCD is acircle. PA and QB are the tangents to the circle at 4 and B respectively.
If £ZADC=179°, ZCBQ=39° and £DAP=42° , then £BCD=

A. 76° .
B. 79° .
C. 81° . C D
D. 82° .

2

39. For 0°<x<360°, how many roots does the equation sin’x = 6cos’x have?
A. 2
B. 3
C. 4
D. 5
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40.  In the figure, ABCDEFGH is a cube. Let a be the angle between AAFG and AAFH while B be
the angle between AAFH and AFGH . Which of the following is true?

A. a<60°<p
B. a< f<60°
C. 60°<a<pf

D. 60°<fB<a

41. Let O be the origin. The coordinates of the points 4 and B are (a,0) and (0,b) respectively,
where @ and b are positive numbers. If the circumcentre of AOAB lies on the straight
line 4x+16y=17a , then a:b=

A. 8:15 .
B. 15:8 .
C. 16:47 .
D. 47:16 .

42. If the first five digits and the last two digits of a seven-digit password are formed by a permutation
of 1,3,5,7,9 and a permutation of 2,8 respectively, how many different seven-digit passwords can be

formed?
A. 10
B. 240
C. 480
D. 5040
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43. A box contains 2 white balls, 2 yellow balls and 3 red balls. A boy and a girl take turns to draw one ball
randomly from the box with replacement until one of them draws a white ball or a yellow ball. The boy
draws a ball first. Find the probability that the girl draws a white ball.

A 2
10
B. =
20
c. L
20
p. 1
20

44.  In a test, the median of the test scores of a class of students is 30 marks. All the students fail in the test, so
the test score of each student is adjusted such that each score is increased by 50% and then extra 8 marks
are added. Let x marks be the median of the test scores of the class of students after the score adjustment.
In the test, the standard score of a student before the score adjustment is —2 . Denote the standard score of
this student after the score adjustment by z. Find x and z.

A. x=45 and z=-2
B. x=45 and z=-1
C. x=53 and z=-2

D. x=53 and z=-1

45.  Itis given that d is areal number. Let S; be a group of numbers {d—-6,d-2,d-1,d+3,d+5,d+7}
and S, be another group of numbers {d—-7,d-5,d-3,d+1,d+2,d+6} . Which of the foliowing
is/are true?

I. Themeansof S; and S, areequal.
II. The standard deviations of S, and S, are equal.
III. The inter-quartile ranges of S; and S, are equal.

A I only

B II only

C. I and III only
D

II and II only

END OF PAPER
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