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Part | Multiple choice questions. Choose the best answer for each question.

1. Ifset A={x:x*—x—6<0}, then A=

A {x:-2<x<3} B. {x:x>3orx<-2} C. {x:-3<x<2}
D. {x:x>2or x<-3} E. O

2. If x varies directly as ~/m and inversely as n?, what is the percentage increase of x when m is increased
by 44% and n is decreased by 20%?
A. 64 B. 925 C. 84 D. 68.4 E. 87.5

3. If x®+4x* +bx+3 is divisible by x* +ax+1, thena+b=
A 1 B. 4 C. 5 D. 7 E. none of the above

4. Find the value of (6 —+/35)'°°(6 ++/35)%°.

A. 99(6 +/35) B. 99(6 —+/35) C. 6++/35
D. 6—+/35 E. none of the above

5. Let 2* =5. Express log,,2 in terms of a.

L B. a+l c. & D, a+l E. a-1
a+1 a+1 a
6. If x>2, then \/x2—2x+1+|2—x|=
A -1 B. 2x-3 C. 3—-2x D. 1 E. 2x-1

7. The sum of 10 consecutive even numbers is 430. Find the largest number among them.
A. 34 B. 40 C. 46 D. 52 E. 58

8. The lines x+2y+4=0 and 3x—by+8=0 intersect at the y-axis. Find the value of b.

A. -16 B. -8 C. -4 D. 4 E. 16
x>0
9. Let D be the region which represents the solution of the system of inequalities: « 5 i 82 .
3x+2y<24
Which of the following points lie in D (including the boundary)?
. (1,2 1. (4,6) . (7,0)
A. land Il only B. land Ill only C. lland Il only
D. I, Iland Il E. none of the above



10. What is the sum of all the 4-digit numbers having digits 1, 3, 5, 9 without repetition?
A. 119988 B. 17776 C. 19998 D. 239976 E. 319998

11.In the figure, AACB is a right-angled triangle. D is the midpoint of AC, and |CB|=2|AC|. Then
tan ~ABD =
A

12. Find a quadratic equation with two roots that are the square of the roots of the equation x* —3x+1=0.

A xX*-7x-1=0 B. xX*-7x+1=0 C. X*+7x+1=0
D. x*+7x-1=0 E. xX*—x+7=0
2 2
13. If the foci of the ellipse $+§=1 are on the y-axis, then the range of a is
A. (-2, +) B. (2, +x) C. (-2,0)U(1, +x)
D. (o0, —1)U(2, +) E. (-2,-1)U(2, +x)

14. The figure below shows the graph of y=f(x), and the vertex of the graph is (2, 0). Which of the
following is the vertex of the graph of y=f(x—3)+1?
y

\

y=f(x)

X

@] 2
A (-3,0) B. (-50) C. 3,1 D. 5,1 E. none of the above

15. Let P(n) be a statement such that P(n) = P(n+1) for all positive integers n. If P(m) is true for positive
integer m, then P(n) is true for

A. all positive integers n B. alln>m C. alln<m
D. alln<m E. none of the above



Part 11 Problem-solving questions.

1. A positive integer is randomly chosen from the numbers 1, 2, 3,..., 1000. Find the probability of each of
the following events.

(a) The chosen integer has unit digit 3 or 7. (2 marks)
(b) The chosen integer is not a cubic number. (3 marks)
(c) The chosen integer is divisible by 4 or by 5. (3 marks)

2. Two points A(-1, 2) and B (0, 5) are given.
(a) Let the line y =mx-+b be the perpendicular bisector of the line segment AB. Find the values of m

and b. (4 marks)
(b) A circle C passes through the two points A and B, with its center on the line 2x+y=5. Find the
standard equation of the circle. (4 marks)

3. A stone tablet of a rectangular body and a semi-disc head (see the figure below) is made with perimeter
6 meters long. What is the largest possible area (in square meters) of the tablet? (8 marks)

4. Given that every term of the geometric sequence {a.},»; is positive, and that a, +2a, =1 and a; =4a,a,.
(a) Find the general term of {a,},>1. (4 marks)
(b) Let b,=log,a +log,a,+---+log,a,. Find the sum of the first n terms of the sequence {bl} - (4 marks)

n.

5. Given that sina +cos 8 =+/3 and cos o —sin 5 =1.

(a) Find the value of sin(a — f). (4 marks)
(b) Prove that cos(%Jr ﬁ):l. (4 marks)

10



JMOI Mathematics Standard Paper — Suggested Answer

Part | Multiple choice questions.

Question Number Best Answer
1 A
2 E
3 C
4 D
5) A
6 B
7 D
8 C
9 D
10 A
11 C
12 B
13 E
14 D
15 B

(Answers for Part 11 start from next page)
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Part 11 Problem-solving questions.

1. (@) Among 1 to 1000, integers with unit digit 3 include 3, 13, ..., 993, a total of 100 integers. Similarly,
among 7, 17, ..., 997, there are 100 integers with unit digit 7.

Tmmmmmmgm3m7yi%$§0é

(b) Cubic numbers from 1 to 1000 include 13=1, 2°=38, ..., 10°=1000, a total of 10 integers.

. 1 . _,__10 _ 99
Thus P(not a cubic number)=1— P(cubic number)=1 1600 100"

(c) There are %) =250 integers that are divisible by 4, and %) =200 integers that are divisible by 5.

Also, there are %’ =50 integers that are divisible by both 4 and 5.
Thus P(divisible by 4 or 5)=P(divisible by 4)+ P(divisible by 5)— P(divisible by 4 and 5)

_ 250+ 200-50
1000

=2
=z

2. (a) The mid-point of AB has coordinates (<42, 255)= (-1, 7).

Slope of the line passing through A(-1, 2) and B(0, 5) is (5—2)/(0—(-1))=3. So the perpendicular
y=72 _ 1

bisector of AB has slope —i. Hence the equation of the perpendicular bisector of AB is (2 = 3

tmngy=_1@+%)% 1x+10
O

Thus m_—— and b=

(b) The line 2x+y=5 should meet the perpendicular bisector of AB (from (a), its
equation can be written as x+3y =10) at the center of circle C. The location of

the center can be found by solving the system of linear equations {ix+ y=>5

+3y=10"
Solving this system of linear equations yields the coordinates of the center, namely (1, 3).
The radius r of the circle equals the distance from B (0, 5) to the center (1, 3). Thus we have

r=,/0-032+@B-5?2=45.

It follows from the above that the standard equation of circle C is (x—1)?+(y—3)?=5

3. Let the radius be r m long, and let the rectangle be h m high. From the given perimeter, we have
zr+2h+2r=6. Thus h=3_7r_+2r

Area of the tablet—7r2+2rh——r2+2r(3 2 )(m)
:6r—7TT+4r2 554(12 re )(m)

ﬂ+4{(”1164)2 _ (7;?-4 _ r)2:| __18 _75_4‘4(L - r)z (mz)

<18 (m).

". The largest area of the tablet is 184 m-.

12



4.(a) Let the common ratio of {a.},-, be g (q>0). From a; =4a,a,, we have aZ=4a’. It follows that

al_1

q2=?=z, and so qz%. From a +2a,=1, we have a +2qga =1, and so aiz%. Hence the

4

general term of {a,},~, isgivenby a_ =aq"* = % =2".

(b) From the result of (a), the definition of logarithm (a,=2" < log,a,=-n), and the formula for

arithmetic series, we get

bn:Iogza1+logza2+~-+logzan:(—1)+(_2)+...(_n):_w_
1__ 2 _ H1__1 . 1) e
It follows that b= TR Z(n n+1)’and so the sum of the first n terms of {bn}nzl is given by

1.1 .. 1_ o1, (1_1),  (1__1
b, bt th, 2[(1 2)*(2 3)+ +(n n+1)]

:_2(_¢
n+

_-2n
n+1

5.(a) Since sina +¢0s 8 =+/3, we have sin?a +2siN @ €0 B+ €052 f =3 =----mmmmmmmmmmmmaa-

Since cosa —sin B =1, we have cos?a —2c0S asin B+SiN? f=1 --=------mmmmmmmemmmeem

Adding up (1) and (2), we get 2+ 2(sin acos S —cos asin ) =4, i.e. 2sin(a— ) =2, and so

sin(a— p) =1.

(b) Since sina+cos B=+/3, we have sin?a = (v/3 —cos B)° = 3— 23 cos f+C0s? B -----
Since cosa —sin #=1, we have cos?a = (1+sin B) =1+2sin f+SiN2f ----mmmmmmmmmev

Adding up (3) and (4), we get 1=5+2sin 8—2/3¢0s S, i.e. 2+/3cos B—2sin B =4.

The last equation can be written as @cosﬁ—%sinﬁ =1, i.e.

cos(% + ﬂ): 1.
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