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

1. If sets P={1,2,3,5,7, 11} and Q= {x: x2—15x+36 <0}, then the number of elements in PN Q is
A2 B. 3 C. 4 D. 5 E. 1

2. Mary and John need respectively 4 hours and 3 hours to finish a certain task. If they work together, how
many hours do they need to finish 5 such tasks?

A. 32/5 B. 35/4 C. 35/2 D. 20/3 E. 60/7

3. The sum of the first # terms of an arithmetic sequence is 72. Find the 10™ term of the sequence.
A. 19 B. 21 C. 28 D. 31 E. 40

4. If y =mx*+ 6x+3m is positive for any real number x, find the range of m.

A. 0<m<A3 B. m>+3 C. —BB<m<3
D. —\/§<m<0 E. none of the above

5. Suppose a and f3 are the roots of —2x* +3x—7 =0. Which of the following equations has é and %

as its roots?

A, x¥*-3x+7=0 B. 7x*-3x+2=0 C. 7x*+3x+2=0
D. 2x*-3x-7=0 E. none of the above

6. In the right figure, two identical circles touch the upper and
lower edges of the rectangle. The length and width of the
rectangle are 7 cm and 4 cm respectively, and the common
portion of the two circles has area 3 cm?. What is the area (in
cm?) of the shaded region?

7 cm

4 cm
A. 31-8x B. 27-87x
C. 27-4r D. 21-4r
E. none of the above
7. Suppose the equation 97" — 4.3 =k has a real root. Which of the following must be true?
A. k>0 B. —4<k<1 C. —=3<k<0 D. 0<k<3 E. none of the above
8. Let f(x)=—16x3—mx—m. If f(x) is divisible by 2x+ 1, find the value of m.
A -1 B. 1 C. 2 D. 4 E. 6
9. The tens digit (second last digit from the right; e.g. the tens digit of 43128 is 2) of 103!%is
A. 2 B. 3 C. 4 D. 7 E. none of the above



10. If log, x = y—3 and 2(log, x)* =4—y, then x=

A. %or2 B. %or4 C. %or2 D. or% E. 2or4

ENE

11. The right figure shows the graph of . v
A y=3+2 cos%
B. y=3+2cos2x

C. y=3+2cosx

D. y:1+2005§

E. y=1+2cos2x

12. P(—1,-3) and Q (5, —1) are two given points. The equation of the perpendicular bisector of PQ is

A. x+3y—-4=0 B. x-3y+4=0 C. x+3y+4=0

D. 3x-y—-4=0 E. 3x+y—-4=0
13. For the data set x;, x», -+, x,,, the mean and the variance are respectively 1 and 0.01. The mean and the

variance for the data set 10x;, 10x,, ---, 10x, are respectively

A. 1and0.01 B. 10and 0.1 C. land 1 D. 10and 1 E. 100 and 1
14 A140 —+132 _

© 354433

A. 68—241155 B. 68—+1155 C. (34—\/1155)/2

D. 34—-41155 E. 68+241155
15.If %—i—% =3 (a, b>0), then the minimum value of ab is

20 20 80 80 ~20
A. 9 B. 3 C. 9 D. 3 E. 3



Part II Problem-solving questions.

1. There are 4 Chinese books, 2 English books, and 3 Mathematics books on a bookshelf.
(a) Three books are randomly chosen from the bookshelf. Find the probability that one Chinese book,

one English book, and one Mathematics book are chosen. (3 marks)
(b) These nine books are randomly re-arranged. Find the probability that books of the same kind are
put together. (5 marks)

[Note: Write the answers of (a) and (b) as fractions in the lowest terms. ]

y
2. In the right figure, the two lines L,: y =2x and L, : y = mx are Li:y=2x
tangent to a circle centered at M (4, 4) at P and Q respectively.
P
(a) Find the equation of the circle. (4 marks) .
M (4, 4)
(b) Find the value of m. (4 marks) Lot y=msx
0
0 X

3. Suppose x, y > 0 and y* —2myx + x* = a*, where a and m are constants with 0 < m < 1.

(a) Show that (1-m?)y* =a*—(x—my)*. (3 marks)
(b) Show that y attains its maximum value when y = % (3 marks)
(c) Hence determine the value of x (in terms of @ and m) that maximizes y. (2 marks)

4. For the arithmetic sequence {a.},>1, a2=3 and ax=39.

(a) Find the general term of {a,},>;. (3 marks)

(b) Let S, be the sum of the first # terms of sequence { } 1£S,=10 _ find the value of 7. (5 marks)
n=1

21°

an an+1

5.1n AABC, sin(C— A) =1 and cos B = ¥

(a) Find sin*C. (4 marks)
(b) If |AC|=5, find the area of AABC. (4 marks)

10



JMOI Mathematics Standard — Suggested Answer

Part I Multiple choice questions.

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

(Answers for Part II start from next page)

11



Part II Problem-solving questions.

1. (a) Here three books are chosen from nine, and so the size of the sample space is ¢Cs. The size of the
4-2-3_24_2

oC; 84 T
(b) Here we want to permute 9 books, and so the size of the sample space is 9!. The event can be

regarded as a permutation of three groups, and there are 4! ways, 2! ways, and 3! ways to permute
the Chinese books, English books, and Mathematics books respectively. It follows that the required

event is 4-2-3, and hence the required probability is

probability is % = ﬁ .
2. (a) Let r be the radius of the circle. y
Method 1 Lity=2x
Equation of the circleis (x—4)* +(y—4)* =r* - (1)
Putting y=2x into (1), we have (x —4)* + (2x —4)’ = r?, P
Le. M4, 4)
5x*=24x+(32-r*)=0 ) Lot y=mx
At the tangent point P, the discriminant of (2) is zero, i.e. ¢
(<247 -4()(32-r) =0 & 1 =1, )
0

Putting the last equation into (1), upon simplification, we
get the equation of the circle:

5x*+5y* —40x - 40y +144 =0 e 3)
Method 2
Equation of L can be written as 2x—y=0. .". r=|MP|= [2&)-4]_ i, and so the equation of the
Ja+1 45

circle is
(x—4)2 +(y - 4) =% & 5% +5)2 —40x—40y +144=0.

(b) Method 1
Putting y=mx into (3), we have 5x* + 5(mx)* —40x —40(mx)+144 =0, i.e.

51+m*)x* =401+ m)x +144 =0 -----mmmmm- 4)
At the tangent point Q, the discriminant of (2) is zero, i.e. [-40(1+m)] —4(5)(1+m*)(144)=0 &
2m*-5m+2=0 & (m-2)(2m—-1)=0. Corresponding to L>, m = % .
Method 2
The line y=x passes through O and M. Symmetry of OP and OQ about y=x yields m = — 1 -1

Slopeof L, T2

12



3.(a) RHS = a* — (x* = 2mxy + m*y*) = (a* — x* + 2mxy) —m*y* = y* —m*y* = LHS.

(b) From the equality of (a) we have

2 (x—my)’
l—amz_ l—m); 1)

V=

Since 0<m <1, we have 0<m?<1, and so

_ 2
la2 ~>0 and ("l—mﬁ)zo is true for all x, y € R.
—m —-m
2

It follows from (1) that for all x, y € R, * < ] 4 ie. 1 a’ > 1s the maximum value of )2, and )?
—m -m

attains this maximum value when x—my=0 (& y = %).

. y>0,.". yalso attains this maximum value when y = %

(c) Let ymax represent the maximum value of y, and let y attain this maximum value when x=x.

mlal

a’ la| _ _
= and xo= = .
1-m*  J1-m? o= max J1—m?

From (b), v, . =

4. (a) Common difference d=(ax—a»)/(20-2)=2.
. alzaz—dzl.
. an=ai+(n—-1)d=2n-1.

. B 11 |-
5= z(2k D2k +1) Z ( k—1 2k+1) (sz 1 22k+1J E(_zn+1)‘2nn+1’

L8, =30 = =10 5 21n=201+10 = n=10.

5.(a) From sin(C—A4) =1 and cosB = %, we have A=C-90° and sin B = % .

" A+B+C=180°and A=C-90°,.". 2C=270°-B = co0s2C =cos(270°- B)=—sin B :—%.
LsinC=1=egs2C L1, 0) 2.

(b) From C>90° and (a), we get cosC = —J1=sin’C = —g, c
and so sinAzsin(C—90°):—cosC:§. /\
Law of Sines yields BCzS%E—éACz?G-S:S«/g. 4 B

: 1 40.BC-sinCc=l.5.5/3.82 _25V2
.areaofAABC—zAC BC 51nC—255J§ﬁ— e
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