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

1. If X={6"-5n-1|neZ}and Y={25n-25|n € Z'}, then
A. XcY B. YcX C. X=Y D. XNY=Y E. none of the above

2. If 2x*+x*—29x+40 is divided by 2x -5, then the remainder is
A. -5 B. 5 C. =20 D. 20 E. 30

3. If the difference of the roots of the equation 3x*—4x+k=0is 5, then k=

A. % B. 3 C. —% D. —% E. none of the above
ah?c® _
" (2ab%c)’
1 a at a’ a%®
A 8b*c B. 8bc C 8héc D. 8bc E. 8c

5. Find the largest possible value of M=3x+2y—6 if (x, y) is any point lying within the shaded region
(including the boundary) as shown in the figure below.
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A 4 B. 14 C. 23 D. 32 E. none of the above

6. If a, b>1, what is the maximum value of Ioga[g}t Iogb(g) ?

b
A. -2 B. 0 C. 2 D. 3 E. 4
7. IfL=1+—y,thenx:
y—X
) y+y? 2y +1 1-2y y+y?
A y+y B. 1-2y C. Y- D. ToeY: E. 132y



10.

11.

12.

13.

14.

15.

. Consider the numbers: 14,5, 7,7, 8, 8, 9, 10, 11, m, n. If the mean and median are both 9, which of the
following is true?
. m>9 . n<11 . m+n=20
A. land Il only B. land Il only C. Il and Il only
D. I, lland Il E. none of the above

. There are 12 females and 3 males in a group of students. One student is chosen at random from the

group. Another one is chosen at random from the remaining students. Calculate the probability that two
students of different genders are chosen.

2 5 2 6 12
A 15 B. 12 c 35 . 35 E. 35
The sum to infinity of a geometric series is 3, and the sum of the squares of each of its terms is 45. Its
first term is
A 1 B. 3 C.5 D. -% E. -6
Which of the following is the right focus of the ellipse 9x?+25y?=225?
A. (-3,0) B. (3,0) C. (0,-4) D. (0,4) E. (4,0)

3-digit numbers are constructed by taking three different digits from 1, 2, 3, ..., 9. How many of these
constructed numbers are odd?
A. 504 B. 280 C. 224 D. 729 E. 720
y

The right figure shows the graph of y=a (x+b)*+2, where a and b are
constants. Which of the following is true? y
A. a>0andb>0 B. a>0andb<0 /
C. a<0andb>0 D. a<0andb<0
E. none of the above /
The solution of the inequality |[x—2|<2x is

2 _ 2 _ 2
A. x>3 B. x< 20rx>3 C. 2<x<3
D. O<x<% E. x<-2
The midpoints of the sides of a triangle are A(3, 4), B(2, 0) and C(4, 2). Which of the following points is

a vertex of the triangle?
A (1,2 B. (1,3) C. 31 D. (3,2) E. (35,3)



Part 11 Problem-solving questions.

1. Suppose that sina =, ar e (5.7).
(@) Find sin(a+%). (4 marks)

(b) Find sin 2« + cos 2. (4 marks)

2. Suppose f(x) is a sum of two parts, the first part varies directly with x, and the other part varies directly
with x2. Assume that f(2)=8 and f(6)=0.

(@) Find f(x). (4 marks)
(b) Solve the equation Iog VX)) = (4 marks)

r\Jloo

3. In the below figure, the graph of y=x*—px+q passes through A (7, —1) and intersects the y-axis at B (0,
6). C is another point on the graph such that BC is parallel to the x-axis.

y
B(0, 6) C
X
o]
A(7,-1)
(@) Find the values of p and g. (3 marks)
(b) Find the coordinates of C. (3 marks)
(c) Find the area of AABC. (2 marks)

4. In a geometric sequence {a,},-1, the common ratio g>1, a;a,=16 and a,+a;=10.

(a) Find the general term of {a.}>1. (4 marks)
(b) Find the product T, of the first n terms of {a.},>1, I.€., T,.=a;a,** Q.. (4 marks)

5. (a) If the equality Z holds for all positive integers n, where a and b are constants, find

4|<2 1= bnl
the values of a and b. (4 marks)
__an
(b) Prove by mathematical induction that for all positive integers n, the equality z4k2 1= bn+1
holds, where a and b are the constants found in (a). (4 marks)

10



Part | Multiple choice questions.

Question Number Best Answer
1 A
2 B
3 D
4 C
5 C
6 B
7 E
8 D
9 E

10 C
11 E
12 B
13 D
14 A
15 A

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

1.(a) Since a € (% ﬂ), cos a<0. Hence cosa = —/1—sinZa = — —(%)2 =— 5% =-3.
From the formula sin(A+ B) =sin Acos B +cos Asin B, we have

nf=Lsina+ Loos =2 442 (32

i Z)—gi z V2
sm(a+4)_smacos4+c05a3| F = 2sina+Zoosa ="
(b) From the formula sin 2 = 2sin & cos &, we have sin2a: = 2.4 ( %)=—ﬁ.

From the formula cos 2 =1—2sin? o, we have cos2a =1-2- (%)2 —215.

Eventually, we have

N|oo
ol

i __24_ 1 __
SIN 2¢ + COS 2¢x = 55 =

(&)

2.(a) The given means that f(x)=ax+bx? for some constants a and b.
From f(2)=2a+4b=8 and f(6)=6a+36b=0, we get a=6 and b=—1. Therefore, f(x)=6x—x2

(b) From log, \/f(X) =—3, we get /f(X) ( ) =./8.

It follows that f(x):8, i.e., 6x—x*=8. Solving the quadratic equation x°—6x+8=0 yields x=4 or 2.

3.(a) Since the point A(7, —1) and the point B (0, 6) lie on the graph of
y=X’—px+q, we get 7—7p+g=—1and q=6, and so p=8 and q=6.

B(0, 6) C(a, b)
(b) Let the coordinates of C be (a, b). Since BC is parallel to x-axis, we
have b=6. Also, since C lies on the graph of y=x*—8x+6, a°~8a+6=6,
i.e., a—8a=0, and so a=8 (a=0 is discarded according to the given). )
Therefore, the coordinates of C are (8, 6). ° A(7,-1)

(c) The distance from A(7, —1) to BC=6—(-1)=7, which is the height
of AABC with BC as the base. This, together with |BC|=8, gives

area of AABC=%><8><7 =28.

4. (a) Since 4+6=3+7, we have a,a;=a;a,=16. This, together with a,+a;=10, implies that a, and as are
the two roots of x*—10x+16=0, i.e., a,=2 and a;=8 (because q> 1), therefore, g*=as/a,=4, i.e., q=
2.

Hence, a,=a,/q*=2/8=1/4. The general term is thus given by
an:alqn—l 1 .on-1 _ on-3.
(b) From the result of (a) and the formula for arithmetic series, we get

n(=2+n-3) n(n-5)

T.=aa,--a =22.2"..... "8 — 2 D+(0=3) 077 97

12



5.(a) When n=1 L=%1 ie., b+1=3a.

o
|

'_\

o

Whenn=2 141 __28 o 2pi11=5;,

'3716-1 2b+1’
) . b+1=3a )
Solving the system of equations i , we obtain a=1and b=2.
2b+1="5a
(b) In what follows, we want to prove by mathematical induction that Z 4k2 —= 2n 1 holds for any
positive integer n.
_ _1 ~_1 _1
) Whenn=1, LHS= yo 3, and RHS = 551-3"
LHS=RHS. The statement is true.
!
+ J4
I) Assume that when n=/ (¢ € Z"), the statement is true, i.e., kzll 1= 241
When n=/+1, it follows from the induction assumption that
/+1 4
1 1 1
= +
é 4k? -1 kZ:;' 4k? -1 4(r+1)*-1
-t 1
20+1 402+80+3
__t 1
20+1  (20+D(20+3)
_ l(20+3)+1
(20+1)(20+3)
_ (+)2r+y
(20+1)(20+3)
_ 141
20+3
__ r+1
20+ +1°
In other words, the statement is also true when n=/+1.
According to 1), 1), and the Principle of Mathematical Induction, 1 _—_ N jstrue for any

—~4k*-1 2n+1
positive integer n.
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