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Part1 Multiple choice questions. Each question carries 4 marks with a total of 60 marks.

1. LetP={-2,a-2,3}Q={1,a°-a-3,-5} IfPNQ={3}, then
A. a=2 B. a=-2 C. a=3
D. a=-2o0r a=3 E. none of the above

X+2 4x+5 7x+8
< < .

2. Solve the inequalities
6 9

A. X>2 B. x>1 C. x>—i D. x<—1 E. —l<x<l
2 2 2 2 2

3. Suppose that $5000 is deposited in a savings account and the interest rate is compounded annually.
The total amount on deposit at the end of 2 years is $5408. What is the annual interest rate?
A. 3.4% B. 4% C. 4.2% D. 3.6% E. 45%

4. The linear relationship between x and log, y is as shown in following figure. If y=ab", then

a+b=
A
log,y
4
/—2 X
1
A 4 B. 64 C Z D. 12 E. 20
5. If x+1=6+1,thenx:
X 6
A. 6 B. E C. 60rE D. 6or—1 E. —6orE
6 6 6 6
5
6. 2I09102 + |09106 _95x3M
—log,,3—-3log,,2
A 3 B. .3 c. 2 D. .2 E. 0
2 4 3 3
7. If x*+3x—a-3 isdivisibleby x—1,then a=
A -1 B. 1 C. -2
D. 2 E. none of the above

8. The minimum value of the function 6(7 —X)+[9—(7—X)]X is

A. 36 B. 42 C. 38
D. 34 E. none of the above
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If sin x—cosx :§ ,then sinxcosx =

A 2 B -2 c. -2
9 9 9
D. —% E. none of the above

How many real roots does the equation In(x—-1)+Inx=In6 have?
A 0 B. 1 C. 2 D. 3 E. 4
Suppose that a,a,,a,,a, form a geometric sequence. If a, and a,are the roots of the equation
3x* -5x+2=0, then a,a, =
A. E B. —§ C. > D. —— E. ——

3 2 3
The graph of the exponential function y=e" is shifted upward by one unit, and then shifted to the
right by one unit. What is the equation of the new graph?

A y=e""+1 B. y=¢"-1 C. y=—e+1
D. y=e"-1 E. y=e""+1
Suppose ae(0,27). If cosa>0 and tana <O, then
A. ae(O,zj B. ae[z,ﬂ'j C. ae[ﬂ,s—”j
2 2 2
D. ae(3—ﬂ,27rj E. ae(z,ﬂjU(s—”,Zﬂj
2 2 2

2 2
Suppose that F, and F, are the foci of the ellipse %+;—5=1, and that M is any point on the

ellipse, then the perimeter of AMF,F, is

A. 16 B. 18 C. 22
D. 20 E. none of the above
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In the expansion of (x—lj , What is the constant term?
X

A. —-252 B. 252 C. 0 D. -32 E. 32



Part Il Problem-solving questions. Each question carries 8 marks with a total 40 marks.

1.

x3 +x

Find the partial fraction decomposition of (8 marks)

X2 —3x+2

Let C be a circle centered at (2, 3) and x-axis be a tangent to C. Let L be a straight line with slope
—1 and y-intercept b.

(@) Find the equation of the circle C. (2 marks)
(b) Find the range of b such that the straight line L and the circle C intersect at two different points

Aand B. (3 marks)
(c) Giventhat |AB|, length of the line segment AB, equals 2. Find the value of b. (3 marks)

Suppose three persons are randomly chosen from three boys and four girls to compete in a singing
contest. What is the probability for each of the following events?

(@ All the three boys are chosen. (2 marks)
(b) One boy and two girls are chosen. (2 marks)
(c) Two boys and one girl are chosen. (2 marks)
(d) At least one girl is chosen. (2 marks)

Let {an }nﬂ be an arithmetic sequence such that &, +a, +a,=0and a,+a,+a,+a,+a, =5.

(@) Find the general term @, of the arithmetic sequence. (4 marks)

(b) Let b, = (n>1), find the sum of the first n terms of {bn }nzl. (4 marks)

n+3~'n+4

Prove by mathematical induction that 3****—5" iis divisible by 22 for any positive integer n. (8 marks)

10



Suggested Answer

Part | Multiple choice questions.

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

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

1. By long division, we get —— X —x4+3+_8X=6
yong g X2 —3x+2 X+ T3+ 2
8x—6 __ 8x-6 _ _A B LR A(x_ B
Let R Rl T ) i . Then 8x—6=A(x—2)+B(x—1).
Comparing coefficients of both sides yields A=—2, B=10. Hence X x+3-—2_4 10

X2—3X+2 x-1 x-2°

2.(a) The given implies that the radius r=3. .". The equation of circle C is given by (x—2)*+(y—3)°=3?,
that is, X>+y?—4x—6y+4=0.

(b) Algebraic Method

=—-X+b
The equation of line L is y=—x+b. A and B are solutions of the system { y .
X2+ y?—4x—6y+4=0
Eliminating y yields 2x2—2(b—1)x+(b*~6b+4)=0 ------------ Q)
For the required range of b, the discriminant A of (1) is greater than 0, i.e. (b—1)*—2(b*~6b+4)>0
& b’-10b+7<0 < 5-342 <b<5+3/2.

Geometric Method

2+3-b| [5-h

Let d be the distance from the center (2, 3) tothe lineL;: x+y—b=0.Then d =
2:3) -y i+l J2

. . L . . |5-b
L intersects C at two distinct points if and only if d<r, i.e. u <3.

V2
Solving the inequality yields 5— 3v2 <b<5+ 3/2.

(c) Algebraic Method
Let (x,, y,) and (X,, Y,) be respectively the coordinates of points A and B. "." The slope of L is —I,
S JABl= V2 X=Xy
By Viéte Theorem (i.e., the relationship between roots and coefficients), we get
|ABJ?=2(X,—X,)*=2[(X, +X,)* = 4X,X,] =A/2=—2(b*~10b + 7).
If |JAB|=2, then b>~10b+7=-2 = b=1 or 9. Upon verification, both values are acceptable.
Geometric Method

|2+3-b| |5-D|
i+l 2

2
From Pythagoras Theorem, we get d? +(%|AB|)2 =r?ie. [%} +12=3,

As mentioned above, the distance d from (2, 3) to L is given by d =

Solving the equation yields b=1 or 9. Upon verification, both values are acceptable.
12



3. (a) Required probability=3C3/7C3=1/35.
(b) Required probability=3C;-4C,/7C3=18/35.
(c) Required probability=3C,-4C1/7C3=12/35.

(d) Method 1: Required probability=1—‘probability of no girls”’=1-1,/35=34/35 (see the answer of (a)).

Method 2: Required probability=(4C1-3C2+4C2-3C1+4C3)/7C3=34/35.

4. (a) Let a and d be respectively the first term and the common difference of {a,},>1.

The given implies that 3a+3d=0 and 5a+10d=5. Solving these equations yields a=—1 and d=1.

. ap=a+(n-1)d=n-2.

_ 1 11
(b)b”_(n+l)(n+2)_n+1 n+2'
. (A_1.(1_ 1), ....(21 1)1 1 __ n
o B+, e, (2 3)+(3 4)+ +(n+1 n+2 2 n+2 20+2)

5. Let S(n) denote the statement “3*"**—5"2 s divisible by 22”.
Since 3*—5%=-44=22-(-2), S(1) is true.

Assume S(K) is true for some positive integer k, that is 3%**—5*2=22a for some integer a.

Consider S(k+1): 3%+ -53=27.3%*1 _5.5¢2=-27(22a + 5"*?) - 5.5 =22(27a+5**?).
In other words, S(k+1) is also true.
By the Principle of Mathematical Induction, S(n) is true for all positive integers n.
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