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1.% P={0,1,2} > Q={0,2,3} » R={1,2,3,4} > 8] PN(QUR)=
A. {0, 1,2} B. {0,1,2 3,4} c. {2}
D. ¥ E. b gzt

2. — B3 2017 # ¥k v 5 200 @ o
v s (ERRRITSHES)

A. 2,100,000 B. 2,080,000

FUBD AT HEF SEE 2% 2 2020 & & ch

C. 2,140,000 D. 2,060,000 E. 2,120,000

3. 9x2—3x—4y?+2y=

A. (3x=2y)(3x+2y+1)
D. (2x+3y)(2x—3y—-1)

2 UYx 47 X en
A. AT <Ja1<372

B. (3x—=2y)(3x+2y—-1)

E. b ¥t

T T HVR—- B Fr?

B. 372<41<%17

C. 372<417 <41

C. (3x+2y)(3x—2y+1)

D. 17 <¥72<J41 E. 1t gzt
5.% |-3x=5|<4 - B
21 1 _ _1
A 3<xs3 B. 33xs3 C. -3<x< 3
_ 1 <_3 X 21
D. 3SXS3 E. x<-3 & x> 3
6. % yls,—rfujm—g{fav
_13 _13 _
I. log,y= 5 Il. log, x= 5 M. Iogxy_13 IV. log, x=
A £l B. =% Il C. 2% IV
D. =% Il 2 1l E.8E3 12 IV
7.% Jx+7-x=2>p] x=
9 3 9 4 3
A. 16 B. 16 C. 1 D. 9 E. 1
8./4.0,1,3,56,7 i+ BHEFEF= B2 P EIF - B B othaBiy 5B 201

% 013 mE - A >#co @ 2b-
A. 26 B. 36

Bz ko]
C. 42
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A. 495 B. 220 C. 66 D. 792 E. w
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103 @,0) & (0,-b) 5 - {45 25 8k T 7Ivigh &AL 2

1. (0, 0) I1. (a, b) 1. (a, -b)
A 5o B. % M C.ut 121l
D. 5% Il 2 1ll E. 54 |2 1

11 e & y=(x+1)2 OBAe + T8 4 BEZ> Lo T HH 5 BE > “TE oy 12

P e
A. y=(x-3)?-5 B. y=(x+5)*-5 C. y=(x-5)?+3
D. y=(x+3)>-5 E. y=(x+4)>-5
y
12. 4o+ Bl #7770 — T 748 Lix—4y+12=0 2 .
1
Lot 2x—my+4=0 A %2 y #h23t A cB AL—"
B KRB AB hE B o
A 4 B. 7/2 /Lz
B
C. 5/2 D. 1 d <
E. ¥ 2t ©

UIE L ?

E. 10

13. &% 285 {ater ¥ > @=22 2 a=13° ) #&5|¢ F %
6 B. 7 C. 8 D. 9

14 dot W57 0 PQ fr HK 4wt [ gk A e
C -2 4 /ABC=84° 2 /BCH=18°> #/PAB -

A. 45° B. 72°
C. 78° D. 85°
E. J‘lj rb ;,;E_

15. % sin@—cosez—% » P 1< @<27> B C0S20 2 EE 59
D

7 1 s 1
A 25 B. 25 C 25 - 25
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1.(a) 4 91— 37 ¥ gat ok =40%-+ (1—40%)x 40%=0.64 -

. _ 64 63 _ 112
:” = = % T o
(b) 46 813 SE7 ¥ BAORES = 750 X 99 = 575

1 40x2=80 2 o B HE 2R 45 LsEoB4p{s 0 vEE T Xx-80 o
X=80 | gtz B oo EBEAL Y

45  x—80 _ 23 o
2+ 53+ 75 ~20ts T

(b)d 28 kit | pF 40 22 (75> ¢ ARt P v hint X [ BFREREDE B Do

40
b’“rU”ﬁ
23, X _ X _y o3
2 X=X =x=230
T A~B & 7® 4pie 230 2 2
_0,21+1_3 . _3,2241_8 , ._8 23+1_15
3@ =0ty i =y T ey e AT gty g 6
1

(b) 4 (a) & siel a, ="

R 3 A ¢ n2—-1»

%k S(n) & &¥ a = e

d e arifit a=0 7 i S(1) + 2 -

SINCEEES 2 N S LR

Koe B BERfey - & i it 17

ko1, 2kl _ (D0 2kl kg (k+DP-
1= ek 2 T k2(k +1)2 Tk+D? . (k0P

HoE s S(kel) & ¥z
*g#iig{%fﬁfﬁs}?\}z RI2 o ¥ S(n) ¥+ Lry FE# N ;vrg,:’\, I

o

4.() M5 x=3 &> fzeh- B> &A 3 a*-5a+6=0 T (a-2)(a-3)=0- ¥ a=2 & a=3-
(b) & a=2 PF> R ARFT i i 20D 5.2 24 6=(2x2-2)(22-3)=0 - f2{¥ 2 2=2 g 2¢?2=
3¢ x=3 & x=log,3+2-

3 a=3 PFo R ART i 5 35324 6=(F2-2)(32-3)=0 - fFF 3I?2=2 g F2=
30 % x=3 & x=log;2+2 -
#rrl H A ed? S log,3+2% l0g;2+2 °
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5.(d) # C 3 f2B & (x—2)2+(y-3)?2=

5 @ P=(2,3)r=5-
(b) = % tan30°=1/1/3 % tan60°=+/3

Og X:2£ y:3’

01 7 fRiht §—31/f2+9 2\3=2/3+9-2/3=9=3.3 = ¢, > fzehZ if o
SO P e EARS R4y S AR 0

1}L‘ K g X=2 % y:3’

0, 7 frent i = 3.2-2/3+3=23-23+3=3 = ¢, ¢ friz i
b, 5 g Po
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(€) " A~B & x AafEiat 3t 35 00 AB B3 C thd L3mi
(hot Bl 9757 ) o

* O=LAPB -

d O o £ i Ar s @A £y fo £ hMEA & A W 30° e
60° - j¥ @ ¥ 6=60°-30°=30°-

2El 4

-

. APAB i ft = 3 PA-PBsing=3.5-5in30°=22.5=6.25 -
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Part | Multiple choice questions. Choose the best answer for each question.

1. 1fP={0, 1, 2}, Q={0, 2, 3}, R={1, 2, 3, 4}, then PN (QUR) =

A. {0,1,2} B. {0,1,2,3,4} C. {2}
D. ¥ E. none of the above

2. Suppose the population of a city was 2,000,000 at the end of year 2017. If the population growth rate is
2% per year, at the end of year 2020 the population size will be approximately (select the closest answer):

A. 2,100,000 B. 2,080,000 C. 2,140,000 D. 2,060,000 E. 2,120,000

3. 9x2—3x—4y?+2y=

A. (3x=2y)(3x+2y+1) B. (3x—=2y)(3x+2y—-1) C. (3x+2y)(3x—2y+1)
D. (2x+3y)(2x-3y-1) E. none of the above

4.1f ¥Yx denotes the n™ root of x, which of the following is correct?

A. AT < Ja1<372 B. 3¥72<J41<%17 C. 372<417 <41
D. 417 <372 <41 E. none of the above

5. 1f |-3x—5|<4, then
_1
A. 3SXS3 B.

IA
x
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D. —3SXS% E.
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|
w
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=
x
\

|

wl=

6. If x5=y13, which of the following is/are true?

_13 _13 S _S
I. log,y= 5 Il. log, x= 5 M. Iogxy_13 V. Iogyx_13
A. lonly B. Il only C. IVonly
D. Il and Il only E. land IV only
7.0f \/x+7—\/_:2,thenx:
9 3 9 4 3
A. 16 B. 16 C. 1 D. 9 E 1

8. Three distinct numbers are selected from the six numbers 0, 1, 3, 5, 6, 7 to form a 3-digit even number.
How many ways are there? [Note: the number 013 is only 2-digit, not 3-digit.]

A. 26 B. 36 C. 42 D. 45 E. none of the above
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9.

10.

11.

12.

13.

14.

15.

12

The constant term in the expansion of (xz +£j is
X
A. 495 B. 220 C. 66 D. 792 E. none of the above
Suppose (a, 0) and (0, —b) are the endpoints of a diameter of a circle. Which of the following points lie
on the circle?
1. (0, 0) Il. (a, b) . (a, —b)

A. lonly B. Il only C. land Il only
D. Il and Il only E. land Ill only

If the graph of the parabola y=(x+1)? is shifted to the right by 4 units, and then shifted downward by 5
units, what is the equation of the resulting parabola?
A. y=(x-3)?-5 B. y=(x+5)*-5 C. y=(x-5)*+3
D. y=(x+3)>-5 E. y=(x+4)>-5
y

In the right figure, two parallel lines Li: x—4y+12=0 .
and L,: 2x—my+4=0 intersect the y-axis at points A and AlL—"
B respectively. Find the length of line segment AB.
A 4 B. 7/2 L,

B /
C. 52 D. 1 /,g )
E. none of the above

In the arithmetic sequence {a.}.>1, &=22 and as=13. How many positive terms does this sequence have?
A 6 B. 7 C. 8 D. 9 E. 10

In the right figure, PQ and HK touch the circle at A and
C respectively. Given that Z~ABC=84°and Z/BCH=18°,
find ZPAB.

A. 45° B. 72°
C. 78° D. 85°
E. none of the above

If sin@—cosé = —% , and < <2z, what is the value of cos26?
. e + 1 _12 12
A. 25 B. 25 C. = 25 D. 25 E. 25

9/13



Part 11 Problem-solving questions.

1. Mr. Tam found some computer disks of two brands in his drawer, in which 40% are of brand A. Among
the disks, all brand A disks are usable, but only 40% of brand B disks are usable.

(a) Find the probability that a randomly picked disk is usable. (4 marks)
(b) Suppose there are totally 100 disks. If 2 disks are randomly picked, what is the probability that both
of them are usable? (Express your answer as a fraction in lowest terms.) (4 marks)

2. A train from City A to City B was originally travelling at a speed of 40 km per hour. After two hours
the train broke down, and it stopped for 45 minutes to repair its engine. And then it finished the
remaining journey at a speed of 50 km per hour.

(@) Let the distance between A and B be x km. In the above scenario, find an expression in terms of x,
which gives the total time (in hours) required for the train to travel from A to B. (5 marks)
(b) If the train was able to arrive on time, how far is it from A to B? (3 marks)

2n+1
G n?(n+1)*

(@) Find the values of a,, a; and a.. (3 marks)
(b) Guess a formula for the general term of {a.},>1, and prove it by mathematical induction. (5 marks)

3. Given that the sequence {a.},>; satisfies a,,, = and a,=0.

4. Given that one of the roots of the equation a**—-5a*2+6=0 is 3, where a is a constant.

(a) Find the value of a. (4 marks)
(b) Find all the other root(s) of the equation. (4 marks)

5. Let x*+y?—4x—6y-12=0 , 3y=(3tan309x+9-2J/3 and y=(tan60°)x—(2J/3-3) be
respectively the equations of a circle C, and two lines #1 and . Suppose A and B are respectively the
intersecting points of £; and £, with C, where the x-coordinates of A and B are greater than 3.

(a) Find the radius r and the coordinates of the center P of C. (2 marks)
(b) Show that ¢, and ¢, pass through P. (3 marks)
(c) Find the area of APAB. (3 marks)
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Suggested Answer

Part | Multiple choice questions.

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

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

1. (@) Probability of picking 1 usable disk—40%+(1—40%) x 40%=0.64.

x 063 _ 112

(b) Probability of picking 2 usable disks= -84 100 99 = 275

2.(a) The train had travelled 40 x2=80 km in the first two hours. It had travelled x—80 km after stopping

5830 hours later. The whole journey took
2+ 45 L x=80 _ 23, X pgyp,

80 © 50 20 50
(b) The train was initially travelling at a speed of 40 km/hour. If no delay occurs, the train will arrive

at B on time after 4—)6 hours. Therefore, we have
23 X _
2—0+% 0 = x=230.

That is, City A is 230 km from City B.

_042:1¥1_3 5 3,2.241_8 _8,23+1_15
3@ a=04 1 =g &=yt g Tg A gt E e =g
(b) From (a), we guess that a =" ;1.
Let S(n) denote the statement “a,_ = n?};l”_

According to the given condition that a,=0, S(1) is true.

k>-1
k? ~

Assume S(k) is true for some positive integer £, that is, for thisk, a, =

It follows from this assumption and the other given condition that
k2-1, 2k+1 _ (K-DK+D*+2k+1 K240k (K+1)°—
qu="17 T2 2 2 2 = 2 2
k k“(k+2) k*(k +12) (k+2) (k+2)
In other words, S(k+1) is also true.
By the Principle of Mathematical Induction, S(n) is true for all positive integers n.

4. (a) Since x=3 is a root of the equation, we get a®*-5a+6=0, i.e. (@a-2)(a—3)=0, and so a=2 or a=
3.

(b) When a=2, the original equation reduces to 22*-2—-5.2*-2+6=(2*-2—-2)(2*-2—3)=0. Then we have
2x-2=2 or 2*-2=3. That is, x=3 or x=log,3+2.

When a=3, the original equation reduces to 32¢-2—-5-3*24+6=(3*-2-2)(3*2—3)=0. Then we have
3*2=20r 32?=3. That is, x=3 or x=log,;2+2.
so the remaining root is log,3+2 and log;2+2 -
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5. (a) By rewriting the equation of C as (x—2)*+(y —3)* =5%, we obtain P=(2, 3), r=5.

(b) Itis known that tan30°=1//3 and tan60°=+/3. When x=2 and y=3,
RHS of 1= 3-1/3/3-2+9-2J3=2/3+9-2,/3=9=3-3 = LHS of £..
.". the coordinates of P satisfy the equation of 1, in other words, ¢, passes through P.
Furthermore, when x=2 and y=3,
RHS of £,= +3-2-23+3=2,/3-2/3+3=3 = LHS of ¢..
.". ¥z also passes through P.

(c) °." the x-coordinates of A and B are greater than 3, .. both Aand B
lie on the right half of C (as shown in the right figure).

Let 6= ZAPB.

From the equations of £, and ¢, we see that the angles of inclination
of £, and ¥, are 30° and 60° respectively. Hence 8= 60°-30°=30°.

*. area of APAB= %PA- PBsinH:%-Sz-sinBO":%-%:6.25.
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