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There are 20 questions in this paper and the total score is 100.

(b) FEREFHIFERASLN - G NRIFTA B R -

Unless otherwise stated, all numbers in this paper are in decimal system.

(c) fE&ER:  BEMEZEIHELL 0 £ 9999  HMYEERFIR « (RIAE B LAV RER S
& BHESGTREPE -

Each answer must be given in the form of an integer between 0 and 9999. Follow the
instructions on the answer sheet to enter the answers. You are not required to hand in your
steps of working.

() FEHERE S -

The use of calculators is not allowed.

(e) AGHIMTEA — ML -

The diagrams in this paper are not necessarily drawn to scale.
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Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,
the answer should be rounded off to the nearest integer in the above range. Read the instructions on
the answer sheet in detail.

1 fEE 40 (HIERE T - B/ E0ERL a° » Hbafl b Z AR 1 Ay%Res 2 (373)
How many of the first 40 positive integers can be expressed in the form a°, where
a and b are integers greater than 1? (3 marks)
2. fERER—EHGT  &ZAEZOEEHRN "H, 2 30YEHE? (373)
In the same month, what is the maximum number of Sundays in which the ‘day’ is
a multiple of 3? (3 marks)
3. F=AP=RENERETHIE 14 ~ 25125 - KERVHEME - (373)
The three sides of a triangle have lengths 14, 25 and 25. Find its area. (3 marks)
4. KRE/MI=AFTE - EREREL 7T HIEREE 4 - (373)
Find the smallest three-digit square number which leaves a remainder of 4 when
divided by 7. (3 marks)
1 1 .
5. BUefEstE B% o 5RUEE n JESTREHAY T 5
Batest . 2 *5at "t ooxto0 SIS n JERETEY T x| SRERL
e g eraas 2161 .
"+ R SRSV E KBRS A 214320 * K nHYfE - (473)

When computing 1 + 1 4ot L , Mandy mistakenly read the *x” sign

1x2 2x3 99x100
in the denominator of the n-th term as the “ + * sign. As a result, her answer differed

from the correct answer by 2161
214320

. Find the value of n. (4 marks)




R - GEFRAR-EH0E TR , A A

T - 5k ABCD FrAaRIIIOfir# - A A 2
In the addition shown, each letter represents a different A A
digit from 0 to 9. Find the value of the four-digit number  + A
represented by ABCD. B C D C

TEE A HE o x AN y RS R BB i Ry TASE - JI0EE > DA
(0,0) I (120,72) FolimBhr R e 2iidm %/ " #&EE ) (EFERI(EmEL ) 2

On the Cartesian plane, a point is called a ‘lattice point’ if both its x-coordinate and
y-coordinate are integers. How many ‘lattice points’ does the segment with
endpoints (0,0) and (120, 72) pass through (including the two endpoints)?
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To complete a course, students must pass a test and they may choose one of the
following two options:

e Inthe simple version of the test, 60% of the students can pass, but students are
allowed only one attempt.

e In the advanced version of the test, only 20% of the students can pass each
time. However, students are allowed up to three attempts.

What is the difference (in percentage points) between the proportions of students
who can complete the course via the two options?

H2EEE nHEARER n*~51n° +50<0 ?

How many integers n satisfy the inequality n* —51n*+50<0?

(453)

(4 marks)

(457)

(4 marks)

(453)

(4 marks)

(551)

(5 marks)
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£ AABC > /BAC =80° k» ZABC =56° -
D2 BC [y —8>P & AD Ffy—%
ACDP fy4h#%[EEL AC FEAHZH E- B A
ABDP (J4MEEBL AB FFMH F - 3% Q A&
EF 1 CB ZEE4#HICE: » H ZCQE=x° - 3K
X H{H =P (543)

In AABC, ZBAC =80° and ZABC =56°. D is
a point on BC, P is a point on AD, the @
circumcircle of ACDP meets AC again at E, and
the circumcircle of ABDP meets AB again at F.

Let Q be the intersection of the extensions of EF
and CB and ZCQE = x°. Find the value of x. (5 marks)

on B IEEE > [#75 In1+In2+---+Inn>16 - B4 e® ~7.389 - 3K n BYE/N

ARE(H - (553)
Let n be a positive integer such that In1+In2+---+Inn>16 . Given that
e ~ 7.389, find the smallest possible value of n. (5 marks)

s > D fl E 2 AABC [yi BC iYW
i > {75 ZBAD = ZDAE = ZEAC - 7 AD
& AACE SMEZEIHTTISE - AE 2 AABD 4h
PB4 - H ZDAE =x° > 3K x V{H ° (543)

In the figure, D and E are two points on side
BC of AABC such that ZBAD = ZDAE
=/EAC . If AD is a tangent to the B
circumcircle of AACE, AE is a tangent to the
circumcircle of AABD and ZDAE = x°, find
the value of x. (5 marks)

Bon R o R XP—nx+2n=0 AR L REEL > ok n IPFTE RIREE

A o (647)
Let n be an integer. If the roots of the equation x> —nx+2n=0 are all integers,
find the sum of all possible values of n. (6 marks)
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TEE IR o FTAHE |2x-3y| <12 R [2x+3y| <12 9B (x,y) 4k

—{ElE i - K &I AR - (673)
On the Cartesian plane, all points (x,y) satisfying [2x—3y|<12 and |[2x+3y| <12

form a region. Find the area of that region. (6 marks)
> D & AABC fVi2 BC [y —%EL > E & AD [Y— C

¥k o AB=20 - BE=12 - AE=16 - AC=24 H

ZCAD =30° » 3k AD (yEJE - D (677)

In the figure, D is a point on side BC of AABC, and E is a
point on AD. If AB=20, BE=12, AE=16, AC=24

and ZCAD =30°, find the length of AD. (6 marks)
A B

B y+4=(x=2)" F x+4=(y-2)* > H x=y > K x*+y* 1A - (657)

If y+4=(x-2)>and x+4=(y-2)* with x =y, find the value of x* +y°. (6 marks)

HZ%/ Va7 AR LIAE—(E 8x8 HYMHHR HiE 6 M+ - fifsE i) 5 et
FALAE—1T ~ E—FEE—REEY 5 (B EE T B (FInEs —175 6 4%
FEEATE SIS ~ -~ BNTE 2R E—RIHFEY 5 (B S ) 2 (753)
How many ways are there to put 6 chess pieces on an 8x8 chessboard, so that at
least 5 pieces lie on 5 consecutive cells of the same row, same column or same

diagonal array? (For instance Row 2 Cell 6, Row 3 Cell 5, ..., Row 6 Cell 2 are 5
consecutive cells of the same diagonal array.) (7 marks)

AR L+ )0+ ) (1400 > 14 n* BHEZIERS n R0 -
#i KB TEEERL » SR KAV KA RE(E - (753)
It is known that the inequality (1+n" ©)@+n* ). (1+n* ) >1+n* holds for

all positive integers n. If k is a positive integer, find the greatest possible value of k. (7 marks)
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20.

iR EEA—T 4 (A AMHEE EAEE 100 FIERREY - B0 EAHARH I
T IE NZMEBEI R A SHEDN 1 EMEEHH—Td 3 [k
PR EAEAEE B - I - EERE T HA —E#BRE - (TERZ—
@ Hp R e (EE 7 2H 18 1 24 fYR AR AN 6 Hilk 15
Y > HERSIRMAAE o ) KEAR—1THVHBMEEHY R A T TREE -

18 24 7 49

There is a row of 4 pairwise distinct positive integers not exceeding 100 written on
the blackboard. Now below each pair of adjacent integers, we write down the
H.C.F. of the two numbers plus 1. In this way we get a new row of 3 positive
integers. The above procedure is repeated until the last row with just one number is
obtained. (An example is illustrated above. The first number 7 in the second row is
obtained by adding 1 to the H.C.F. of 18 and 24, i.e. 6, and same for the rest.) Find
the greatest possible value of the number in the last row.

2z
EHABHEREESR a 1 b £ L (coszt+acost+b)2dt2% YRR o 3 k
TEIEE > oK kK i/ VAT BE(E -
2
It is known that the inequality (coszt+acost+b)2dt2% holds for all real
0

numbers a and b. If k is positive, find the smallest possible value of k.
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(757)

(7 marks)

(753)

(7 marks)



