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Time allowed: 2 hours

SEEHA

Instructions to Contestants:

(a)

(b)
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(d)

(e

®

AEIHEE 20 @ > 4457 Fy 100 55 ©

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

BREFRIHERASN - AENRRT AR BT -

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

BREFRHERASN - FrAE AU F R AR ERE - WAL ERME - ez OUE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

EFTEEEEAS RGN ZEN b - HHEIGTREDER -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

AFEMETER -

The use of calculators is not allowed.

ATGH IR A —E AREEBTAE AL -

The diagrams in this paper are not necessarily drawn to scale.



FE AEIRAIEYIEARFE - BRERIFEIAN - FrASEADETFNERESRE W EEK
i o NEEZITIME -
Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,

all answers should be given in exact numerals in their simplest form. No approximation is accepted.

BI1EF4E FH3I -

Questions 1 to 4 each carries 3 marks.

1 Bt 60 HEAF—1T - FEEEMMIEAEENE | FEhHE - @il 5 iEEryEs
FBEDH - ANMREMEIMET NG - ERE THSREBE/NR 5 Kk - HE - E(EEEFR
&%/ MERERA GIFLE ?

The 60 students of a class are aligned in a row. In each round, they count from 1 onwards from
left to right. The students counting multiples of 5 have to leave. This process is then repeated
in the next round and so on, until the number of remaining students is less than 5. How many

rounds will this process last before it comes to a stop?

2. 7f AABC 1> BC=10 - D & BC [{j—%; » [fi{5 4
AD=6 Fr ZADB=60° - 3k AABC M o

In AABC, BC=10. D is a point on BC such that AD =6
and ZADB =60°. Find the area of AABC.

3. FH3a>b+14 K 4b>a+23 > Hivafl b BIFEHE > 3K a Y/ NAJREH ©

If 3a>b+14 and 4b > a+23, where a and b be positive integers, find the smallest possible

value of a.

4. BERRFE01,1,2,3,5,8, ... BV 2015 TEBRDL 7 IR EREUE /D 2

In the Fibonacci sequence 1, 1, 2, 3, 5, 8, ... , what is the remainder when the 2015th term is
divided by 7?




BSEFESE FHI -

Questions 5 to 8 each carries 4 marks.

5. A 2015 (EEEH - FEFEFN 184 -1 » BEEE NG 2/ EA [E AT REHE ?

There are 2015 integers, each being either 1 or —1. How many different possible values are
there for the sum of these numbers?

6. HEEIETEFT  BAZVREAEGIIEE T RREZER - e EZEPAERE
HIgARR 37

How many diagonals in a regular decagon have the property that it divides the decagon into
two polygons, each having more than 3 sides?

i 23* +23% +1
35232 £ 4x23-20
23* +23% +1
3x232 +4%23-20"

HIH -

Evaluate

8. N n BRI —WRELRIIEE - n[SE—(E =AM —{E 2015 B - 3K n FrAHRE
2R

When a convex n-sided polygon is cut along a straight line, one gets a triangle and a 2015-
sided polygon. Find the sum of all possible values of n.

BIEF 128 BES 7 -

Questions 9 to 12 each carries 5 marks.

9. ABCEHA=AK > CEEA -DEABWTE:» EH] A
= DC JE4 /Y — % > 15 AE=DE - &
ZAED =24° [fij ZBAC =x° » 3K xYfH °

AABC is right-angled at C. D is the mid-point of AB, and
E is a point on DC produced such that AE=DE . If
ZAED =24° and ZBAC = x°, find the value of x. B C




10. /NETE ST ERE AL EEEE m F1 n FUFRFERT » 22 n BRI B0 T > 45 5R15 Y
FRELLIEMEZZE K 999 © XK m -

When trying to calculate the product of two two-digit positive integers m and n, Lily
mistakenly swaps the two digits of n. She ends up getting an answer which is 999 larger than

the correct answer. Find m.

11 1£5 1200 (EEEEHET - B2/ s/ AREHEERES (FIa0: 55333 ~747) 7

How many of the first 1200 positive integers have at least two digits being the same (e.g. 55,
333, 747)?

12. £ AABC > AB=137 ~ AC=241 & BC=200 - D &
BC Fiy—%5 > {#15 AABD F1 AACD HANYIEIEE AD #HY))
FATE]—8E E o 3K CD HERE -

In AABC, AB=137, AC =241 and BC =200. D is a point

on BC such that the inscribed circles of AABD and AACD
touch AD at the same point E. Find the length of CD. D ¢

BBEFI6/E > FEH6T -

Questions 13 to 16 each carries 6 marks.

13. W& FT7R > ABCD ZHEREMER > Hf AD /I BC -
AD=20 ~ BC=52 }; AB=CD=34 - —{&F{THY
B E SRR sy R Bl 57 (15 E2FEE8L T~ -F A D
HRRVIAIRREL Ry 2:1 » KEBFRE&RHL LR AD Z VR
B

AD//BC, AD=20, BC=52 and AB=CD=34. A
straight line parallel to the bases divides the trapezium B c

In the figure, ABCD is an isosceles trapezium with /

into two parts. If the ratio of areas of the upper part to
the lower part is 2:1, find the distance between this line

and the upper base AD.



14.

15.

16.

1 T’
+...:_ 1)
6

. I 1 , I 1 1 A
EE 1+—2+3—2+F K 1+?+7+F+“' HfE » Ho oo REREST 1, 5, 7,

11, ... ZIEEPPTT - MBS IR SRR REM 2 54 3 BEPRAVIEREE, -

. 1 1 1 7’ . 1 1 1

Given I+—+—+—+---=— . Find the value of I+—+—+—+--, where the
2° 3 4 6 5 77 11

denominators are squares of the terms of the sequence 1, 5, 7, 11, ..., which consist of all

positive integers not divisible by 2 or 3.

FE—{E 4x4 FFIERAVIEET - BtGRFEEGENAE —EE% - £ EEE - 25EF
BHUTRRR PAEE (B — T NI TSI A S EECE - H1E
AZATEGEZ S H P — A& Bl — % - DL EBEAEEE - B2 AR RIS &
1t o BEEkE 2w LU T /D8 [a] & 2

A game is played on a 4x4 grid as follows. At the beginning, one coin is placed inside each
cell. In each round, the participant has to select a row or a column containing more than one
coin, then take away all coins in that row or column, and finally put back one coin in a cell of
that row or column. This is repeated until it is no longer possible to continue according to the

above rules. What is the maximum number of rounds that the game can last for?

e p WEE o b BIERR - (51 L - é% 3% a B AR B Rl -

. e 1 _.
Let p be a prime number and a, b be positive integers such that L 4+~ Find the sum of all

a

possible values of a.

BIUTEE20E BET -

Questions 17 to 20 each carries 7 marks.

17.

i a~ b~ c IR BfahnIg 357 8k - %5 a+b ~ b+c M c+a s35IAH;
67 ~ 17 f1 73 #fx > 3K a+b+c HIEyINATRE(H -

Let a, b and ¢ be positive integers that are divisible by 3, 5, 7 respectively. If a+b, b+c and
c+a are divisible by 67, 17 and 73 respectively, find the smallest possible value of a+b+c.



18.

19.

20.

—EBREG DI —EIETT SRS © LR S IB I RIEE B | SKEZERAGHYHAE -

A sphere is inscribed in a square pyramid, all of whose edges have length 1. Find the radius of

the sphere.

S ABCD Ry TETUFIRS o E % D3 ABC R TAFTHIIS: - CRIES AD BUTE ABC
e f By 5470 CERES/NEER—fir) - B AD BIVE EBC fy5cfak x© » Hp
0<x<90 » 3 x » & JCEREE FHOT R -

Let ABCD be a regular tetrahedron, and let E be the point obtained by reflecting D across
plane ABC. Given the angle between line AD and plane ABC is 54.7° (correct to one decimal
place) and the angle between line AD and plane EBC is x°, where 0 < x <90. Find x correct to

the nearest integer.

KEZH A~ B~ C~ D~ E Ikl > RSB EST ZEHEH — R R BUF E Y
BRI - MAEPBURAERH T 6 FRESCUBCERIRES - BHEM T & F BRI
SHVRTA BARRS - EAESENR - (R ] A T R RS B R S — Il > 1Mo
A~B~C-D-E L{EsFrE BAVEEREH 2R a~b>c~dfl e HE>
(a,b,c,d,e) HZ/VAHAREE ?

There are 5 cities, A, B, C, D, E, in a country. Originally every pair of cities is connected by a
bidirectional road managed by the central government. Now the government decides to change
6 of the roads to become unidirectional, and each city shall manage the unidirectional roads
going out of the city. It is known that after the change, one can still travel from any city to any
other city using bidirectional roads only, and that the number of roads managed by cities A, B,
C, D, E are a, b, ¢, d and e respectively. How many sets of possible values of (a, b, c,d, e) are

there?

E85%
END OF PAPER
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Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,

all answers should be given in exact numerals in their simplest form. No approximation is accepted.

BI1EF4E FH3I -

Questions 1 to 4 each carries 3 marks.

1 Bt 60 HEAF—1T - FEEEMMIEAEENE | FEhHE - @il 5 fERryEs
FBEDH - ANMREMEIET NG - ERE MHSREBE/NR 5 Kk - HE - E{EEEFR
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The 60 students of a class are aligned in a row. In each round, they count from 1 onwards from
left to right. The students counting multiples of 5 have to leave. This process is then repeated
in the next round and so on, until the number of remaining students is less than 5. How many

rounds will this process last before it comes to a stop?

2. 7f AABC 1> BC=10 - D & BC |{j—%; » [fi{5 4
AD=6 F ZADB=60° - 3k AABC MY °

In AABC, BC=10. D is a point on BC such that AD =6
and ZADB = 60°. Find the area of AABC.

3. FH3a>b+14 K 4b>a+23 > Hivafl b BIFEHE > 3K a Y/ NAJREH ©

If 3a>b+14 and 4b > a+23, where a and b be positive integers, find the smallest possible

value of a.

4, BEIGAREIEF1,1,2,3,5,8, ... 095 2015 ERRDL 7 IR ELE S/ 2

In the Fibonacci sequence 1, 1, 2, 3, 5, 8, ... , what is the remainder when the 2015th term is
divided by 7?




BSEFESE FHI -

Questions 5 to 8 each carries 4 marks.

5. A 2015 (EEEH - FEFFN 184 -1 » BEEH NG 2/ EA F A REHE ?

There are 2015 integers, each being either 1 or —1. How many different possible values are
there for the sum of these numbers?

6. HEEIETEFT  BAZVREAEGIIEE T RREZER - e EZEPAERE
HIgARI 37

How many diagonals in a regular decagon have the property that it divides the decagon into
two polygons, each having more than 3 sides?

i 23* +23% +1
35232 4 4x23-20

HIH -

23* +23% +1

Evaluate > .
3%23°+4%x23-20

8. B n BRI —WRELRIIEE - n[SE—(E =AM —{E 2015 B - 3K n FrAHRE
2R

When a convex n-sided polygon is cut along a straight line, one gets a triangle and a 2015-
sided polygon. Find the sum of all possible values of n.

BIEF 128 BES 7 -

Questions 9 to 12 each carries 5 marks.

9. ABCEHA=AK > CEEA -DEABWITE:» EH] A
= DC JE4 Fay— % > 15 AE=DE - &
ZAED =24° [fij ZBAC =x° » 3K xifH °

AABC is right-angled at C. D is the mid-point of AB, and
E is a point on DC produced such that AE=DE . If
ZAED =24° and ZBAC = x°, find the value of x. B C




10. /NETE ST ERE R AL EEEE m F1 n FUTRFERT » S n AV B0 T > 45 5R15 Y
FRELLIEMEZZE K 999 © XK m -

When trying to calculate the product of two two-digit positive integers m and n, Lily
mistakenly swaps the two digits of n. She ends up getting an answer which is 999 larger than

the correct answer. Find m.

11 1£5 1200 {EEEEH T - B2/ s/ AREHEERES (F1a0: 55333 ~747) 7

How many of the first 1200 positive integers have at least two digits being the same (e.g. 55,
333, 747)?

12. £ AABC > AB=137 ~ AC=241 & BC=200 - D &
BC Fiy—%5 > {#15 AABD F1 AACD HyANYJEIEE AD #HY))
FATE]—8E E o 3K CD HERE -

In AABC, AB=137, AC =241 and BC =200. D is a point

on BC such that the inscribed circles of AABD and AACD
touch AD at the same point E. Find the length of CD. D ¢

BBEFI6/E > FEH6T -

Questions 13 to 16 each carries 6 marks.

13. W& FT7R > ABCD ZHEREMER > H AD /I BC -
AD=20 ~ BC=52 }; AB=CD=34 - —{&F{TH?
B E SRR sy R Bl 57 (15 E2FEE8L T~ -F A D
HRRVIATRREL Ry 2:1 » KEBFRESRHL LR AD Z YR
B

AD/IBC, AD=20, BC=52 and AB=CD=34. A

straight line parallel to the bases divides the trapezium B c

In the figure, ABCD is an isosceles trapezium with /

into two parts. If the ratio of areas of the upper part to
the lower part is 2:1, find the distance between this line

and the upper base AD.
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Given I+—+—+—+---=— . Find the value of I+—+—+—+--, where the
2° 3 4 6 5 77 11

denominators are squares of the terms of the sequence 1, 5, 7, 11, ..., which consist of all

positive integers not divisible by 2 or 3.

FE—{E 4x4 FFIERAVIEET - BRI EE G ENAE —EE% - £ EEE - 25EF
BHUTRRR PAEE (B — T NI TSI A S EECE - H1E
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A game is played on a 4x4 grid as follows. At the beginning, one coin is placed inside each
cell. In each round, the participant has to select a row or a column containing more than one
coin, then take away all coins in that row or column, and finally put back one coin in a cell of
that row or column. This is repeated until it is no longer possible to continue according to the

above rules. What is the maximum number of rounds that the game can last for?

e p WEE o b BIERR > (513 L - é% - 3% a B AR B Rl -

. e 1 _.
Let p be a prime number and a, b be positive integers such that L 4+~ Find the sum of all

a

possible values of a.

BIUTEE20E BET -

Questions 17 to 20 each carries 7 marks.

17.

i a~ b~ c HIERE - BfahIng 357 R - %5 a+b ~ b+c M c+a s3pIAH;
67 ~ 17 f1 73 #Fx > 3K a+b+c HIEyINATRE(E -

Let a, b and ¢ be positive integers that are divisible by 3, 5, 7 respectively. If a+b, b+c and
c+a are divisible by 67, 17 and 73 respectively, find the smallest possible value of a+b+c.
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—EBREG DI —EIETT SRS » LRSS IB RIS B | SKEZEREGHYHAE -

A sphere is inscribed in a square pyramid, all of whose edges have length 1. Find the radius of

the sphere.

S ABCD By TETURIRS » E % D3V ABC RO TARFTHIIS: - CRIES AD BUTE ABC
e fi By 5470 CEREE/NEER—fir) » B AD BIVE EBC Hy5cfaR x© » Hop
0<x<90 » 3 x » & SR FHOT R -

Let ABCD be a regular tetrahedron, and let E be the point obtained by reflecting D across
plane ABC. Given the angle between line AD and plane ABC is 54.7° (correct to one decimal
place) and the angle between line AD and plane EBC is x°, where 0 < x <90. Find x correct to

the nearest integer.

HEZH A~ B~ C~ D~ E Il - FScBMEST ZEHEH — R R BUF E Y
BRI - MAEPBURAERIE T 6 FRESCUBCERIRES - BHEM T & FE R
SHVRTA BARRS - EAESENR - (R ] A T R RS B R S — Il > 1Mo
A~B~C-D-E L{EsFrE BEAVEEREH 2R a~b>c~dfl e HE>
(a,b,c,d,e) HZ/VAHAREE ?

There are 5 cities, A, B, C, D, E, in a country. Originally every pair of cities is connected by a
bidirectional road managed by the central government. Now the government decides to change
6 of the roads to become unidirectional, and each city shall manage the unidirectional roads
going out of the city. It is known that after the change, one can still travel from any city to any
other city using bidirectional roads only, and that the number of roads managed by cities A, B,
C, D, E are a, b, ¢, d and e respectively. How many sets of possible values of (a, b, c,d, e) are

there?

E85%
END OF PAPER



