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GIOI THIEU KY THI OLYMPIC TOAN HOC QUOC TE TIMO

Ky thi Olympic Toan hoc qudc t€ TIMO (Thailand International Mathematical
Olympiad) duoc t6 chitc hang ndm boéi Trung tam Gido duc V6 dich Olympiad Hong Kong
(Olympiad Champion Education Centre from Hong Kong) hop tac cung To chic Du lich Thai
Lan (Tourism Authority of Thailand) nh3m tao co hoi cho tat ca hoc sinh cac khéi 16p tie mau
gido dén trung hoc phd thong cé so thich vé Toan hoc tham gia, muc dich kich thich va nudi
dudng niém yéu thich toan hoc cua gidi tré, ting cuong kha nang tw duy sang tao cua hoc
sinh, m& rong mai quan hé giao luu van hda qudc t€. Véi cac thi sinh tham du ky thi TIMO va
dat huy chwong Vang tai vong Chung két qudc t€ sé duoc tham du vong Chung két ky thi
Olympic Toan hoc Thé giéi WIMO vao thang 1 hang nam.

Trong mdi [an 0 chic, Ky thi Olympic Toan hoc quoc t&€ TIMO da thu hut hang tram
nghin thi sinh tham dy dén tir nhiéu qudc gia va vung lanh tho khac nhau trén thé gidi nhu:
Australia, Brazil, Bulgaria, Cambodia, England, France, Georgia, Ghana, Hong Kong,
Indonesia, India, Iran, Kazakhstan, Kyrgyzstan, Malaysia, Myanmar, Philippines, Singapore,
Sri Lanka, Switzerland, Taiwan, Turkey, Thailand, Vietnam, ...

Nam hoc 2021-2022 1a lan thit ba Ky thi dugc t6 chirc tai Viét Nam. Trong lan th hai
tham du, tai Vong Chung két qudc gia, cac thi sinh Viét Nam da rat xuat séc v6i 74% dat giai
trong d6 1 Cap V6 dich, 2 Cap A quéan 1, 3 Cap A quéan 2; 7% Huy chuong Vang, 19% Huy
chuong Bac, 38% Huy chuong Dong va 10% giai Khuyén khich. Dac biét, trong vong Chung
két qudc té, ddi tuyén Viét Nam da xuat sc dat thanh tich cao bao gom 36 giai Vang, 87 giai
Bac, 163 giai Dong, trong dé c6 1 Cap Ngoi sao thé gidi danh cho thi sinh cao diém nhat Viét
Nam, 1 Ctip V6 dich danh cho thi sinh cao diém nhét toan cau va 1 Ctp A quéan 2 danh cho thi
sinh cao diém thit 3 toan cau tai mdi khéi 16p.

V6i mong mudn gop phan tao dung thém san choi giao luu qudc t& danh cho hoc sinh
Viét Nam, dong thoi goép phan nang cao trinh d6 va co hoi hgp tac cho gido vién va can bd
gido duc, ti€p can cac nén giao duc tién tién trén thé gidi, Ban To chitc ky thi mong mudn nhan
duwoc su ting ho, hd tro va tham gia cta cac 5S¢, Phong Gido duc va Dao tao, nha treong, phu
huynh va cac em hoc sinh d€ cac ky thi qudc t€ tai Viét Nam dat dwoc hiéu qua cao nhat.

aandE 7T

Ho¢i dong thi trieong TH Ha Long, Quang Ninh tai Vong Chung két quoc gia TIMO 2020 - 2021
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Thong tin chi tiét vé Ky thi Olympic Toan hoc quéc t&€ TIMO

1. Quy dinh vé do tudi, cau tric dé thi

a.

T4t ca cac hoc sinh yéu thich mon Toan tir Lép mau gido téi Lép 12 trung hoc phd

Ve do tuoi

thong.
b. Vé cdu triic dé thi
Vone thi Vongloai | Vong Chungkét | Vong Chung
ong thi ) ] Ny N N
8 quoc gia quoc gia ket quoc te
S6 cau héi 25 25 30
Diém mbi cau héi 4 4 5
Tffng diém 100 100 150
Tw duy 16gic 5 5 6
S6 hoc/Dai sO 5 5 6
Cha dé | Ly thuyétsd 5 5 6
Hinh hoc 5 5 6
T6 hop 5 5 6
Thoi gian 60 phuit 90 phut 120 phut
Dang dé thi Trac nghiém bién dap an bién ddp dn
Tiéng Anh
Ngon ngit Song ngit Anh (c6 trich dé’n Tiéng Anh
- Viet thuat ngtx tieng
Viét)
2. Co ciu giai thuéng
a. Gidi thudéng ciia Ban Té chikc quoc té
biéu kién xét giai
Huy chwong Vong Chung két Vong Chung két Gidi thuong
quéc gia quoc t&
- Cup Ngoi sao thé
Ngoi sao , . Ly
thé ei6i Thi sinh cao diém g101;
é gidi < X 1A 1
- lf 5 nhat méi khu vye. | - Mién 1€ phi tham
(World Star) du Vong Chung két
quoc té.
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biéu kién xét giai
Huy chwong Vong Chung két | Vong Chung két Gidi thuong
quéc gia quoc t&
Giai
Xuit sic 03 thi sinh cao 05 thi sinh di& - Clip V6 dich;
N i sinh diém cao "o A auan 1
(Champion | diém nhat moi Rt méi khasi thi -Cap A quan 1;
nhat moi khoi thi. f A oA
1t Runner-up | khéi thi. - Clp A quan 2.
2"d Runner-up)
s Thi sinh chién Thi sinh chién Huy chuong va Gidy
Giai Vang . . . . ; R
thang dat ttr 80 thang dat ttr 120 chirng nhan.
(Gold Award) . o . A
diém tro 1én. diém tro 1én.
Gidi B Thi sinh chién Thi sinh chién Huy chuong va Gidy
iai Bac , ,
) i thang dat ttr 60 thang dat ttr 90 chirng nhan.
(Silver Award) e R o N
diém tro len. diém tro len.
Giai Pong | Thi sinh chién Thi sinh chién Huy chuong va Gidy
(Bronze thang dat tir 40 thang dat tir 60 chirng nhan.
Award) diém tro lén. diém tro lén.
Giai Khuyén | Thi sinh chién Thi sinh chién Giay chiing nhan.
khich thang dat tir 20 thang dat tir 30
(Merit) diém tro lén. diém tro lén.

Ddc biét, cac thi sinh dat Huy chwong Vang Vong Chung két qudc t&€ TIMO duoc tham
du (mién 1& phi thi) Vong Chung két Ky thi Olympic Toan thé giéi WIMO vao thang 1 ndm
toi.

Luu y:

- Vong loai qudc gia khong xép giai. Khoang 70% thi sinh ¢ di€ém cao nhat ctia Vong
loai qudc gia duwoc dang ky tham gia Vong Chung két qudc gia.

- Ban T chttc sap x&p két qua giam dan dya trén diém thi va ngay sinh. Do d6, cac thi
sinh bang diém c6 thé nhan hai giai khac nhau. Néu mot giai thwong da du chi tiéu, thi sinh
tiép theo sé nhan giai thwong muec lién ké phia dudi.

- Cac moc diém dat giai 6 thé thay doi dua trén két qua thi thwce t& cta tat ca thi sinh.

b. Gidi thudng ciia Ban Té chitc Viét Nam

* D01 voi thi sinh:

- Thi sinh cao diém nhdt Vong Chung két qudc gia duoc giai thudng tién mat 5.000.000
dong (nam triéu dong).

- V6i mbi khdi ¢6 tir 100 thi sinh tham dw Vong loai qudc gia, thi sinh cao diém nhat
khoi thi Vong Chung két qudc gia duoc giai thudng tién mat 2.000.000 dong (hai trigu dong);

Vi cac giai thudng tién mét phia trén, néu cd nhiéu hon mét thi sinh dat giai, sd tién

thuong duwoc chia déu cho cac thi sinh dat giai.
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- Thi sinh dat huy chwong Vang vong Chung két qudc gia va dat giai Vong Chung két
qudc t& TIMO dugc dic cach mién Vong loai qudc gia cac ky thi HKIMO, BBB cing nam hoc
va cdc téng thuong 1é phi khi tham gia cac ky thi cé trong Thong bao ctia mdi ky thi.

* D01 v6i Trieong c6 hoc sinh tham due:

- Truong c6 ttr 300 hoc sinh tham gia Ky thi sé dwoc tang Gidy khen, Ky niém chuwong
va quang ba logo ctia treong trén tat ca cac &n phdm truyén thong cac Ky thi ctia Ban T6 chrtc.

- Truong c6 tir 150 hoc sinh tham gia Ky thi sé duwoc tang Gidy khen, Ky niém chuwong

va quang ba logo cua treong trén tat ca cac an pham truyén thong vé Ky thi.
quang g g p y g y

- Truong c6 tir 50 hoc sinh tham gia Ky thi sé duoc tdng Gidy khen tham du tich cuc
trong Ky thi qudc té.
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Danh sach cac treong tham gia tich cuwc va dat thanh tich cao tai cac ky TIMO

1. TH Dién Bién 1, Thanh Hoa

2. TH Nguyén V&n Trdi, Thanh Héa

3. TH Lé Mao, Nghé An

4. TH Xuan La, Ha N6i

5. TH Cau Giat, Nghé An

6. TH Cau Dién, Ha Noi

7.1Q School , Ha No6i

8. TH Chu Van An, Ha N6i

9. TH Nghia Tan, Ha No6i

10. TH Lé Ngoc Han, Ha No6i

11. TH Xuan Binh, Ha Noi

12. TH,THCS, THPT Déng Bac Ga, Thanh Héa
13. THCS Lé Loi, Ha Noi

14. TH I-séc Niu-ton, Ha Noi

15. TH Bong Thai, Ha No6i

16. TH Nam Thanh Cong, Ha Noi

17. TH D6i Cung, Nghé An

18. TH Thi tran Phung, Ha No6i

19. TH Dong Ngac B, Ha Noi

20. THCS Chu Van An, Ha Noi

21. TH Cao Ba Quat, Ha Noi

22. TH, THCS & THPT Vinschool, H6 Chi
Minh

23. TH Hung Diing 1, Nghé An

24. TH Tay Son, Ha Noi

25. TH,THCS&THPT Nobel school, Thanh
Hoéa

26. TH Bong My, Quang Binh

27. TH NEWTON GOLDMARK, Ha Noi
28. THCS Thi Tran Nghia Dan, Nghé An
29. TH Ba Trai A, Ha Noi

30. TH Quang An, Ha Noi

31. TH Nhat Tan, Ha Noi

32. TH Gia Thuong, Ha No6i

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.

57

58
59
60
61
62
63
64

TH Thueong Son, Nghé An
TH Lam Son 3, Thanh Hoéa
TH Thanh Tri1, Ha Noi

TH Duong Xa, Ha No6i
THCS Xuan Diéu, Ha Tinh
TH Tay Tuu B, Ha Noi

TH Chu Van An, Nam Dinh
TH Giap Bat, Ha Noi

TH Ha Huy Tap 2, Nghé An
TH Minh Khai A, Ha N6i
TH Lé Loi, Nghé An

IQ School, Ninh Binh

TH Ba Trai B, Ha No6i

TH Phuwong Canh, Ha No6i
TH My DBinh 2, Ha No6i
THCS bong Thai, Ha Noi
TH Pht Phuong, Ha Noi
TH Van Thang, Ha Noi
TH Hai Cueong, Nam Dinh
THCS Thai Thinh, Ha Noi
Hanoi Academy, Ha Noi

TH Phuc Dién, Ha Néi

THCS Bach Liéu, Nghé An
THCS Pha Dién, Ha No6i

. TH Lwu Son, Nghé An

. THCS Cao Ba Quat, Ha No6i

. TH Bén Thuy, Nghé An

. THCS & THPT Lé Quy PBon, Ha No6i
. THCS Minh Khai, Ha N6i

. THCS Tran Phu, Thanh Hoéa

. THCS Van bac, Ha Noi

. TH Lé Ngoc Han, Ha Noi
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65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.

83.

TH Ng6 bac K€, Ha Tinh
THCS Xuan Dinh, Ha No6i
THCS Trung Lwong, Ha Tinh
TH Hung Diung 2, Nghé An
TH An Duwong, Ha Noi

TH D6 Thi Viét Hung, Ha Noi
TH Thinh Son, Nghé An

TH Quang Trung, Ha Noi
THCS - THPT Newton, Ha No6i
THCS Ngo6 Gia Ty, Ha Noi
THCS Xuan La, Ha Noi

THCS Ha Huy Tap, Ha Noi
TH Tong Bat, Ha Noi
TH&THCS NEWTON 5, Ha Noi
TH C6 Nhué 2B, Ha Noi

TH Hoa Hiéu I, Nghé An

THCS Bong Ngac, Ha Noi
TH Dong Nhan, Ha Noi

THCS Nguyén Truong To, Ha Noi

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

THCS Ninh Hiép, Ha Noi

TH Vat Lai, Ha Noi

TH Tay Déng A, Ha Nai

THCS Thuong Cat, Ha Noi

TH Dai T, Ha No6i

TH Quang Tién, Nghé An

TH Ptec Thang, Ha Noi

TH Thuan Son, Nghé An

TH va THCS Fansipan, Thanh Hoa
THCS Vinh Quynh, Ha No6i

TH Pha Chau, Ha No6i

TH Quynh Hong, Nghé An
THCS T& Hiép, Ha Noi

THCS Phan Dang Luu, Nghé An
TH Ngo6 bac K€ Ha Tinh

THCS H6 Xuan Huong, Nghé An

100. Treong Qudc t€ song ngtt UK
Academy, Quang Ngai

101. TH Nguyén Thi Minh Khai, Hai
Phong

102. TH Gia Khanh A, Vinh Phuac
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M6t s6 hinh anh tiéu biéu caa Ky thi Olympic Toan hoc quéc t€ TIMO tai
Viét Nam
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i
Ho¢i dong thi tinh Thanh Héa nam hoc 2020 - 2021
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HG¢i dong thi trwong TH Hai Cieong, Nam Dinh nam hoc 2020 - 2021
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Hgi dong thi triwong TH Lé Mao, Nghé An ndm hoc 2020 - 2021
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SYLLABUS / KHUNG CHUONG TRINH

Topics

i Grade 8/ Khdi 8
Chu dé

Number pattern & Figure pattern / Ddy s6'va day hinh cé quy ludt
Speed, distance, time / Vin toc, khoang cdch, thoi gian

Logical thinking Equation formation / Dang todn lip phwong trinh
Tu duy logic Worst case scenario / Dang todn truwong hop xdu nhit

Other logical problems / Cdc bai todn tw duy khdc

Y| V.V V VYV

Smart calculation by difference method / Tinh nhanh bing
phwong phip khir

v

Factorize polynomial / Tdch da thitc thanh nhan tir

Algebra : . e
Value of algebraic expression / Gid tri cua biéu thirc dai s

Dai sé

Y VY

Basic system of equations or Inequality / Hé phiwrong trinh hodc
bat phwong trinh co ban
Simplification on surd form / Ruit gon cin thiec

Divisibility / Tinh chit chia hét
Number theory Division with remainder / Phép chia cé dw
Factor and multiple / Udc va bgi

Unit digit / Tim chir s6'tdn cing

Ly thuyét sé

VIV V V V|V

Equal or similar triangles / Tam gidc bing nhau va tam gidc dong
dang

Perimeter and area / Chu vi va dién tich

Volume and Surface area / Thé'tich va dién tich bé mit

Angle of regular polygons / Cdc gdc trong da gidc déu
Coordinate plane / Mt phing toa d¢

Geometry
Hinh hoc

Rule of product / Quy tic nhin

Rule of sum / Quy tic cjng

Worst case scenario / Dang todn triong hop xdu nhat
Formation of numbers / Thanh lip s6

Routing problem / Dang todn dwong di

Combinatorics

T6 hop

Y VYV V V|V VYV

*Khung chwong trinh mang tinh chit tham khdo.
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PRELIMINARY ROUND / VONG LOAI QU6C GIA
DE SO 1: Pé thi Vong loai quéc gia nam hoc 2020 - 2021

Logical thinking / Tw duy 16-gic

1.  Given a 2-digit number AB which is divisible by 3. If we switch the position of 2 digits,
the number increases 63 units. What is the sum of A and B?
Cho AB li s6'cd 2 chit s6' chia hét cho 3. Néu ta doi vi tri 2 chip s6"thi s6'dd cho ting thém 63 don
vi. Hoi tong cua A va B la bao nhiéu?
A9 B. 11 C. 6 D. 12

2.  The admission ticket at a fair is $2 for children and $4 for adults. On a certain day, 2000
people entered the fair and $5200 was collected. How many children attended the fair
that day?

Vé vao ciea cua mot hoi cho la $2 cho tré em va $4 cho nguoi Ion. Mot ngay no, c6 2000 nguwoi
tham gia hoi cho va nguoi ta thu dwoc tat ca $5200. Hoi hom do c6 bao nhiéu dira tré tham gia

hoi cho?
A. 600 B. 1400 C. 1500 D. 500
3.  Freddy goes north for 9km, then goes west for 40km. How many km is he now from the

original position?
Freddy di vé phia Bic 9km rdi di vé phia Tdy 40km. Hoi anh @y cdch v tri ban ddu bao nhiéu km?
A. 41km B. 51km C. 49km D. 31km

4. Giventhat A:B=8:3, A:C=6:5and A+ B+C =106, find the value of B .
Biét rang A:B=8:3, A:C=6:5va A+B+C =106, tim gid tri ciaB.
A. 15 B. 24 C. 18 D. 12

5. A train was running at the speed of 50 km/h. A car was running at the speed of 80km/h
in the same direction. It took the car 15 seconds to cross the train completely. What is the
length of the train in meters?

Mot doan tau chay véi van toc 50km/h. Mot chiéc 0 to chay cung hwong doan tau voi vin toc
80km/h. Chiéc 6 té mat 15 gidy dé” vwot qua dwoc doan tau. Héi doan tau dai bao nhiéu mét?
A. 208 meters B. 125 meters C. 450 meters D. 333 meters

Algebra / Dai s¢

6.  Find the value of X given that 15x+83=(4x—5)—(2x+3).
Tim gid tri ciia X biét rang 15X +83 = (4x—5)—(2x+3).
A. -15 B. 7 C. -7 D. 15

7. Given a+b=31 and a® +b? =521, find the value of a®+b®.
Cho a+b=31va a®+b® =521, tim gid tri cia a°+b°.
A. 2511 B. 22971 C. 29791 D. 9331
12
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10.

11.

12.

13.

14.

15.

16.

17.

How many positive integral solutions are there for z if 27 <140-3z7
Hoi ¢6 bao nhiéu nghiém nguyén dwong cua 7 néu 27 <140-3z7?

A. 40 B. 38 C. 36 D. 37
Given X*+ Yy +2x+1=0, find the value of (x—y)**® +(x+ y)**.

Cho X*+Yy* +2x+1=0, tim gid tri ciia (X—Yy)* +(x+y)***.

A. 2 B. 0 C. 1 D. -1

Given that the sum of the first n natural numbers starting from 1 is 210, find the value of n.
Biét rang tong ctia n s tw nhién ddu tién, tinh tie 11a 210, tim gid tri ciia n.
A. 30 B. 22 C 21 D. 20

Number theory / Ly thuyét sé

How many 3-digit numbers divisible by 2 but not divisible by 4 are there?
Hoi ¢6 bao nhiéu s6'co 3 chir so chia hét cho 2 nhwng khong chia hét cho 4?
A. 425 B. 450 C. 225 D. 250

Find the unit digit of 3'”.
Tim chir s6"hang don vi cia 3'°.
A. 3 B. 7 C 1 D. 9

How many positive factors of 252 are there?
Hoéi 252 c6 bao nhiéu wéc s dwong?
A. 12 B. 18 C. 24 D. 20

Find the value of 2x4+4x6+6x8+...+16x18+18x20.
Tim gid tri cua 2x4+4x64+6x8+...+16x18+18x 20.
A. 960 B. 1584 C. 1152 D. 1320

Given that n!=1x2x3x...x(n—1)xn, how many zeros does 30! ends with?
Biét ring ki hiéu n'=1x2x3x...x(N—1)xn, hdi s6'30! c6 tin ciing la bao nhiéu chir s6'0?

A5 B. 6 C. 7 D. 8

Geometry / Hinh hoc

Given a right-angled triangle with area of 96cm?. The length of the shortest side is 12cm.

Find the length of the longest side.

Cho tam gidc vudng cé dién tich bang 96cm2. D dai ctia canh ngdan nhat la 12cm. Tim do dai ciia

canh dai nhat.
A. 22cm B. 18cm C. 16cm D. 20cm

They need 3 jars of paint to cover all faces of a cube as in figure 1. How many jars of

paint do they need to cover all faces of the solid in figure 2?

Nguwoi ta cin 3 lp son dé son hét cic mdt cua hinh ldp phwong 6 hinh s6°1. Hoi ho cin bao nhiéu

lo son dé’son hét cac mat ciia hinh s6'2?
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18.

19.

20.

Figure 1 Figure 2
A. 40 B. 20 C. 27 D. 10

Given a trapezium ABCD with area of 48cm?. Point M and N are the midpoints of AD
and BC respectively. P is a random point lying between C and D. Find the area of the

shaded region.
Cho hinh thang ABCD véi dién tich 48cm?2. Diém M va N lin lwgt la trung diém ciia AD va BC.
P la diéin bat ki nam gitka C va D. Tim dién tich ctia phin duwgc to ddm.

A B

D
A. 32cm? B. 40cm? C. 18cm? D. 36cm?

Find the sum of interior angles in a regular 8-sided polygon.
Tim t6ng tdt ci cdc géc trong cua mgt da gidc déu 8 canh.
A. 1080° B. 1440° C. 720° D. 900°

Given a square with side length of 14cm as the figure below. Find the area of the shaded
region. (7 =—)

7
Cho hinh vuéng cé canh dai 14cm nhw hinh dwoi. Tim dién tich cua phin dwoc t6 dagm. (7 = % )

14em

A. 42cm? B. 98cm? C. 420cm? D. 108cm?
14
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21.

22.

23.

24.

25.

Combinatorics / T6 hop

In how many ways can we arrange 4 students and 1 teacher to form a line given that the
teacher must be the first or the last of the line?

Héi c6 bao nhiéu cdch xép 4 hoc sinh va 1 gido vién thanh 1 hang biét rang gido vién phdi ditng &
ddu hang hodc cudi hang?

A. 24 B. 48 C. 120 D. 50

Given a cuboid with integral side lengths. Its volume is 1010. How many different values
of its total surface area are there?

Cho m@t hinh hop chir nhit v6i do dai canh la cic s6'nguyén. Thé tich ciia hinh hop la 1010. Hoi
dién tich toan phiin ciia hinh hfp chit nhit doé co thé’cé bao nhiéu gid tri khdc nhau?

A. 27 B. 5 C. 4 D. 1

Given 9 points such that no 3 points are collinear. How many line segments can be
counted in the figure if we join those points together?

Cho 9 diéim sao cho khong c6 3 diém nao thang hang. Héi c6 thé'dém dwoc bao nhiéu dogn thing
trong hinh néu ta noi tit ca cdc diém lai v6i nhau?

A. 72 B. 81 C. 27 D. 36

How many 3-digit numbers with distinct digits in ascending order are there?
C6 bao nhiéu s6'c 3 chir s6'khdc nhau ma cdc chit s6'd6 degc sip xép theo thir tw ting din?
A. 80 B. 82 C. 84 D. 86

A clothing store has 30 white shirts, 40 yellow shirts and 50 blue shirts in the warehouse.
One day, the store packs the shirts randomly and wants to make sure that the package
has 20 white shirts, at least how many shirts should the store pack?

MGt civa hang c6 30 chiéc do trang, 40 chiéc do vang va 50 chiéc do xanh & trong kho. Mot ngay,
ctea hang déng g6i mot s6'do bat ki va mudn chic chin rang trong dé cé 20 chiéc do trang. Hoi
cwea hang do cin dong goi it nhdt bao nhiéu chiéc do?

A. 50 B. 20 C. 120 D. 110
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PE SO 2

Logical thinking / Tw duy 16-gic

1. Two trains are running in opposite directions with speed 74km/h and 70km/h
respectively. It takes them 6 seconds to completely cross each other. If the length of two
trains doubles each other, find the length of the longer train.

Hai doan tau dang chay ngwoc chiéu véi vin toc lan lwot la 74km/h va 70km/h. Chiing cin 6 gidy
dé’co thé di qua nhau hoan toan. Biét chiéu dai ciia hai doan tau gdp doi nhau, tinh chiéu dai ciia
doan tau dai hon.

A. 160m B. 80m C. 288m D. 576m

2. Giventhat X:Y=8:3,Z:X=3:16 and X+ Y + Z =150. Find X.
ChoX:Y=8:3,Z:X=3:16vaX+Y+7Z=150. Tim X.
A. 80 B. 40 C. 9 D. 48

3. How many integers x are there given that 29x + 13 is a 3-digit number?
Héi c6 bao nhiéu s6' nguyén x dé’29x + 13 la s6'c6 3 chir s6?
A. 33 B. 32 C. 31 D. 30

4.  If each letter represents a different digit, how many different values for 4-digit number
MATH are there?
Biét moi chir cdi dwdi ddy biéu dién mot chik s6'khdc nhau, héi s6'cé 4 chir s6 MATH c6 thé nhin
bao nhiéu gid tri khdc nhau?

r H
+ T EFE A C H
9 8
A. 2 B. 4 C. 6 D. 8

5. A jigsaw puzzle costs $8, a teddy bear costs $4 and a doll costs $5. Teacher bought 14
toys including jigsaw puzzles, teddy bears and dolls. She had to pay $92 altogether. How
many teddy bears did she buy?

Mot b ghép hinh gid 8 do, mot con gau bong gid 4 do va mot con biip bé gid 5 d6. Co gido mua 14
mén do choi gom by ghép hinh, gdu bong va biip bé. Biét rang cb gido phdi trd tong cong 92 do.
Hoéi ¢6 da mua bao nhiéu con gdu bong?

A. 2 B. 4 C. 6 D. 8

Algebra / Pai s6

6.  Find the value of x if (2020—2x)—(x—2021) =0.
Tim gid tri cua x biét (2020 —2x)—(x—2021) =0.
A. 2020 B. 1437 C. 1347 D. 2021
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10.

11.

12.

13.

14.

Find the value of A given that:
Tim gid tri cia A biét rang:
2022
2022

2021+£
2021 +...

A. 2020 B. 1 C. 2021

A=

2021+

D. =
2

Given that X and y are integers and 2x+3y =2xy +5. Find the maximum value of X+ .
Cho x va y la s6'nguyén va 2x+3y =2xy +5. Tim gid tri I6n nhdt co thé'cia X+Y .

A 2 B. 3 C. 5 D. 4
What is the value of P?
Hoi gia tri cua P la bao nhiéu?
1 1 1 1
P= + +...+ +
\/i + \/E \/E + \/3_’ x/@-i— «/@ «/@+ 100
A. 8 B. 9 C. 10 D. Infinite (V0 han)

How many integral values for x are there such that x* +x<12?
Hoi c6 bao nhiéu gid tri nguyén ctia x théa min x> +x<12?

A. 6 B. 7 C. 8 D. 9

Number theory / Ly thuyét so

How many factors does the number 728 have?
H6i s6'728 c6 bao nhiéu wdc?

A. 16 B. 8 C. 6 D. 18

A 4-digit number divided by 8 or 12 leaves a remainder 4. Find its largest possible value.
Mot s6"c6 4 chir s6"khi chia cho 8 hodc 12 déu cd s6' dw la 4. Hoi s6"dé 16n nhit c6 thé’ la bao
nhiéu?

A. 9980 B. 9988 C. 9998 D. 9984

If a 10-digit number 20212022AB is divisible by 22, find the sum of all possible values
for A.
S6'co 10 chir s6° 20212022 AB chia hét cho 22, tim tong tdt ca cic gid tri co théciia A.

A. 18 B. 20 C. 14 D. 4
Find the last digit of 4+4% +4° +...+ 4% + 4%,

Tim chir s0'tdn cing cua 4+4° + 4 + ...+ 47 + 472,
A. 2 B. 4 C. 6 D. 8
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15.

16.

17.

18.

19.

Lucas writes a sequence of odd natural numbers on the black board: 1, 3, 5, 7, ... At least
how many numbers should he write so that their sum is divisible by 84?

Lucas viét mot day cdc so'le lién tiép lén bang nhw sau: 1, 3, 5, 7, ... Hoi anh dy can viét it nhat
bao nhiéu s6'dé’tong cic s6'do chia hét cho 84?

A. 21 B. 14 C. 84 D. 42

Geometry / Hinh hoc

Given a right triangle with perimeter 40cm and a hypotenuse of length 17cm. Find the
area of that triangle in cm?.

Mot tam gidc vudng cé chu vi 40cm va canh huyén dai 17cm. Hoi dién tich cua tam gidc do la bao
nhiéu cm??

A. 60 B. 120 C. 130 D. 65

A rectangle has area 240 and integral side lengths. How many different values of
perimeter the rectangle can have?

Mot hinh chit nhit cé dién tich la 240 va cdc canh c6 d¢ dai la s6"nguyén. Hoi chu vi hinh chip
nhdt do cé thé co bao nhiéu gid tri khic nhau?

A. 24 B. 12 C. 20 D. 10

How many diagonals are there in a regular 20-sided polygon?
Hoi c6 bao nhiéu dwong chéo trong mot da gidc déu 20 canh?
A. 190 B. 180 C. 170 D. 160

Lucy arranges 13 cubes to form the figure 1 below. Then she removes the cube in the
middle to get figure 2 and sees that the total surface area increases 20cm?. What is the
total surface area of figure 2 in cm??

Lucy xép 13 hinh ldp phwong dé tgo thanh hinh 1. Sau d6 c6 bé bé di hinh Idp phwong & chinh
giira d¢’tao thanh hinh 2. Khi d6, dién tich toan phiin ciia hinh 2 hon hinh 1 la 20cm?. Tinh dién

tich toan phin cua hinh 2 theo cm?.

A A
SO S S A ST O S LA
S S S /A

Figure 1 Figure 2

A. 480 B. 240 C. 460 D. 220

18

KY THI OLYMPIC TOAN HQC QUOC TE TIMO (Thailand International Mathematical Olympiad)
FERMAT Education: Sé 6A1 tiéu khu Ngoc Khdnh, Ba Pinh, Ha Ngi — 0917830455 / 02466572055
Email: olympic.fermat@gmail.com



20.

21.

22,

23.

24.

25.

Given two identical right triangles with the dimension below.
Find the area of the shaded region.
Cho hai hinh tam gidc vuéng y hét nhau vdi kich thwoc nhw hinh

dwoi ddy. Hoi dién tich phiin to ddm la bao nhiéu? 30
A. 210 B. 240
C. 360 D. 216

40

Combinatorics / T6 hop

Use 3 distinct digits from 1, 2, 4, 5, 6, 7, 9 to form 3-digit numbers divisible by 3. How
many different values are there?

Chon 3 chir s6' khdc nhau tir cic s6'1, 2, 4, 5, 6, 7,9 dé'ldp thanh s6'cé 3 chir s6 chia hét cho 3. Hoi
c6 thé'tgo dwgc bao nhiéu s6 nhiw viy?

A. 24 B. 78 C. 72 D. 75

There are 3 black balls, 4 blue balls and 5 red balls in a box. In how many ways can we
choose 2 balls at the same time with different colors?

Trong hdp cé 3 bong den, 4 béng xanh va 5 bong do. Hoi co bao nhiéu cich dé’chon ra cing lic 2
quad bong khdc mau?

A. 45 B. 46 C. 47 D. 48

A company labels a code on each product they sell. The code is made up of 2 digits and 1
English letter. For example: 12A or 2C3. At most how many different products can the
company put labels on? (The English alphabet contains 26 letters)

M0t cong ty dan ma lén moi logi sdn phdm ma ho ban. Ma nay duwoc tao tiv 2 chit s6'va 1 chir cdi
tieng Anh. Vi du: 12A hodc 2C3. Héi cong ty d6 c6 thé' dian md lén nhiéu nhdt bao nhiéu logi sin
phim khic nhau, biét bang chir cdi tiéng Anh gom 26 chir cdi?

A. 7800 B. 8700 C. 7020 D. 2600

Given 100 integers from 1 to 100. At least how many numbers should be chosen to
ensure that there exist 2 numbers whose product is 120?

Cho 100 s6' nguyén tie 1 dén 100. Héi cin chon ra it nhdt bao nhiéu so'dé chic chin trong do c6 2
s0'co tich la 120?

A. 95 B. 94 C. 93 D. 87

Tracy writes 20 consecutive natural numbers into a series of digits as below. Then she
erases two random digits and adds their sum to the series. Tracy keeps doing that until
there is only one digit. Find the remaining digit.
Tracy viét 20 s6"tw nhién lién tiép thanh mot day cdc chir s6' nhw dwdi ddy. Sau do, co dy xoa hai
chir s bat ki va thém vao day mot s6'bang diing tong hai chir s6'dd xéa. Tracy cie lam nhw vy
deén khi trén bang chi con mot chir so6. Tim chir s6 do.

123456789101112...181920
A1l B. 2 C.3 D. 4
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PESO 3

Logical Thinking / Tw duy 16-gic

1.  According to the pattern shown below, what is the number to replace the question mark?
Duea vao quy ludt dwéi ddy dé'dién so'thich hop thay thé’cho ddu héi chim.

3~12 ~27 ~ 48 ~ 75~ 108 ~7? ~ ...
A. 141 B. 147 C. 145 D. 143

2. Peter goes southeast for 15km, then goes southwest for 16km and goes northeast for
8km. How far is he now from the original position?
Peter di 15km vé phia Dong Nam, r0i di tiép 16km vé phia Tdy Nam va cudi cung di 8km vé phia
Déng Bic. Hoi liic nay Peter cdch vi tri ban diu bao xa?
A. 18km B. 23km C. 17km D. 39km

3.  Given that abcd +badc =16676, calculate a+b+c+d.
Biét rang abcd +badc =16676, tinh a+b+c+d .
A. 31 B. 32 C. 33 D. 34

4. There are n lines cutting a circle which separate the circle into 11 parts, find the
minimum value of n.
Cé n dwong thang cit mot hinh tron va chia hinh tron dé thanh 11 phin. Tim gid tri nhé nhat

cua n.
A. 3 B. 4 C. 5 D. 6
5.  There are 20 pieces of red socks, 7 pieces of white socks and 30 pieces of blue socks in the

box. If you want to get 2 pairs of socks with red colour and 2 pairs of socks that are not
red colour, at least how many pieces of socks are needed to be drawn at random?

C6 20 chiéc tat do, 7 chiéc tat trang va 30 chiéc tat xanh & trong hép. Néu ban mudn 18y duwoc 2
doi tat do va 2 doi tat khong phdi mau do thi cin 14y ngdu nhién ra it nhat bao nhiéu chiéc tit?

A. 24 B. 34 C 11 D. 41

Algebra / Pai s6

6.  Find the value of y if [3x—2y +7|+(x+y—16)" = 0.

2

Tim gid tri ciia y biét riang [3x—2y +7|+(x+y—16)" =0.

A. 11 B. 6 C. 7 D. 16
7.  Factorize X*—y* —5x+3y+4.

Phén tich da thire X* —y*> —5x+3y+4 thanh nhin ti.

A. (Xx—=y-4)(x-y-1 B. (x+y+4)(x—-y+1)

C. x—y+4)(x—-y+1 D. (x+y—-4)(x—y-1
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10.

11.

12.

13.

14.

15.

How many non-positive integer solutions are there for x?
Hoi ¢6 bao nhiéu nghiém nguyén khong dwong cua x?

—-108 <15x+9 <65

A. 10 B. 7 C. 8 D. 11

Given that x+ l =3, find the value of x* + % .
X X

a3 1 N 1
Biét rang Xx+= =3, tim gid tri ctia X’ +—-
X X

A. 24 B. 15 C. 18 D. 27

Given f (x) =ax®+bx+c and f(-3)=6, f(3)=18 and f(-1)=2.Find f(l).
Cho f(X)=ax*+bx+coa f(-3)=6, f(3)=18 va f(-1)=2.Tim f(1).

A 6 B. 8 C. 12 D. 3

Number Theory / Ly thuyét s

Find the remainder when 2019™" is divided by 5.
Tim s0'dw khi chia 2019*** cho 5.

A. 2 B. 4 C. 3 D. 1

x is a positive integer such that the remainder of x* divided by 7 is 2. If x> 20then what
is the minimum value of x?
x la s6'nguyén dwong sao cho x? chia cho 7 dw 2. Biét x > 20, tim gid tri nho nhdt ciia x.

A. 21 B. 22 C. 23 D. 24

Find the last digit of C if C =12% 1 22019 | 3201 4 42018 4 5019
Tim chir s6'tdn cing cua C vdi C =1 + 22019 4. 32019 1 42019 52019

A. 2 B. 3 C 4 D. 5

How many positive integers smaller than 51 that are co-prime with 51?
Hoi ¢6 bao nhiéu s6' nguyén dwong nho hon 51 va nguyén t6 cung nhau véi 51?7

A. 50 B. 32 C. 34 D. 17

Find the sum of positive factors of 60.
Tim téng cua tdt cd cic woc s6' dwong ciia 60.

A. 148 B. 108 C. 168 D. 128
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16.

17.

18.

19.

20.

Geometry / Hinh hoc

Given that right-angled triangles AABC ~ ADEF and two right-angled sides AB =18,

AC =24. Find %
EF

Cho hai tam gidc vuéng dong dang AABC ~ ADEF va hai canh géc vuéng AB =18, AC =24.

Tinh E .
EF

A.ﬁ B.E C.§ D.§
5 5 4 3

Given three points on a coordinate plane A(-5,2),B(16),C(4,2), find the area of the
triangle formed by using those three points as vertices.

Cho 3 diém trén mat phcfng toa d9 A(-5,2),B(1,6),C(4,2), tinh di¢n tich cua tam gidc co cic
dinhla A, B va C.

A. 18 B. 16 C. 27 D. 36

Anna stacks 10 cubes to get the figure on the right. Find its total surface area given that

the side length of each cube is 2cm.
Anna xép 10 hinh 1dp phwong chong 1én nhau dé dwgc hinh bén canh. Tinh dién tich toan phin

ctia hinh biét rang mbi hinh ldp phwong cd canh dai 2cm.

)/

A. 76cm? B. 80cm? C. 152cm? D. 160cm?

An interior angle of a regular n-sided polygon is (6n+42)°. Find the maximum value of .

Biét s6"do goc trong cua mgt da gidc déu n canh la (6n+42)". Tim gid tri I6n nhdt cia n.

A 3 B. 20 C. 23 D. 17

Given that the area of a parallelogram is 2020. Find the smallest value of the perimeter of

the parallelogram if all side lengths are integers.
Biét rang dién tich ciia mot hinh binh hanh la 2020. Hay tim chu vi nhé nhét cia hinh binh hanh

do biét rang dg dai cdc canh déu la s6"nguyén.

A. 240 B. 121 C. 242 D. 4042
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21.

22,

23.

24.

25.

Combinatorics / T6 hop

In how many possible ways can 6 identical flowers be distributed to 3 distinct vases with
at least one flower in each vase?

Héi c6 bao nhiéu cich dé cim 6 bong hoa y hét nhau vio 3 lo khic nhau sao cho moi lo c6 it nhat
mot bong hoa?

A. 8 B. 9 C. 10 D. 12

There are 8 identical blue flags and 5 identical red flags are put from left to right. How
many different way(s) of arrangement is / are there?

Co 8 chiéc co xanh y hét nhau va 5 chiéc co do y hét nhau dwegc xép tir trdi sang phdi. Hoi ¢6 bao
nhiéu cdch sdp xép khdc nhau?

A. 1782 B. 1872 C. 1278 D. 1287

How many 3-digit numbers without digit “0” are there?
Hoi c6 bao nhiéu s6'c6 3 chit s6'khong chira chir s6"“0”?
A. 729 B. 810 C. 792 D. 780

One hundred cards are marked from 0 to 99. At least how many numbers should be
drawn randomly to make sure that there exist two numbers whose sum is 100?

Cho 100 1d bai dwgc dinh s6 tir 0 dén 99. Hoi cin ldy ra ngdu nhién it nhat bao nhiéu ld bai dé
chdc chin &y dwoc 2 1d bai c6 tong la 100?

A. 50 B. 51 C. 52 D. 53

Alice goes from point A to point B. She can only move up or move right along the lines.
How many ways are there given that Alice must pass through the point O?
Alice di tir A dén B. C6 bé chi dwoc di 1én trén hodc di sang phdi doc theo dwong ke. Hoi co bao
nhiéu cich di nhiw vdy biét rang Alice phdi di qua diém O?

B

A. 16 B. 18 C. 26 D. 28
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PE SO 4

Logical Thinking / Tu duy 10-gic

1.  Find the 3-digit number CBC . B and C are two non-zero digits such that:
i) BCB is divisible by 11.
ii) BBC is divisible by 6.
Tim s6'c6 3 chir s6’ CBC . B vt C I hai chir s6 khic 0 sao cho :
i) BCB chia hét cho 11.

ii) BBC chia hét cho 6.
A. 636 B. 363 C. 696 D. 969

2. Andy goes northwest for 13km, then goes northeast for 12km and goes southeast for
4km. How far is he now from the original position?
Andy di 13km vé phia Tdy Bic, di tiép 12km vé phia Déng Bic va di 4km vé phia Dong Nam. Héi
liic nay anh ay cdch vi tri ban ddu bao xa?
A. 15km B. 29km C. 21km D. 5km

3. If abcd +badc =15532, calculate a+b—-c—d.
Cho abcd +badc =15532, tinh a+b—-c—d.
A1 B. 2 C. 3 D. 4

4. Now is 12 o’clock. How many minutes does it take until the minute hand and hour hand
of the clock to overlap again?
Biy gio la 12 gio. Hoi bao nhiéu phiit nita thi kim gio va kim phut lai triing nhau?
4 5 5 5

A. 65— B. 64— C. 65— D. 5—
11 11 11 11

5.  There are 13 pieces of white chopsticks, 11 pieces of yellow chopsticks and 14 pieces of
brown chopsticks mixed together. Close your eyes. If you want to get 2 pairs of
chopsticks that are not yellow, at least how many pieces of chopsticks are needed to be
taken?

C6 13 chiéc dila tring, 11 chiéc dila vang va 14 chiéc diia ndu dé'lin v6i nhau. Hay nhim mdt lgi.
Néu ban mudn 1y dwoc 2 doi diia khdng phai mau vang thi ban cin 1y ra it nhdt bao nhiéu chiéc
diia?

A. 13 B. 14 C. 15 D. 16

Algebra / Dai s¢
6.  Find the value of y if |2x+6y+8|+|x—3y+4|=0.
Tim gid tri cua y biét rang |2X+6Yy +8+|x—3y+4|=0.
A. 4 B. 0 C. 4 D. 2
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7. Factorize x* +y* —3x°y°.
Phan tich da thiee X* +y* —3x%y? thanh nhén ti.
A (X =xy—y) (¢ +xy—y?) C. (X +xy—y*)(X* +xy—y?)
B. (X —xy+Yy*)(X* +xy+Yy?) D. (X —xy—y*)(x* —xy+Yy?)
8. How many negative integral solutions are there for x if 97 <7x+3<327?
Héi c6 bao nhiéu nghiém nguyén dm ciia x biét rang —97 <7x+3<32?

A. 15 B. 19 C. 14 D. 18

9.  Given that (x—3) is a factor of x*—2x?+3x+m. Find the value of m.
Biét rang (x—3) la wéc ciia x* —2x* +3x+m. Tinh gid tri ciia m.

A. 18 B. -18 C. 9 D. -9

10. Given f(x)=ax’+bx+c, f(-1)=3, f(2)=18 and f(-2)=6. Find f (1).
Cho f(X)=ax’+bx+c, f(-1)=3, f(2)=18 va f(-2)=6. Tim f(1).

A. 15 B. -3 C. 3 D. 9

Number Theory / Ly thuyét s

11. Find the remainder when 902°*” is divided by 5.
Tim s6'dw khi chia 902°% cho 5.

A. 8 B. 6 C 4 D. 2

12. Let x be a positive integer such that the remainder of x* divided by 11 is 4. If x> 25,
what is the minimum value of x?
Cho x la s6'nguyén dwong, x2 chia 11 duw 4. Biét X > 25, tim gid tri nho nhdt cua x.

A. 26 B. 29 C. 31 D. 35

13. Find the last digit of Aif A=1+7+7°+7°+...+7% + 7%
Tim chik s0'tdn cing ciia A biet A=1+T7+T7>+7° +...+ 7% + 7%,

Al B. 3 C. 7 D. 9

14. How many positive integers that smaller than 65 and it is co-prime with 65 is/ are there?
Hoi ¢6 bao nhiéu s6’ nguyén dwong nho hon 65 va nguyén t6 cung nhau voi 65?7

A. 45 B. 48 C. 52 D. 47

15. Find the number of positive factors of 37500.
Tim 56 woc dwong cua 37500.

A. 10 B. 36 C. 18 D. 42

25

KY THI OLYMPIC TOAN HQC QUOC TE TIMO (Thailand International Mathematical Olympiad)
FERMAT Education: Sé 6A1 tiéu khu Ngoc Khdnh, Ba Pinh, Ha Ngi — 0917830455 / 02466572055
Email: olympic.fermat@gmail.com



16.

17.

18.

19.

20.

21.

Geometry / Hinh hoc

Given that right-angled triangles AABC ~ AFED and two right-angled sides AB=5,

BC =12. Find E
EF

Cho hai tam gidc vudng dong dang AABC ~ AFED va hai canh géc vuéng AB=5, BC=12.

Tinh E
EF

A B B X c 12 p. B3
5 5 5 12

For three points on a coordinate plane A (9, 4), B(1, 3) and C(9, 8), find the area of the
triangle formed by using those three points as vertices.

Cho 3 diém trén mat phﬁng toa dg A (9, 4), B(1, 3) va C(9, 8), tinh dién tich cua tam gidc c6 cdc
dinh la A, Bva C.

A. 20 B. 12 C. 16 D. 24

A cylinder is formed by two circles and a folded square. Its volume is 6776cm?. Find the
22

area of one circle. (Take 7 = - ).

MGt hinh tru dwoc ghép tir hai hinh tron va mét hinh vuéng udn cong. Biét thé’tich ciia hinh tru

la 6776cm3. Hay tinh dién tich cua mot hinh tron. (Ldy 7 = g ).

A. 156cm?2 B. 77cm? C. 616cm? D. 154cm?

An exterior angle of a regular n-sided polygon is (2n+16)". Find n.
Mot goc ngoai cua da gidc déu n canh la (2n+16)°. Tim n.

A. 8 B. 10 C. 16 D. 18

How many diagonals does a convex 90-sided polygon have?
Da gidc 16i 90 canh c6 bao nhiéu dweong chéo?

A. 3915 B. 4005 C. 8010 D. 7920

Combinatorics / Té hop

3 pairs of couples sit together for dinner on one side of a long table. If each couple sits
together, how many combinations are there?
3 cdp doi ngoi dn t0i vdi nhau trén cing mot phia cia mot chiéc ban dai. Biét mdi cdp doi déu
ngoi voi nhau, hoi ¢é bao nhiéu cich ngéi nhw vay?
A. 120 B. 720 C. 90 D. 48
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22,

23.

24.

25.

4 identical Mathematics books and 4 identical English books are put on the bookshelf.
How many different way(s) of arrangement is/are there?

4 quyén sich Todn y hét nhau va 4 quyén sich Tiéng Anh y hét nhau dwoc dgt trén mot gid sdch.
Héi c6 bao nhiéu cch sip xép khdc nhau?

A. 1680 B. 70 C. 80 D. 1670

A fair 6-face die is thrown 3 times. Find the probability that the product of numbers
obtained is 18.
MGt xiic xdc 6 mdt dong chat dwoc tung 3 lin. Tinh xdc sudt dé’tich cdc s6' nhdn dwoc la 18.

1 1 1 1

A — B. — C. — D. —
12 36 18 24

Amy draws all triangles whose perimeter is 30cm and length of sides are integers less
than 13cm. How many different types of triangle(s) can she draw? (The triangles with
sides (12, 10, 8) and (12, 8, 10) are regarded as the same type of triangle).

Amy vé cdc tam gidc co chu vi la 30cm sao cho @ dai cic canh la s6'nguyén nho hon 13cm. Hoi
c6 bé c6 thé've dwoc bao nhiéu logi tam gidc khdc nhau? (Cdc tam gidc c6 canh (12, 10, 8) va (12,
8, 10) dwoc coi la cung mdt loai)

A6 B. 7 C. 8 D. 9

A flight of stairs has 6 steps. Grandma can go up for 1 step or 2 steps each time. How
many ways are there for grandma to go up the stairs?

Mt ciiu thang c6 6 bic. Mbi lin ba cd thé bwdc 1én 1 hodc 2 bic. Hoi ¢6 bao nhiéu cich dé'ba di
hét cau thang?

A. 15 B. 14 C. 13 D. 12
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PESO5

Logical Thinking/ Tw duy 16-gic

1. According to the pattern shown below, what is the next number?
Duea vao quy ludt dwéi ddy dé'tim so'tiép theo.
5+~13 ~37 ~109 ~325 ~ ...
A. 541 B. 975 C. 973 D. 653

2. A triangle with sides length 13, 20 and x. How many integers x are there?
Mot tam gidc c6 dg dai cdc canh la 13, 20 va x. Hoi x ¢ thé' nhdn bao nhiéu gid tri nguyén khdc
nhau?
A. 25 B. 26 C. 32 D. 27

3.  There are 4 students named Andy, Billy, Cindy and Danny entering a 3-day badminton
competition. In each day, a student plays one match. Any two students must play with
each other once in the whole competition. Given that:

1) Andy wins Billy on the first day.

2) Billy loses to Danny on the second day.
Which student does Andy play with on the final day?
C6 4 hoc sinh tén la Andy, Billy, Cindy va Danny tham gia mgt gidi ciu 10ng trong 3 ngay. Moi
ngay, mot hoc sinh phai didu mot tran. Hai hoc sinh bat ki ddu voi nhau ding mot tran trong ca
mila gidi. Biét rang:

1) Andy thing Billy trong ngay dau tién.

2) Billy thua Danny trong ngay thit hai.
Hoéi Andy choi v6i ai trong ngay cudi ciung?
A. Andy B. Billy C. Cindy D. Danny

4. Inalibrary, the ratio of Math books to English books is 5 : 4, the ratio of Science books to
Math books is 8 : 7. Given that the total number of Math books, English books and
Science books is 309. Find the number of Math books.

Trong thw vién, ti s6'sach Todn va sach Tiéng Anh la 5 : 4. Ti s6'sach Khoa hoc va sich Todn la 8
: 7. Biét rang téng so’ sach Todn, sdch Tiéng Anh va sdch Khoa hoc la 309 quyén. Tim s sich

Todn.
A. 103 B. 105 C. 107 D. 109
5.  In a marathon, participants need to run from red flag to blue flag, then from blue flag to

green flag. Given that there are 4 different ways from red flag to blue flag and 6 different
ways from blue flag to green flag. At least how many participants should join the marathon
so that there always exist 3 people running on the same route from start to finish?

Trong mot cudc chay dua, nguoi tham gia phdi chay tie chd co dd toi co xanh dweong, roi chay tiép
tie co xanh dwong dén co xanh 4. Biét rang c6 4 dwong khic nhau tir co dé dén co xanh dwong va
6 dweong khdc nhau tir co xanh dwong dén co xanh ld. Hoi cin it nhat bao nhiéu nguwoi tham gia
dé’chdc chin rang ton tai 3 nguoi chay cung mot dwong trong sudt cudc dua?

A. 73 B. 49 C. 26 D. 72
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10.

11.

12.

13.

14.

Algebra / Pai s

If M= \/15— 2\/15— 24/15—24/15... , find M.
BietM = \/15— 2\/15— 2415—24/15... , tinh M.

A 3 B. 5 C. 15 D. 4

Factorize (2x° —y®)+xy—(2x—Y).

Phén tich da thire (2X* —y?)+ Xy —(2X—Y) thanh nhén ti.

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

Given the polynomial f (x) = (x* —bx)(2x+b) where coefficient of x2 is 5, find the value of
f ().

Cho da thire f(X) = (X" —bx)(2x+b) cd hé s& ciia x? 1a 5, tim gid tri ciia f (1).

A. 5 B. 140 C. 18 D. -18

Given that (x—2)(x—3) is a factor of the polynomial x°+5x*—ax+b, find the sum of a
and b.

Biét rang (x—2)(x—3) la woc ctia da thire x*+5x> —ax+b, tinh tong a va b.

A. 105 B. 102 C. 104 D. 100

Find the maximum value of \/21— 2X + \/ZX -3.
Tim gid tri I6n nhat ciia N21—2X ++/2x-3.

A. 62 B. 32 C. 17+1 D. 6

Number Theory / Ly thuyét s6

How many positive integers smaller than 666 and not divisible by 6 are there?
Hoi ¢6 bao nhiéu s6’nguyén dwong nho hon 666 ma khong chia hét cho 6?
A. 555 B. 550 C. 554 D. 556

If 2x = 9(mod 11) , find the minimum value of 3-digit number x.
Biét 2x = 9(mod 11), tinh gid tri nho nhat cua s6'co 3 chik so'x.
A. 110 B. 109 C. 108 D. 107

Find the remainder when 26 is divided by 15.
Tim s0'dw khi chia 26°" cho 15.
A1 B. 4 C 11 D. 9

Find the largest 3-digit prime number.

Tim s6"nguyén t6'lén nhdt c¢é 3 chir so.
A. 999 B. 998 C. 997 D. 991
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15.

16.

17.

18.

19.

20.

Anna wants to multiply 1836 by a number X to get a perfect square. What is the smallest
value of X?

Anna mudn nhin 1836 v6i mot s6' X dé’ dwgc s6'chinh phwong. Tim gid tri nhé nhat ciia X.

A. 51 B. 17 C. 102 D. 34

Geometry / Hinh hoc

Find the area of a triangle with side lengths 12, 15 and 9.
Tinh dién tich cua tam gidc voi d¢ dai ba canh la 12, 15 va 9.
A. 36 B. 90 C. 108 D. 54

How many triangles can be created by joining 8 noncollinear points?
HGi 6 thé'tao dwoc bao nhiéu tam gidc bang cich ndi 8 diéin khong thing hang?
A. 336 B. 56 C. 168 D. 42

Look at the figure below, find the area of the shaded region in m2.
Quan sat hinh dwéi diy dé’tinh dién tich phin dwgc t6 ddm theo m2.

| 5m
Tm

| Om 9Qm
A, V5066 B. 106.5 C. 35066 D. 213

2

Given a circle with radius 22. Find the area of the largest square inscribed circle.
Cho mgt hinh tron co bin kinh 22. Tinh dién tich ciia hinh vudng I6n nhdt ngi tiép hinh tron do.
A. 242 B. 484 C. 968 D. 1936

In this figure, hexagon ABCDEEF is equiangular. ABJI and FEHG are squares with areas 18 and
32 respectively. AJBK is an equilateral triangle and FE = BC. What is the area of AKBC?

Hinh duw6i ddy c6 ABCDEF la luc gidc c6 cdc gc bing nhau. ABJI va FEHG la cdc hinh vudng vdi dign
tich Ian lwgt la 18 va 32. JBK la tam gidc déu c6 FE = BC. Hoi di¢n tich ctia tam gidc KBC la bao nhigu?

1 J
18 K

/

‘A B !
/

F C
G
32 E D
H
A. 12 B. 24 C. 16 D. 15
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21.

22,

23.

24.

25.

Combinatorics / T6 hop

In how many ways can we arrange 3 girls and 3 boys in a line so that 3 girls stand next to
each other and the girl Ashley stands between two other girls?

Héi ¢6 bao nhiéu cdch sip xép 3 ban nam va 3 ban nit thanh mét hang sao cho 3 ban nik dirng
ngay canh nhau va ban nir Ashley dirng giita hai ban nir con lai?

A. 24 B. 12 C. 720 D. 48

A fair 6-face die is thrown 4 times. Find the probability that the sum of all numbers
obtained is even.
M6t xiic xdc 6 mdt dong chat dwoc tung 4 Ian. Tinh xdc sudt dé’tong tat cd cdc s6' nhin dwoc la s6
chin.
A 2 B. - c ! p. 1

3 6 2
Use 0, 1, 3, 5, 6 without repetition to form 5-digit numbers divisible by 5. How many
number(s) can be formed in this way?
Lay cic s6°0, 1, 3, 5, 6 (khong lap lai) dé'ldp s6'c6 5 chir s6 chia hét cho 5. Hoi c6 thé’ldp dwoc bao
nhiéu s0 nhuw vay?
A. 48 B. 42 C. 36 D. 120

42 cards are marked from 1 to 42 and drawn at random. At least how many cards should
be drawn to ensure that we get 2 cards whose numbers double each other?

42 1d bai dwoc dinh so tir 1 dén 42 va dwoc rit ngdu nhién. Hoi cin rit it nhat bao nhiéu ld bai
dé’chic chin 1dy dwoc 2 1 bai gdp doi nhau?

A. 25 B. 26 C. 27 D. 28

In how many ways can we distribute 2 different balls into 3 different boxes given that
box can be empty?

Héi c6 bao nhiéu cich dé chia 2 quad béng khic nhau vao 3 hp khic nhau biét ring cé thé cé hép
rong?

A. 8 B. 6 C.9 D. 5
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HEAT ROUND / VONG CHUNG KET QUOC GIA
DE SO 1: Dé thi Vong Chung két qudc gia nim hoc 2020 — 2021

Logical Thinking / Tw duy 16-gic

1.  There are some chickens and rabbits in a cage. The number of rabbits is 3 times less 16 as
the number of chickens. The total number of rabbit legs is 186 more than that of chicken.
How many rabbit(s) is / are there?

3 times less 16: Gdp 3 lin va bét 16 con; Total: Tong so.

2.  There are 25 problems in a mathematics competition. The scores of each problem are
allocated in the following ways: 2 marks will be given for a correct answer, 1 mark will
be deducted from a blank answer and 2 marks will be deducted from a wrong answer.
Find the minimum number of candidate(s) to ensure that 3 candidates will have the
same scores in the competition.

Allocated: Dwoc quy dinh; Deducted: Bi trie; Minimum number of candidates: S0’ thi sinh it nhat;
Ensure: Chic chin ring; Same scores: Ciing s6’ diéim.

3.  From the pattern shown below, what is the number in the blank with the question mark?
Pattern: Quy ludt; The blank: Chd trong.

2 ~4-~18 ~ 116 ~ 802 ~ 5604 ~7? ~ ...

4. There are six teams named A, B, C, D, E and F participating in a tournament. In 5 days,
each team will play one game each day. They play against another team once in the
tournament. There are 3 games every day, given that:

1) Team B is defeated by Team F on the first day.
2) Team A wins Team C on the second day.
3) Team E is defeated by Team B on the third day.
4) Team C wins Team F on the fourth day.
Which team does Team D play with on the fifth day ?
Tournament: Giai ddu; Games: Trin diu.

5. There are 5 suspects which are A, B, C, D, E in a case. They provide the testimony below

respectively. It is known that only one of them did not lie and there is only one criminal.
Who is the criminal?

A: Cis the criminal.

B: Aislying and I am not the criminal.

C: D and E are both not the criminal.

D: Cislying and A is not the criminal.

E: Iam the criminal.
Suspects: Nghi pham; Case: Vu dan; Testimony: Loi khai; Respectively: Lan lwgt; Lie: N6i doi;
Criminal: Toi pham.
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10.

11.

12.

13.

14.

15.

Algebra / Pai s
—2X

How many integral solution(s) is / are there for x if —4 > >—77?

Integral solutions: Nghiém nguyén.

Factorize X* —y? —4x+6y—5.

Factorize: Phan tich thanh nhadn tir.

) ) 1
Given x is a non-zero real number and x> —6x+1=0. Calculate x*+ — -
X

Non-zero real number: SO thiee khdic 0; Calculate: Tinh.

x and y are real numbers and |X — 6| +y?—6y+9=0. Find the value of 3x—y.

Real numbers: S6 thwec; Value: Gid tri.
Given that f (x) =ax® +bx+c , f(—4)=-10, f(4) =22 and f(-2)=1.Find f(2).

Number Theory / Ly thuyét s6

Find the sum of positive factors of 1092.
Sum: Téng; Positive factors: Cic wdc s6 dirong.

Find the remainder for 119°° divided by 12.
Remainder: S6"dw; Divided: Bi chia boi.

Find the last digit of A if A=8+50+344+...+(7" +1)+(7* +1).
The last digit: Chit s0 tdn cung.

x is a real number, X >0 and x=4- 6 5 . Find the value of x.
1+
6
4= 6
1+—

4.

Real number: S0 thwec; Value: Gid tri.
: e 7 ox 11 . - .

Given x and y are positive integers and 15 <—< B When y attains minimum, find the

y

value of x.
Positive integers: S0’ nguyén dwong; Minimum: Gid tri nho nhit.

33

KY THI OLYMPIC TOAN HQC QUOC TE TIMO (Thailand International Mathematical Olympiad)
FERMAT Education: Sé 6A1 tiéu khu Ngoc Khdnh, Ba Pinh, Ha Ngi — 0917830455 / 02466572055
Email: olympic.fermat@gmail.com



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Geometry / Hinh hoc

For four points on a coordinate plane A(2,-8), B(6,9),C(-8,—7) and D(-2,4), find the
area of the convex quadrilateral formed by using the 4 points as vertices.

Points: Diéim; Coordinate plane: Mt phiang toa dg; Area: Di¢n tich; Convex quadrilateral: Tir
gidc [6i; Vertices: Dinh.

Find the area enclosed by the x-axis, straight line 9x+4y—-108=0 and straight line
3x—4y+12=0.
Area: Dién tich; Enclosed: Chéin béi; x-axis: Truc Ox; Straight line: Dwong thing.

The radius of a sector is 9 and its perimeter is 52. Find the area of this sector.
Radius: Bin kinh; Sector: Hinh quat tron; Perimeter: Chu vi; Area: Dién tich.

Combine 612 squares with side length 1 unit to form a rectangle. Find the minimum
perimeter of that rectangle.

Combine: Ghép; Squares: Hinh vuéng; Side length: D¢ dai canh; Unit: Don vi do; Rectangle:
Hinh chit nhat; Minimum perimeter: Chu vi nho nhat.

If the straight line “L” passes through the point A(9,8), and the slope of L is —4. Find the
x-intercept of L.
Straight line: Duong thiang; Passes through: Di qua; Slope: Hé s6'goc; x-intercept: Hoanh d¢ giao
diém véi truc Ox.

Combinatorics / T6 hop

If x and y are integers, 6xy —2x+3y = 27. Find the sum of all values of y.
Integers: S0 nguyén; Sum of all values: Tong tat ca cdc gid tri.

Harry draws 4 balls randomly from a bag with 7 black balls and 5 white balls. Find the
probability that at least 3 black balls are drawn.
Draws: Chon ra; Randomly: Ngdu nhién; Probability: Xdc sudt; At least: It nhat.

40 cards are marked from 21 to 60 and 2 cards are drawn at random. Find the probability
that at least one of the two cards drawn is a multiple of 7.
At random: N gﬁu nhién; Probability: Xdc sudt; At least: It nhat; Multiple: Bgi.

How many 3-digit numbers whose sum of digits are multiples of 5 are there?
3-digit numbers: Céc s6'co 3 chir s6; Sum of digits: Tong cic chir s6; Multiple: Boi.

A collection of integers chosen from 1 to 2020 has the property that none of its members
are 4 times of another. What is the maximum number of members such a collection can
have?

A collection of integers: Tdp hop cdc s6 nguyén; Property: Tinh chdt; 4 times of: Gip 4 lin;
Maximum number of members: S0 phin tir toi da.
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10.

DE SO 2: Dé thi Vong Chung két quéc gia nim hoc 2019 - 2020

Logical Thinking / Tu duy 10-gic

If abcd +bcda+ cdab+dabc =17776, calculate a+b+c+d .
Calculate: Tinh.

There are 22 problems in a mathematics competition. The scores of each problem are
allocated in the following ways: 3 marks will be given for a correct answer, 1 mark will
be deducted from a wrong answer and 0 marks will be given for a blank answer. Find
the minimum number of candidate(s) to ensure that 2 candidates will have the same
scores in the competition.

Allocated: Dwoc quy dinh; Deducted: Bi trie; Minimum number of candidates: SO’ thi sinh it nhat;
Ensure: Chdc chin rang; Same scores: Ciing so' diéin.

30" September, 2020 will be Wednesday. Which day of the week will 28% September,
2028 be?
September: Thing 9; Wednesday: Thir Tw; Day of the week: Thir trong tudn.

Given that A:B=9:11,B:C=6:12, C:D=7:13 and A+ B+C + D =5800. Find B.
From the pattern shown below, what is the number in the blank with the question mark?
Pattern: Quy ludt; Blank: Cho trong.

8 ~24 ~ 48 ~ 80 ~ 120 ~ 168 ~?

Algebra / Pai s6

Given that a>2 and the equation ax’+14x+6c=0 has real root(s). What is the
maximum value of integer c?
Equation: Phwong trinh; Real root: Nghiém thwc; Maximum value: Gid tri I6n nhat.

Factorize X* +8x—y*>—4y+12.
Factorize: Phin tich da thirc thanh nhin tir.

7X+12

How many integral solution(s) is / are there for x if —11< <29?

Integral solutions: Nghiém nguyén.

. . . ) 3x+y=30
Find x if x and y satisfy the system of equation: .
5x—-3y=8

System of equation: H¢ phwong trinh.

Given the polynomial f(x)=ax’+bx+c and f(—4)=3, f(4)=12, f(-1)=1.Find the
value of f(1).
Polynomial: Da thirc; Value: Gid tri.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Number Theory / Ly thuyét s

Given that x is a 3-digit odd number and X =12(mod17). Find the maximum value of x.

3-digit odd number: S6'1é co 3 chir s6; Maximum value: Gid tri lon nhit.

Given x>0and X+1:7,find the value of X3+i3.
X X

Value: Gid tri.

Find the last digit of A if A=7+37+217+...+ (6% +1)+(6'° +1).
Last digit: Chir s6'tdn cung.

If (x—1) is a factor of polynomial 2019x* —1994x —c . Find the value of c.
Factor: Nhan tiz; Polynomial: Da thirc; Value: Gid tri.

Find the sum of positive factors of 836.
Sum: Tong; Positive factors: Udc s6 dirong.

Geometry / Hinh hoc

How many diagonals does a convex dodecagon (12-sided polygon) have?
Diagonal: Dwong chéo; Convex dodecagon: Da gidc 16i 12 canh.

Given that right-angled AABC ~ ADEF and two right-angled sides AB=15, AC =36.

Find E .
EF

Right-angled: Vuong; Right-angled sides: Canh géc vuong.

If a straight line “L” passes through A(5,-1), and the slope of L is 10. Find the y-

intercept of L.
Straight line: Puong thiang; Slope: Hé s6'gdc; y-intercept: Tung do giao diéin véi truc Oy.

For three points on a coordinate plane A(3,—7),B(-8,-1),C(9,4), find the area of the

triangle formed by using those three points as vertices.
Point: Diém; Coordinate plane: Mt phofng toa do; Area: Dién tich; Triangle: Tam gidc; Vertices:
Dinh.

An interior angle of an n-sided regular polygon is (12n+48)°. Find the maximum value
of n.

Interior angle: Goc trong; Regular n-sided polygon: Da gidc déu n canh; Maximum value: Gid tri
I6n nhat.
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21.

22.

23.

24.

25.

Combinatorics / T6 hop

A fair 6-face dice is thrown 2 times. Find the probability that the product of numbers
obtained is a multiple of 4.
Fair 6-face dice: Xiic xdc 6 mgt dong chat; Probability: Xdc sudt; Product: Tich; Multiple: Bji.

22 cards are marked from 1 to 22 and 2 cards are drawn at random. Find the probability
that two cards drawn are both multiples of 7.
At random: N gﬁu nhién; Probability: Xdc sudt; Multiple: Bgi.

3 identical blue books, 5 identical black books and 4 identical white books are put from
left to right. How many different permutation(s) is / are there?
Identical: Y hét nhau; Permutations: Cich sip xép.

When do the hour hand and the minute hand form a straight line after 9am for the
earliest case?

Hour hand: Kim gio; Minute hand: Kim phiit; Straight line: Mot dwong thang; Earliest case:
Thoi diém gin nhat.

If x and y are positive integers, xy —7x+3y =51. Find the number of all solutions of (X, y).
Positive integers: S0 nguyén dwong; Solutions: Nghi¢m.
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DE SO 3: Pé thi Vong Chung két quéc gia nim hoc 2018 - 2019

Logical Thinking / Tu duy 10-gic

1.  There are 6 pieces of white chopsticks, 8 pieces of yellow chopsticks and 10 pieces of blue
chopsticks mixed together. If you want to get 4 pairs of chopsticks of the same color in
the dark, at least how many pieces of chopsticks are needed to be taken out?

Pairs of chopsticks: Déi diia; At least: It nhat.

2. Robert goes east for 28km, goes south for 28km, then goes west for 7km. How many km
is he now from the original position?
East: Phia Dong; South: Phia Nam; West: Phia Tdy; Original: Ban diu.

3. Given that A:B=3:5,B:C=7:11, C:D=2:3 and A+B+C+D=1161. What is the
value of B?
Value: Gid tri.

4. If abcd +bcda+cdab+dabc =37774, calculate a+b+c+d .
Calculate: Tinh.

5. There are 5 statements on a piece of paper as shown below, and only one of them is
correct. Write down the English letter before the correct statement on the answer sheet.
Statement: Phit biéu; Correct: Dung; Incorrect: Sai.

A) There is exactly one incorrect statement.

B) There are exactly two incorrect statements.
C) There are exactly three incorrect statements.
D) There are exactly four incorrect statements.

E) There are all five incorrect statements.

Algebra / Dai s¢

. . . 3X+4y=-27
6. Find the value of x to satisfy the system of equations .
4x-3y=-11

Value: Gid tri; System of equation: H¢ phwrong trinh.

7. Find the value of x if |X+5|—|X—9|=2.

Value: Gid tri.

8. Find the value of the following expression. (Write down your answer in the simplest
fraction)
Value: Gid tri; Expression: Biéu thikc; Simplest fraction: Phin so'toi gian.
1 1 1 1 1 1
+ + + + +
14x34 34x20 46x26 20x46 7x20 20x13
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10.

11.

12.

13.

14.

15.

16.

17.

Given that|X + 5| +(y—4)* =0, find the value of A:
Value: Gid tri.
201 2018

A=(y+x)+(y+x)2+(y+x)3+...+(y+x) Ty + X)),

If x, y are positive integers such that 5x+3y =37, find the minimum value of X+Y.
Positive integers: S0 nguyén dwong; Minimum value: Gid tri nho nhat.

Number Theory / Ly thuyét s6

When a 4-digit number is divided by 4, 6 or 8, the remainder is 3. What is the largest
possible value of that 4-digit number?

4-digit number: S6'cé 4 chir s6; Divided: Chia cho; Remainder: S0’ dw; Largest possible value: Gid
tri [6m nhit c6 thé.

If X*—y*+8y—16=(x+ay+b)(x+cy+d), find the value of axc+bxd.
Value: Gid tri.

Find the last digit of A if A=1+4+9+16+25+...+841+900+961.
Last digit: Chir s6'tdn cung.

Given x>0 and X+1:7,ﬁnd the value of X2+i2.
X X

Value: Gid tri.

Given that x is rational, x>0 and x=3+ Lﬂr . Find the value of x.
3+ ——
3+...

Rational: S6'hiru ti; Value: Gid tri.

Geometry / Hinh hoc

If the side lengths of a triangle are 24, 32 and 40, find the area of the triangle.
Side lengths: D¢ dai canh; Triangle: Hinh tam gidc; Area: Dién tich.

24 32

40

For four points on a coordinate plane A(2,4),B(5,4),C(5,-9),D, find the area of the

rectangle formed by using those four points as vertices.
Points: Diém; Coordinate plane: Mt phﬁng toa do; Area: Dién tich; Rectangle: Hinh chir nhat;
Vertices: Dinh.
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18.

19.

20.

21.

22,

23.

24.

25.

Find the largest area of a quadrilateral whose perimeter is 24.
Largest area: Dién tich Ion nhit; Quadrilateral: Tir gidc; Perimeter: Chu vi.

In the attached figure, AADB ~ AABC ~ ACDB, find the value of ZBAD.
Figure: Hinh ve; Value: Gid tri.
A

B C

The figure below shows that a circle is inscribed in an equilateral triangle. The equilateral
triangle is also inscribed in another circle. Find the ratio of the radius of the smaller circle
is divided by that of the larger circle.

Figure: Hinh vé; Circle: Hinh tron; Inscribed: N§i tiép; Equilateral triangle: Tam gidc déu; Ratio:
Ti 1¢; Radius: Ban kinh.

NS

Combinatorics / Té hop

How many integral solution(s) is / are there for x if —27 <4x—-7<17?
Integral solutions: Nghiém nguyén.

How many 3-digit numbers whose sum of digits are multiples of 3 are there?
3-digit numbers: S6'cd 3 chir s6; Sum of digits: Tong cic chiv s6; Multiple: Bgi.

When do the hour hand and the minute hand overlap between 10pm and 11pm in a day?
Hour hand: Kim gio; Minute hand: Kim phiit; Overlap: Trung nhau.

30 cards are marked from 1 to 30 and 2 cards are drawn at random. Find the probability
that two cards drawn are both multiples of 9.

At random: Ngdu nhién; Probability: Xdc sudt; Multiple: Bji.

How many 3-digit integers whose sum of digits is an even number? (e.g. 123, 222, 790)

3-digit integers: S0 nguyén cé 3 chir so; Sum of digits: Téng cdc chit s6; Even number: SO chan.
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DE SO 4: Pé thi Vong Chung két quéc gia nim hoc 2017 - 2018

Logical Thinking / Tw duy 16-gic

1.  Find the 3-digit number ACA. Given A and C are two non-zero digits and the 3-digit
numbers formed by these two digits have the following properties:
1. CAC is divisible by 9;
2. CCA is divisible by 7;
3. ACC has an odd number of factors.
Non-zero digits: Chir s6'khic 0; 3-digit numbers: S6'c6 3 chir so; Properties: Tinh chit; Divisible:
Chia hét; Odd number of factors: S6'wéc lé.

2. Split 7, 34, 51, 64, 69, 70, 92 and 720 into 2 groups of 4 numbers such that the products of
numbers in both groups are equal. Find the sum of the numbers of the group that
contains 7.

Split: Tach; Groups: Nhém; Products: Tich; Equal: Bang nhau; Sum: Tong.

3. 30 children, numbered 1 to 30, sit around a circle in order. Each child has an integer in
hand. The child numbered 1 has the integer 1. The child numbered 2 has the integer 2.
Given that the sum of the integers of any 21 consecutive children is equal to 7. What is
the integer held by the child numbered 307
Circle: Vong tron; Integer: S6'nguyén; Sum: Tong; Consecutive: Lién tiép; Equal: Bing.

4.  There are 20 problems in a mathematics competition. The scores of each problem are
allocated in the following ways: 2 marks will be given for a correct answer, 0 marks will
be given for a blank answer or wrong answer. Find the minimum number of candidate(s)
to ensure that 3 candidates will have the same scores in the competition.

Allocated: Duwoc quy dinh; Deducted: Bi trie; Minimum number of candidates: SO thi sinh it nhat;
Ensure: Chdic chin rang; Same scores: Cing so' diéin.

5.  There are 3 pieces of white chopsticks, 4 pieces of yellow chopsticks and 5 pieces of
brown chopsticks mixed together. Close your eyes. If you want to get a pair of yellow
chopsticks, at least how many pieces of chopsticks are needed to be taken?

Pairs of chopsticks: Déi diia; At least: It nhit.

Algebra / Dai s¢

6. Find the value ofxif|X+7|—|X—4|=9.
Value: Gid tri.

7.  Factorize x> —y*+2y—1.
Factorize: Phén tich da thivc thanh nhin tir.

8. How many integral solution(s) is / are there for x if —24 <7x+4<18?
Integral solutions: Nghiém nguyén.
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x—-11 x-11

= , find x.
(Xx=5)(x-6) (x=4)(x-7)

9. Itis known that x#4,5,6,7.If

10. Given that a is a negative real number and a=#-1.If a+ il =-3, find a.
a+

Negative real number: S0"thyec dm.

Number Theory / Ly thuyét s6”

11. Find the remainder when 2017%" is divided by 16.
Remainder: S6 dw; Divided: Chia cho.

12. Given that x is a real number, find the minimum value of X*+6x+25.
Real number: S6' thwee; Minimum value: Gid tri nho nhit.

13. Find the last digit of A if A=1+3+3*+3>+...+3%° +3%.
Last digit: Chir s6'tdn cung.

14. Given X>0and X+ l =2017, find the value of x* +i2 .
X X

Value: Gid tri.

15. If (x—1) is a factor of polynomial (2017x* —1221x—c). Find the value of c.
Factor: Nhan tir; Polynomial: Da thirc; Value: Gid tri.

Geometry / Hinh hoc

16. In the figure below, AB = AC. D is a point on AB. E is on the extension of AC. DE

intersects BC at F. If E = 1, E = E . Find the value of E
BF 8 AE 4
Figure: Hinh ve; Extension: Kéo dai; Intersects: Cit; Value: Gid tri.
A
D

C
E

17.  For three points on a coordinate plane A (1, 3), B (5, 2) and C (7, 4), find the area of the
triangle formed by using those three points as vertices.
Points: Diém; Coordinate plane: Mt phiang toa d6; Area: Dién tich; Triangle: Tam gidc; Vertices:
Dinh.
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18.

19.

20.

21.

22.

23.

24.

25.

The lengths of 3 sides of a right-angled triangle are all integers. One of the right-angled
sides is 2017. Find the length of the other right-angled side.

Lengths: D¢ dai; Sides: Canh; Right-angled triangle: Tam gidc vudng; Integers: S0 nguyén;
Right-angled sides: Canh goc vuong.

ABCDEF is an equiangular hexagon. AB = 2015; BC = 2016; CD = 2017 and DE = 2018.
Find the perimeter of ABCDEF.

Equiangular hexagon: Luc gidc c6 6 g6c bang nhau.

How many diagonal(s) does a convex nonagon (9-sided polygon) have?
Diagonal: Pwong chéo; Convex nonagon: Da gidc 16i ¢6 9 canh.

Combinatorics / T6 hop

Find the number of the combination(s) arranging 3 boys and 4 girls in a row.
Combination: Cdch sip xép; Row: Hang ngang.

Four boys Bobby, Benson, Benny, Benjamin and three girls Grace, Gloria, Georgia are to
be seated in a row according to the following rules:

i) A boy cannot sit next to another boy and a girl cannot sit next to another girl

ii) Benny must sit next to Gloria.

Find the number of the combination(s) satisfying the above condition.

Row: Hang ngang; Combination: Céch sip xép; Condition: Diéu ki¢n.

A fair 6-face dice is thrown 2 times. Find the probability that the sum of numbers
obtained is 4 or 7.
Fair 6-face dice: Xiic xic 6 mgt dong chat; 2 times: 2 lin; Probability: Xdc sudt; Sum: Téng.

20 cards are marked from 1 to 20 and 2 cards are drawn at random. Find the probability
that two cards drawn are both multiples of 5.
At random: N gﬁu nhién; Probability: Xdc sudt; Multiples: Boi.

Anna goes from point A to point B. Each step, she can only move up or move right along
the line. How many method(s) is / are there?
Move up: Di lén trén; Move right: Di sang phai; The line: Duwong ké; Method: Cich di chuyén.

B
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DE SO 5: Pé thi Vong Chung két quéc gia nim hoc 2016 - 2017

Logical Thinking / Tu duy 10-gic

1.  Selena’s dessert is stolen, she asked her 4 guests and received replies as the followings:
Hera: “David’s stolen it.”
David: “Steve’s stolen it.”
Ruby: “I have not stolen it.”
Steve: “David is lying.”
Given that only one of them had told the truth, who stole Selena’s dessert?
Lying: N6i doi; Told the truth: Noi that.

2. Split 85, 104, 119, 121, 143, 161, 176 and 230 into 2 groups of 4 numbers such that the
products of numbers in both groups are equal. Find the sum of the numbers of the group
that contains 104.
Split: Tach; Groups: Nhém; Products: Tich; Equal: Bang nhau; Sum: Tong.

3.  John wrote a 4-digit number on a paper and asked Peter to guess it.
Peter asked: “Is the number 4321?”
John replied: “Three digits are correct. The positions of those digits are also correct.”
Peter asked again: “Is the number 2420?”
John replied: “Two digits are correct, but the positions of those digits are both wrong.”
What is the number written by John?
4-digit number: S6'co 4 chir s6; Digit: Chit so; Position: Vi tri.

4. A box contains 100 coloured pens: 40 blue, 30 red, 20 green and 10 yellow. Ivy takes
some pens from the box without looking at the colours of the pens. What is the least
number of pens she must take to ensure that she has at least 25 pens of the same colour?
Least: It nhat; Ensure: Chdic chin.

5.  There is only one correct sentence within the following five sentences. Write down the
letter before the correct statement on the answer sheet.
Sentence: Cau; Statement: Phit biéu.

A All of the sentences below are correct.
B All the sentences below are wrong.
C Only one sentence above is correct.
D All the sentences above are correct.
E None of the sentences above is correct.

Algebra / Dai s6

6. Given a’+a—3=0, find the value of a* +7a.
Value: Gid tri.
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10.

11.

12.

13.

14.

15.

16.

Calculate 1x2x3+2x3x4+3x4x5+---+20x21x22.
Calculate: Tinh.

If (x+2)4 =bx*+cx® +dx® +ex+ f, find the value of b—c+d —e+ f .
Value: Gid tri.

If a and b are positive integers and \/5 —\/5 = \f 36—-4/1292, find the value of a—b.

Positive integers: S0 nguyén dwong.

Calculate 1+1+£+i+---.
3 9 27

Calculate: Tinh.

Number Theory / Ly thuyét s6

Find the number of positive factors of 2016.
Positive factors: Udc s6'dwong.

Find the last two digits of 7°°°.
Last two digits: Hai chir s6'tdn cing.

Split 25 into some integers (e.g.(12,13)/(20,5)/ (18,4,3)...) so that the product among those
numbers is the largest. Find the value of that product.
Split: Tach; Product: Tich; Largest: Lon nhat; Value: Gid tri.

Find the number of digits of A if A=999...999x666...666.

2016 2016

Number of digits: S0 cdc chir so.

Find the prime number p for which p + 64 is a perfect square number.

Prime numbers: S0'nguyén to; Perfect square: S0’ chinh phwong.

Geometry / Hinh hoc

In the figure, rectangle ABCD is formed by 7 smaller identical rectangles. The perimeter
of the rectangle ABCD is 340 cm. Find the area of the rectangle ABCD in cm?.
Figure: Hinh ve; Rectangle: Hinh chit nhdt; Identical: Y hét nhau; Perimeter: Chu vi; Area: Dién

tich.
A D

B C
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17.

18.

19.

20.

21.

In a convex polygon with n sides, one interior angle is selected. If the sum of the
remaining N —1 interior angles is 2016°, find the value of n.

Convex polygon: Da gidc [6i; Sides: Canh; Interior angle: Goc trong; Sum: Tong; Remaining: Con
lai; Value: Gid tri.

In the figure, ABCD is a trapezium. If AB//DC, ADC = AEB =90°and CD =2AB, find

the value of AC .
BD
Figure: Hinh ve; Trapezium: Hinh thang; Value: Gid tri.

A g

A triangle has sides with lengths 13cm, 14cm and 15cm. Find the area of the triangle in
unit cm?.
Triangle: Hinh tam gidc; Sides: Canh; Length: D§ dai; Area: Dién tich; Unit: Don vi.

Find the value of A+B+C+D+E +F +G in the figure below.
Value: Gid tri; Figure: Hinh ve.

Combinatorics / Té hop

Five students, A, B, C, D and E, are passing a ball, initially A holds the ball. If after 3
passes A holds the ball again and after 6 passes C holds the ball, how many possible
ways of passing the ball are there?
Initially: Ban ddu; Pass: Chuyén bong.
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22,

23.

24.

25.

The attached figure is made up of 6 regions. A colour is filled into each region, and two
adjacent regions do not share the same colour. If there are in total 4 colours to choose
from to fill in the regions, how many ways are there to colour the figure?

Region: Phin; Adjacent: Canh nhau; Figure: Hinh ve.

In the figure below, how many triangles can be formed by joining 3 distinct points
together?
Figure: Hinh vé; Triangle: Tam gidc; Join: Noi; Distinct: Phin biét.

There are 20 balls in a box. The balls are in 5 colours. For each colour, there are 4 balls. If
we draw 5 balls randomly and simultaneously, how many combinations are there about
the colours of 5 balls?

Randomly: Ngdu nhién; Simultaneously: Ciing lic; Combinations: T6 hop (Cich chon khong xét
thir tw).

Select a group of 3 students to be the representatives from 7 boys and 4 girls. Given at

least one of the representatives is a girl, how many possible combinations are there?
At least: It nhit; Combinations: T6 hop (Cich chon khong xét thir tw).
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PAP AN THAM KHAO

PRELIMINARY ROUND / VONG LOAI QU6C GIA

PE SO 1: Dé thi Vong loai qudc gia nim hoc 2020 - 2021

Logical Thinking Number Theory Combinatorics

1) 11) 21)

A C B
2) 12) 22)

B C B
3) 13) 23)

A B D
4) 14) 24)

C D C
5) 15) 25)

B C D

Arithmetic Geometry

6) 16)

C D
7) 17)

D B
8) 18)

D D
9) 19)

B A
10) 20)

D A
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PE SO 2

Logical Thinking Number Theory Combinatorics

1) 11) 21)

A A B
2) 12) 22)

C B C
3) 13) 23)

B A A
4) 14) 24)

C B B
5) 15) 25)

A D C

Arithmetic Geometry

6) 16)

C A
7) 17)

B D
8) 18)

D C
9) 19)

B A
10) 20)

C D
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PESO 3

Logical Thinking Number Theory Combinatorics

1) 11) 21)

B B C
2) 12) 22)

C D D
3) 13) 23)

A D A
4) 14) 24)

B B C
5) 15) 25)

D C B

Arithmetic Geometry

6) 16)

A B
7) 17)

D A
8) 18)

C D
9) 19)

C B
10) 20)

A C
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PE SO 4

Logical Thinking Number Theory Combinatorics

1) 11) 21)

A D D
2) 12) 22)

A C B
3) 13) 23)

B A D
4) 14) 24)

C B B
5) 15) 25)

D B C

Arithmetic Geometry

6) 16)

B A
7) 17)

A C
8) 18)

C D
9) 19)

B B
10) 20)

D A
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PESO5

Logical Thinking Number Theory Combinatorics

1) 11) 21)

C A D
2) 12) 22)

A B D
3) 13) 23)

D C B
4) 14) 24)

B C D
5) 15) 25)

B A C

Arithmetic Geometry

6) 16)

A D
7) 17)

A B
8) 18)

D B
9) 19)

C C
10) 20)

D A
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HEAT ROUND / VONG CHUNG KET QUOC GIA

DE SO 1: Pé thi Vong Chung két qudc gia nim hoc 2020 — 2021

Logical Thinking Number Theory Combinatorics
1) 11) 21)
59 3136 10
2) 12) 22)
197 1 14
33
3) 13) 23)
39218 2 73
260
4) 14) 24)
F 210 -4 180
5) 15) 25)
B 1 1616
Arithmetic Geometry
6) 16)
6 116
7) 17)
(x+y-5)(x—y+1) 72
8) 18)
34 153
9) 19)
15 104
10) 20)
17 11
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DE SO 2: Dé thi Vong Chung két quéc gia nim hoc 2019 — 2020

Logical Thinking Number Theory Combinatorics
1) 11) 21)
16 981 El
12
2) 12) 22)
87 322 1
77
3) 13) 23)
Thursday 0 27720
4) 14) 24)
770 25 9164
1
5) 15) 25)
224 1680 5
Arithmetic Geometry
6) 16)
4 54
7) 17)
(X+y+6)x 5
(x—y+2) 13
8) 18)
11 -51
9) 19)
7 78.5
10) 20)
13 6
4
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DE SO 3: Pé thi Vong Chung két qudc gia nim hoc 2018 — 2019

Logical Thinking Number Theory Combinatorics
1) 11) 21)
21 9987 12
2) 12) 22)
35 -17 300
3) 13) 23)
210 6 10:54 E
11
4) 14) 24)
34 47 i
145
5) 15) 25)
D 4 450
Arithmetic Geometry
6) 16)
-5 384
7) 17)
3 39
8) 18)
3 3%
182
9) 19)
0 450
10) 20)
9 1:2
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DE SO 4: Dé thi Vong Chung két qudc gia nim hoc 2017 — 2018

Logical Thinking Number Theory Combinatorics

1) 11) 21)

141 1 5040
2) 12) 22)

853 16 72
3) 13) 23)

-2 4 1
4) 14) 24)

43 4068287 3

95

5) 15) 25)

10 796 92

Arithmetic Geometry
6) 16)
3 2
7) 17)
(X=y+D(x+y-1) 5
8) 18)
7 2,034,144

9) 19)

11 12099
10) 20)

-2 27
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DE SO 5: Pé thi Vong Chung két qudc gia nim hoc 2016 — 2017

Logical Thinking Number Theory Combinatorics
1) 11) 21)
Ruby 36 156
2) 12) 22)
574 01 336
3) 13) 23)
4301 8748 76
4) 14) 24)
79 4032 121
5) 15) 25)
E 17 130
Arithmetic Geometry
6) 16)
12 7000
7) 17)
53130 14
8) 18)
1 2
9) 19)
2 84
10) 20)
§ 1800
2
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HEAT ROUND ANSWER SHEET

MAU PHIEU TRA LOT VONG CHUNG KET QUOC GIA

Admission ID: Centre No:

S6'bdo danh: S6'phong thi:
Contestant Name:

Ho tén thi sinh:

Date of Birth: Contestant Grade:
Ngay sinh: Khoi thi:

School Name: City / Province:
Tén truong: Thanh phd'/ Tinh:

Fill all the information above in BLOCK LETTER.
Dién diy dii thong tin, trong d6 mdi 6 ciia s6'bdo danh dién diing 1 chir s6'hodc 1 chir cdi.

Logical Thinking Number Theory Combinatorics
1) 11) 21)
2) 12) 22)
3) 13) 23)
4) 14) 24)
5) 15) 25)
Arithmetic / Algebra Geometry
6) 16)
7) 17)
8) 18)
9) 19)
10) 20)
Proctor’s Signature Contestant’s Signature
Cdn bo coi thi ki va ghi 10 ho tén Thi sinh ki va ghi ro ho tén
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MOT SO CAC KY THI OLYMPIC QUOC TE TIEU BIEU KHAC

Poén dau xu thé hoi nhap va hgp tac qudc t€ trong linh vuc gido duc va dao tao, tiép
can cudc cach mang cong nghiép 4.0, dén nay Cong ty C6 phan Gido duc FERMAT da chiing
to duoc ndng luc lam viéc vdi cac to chite gido duc cd uy tin trén thé gidi va duoc tin tudng uy
quyeén trién khai, td chitc va phoi hop t6 chire cung cac don vi gido duc Viét Nam nhiéu ky thi
Olympic vé Toan, Tin, Khoa hoc va tiéng Anh.

Céc ky thi t& chikc tai nhidu hoi dong thi trén khap ca nude, véi dong dao hoc sinh tir
mau gido cho dén 16p 12 tai hang tram truong hoc tham du.

od TSR WS e T TEE
v ‘j i @ JFERMAT

Lt
i

VONG LOAI QUOC GIA
KY THI TIENG ANH QUOC TE - HIPPO 2021

Lé khai mac Vong Chung két quoc gia HKIMO Doan hoc sinh check-in tai Vong logi quoc
2021 tai trwong THCS Lé Loi, Ha Dong, Ha N§i gia HIPPO 2021

N7 ETERMAT

&/ ekl
TIMOIS
THAILAND INTERNATIONAL MATHEMATICAL OLYMPIAD

FINAL ROUND 202i

X H™ 0 = k1 58 _——= e
-1) y.‘
Glﬂ“

Doan trwong TH Ha Long, Qudng Ninh tham gia Vbﬁ.g Chug ket quoc t& TIMO 2021
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1. Cac Ky thi Olympic Toan qudc t&

Internatmnal
STEM Dlympiad

E@

COPERNICUS
A TRADITION OF EXCELLENCE
e =1+
“eof Yo - ( ) < > N
¥ stemco Y N =
Best PUY%&]F a‘ World International o
FISO Mathematical Olympiad IMEC online

2. Cac Ky thi Olympic Tiéng Anh va Ngon ngir qudc t&

EURASIAN A

—
seeLnopee M ggu—

HIPPO

Willkommen e e

3. Cac Ky thi Olympic Khoa hoc, Tin hoc, Nghé Thuat

GLOBAL MATHEMATICS CODING COMPETITION

a¥ stemco

Best yourselt!

International
Online
STEM Olympiad
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4. M6t s6 hinh anh, khoanh khac dep qua cic mua thi
a. Hinh anh thi sinh tham gia du thi

LE TRAO GIAL Y
- ¢

Vg
@ il FERMAT

HO1 DONG THI HA NOI

VONG CHUNG KET QUGC GIA
KY THITIENG ANH TOAN CAU - K

NE==Y4/ 04




b. Hinh 4nh Huy chuong, Gidy chtrng nhan

Daniete

& Rob 1+ Frdan
te No.: an>ms hn“ /

0P
0 NTERNAYDONALIMATHEMAYICAL OLYMPIAD FINAL
i oo 22
HUNG TUAN LA
frea VIETNAM.
e oy b inorded
BRONZE AWARD

e siling shiesee n SFCONDARY 1.

ol Wbl Oy T R 2020

NGUYEN HUY HOANG
1 Natyen Trat Primary School
Ha Not

SON DONG
PRIMARY SCHOOL
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THONG TIN LIEN HE

Dé biét thém thong tin cap nhat vé cac ky thi Olympic, quy lanh dao, quy thay cd, quy
phu huynh va cac em hoc sinh vui long truy cap cac dia chi dwéi day:

- Fanpage: Tong hop cic Ky thi Olympic Quoéc t€ - Olympic Viét Nam -
https://www.facebook.com/Olympic. FERMAT/

- Website: http://olympic.fermat.edu.vn/

Ban T6 chirc cac Ky thi Olympic

Cong ty CO phan Gido duc FERMAT

1. Dia chi: S6 6A1, Tiéu khu Ngoc Khanh, Ba Binh, Ha Noi.
2. Qua email: Olympic. FEERMAT@gmail.com

3. Qua s0 dién thoai hd tro: 0917 830455 - 024 66572055
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TAI LIEU LUU HANH NOI BO

St dung cho Vong loai qudc gia & Vong chung két quéc gia

l CUNG cOVA ON LUYEN

TOAN 7

TAP HAI

CUNG cO VA ON LUYEN

TOAN 7

TAP MOT \ CUNG €O VA ON LUYEN

2 % St A “ V 4
CUNG cO VA ON LUYEN i ] TOAN 9

TAP HA!

CUNG cO VA ON LUYEN

TOAN9

TAP HAL

TAP MOT
CUNG CO VA ON LUYEN

™

: s 4 i
§ CUNG COVAON LUYEN TOAN 8 A e :
TOAN 6 N ] o0
| === MON ToAN

TAP MOT

CUNG cO VA ON LUYEN

TOAN 8

TAP MOT

Cudh sach Ciing c6 va On luyén Toan la mot tai liéu dé ren luyén va nang cao nang luc va pham
chét hoc sinh do tac gid Lé Bdc Thuan lam Téng Chi bién. Noi dung cudn sach gdm cac chuong, bai
bam sat Chuong trinh va SGK mon Toan hién hanh. Trong mdi bai, sau phan tom tét ly thuyét la hé thong
cac cau hdi, bai tap dugc da dugc phan dang tudng minh, dugc lya chon ki cang, bao gém bén mic do
biét, hiéu, van dung va van dung cao. Véi dac diém nhu vay, hoc sinh c6 thé viia tryc tiép thuc hanh tim
toi, kham pha céc tri thic toan hoc dn chda trong mdi bai tap, viia luyén tap van dung cac kién thc, ky
nang toan hoc vao cac tinh huong ¢ cac mac do khac nhau.

B0 sach Cling ¢6 va On luyén 3 mon Toan - Van - Anh dang dugc ban rong rai tai tat ca cac nha
sach trén toan quéc

ﬁ CONG TY CO PHAN GIAO DUC FERMAT
FE RMAT Dia chi: S6 6A1, Tiéu khu Ngoc Khanh, Ba Binh, Ha Noi - Dién thoai: 0246 657 2055 /0917 830 455

: Website: www.olympic. fermat.edu.vn - Fanpage: www.fb.com/fermateducation
Education ymp pag f

Ban quyén thuéc vé FERMAT EDUCATION - Nghiém c4m sao chép dwéi moi hinh thic



