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NHA XUAT BAN GIAO DYC VIET NAM - BO GIAO DYC VA BAO TAO

HOI DONG BIEN TAP

Phé Téng bién tap NXBGD Viét Nam:
TS. TRAN QUANG VINH
Phé Téng bién tap phu trach tap chi:
ThS. NGUYEN NGOC HAN
Phé Téng bién tap tap chi:
TRAN TH| KIM CUONG

Uy VIEN

NGND. VU HUU BINH
TS. NGUYEN MINH BUC
ThS. DANG HIEP GIANG

TS. NGUYEN MINH HA
PGS. TS. VU DINH HOA
ThS. TRAN QUANG HUNG
TS. LE THONG NHAT
PGS. TS. TA DUY PHUONG
ThS. PHAM BUC TAI
NGND. PGS. TS. TON THAN
PGS. TS. LE ANH VINH

TOA SOAN

Tang 2, nha A, sé 187B Giang V8, phudng Cat Linh,
quan Béng Da, Ha Noi
Dién thoai: 024.35682701 - Fax: 024.35682702
Email (Ban bién tap): bbttoantuoitho@gmail.com
Email (Tri su’ - Phat hanh): tapchitoantuoitho@gmail.com
Website: http://www.toantuoitho.vn

POl TAC PAI DIEN PHIA NAM

Cong ty c6 phan DAu tu va Phat trién Gido duc Phuong Nam
231 Nguyén Van Cui, Q.5, TP. H6 Chi Minh
DT: 028.38357197, Email: thitruong@phuongnam.edu.vn

Tri su' - Phat hanh:
TRINH THI TUYET TRANG,
NGUYEN THI HUYEN THANH, NGUYEN THI HAI ANH
Bién tap - Ché ban: VU THI MAL, PO TRUNG KIEN
Mi thuat: TRAN NGOC TRUONG

\Nguyén Babang

CHIU TRACH NHIEM XUAT BAN

Chii tich Hoi dong Thanh vién NXBGD Viét Nam:
NGUYEN BUC THAI
Tong Giam doc NXBGD Viét Nam:
. HOANG LE BACH
Pho Téng Giam ddc kiém Tang bién tap NXBGD Viét Nam:
PHAN XUAN THANH

TRONG SO NAY

Bai phat biéu tai L& khai mac clGa Trudng
ban t6 chirc cudc thi Cau lac bd Toan Tudi
thotoan qudc 2018 Tr8
Bai phat biéu tai L& b& mac ctia Trudng ban
t& chirc cudc thi Cau lac bd Toan Tudi tho

toan qudc 2018 Tr10
Thucamon Tr11
Cudc thi Cau lac bd Toan Tudi tho toan
qudc 2018

Pé thicanhanbac THCS Tr12
DPap an dé thica nhan bac THCS Tr14
Pé thivong 1 (Tiép sirc Toan) Tr15
Dé thi vong 2 (Du lich Toan hoc) Tr15

K&t qua cudc thi Cau lac bd Toan Tudi tho

toan qudc 2018-THCS Tr17
L3Ji giai chi tiét dé thicanhan THCS  Tr20
Giai toan thénao? Tr24

SU dung tinh chat dudng trung tuyén (ng vdi
canh huyén clia tam giac vuéng
Thai Nhat Phuong

Compavuitinh Tr26
V& thé& nao nhi?

Nguyén Xuén Binh

Po trithong minh Tr27
Dién sd thich hop

Nguyén Buc Tén

D& thi tuyén sinh 16p 10 TP. Ha N6i nim hoc
2018-2019 Tr28
Nhin ra thé& gidi Tr30

Mot g6 nhin hai bai hinh trong dé thi IMO 2018
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Vao tham Vuon Anh Tr 32
O chir Birds

Hoang Thi Phugng

K&t qua Thi gidi toan qua thu Tr 33

Két qua ki thi Olympic quéc té cia hoc
sinh Viét Nam nam 2018 Tr 36
Lich sir Toan hoc Tr 37
Toan chuyén déng déu trong hai cuén sach
toan ¢ Han Ném nuéc ta

Ta Duy Phugong, Boan Thi Lé, Cung Thi Kim
Thanh, Phan Thi Anh Tuyét

Vugt vii mon

Bat dang thic va cuc tri dai s6 qua ki thi
tuyén sinh vao 16p 10 chuyén Toan nam hoc
2018 - 2019

Nguyén Burc Tén

Vai phuong phap giai phuong trinh vé ti
Pham Minh Tu Tr 42
Nhin ra thé giéi Tr 44
Bai toan hay vé phan nguyén ctia mot s6
Truong Quang An

Sai 6 dau? Sua cho ding
Loi gidi dung chua?

Dinh Van Thu

Tr 39

Tr 47

Chir va chir sé Tr 49
Ki 34

Doéng Ba

Pha an cung tham tir Sé Léc Céc  Tr 50
Vu an trudc clra hang sach

Lé Hong Mai

Gidi toan thé nao?

M6t s6 dang toan vé ti 1é thiic

Ha Van Nhéan

Thach dau

Tran dau th moét tram nam muai 1am
V6 Quéc Ba Cén

Danh cho cac nha toan hoc nho Tr 56
M@ rong va khai thac mot sé bai toan t6 hop
Trinh Hoai Duong, Lé Dinh Trudng
Giai toan hoc Anh

Perpendicular lines and parallel lines
Trinh Hoai Duong, Nguyén Thanh Nam,
Hoang Anh Quéan

Tr 52

Tr 55

Tr 61

Thi tham... Thi tham théi... Tr 62
Anh Ph6 G4 xua
Thi giai toan qua thu Tr 63

Anh bia 1: Céac vi dai biéu chup &nh voi cac
thi sinh doat Huy chuong Vang cudc thi Cau
lac bo Toan Tubi thd toan quéc 2018
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TS. Phan Xuan Thanh, Phé Téng Giam déc kiém Ong Lé Quang Minh, Chd tich Uy ban nhan dan
Téng bién tdp NXBGD Viét Nam thanh phé Lao Cai

Ong Nguyén Ngoc Han, Truéng Ban té chic Ong Hoang Manh Anh, Phé Téng Gidm déc
cudc thi Cau lac bé Todn Tudi tho toan quéc 2018 Céng ty ¢6 phdn Van phong phdm Héng Ha
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Tiét muc van nghé chao mung cdc doan vé du thi Céc dai biéu du Lé khai mac



LU0 THICAY EACBOMO AN UO TR

Ban t6 chdc trao Ki niém chuong
cho don vi dang cai

Dai dién nha tai trg chinh nhan Ki niém chuong Pon vi dang cai tdng qua cho cdc doan vé tham du
clia Ban t6 chic cudc thi

Cac doan tham du nhan cd Iuu niém Ban té chtic trao thuéng cuéc thi
Giai toan qua thu nam hoc 2017 - 2018



E

al

PHANITHINCASNHANRVACTIE PISUCEOAN

Céc thi sinh tai truong thi - trudng tiéu hoc Céc vi dai biéu, Truéng doan, Lanh déi,
Bédc Cudng Giam kho, Giam thi

B
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Céc thi sinh hdo hic va héi hép chd dén Céc thi sinh dang lam bai thi ca nhan
phan thi ca nhan

-
Cam xuc vui buén sau phan thi ca nhan Phan thi Tiép stic Todn ddy cang thang
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Thi Tiép stc Toan

PHANKEHIDUSLICHELOANPHOC,

Céc doi truéng béc tham xem déi minh Poi trudng ndp két qua tai thanh phé nhan dé
mang tén nha toan hoc nao

Cé dbi cung trao doi dé tim két qua cla bai todn
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Van nghé mung thanh céng cudc thi Trao gidi phan thi c4 nhan
C4u lac bé Todn Tubi tho toan quéc 2018

Trao giai cho ba thi sinh Trao gidi cho cac thi sinh
giai dung lién tiép nhiéu cdu nhat tinh tu cdu 1 dat diém cao nhéat



BAI PHAT BIEU TAI LE KHAI MAC
CUA TRUONG BAN TO CHUC

Kinh thua céac vi dai biéu, cac vi khach quy, cac vi trudng doan, 1anh ddi, cac em
hoc sinh, cac bac phu huynh va cac phong vién bao, dai.

T3 Tap chi Toan Tudi tho d4u tién ra mat doc gia nam 2000. Khi dé, mdéi chi la
d&c san cla Tap chi Toan hoc va Tudi tré. Nam 2002, tap chi Toan Tudi tho chinh
thiic dugc thanh 1ap. Ngay tir khi méi ra ddi, Tap chi Toan Tuéi thd da nhanh
chéng dudc cac thay co gido, cac em hoc sinh & tiéu hoc va trung hoc co sd yéu
mén. T’ nam 2005 dén nam 2014, Tap chi da phéi hop véi cac S Giao duc va
DPao tao t6 chitc dudc 3 1an Giao luu Toan Tudi tho tai Nam Dinh, Quang Ninh,
Hai Phong, 7 1an Olympic Toan Tudi tho toan quéc tai Ha Néi, Thira Thién - Hué,
Long An, Lao Cai, Ca Mau, Vinh Phuc va Dak L3k véi 53 tinh, thanh tham du. Rat
nhiéu tinh, thanh da t6 chic cac ki thi toan cap huyén, cdp tinh theo mé hinh t6
chirc clia Giao luu Toan Tudi tha va Olympic Toan Tudi thd. Chang toi tu hao vi
da tao ra mét san chai tri tug, lanh manh, bé ich cho cac em hoc sinh va cac thay
c6 gido.

Tu nam hoc 2015-2016, tap chi ph&i hop véi cac S& Gido duc va Dao tao t6 chiic
Cau lac bo Toan Tubi tho trong cac nha trudng dé tao phong trao day va hoc toan
bang tiéng Anh. Nhiéu dia phuong da t& chic Cudc thi Cau lac boé Toan Tudi tho
cap huyén va cap tinh. Thang 6.2016, Tap chi da t6 chiic thanh céng cudc thi Cau
lac bd Toan Tudi tho toan quéc tai thi dd Ha Noi v6i 24 tinh thanh trong ca nuéc
tham du. Thang 6.2017, Cudc thi Cau lac bd Toan Tudi thd toan quéc duoc té
chlc tai tinh Tra Vinh véi sy gobp mat cla 24 tinh thanh dén tir ba mién BAc,
Trung, Nam.

Tiép ndi thanh céng d6, nam nay Cudc thi Cau lac bé Toan Tudi tha toan quéc tré
lai t6 ch(c tai thanh phé Lao Cai xinh dep va mén khach. Lao Cai la tinh c6 nganh
giao duc phat trién manh, d3c biét rat thanh cong trong viéc t6 chiic cac Cau lac
bd toan. Nam nay c6 294 thi sinh tir 20 tinh thanh trong ca nudc cung tham du.
D6 14 céac tinh: Bac Giang, Pa Nang, Ha Nam, Ha Néi, Hai Duong, Hoa Binh,



Hung Yén, Kién Giang, Lang Son, Lao Cai, Nam Dinh, Ninh Binh, Phu Tho, TP.
H6 Chi Minh, Son La, Thai Binh, Thanh Hbéa, Tra Vinh, Tuyén Quang va Vinh
Phuc. Tinh dén nay da c6 60/63 tinh, thanh tham du cac cudc thi toan quéc do
Toan Tudi tho t6 chic, diéu d6 cho thay siic hap dan va uy tin clia cudc thi.

Cudc thi nam nay ca & Tiéu hoc va Trung hoc cd s8 déu dién ra cac phan thi: Ca
nhan, Ti€p slic Toan va Du lich Toan hoc. Dé thi & tat ca cac phan thi la toan
bang ti€éng Anh, cac thi sinh khédng s dung may tinh b tdi khi 1am bai.

- O phan thi ca nhan: M&i thi sinh can thé hién dudc su nhanh nhen va chinh xac
khi lam bai thi gédm 16 cau trong thai gian 30 phat, trong d6 15 cau dau chi ghi
dap s6, cau 16 trinh bay 13i giai bang tiéng Anh.

- Trong phan thi Tiép sic Toan: Cac em hoc sinh trong cac déi dugc tham gia lan
lugt gidi 6 bai toan trong thai gian khdng qua 30 phdt gidng nhu thi chay ti€p suec.
- M6i c8p hoc c6 8 déi xuat sic nhét trong phan thi Tiép stc Toan dudc tham gia
phan thi Du lich Toan hoc. G phan thi nay cd ddi can thé hién kha nang hop tac
nhém dé cling gidi tiing bai toan cho dén khi tim ra két qua dung ctia bai d6 thi
mai c6 tadm vé dén du lich & thanh pho ti€p theo. Sé that tuyét voi néu ca doéi dudc
di du lich & ca 6 thanh phé.

Hi vong cuing véi viéc dudc gap g&, hoc hdi qua cach thi méi la, hap dan, cac ban
hoc sinh dén tur 20 tinh, thanh trong ca nudc, dudc khdng dinh minh va hoc héi dé
cung tién bd. Cac ban nhd t&r mién Trung, mién Nam sé dugc tham quan, trai
nghiém d4y tha vi cac danh lam thdng canh clia mién nui phia Bac. Cudc thi chac
chan sé 1a ki niém dep vdi tat ca moi ngudi dac biét 1a cac em hoc sinh. D6 chinh
la tam huyét, la thanh cong chung cla tat ca chung ta.

Thay mat ban lanh dao tap chi Toan Tudi tho, t6i xin cdm on lanh dao B6 Giao
duc va Dao tao, NXBGD Viét Nam, UBND tinh Lao Cai, UBND TP. Lao Cai, Sé
GD - DT Lao Cai va Phong GD - BT thanh phd Lao Cai da Gng ho gitp d& cho
Cudc thi Cau lac bdé Toan Tudi tho toan qudc 2018; xin cdm on Cong ty ¢ phan
Van phong phdm Héng Ha - nha tai trg chinh da lién tuc tai tro cho Cau lac bd
Toan Tuéi tho toan quéc trong nhiéu ndm qua; cdm on cac nha tai trg; cadm on
cac co quan thong tan bao chi da dén du va dua tin...

Xin chuc siic khde cac vi dai biéu, chic cac ban hoc sinh dat dugdc thanh tich cao.
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BAI PHAT BIEU TAI LE BE MAC
CUA TRUONG BAN TO CHUC

Kinh thua céc vi dai biéu, cac vi khach quy, céc vi trudng doan, Ianh ddi, cac em hoc sinh, cac
bac phu huynh va cac phéng vién bao, dai.

Nhimng ngay qua, tai thanh phé Lao Cai xinh dep va mén khach, 294 em hoc sinh dén tir 20 tinh,
thanh trong ca nudc da tu hoi vé day dé tham du mét hoat déng thudng nién, Cudc thi Cau lac
bd Toan Tudi tha toan quéc ma cac em da mong chd. Tham gia cudc thi, cac em hoc sinh dugc
kh&ng dinh minh, dudc giao Iuu, hoc hdi va tham gia cac phan thi mdi la, dé thi toan bang tiéng
Anh tiém cén véi dé thi clia cac nuSc va khu vuc, giup cac em dan lam quen va tiing budc tap
duct hoi nhap quéc té.

Su thanh céng cla cudc thi 1a két qua clia cong tac chuan bi hét siic nghiém tac, ti mi va su
tham gia nhiét tinh, cham lo chu dao cho cac em hoc sinh cla cac vi trudng doan, lanh déi, cac
vi phu huynh. Su nhiét tinh chu dao va mén khach cla don vi dang cai, su dong hanh clia nha
tai trg chinh - Céng ty c6 phan Van phong phdm Héng Ha.

Thanh céng 16n nhat cla cudc thi la khoi dy phong trao day va hoc toan, dic biét 1a day toan
bang tiéng Anh & cac Cau lac bd toan trong cac nha trudng. Thay mat Ban t§ chiic téi xin cdm
on Bo Gido duc va Dao tao, Nha xuat ban Gido duc Viét Nam, UBND thanh phé Lao Cai, S&
Giao duc va Dao tao Lao Cai, Phong Gido duc va Dao tao thanh phd, Ban lanh dao va can bd
cong nhan vién trudng tiéu hoc Bac Cudng, cdm on 50 ban tinh nguyén vién da nhiét tinh gitp
dd Ban t6 chiic. Dac biét xin cdm on Coéng ty ¢6 phan VPP Hong Ha, nha tai trg chinh clia cudc
thi trong nhiéu n&m qua, cdm on cac nha tai trg. Cdm on cac phéng vién VTV, cac ¢o quan béo
chi truyén thong da dén du va dua tin. Cam on cac SG Gido duc va Dao tao cla 20 tinh thanh
da cir doan tham du, cdm an cac trudng doan, lanh doi, cac em hoc sinh va cac bac phu huynh.
T4t ca da chung tay lam nén cudc thi Cau lac bd Toan Tudi tho toan quéc c6 nhiéu y nghia va
trG thanh cudc thi uy tin dudc t8 chiic thudng nién.

DU két qua cudc thi nhu thé ndo, Ban t6 chiic Cudc thi Cau lac bd Toan Tuéi tha toan quéc
2018 tin rang cac quy vi dai biéu va cac em hoc sinh luén nhé vé nhiing ngay dau thang 6 tai
thanh phé Lao Cai véi phong canh hung vi va tho méng nay. Thdi gian dién ra cudc thi tuy ngan
ngli nhung c6 di moi cung bac cam xuc, hdi hdp c6, hanh phic cd, ¢b ldc lai vui budn dan xen.

Cau lac bd Toan Tudi tho toan quéc ndm nay c6 nhiéu nét an tuong: Dé thi ca nhan & cap Tiéu
hoc dugc danh gia 1a khé han nam trudc, mot s6 bai toan trong cac dé thi dugc danh gia la kha
hay va doi hoi cac thi sinh can cé kién thiic t6t va kha nang hdp tac nhém dé giai quyét van dé.
Chung ta dugc ching kién chién thuat l1am bai cla cac doi kha khac nhau trong phan thi Tiép
stic Toan. Mot s6 doi lam bai rat nhanh dé mong dudc cong 1 diém, mét s6 déi do khong kiém
tra ki nén da lam sai nhiéu bai. C6 déi lai chia thoi gian dé s dung hét 30 phut cho 6 bai toan.
Dac biét trong phan thi Du lich Toan hoc, cac thi sinh dudc tham gia mét phan thi tuyét vai, vira
lam bai viia di chuyén dén cac thanh phé trong san cé mai che gitta lGc con mua chua tanh.
Dén véi Cudc thi, cac em da cd6 mot ki niém dep clia tudi hoc tro.

Sau day la gid phut mong dai nhat ctia cac thi sinh. Xin mai MC tiép tuc chuong trinh.

Xin cAm on cac vi dai biéu, cac vi khach quy, cac thay co gido va cac em hoc sinh. Hen gap lai
& cudc thi Cau lac bd Toan Tudi tho toan quéc nam 2019.



THU CAM ON

Cudc thi Cau lac bd Toan Tubi tho toan quéc 2018 da dién ra trong
ba ngay tir 8/6/2018 dén 10/6/2018 tai thanh phd Lao Cai, tinh Lao Cai
v6i su tham du clia 28 doan gém 27 d6i Tiéu hoc, 22 d6i THCS dén tu
20 tinh thanh trong ca nudc.

Cam on don vi dang cai - UBND thanh ph6 Lao Cai, S& Giao duc
va Dao tao Lao Cai, Phong Gido duc va Dao tao thanh phé Lao Cai,
trudng tiéu hoc Bac Cudng da tao diéu kién giup dd dé cudc thi thanh
cong t6t dep.

Cam on lanh dao nhiéu Sé Giao duc va Pao tao, lanh dao Thanh
dy, UBND thanh phé Lao Cai, 1anh dao NXBGDVN va nhiéu nha tai trg
da du Lé Khai mac va B& mac.

Cam on TS. Ta Ngoc Tri, Phé Vu Trudng Vu Gido duc Tiéu hoc, B
Gido duc va Dao tao da gli Iang hoa chuc mimng Cudc thi.

Cam on cac dong chi l1anh dao, chuyén vién cac phong Giao duc va
Pao tao c6 doan du thi, cac trudng doan, l1anh déi, cac thay co gido,
cac bac phu huynh va 294 hoc sinh dai dién cho cac Cau lac bé Toan
Tudi tho & cac tinh, thanh phé: Bac Giang; Pa Nang; Ha Nam; Ha Noi;
Hai Duong; Hoa Binh; Hung Yén; Kién Giang; Lang Son; Lao Cai;
Nam Dinh; Ninh Binh; Phi Tho; TP. H6 Chi Minh; Scon La; Thai Binh;
Thanh Héa; Tra Vinh; Tuyén Quang; Vinh Phuc da tham du Cudc thi.

Cam on nha tai trg chinh - Céng ty C& phan Van phong pham Héng
Ha va cac nha tai trg: Nha xuat ban Giao duc Viét Nam, Nha xuét ban
Gido duc tai TP. Da Ning; Cong ty C6 phan Dau tu va phat trién Gido
duc tai TP. Ba Ning; Cong ty CS phan Sach Gido duc tai TP. Ha Noi;
Xi nghiép Ban d6 1 - B Quéc phong, Trung tdm Khoa hoc tinh toan
trudng Pai hoc Su pham Ha No6i da gop phan vao thanh coéng cla
Cudc thi.

Ca&m on phéng vién VTV2 Dai truyén hinh Viét Nam, bao Giao duc
va Thdi dai, cac bao dai G dia phuong da dén du va dua tin vé Cudc thi.

Xin c&m on tat ca va hen gap lai tai Cudc thi nam 2019.

TOAN TUOI THO
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CUDC THI CAU LAC BO TOAN TUOI THO TOAN QUGC 2018

CHILDREN’S FUN MATHS JOURNAL NATIONAL GOMPETITION 2018

DE THI CA NHAN BAC TRUNG HOC CO SO
SECONDARY SCHOOL INDIVIDUAL PAPER
Thoi gian lam bai: 30 phtt (Duration: 30 minutes)

Dé thi gém 2 trang
Ttr cau 1 dén cau 15 chi ghi dap s6, cau 16 viét 10i giai dady di vao mat sau To tra 10i.

Question 1. Given X, y, z such that L % =

> and x+3y+6z=82. FindM=x+y+z

z
5

Question 2. The figure is a net of a cube. Which letter is opposite to H ?

Question 3. Find nsuch that A=n° -2n® +2n-4 is a prime number.

Question 4. How many integers x that satisfy both inequalities |x| +5<7 and [x-3|>2?
A

Question 5. Given the figure. ABC is a equilateral
triangle, BCDE is a square and BEFGH is a regular
pentagon. Find the measure of angle AHG.

Question 6. An bought a book with price of 50 000 VND. He gave the cashier 3 types of
bank notes: 2000 VND, 5000 VND and 10 000 VND. The value of these notes is 50 000 VND
and there are no more than 10 notes. How many bank notes of 2000 VND are there ?

Question 7. Find the positive integer n such that n + 1 and 4n + 29 are square numbers.
A G B

Question 8. How many line segments are there in the figure ? E F
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Question 9. Denote: n! =1 -2 - 3 -- n. Find n such that in the prime factorisation of n!, the
exponent of 2 is 11 and the exponent of 3 is 6.

A
Question 10. In the figure, ABC is equilateral triangle
with side 3 cm. M is a point inside the triangle. Draw F
DE, FG, HI passing through M such that DE // AC; E
FG// AB; HI//BC (H,Ee AB; G,D € BC; |, F e AC).
Find DE + FG + HI. H M |
B G D C
A

Question 11. In the figure, triangle ABC has
AB = AC = 5 cm; BC = 8 cm. Find the length of > cm D
the median BD of triangle ABC.

B 8 cm C

Question 12. Find the sum of all roots of the equation: (3x —2)|x + 4| = x? +8x +16.

Question 13. Given the figure such that

CA=CB=6cm; CD=10cm; DA=DE =8 cm.

B, C, D and E are collinear. Find the measure %\
of angle BAE. B 6 C 10 D 8 E

Question 14. How many square divisors of 8% %x92° x10"® are there ?

Question 15. How many whole number less than 70 with 9 as the units digit is the sum of
power of 2 and power of 3 ?

A

Question 16. (Written paper/Tu luan) Given
triangle ABC with median AM and bisector AD. Let
AC =9 cm, AB = 6 cm. The area of triangle ABC
is 24 cm?. Find the area of triangle ADM.

The diagrams are not drawn to scale
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CHILDREN’S FUN MATHS JOURNAL NATIONAL COMPETITION 2018

ANSWERS FOR SECONDARY SCHOOL INDIVIDUAL PAPER

Cau Diém Cau Diém
Question 1. 20. 5 diém | Question 9. n = 15. 5 diém
Question 2. P. 5diém | Question 10. 6 cm. 5 di€ém
Question 3. n = 3. 5 diém . 3 .
o0 Question 11. BD=>17 cm. 5 diém
Question 4. 2. 5 diém 2
Question 8. 24. 5 di&m | Question 15. 4 numbers. 5 diém
Question 16. 2.4 cm?. 5 diém
Pap an cau 16 Diém
A
B D M C
Using the property of bisector in triangle, we have % = E = % = E
A AC 6 ° 5 diém
Let 22_DC_ (with k > 0). We get DB = 6k, DC = 9k.
6 9
We have BC = DB + DC = 6k + 9k = 15k. We get BM =%BC =%. 5 diém
So DM=BM—BD=%—6k=%. 5 diém
Weget&“ﬂ:%:%:ﬁk:l. 5 diém
Sape BC 2 10
Therefore Sapy = %SABC = %.24 =2.4 (cm?). 5 diém

Hoc sinh Iam cédch khéc ding van cho diém téi da.




CUGC THI CAU LAC BO TOAN TUOI THO TOAN QuOC 2018

DE THI BAC TRUNG HOC CO SO

VONG 1: TIEP SUC TOAN

Thoi gian: 30 phtit cho ca 6 cau hoi
Problem 1. Given the non-zero real numbers
a, b such that 4a® — 5ab + b? = 0. Find the
ab + 8a°
4a -p?
Problem 2. Given that B = 4x®> + 18x + 25
with -3 <x < 1.
a) Find the minimum value of B.
b) Find the maximum value of B.

Problem 3.

value of C =

9cm
45°
45°
A 12 cm C
In the figure, triangle ABC has AB = 9 cm;

DPAP AN DE THI BAC THCS
VONG 1: TIEP SUC TOAN

AC = 12 cm. Point D is on BC such that

ZBAD = ZDAC = 45°.
a) Find the length of BC in cm.
b) Find the length of DC in cm.

Problem 4. The operation * is defined as
a*b=a°-b2 Given that x*6=28 and
5xy =25. Find the value of B = 96x + 2018y.

Problem 5. Given 5 digits: 0, 1, 2, 3, 5.

a) How many 5-distinct-digit multiples of 5
that are made from these digits ?

b) Among these multiples, what is the sum of
the largest multiple and smallest multiple ?

Problem 6. In the coordinate system Oxy,
there are three points A(-1; 1); B(0; 3); C(3; 1).
a) Find the coordinate of D such that ABCD

is a parallelogram.
b) Find the perimeter of triangle ABD.

Mbi bai giai dung dugdc 2 diém. M&i phan gidi dung dudc 1 diém (bai 1 va bai 4, mbi két qua

ding dudgc 1 diém).
Problem1. C=3hoacC=-1.
19

Problem 2. a) i b) 47.
60

Problem 3. a)BC=15; b)DC= -

NP 60
hoacviétla a)BC=15cm; b)DC= - cm.
Problem 4. B =20564 hodc B =-19796.
Problem 5. a) 42 hoac 42 numbers.

b) 63445.

Problem 6.

a) D(2; -1); b) \/5 ++/20 ++/13 (c6 thé viét 345 ++/13).
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CUGC THI CAU LAC BO TOAN TUOI THO TOAN QuUOC 2018
CHILDREN’S FUN MATHS JOURNAL NATIONAL COMPETITION 2018

DE THI BAC TRUNG HOC CO SO (SECONDARY SCHOOL PAPER)
VONG 2: DU LICH TOAN HOC (ROUND 2: MATHEMATICS TOUR)

Thoi gian: 30 phtit cho ca 6 cau hoi (Duration: 30 minutes for 6 problems)

Problem 1. Find the smallest positive integer
k such that the last 2-digit number of 11 is 71.
Problem 2. Given real
X —2y _ 3y -2z _ 4z — 3x and
6 2018

X -y —2z=2018. Find x.
Problem 3. Given two similar triangles. The
first triangle has three sides of 4.5 cm;
6 cm and 7.5 cm. The area of second
triangle is 54 cm? Find the length of the
longest side of the second triangle.
Problem 4.

A 3cm B

VAN

numbers X, y

such that

D 9cm C
In the figure, ABCD is trapezium with AB // CD.

E and F are on AD, BC respectively such
that EF // AB // CD. Given that AB = 3 cm; EF

=5 cm; CD = 9 cm. Find the ratio of area of
trapezium ABFE to trapezium EFCD (write
the ratio in the simplest form).

Problem 5. 2x9y1 is a square 5-digit
number. Find the value of A =2017x + 2018y.
Problem 6. Given the figure of the square

grid of 6 x 6 unit squares. How many
rectangles are there (including squares) ?

The diagrams are not drawn to scale

PAP AN DE THI BAC THCS (ANSWERS FOR SECONDARY SCHOOL PAPER)
VONG 2: DU LICH TOAN HOC (ROUND 2: MATHEMATICS TOUR)

Problem1. k=7.
Problem 2. x=-8072.
Problem 3. 15cm.
Problem 4. g

7
Problem 5. 14121.
Problem 6. 441.

~_ O
e




KET QUA CUOC THI CAU LAC BO TOAN TUOI THO TOAN QUGC 2018 - THCS

PHAN THI CA NHAN

STT | S6 bao danh Ho tén Tinh, Thanh phd Giai
1 HNO8A Nguyén Diic Duy Ha No6i A Vang
2 HNO7A Nguyén Dic Anh Ha No6i A Vang
3 HN11A Nguyén B&o Son Ha No6i A Vang
4 HN10B Tran Vuong Hung Ha No6i B Vang
5 PTO8 Nguyén Viét Anh Pha Tho Vang
6 PTO7 Luong Tung Lam Phu Tho Vang
7 TBO7A Ng6 Duy Anh Thai Binh A Vang
8 TB11A Pham B&o Ngoc Thai Binh A Vang
9 THO7A Ha Minh Hi€u Thanh Hbéa A Vang
10 THO8A Trinh Duy Minh Thanh Héa A Vang
11 VP12A Nguyén Trung Hiéu Vinh Phuc A Vang
12 VP10B Phiing Nguyén Ngoc Anh Vinh Phuc B Vang
13 VPO7B Tran Vi Dldc Huy Vinh Phuc B Vang
14 DN11 Ong Gia Phuéc DPa Nang Bac
15 DN12 Lé Tang Phu Quy DPa Nang Bac
16 BG09 Nguyén Tung Dudng B&c Giang Bac
17 BG10 Lé Nhat Minh Béac Giang Bac
18 HN10A D4 Nga Linh Ha No6i A Bac
19 HNO9A Pham Tung Lam Ha Noi A Bac
20 HN12A D6 Huy Trung Ha No6i A Bac
21 HNO9B Vi Minh Chau Ha No6i B Bac
22 HNO8B Lé Buc Anh Vi Ha No6i B Bac
23 HNO7C Chu Hilu Bang Trudng Ha Néi C Bac
24 HN10C Ngb Thai Son Ha N6i C Bac
25 KG10 Cao Nam Phucdng Kién Giang Bac
26 LCa10A Nguyén Minh Tung Lao Cai A Bac
27 LCa12A Kiéu Minh Quang Lao Cai A Bac
28 LCa09A Nguyén Anh Quan Lao Cai A Bac
29 LS11 Duong Van Kién Lang Son Bac
30 NDO09 Vi Bdc Manh Nam Dinh A Bac
31 NB12 Nguyén Hiu Quang Ninh Binh Bac
32 PT10 Nguyén Dai Duong Phu Tho Bac
33 TH10A Lé Binh Hung Anh Thanh Hbéa A Bac
34 TH11A Nguyén Ha Than Lam Thanh Hbéa A Bac
35 THO9A Nguyén Pai Duong Thanh Héa A Bac
36 VPO8A Kim Ngoc Yén Nhi Vinh Phuc A Bac
37 VP11A BUi Quoc Huy Vinh Phuc A Bac
38 VP10A Nguyén V&n Trudng Vinh Phac A Bac
39 VP11B Phung Thi Thu Trang Vinh Phuc B Bac
40 VP08B Pham Hoang Hiép Vinh Phuc B Bac
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STT | S6 bao danh Ho tén Tinh, Thanh phé Giai
41 DNO07 Nguyén Xuan Bach DPa Nang Doéng
42 DNO09 Bui Anh Khoa DPa Nang Dong
43 BGO07 Giap Nguyén Hai Duong Béac Giang DPéng
44 BG12 Vi Thi Thu Trang Béc Giang Dong
45 BGO08 Giap Manh Hiéu Béac Giang Doéng
46 BG11 Ng6 Duy Hiéu Béac Giang Dong
47 HNa09 Luong Hu Thanh Ha Nam Dong
48 HNa11 Ha bldc Tam Ha Nam Pong
49 HNO7B Pham Hoang Hiép Ha Nb6i B DPong
50 HN12C Nguyén Minh Hiéu Ha No6i C Dong
51 HNO09C Dang Minh Ngoc Ha No6i C Pong
52 HN11C Nguyén Lé Son Ha Néi C Péng
53 HNO08C Nguyén V& Ngoc Khué Ha No6i C Pong
54 KGO07 Huynh Trung Hiéu Kién Giang Pong
55 KGO8 Lé Quang Kiét Kién Giang Pong
56 LCa07A Vi Trung Kién Lao Cai A Péng
57 LCa11A Vi@ Huyén Diéu Lao Cai A Pong
58 LCa08A Ha Kim Minh Lao Cai A Pong
59 LCa09B Pham Hoang Tién Lao Cai B Pong
60 LCa12B Nguyén BDinh Hiéu Lao Cai B Dong
61 LCa08B Nguyén Thu Ha Lao Cai B bong
62 LCa08C Binh Huyén Trang Lao Cai C Dong
63 LS07 Pham Anh Minh Lang Son Dong
64 NDBO07 Pham Viét Hoa Nam Binh A bong
65 NDO08 Tran Sinh Trung Hiéu Nam Dinh A bong
66 ND12 Pham Minh Céng Nam Binh A Dong
67 ND10 Cao Tuén Anh Nam Dinh A Dong
68 NBO7 Nguyén Minh Blc Ninh Binh Dong
69 NBO08 Nguyén Diic Thang Ninh Binh Doéng
70 NB10 Bui Thanh Lam Ninh Binh Dong
71 NB11 Quach Thi Trang Nhung Ninh Binh Dong
72 TBO9A T6 Buc Duong Thai Binh A Dong
73 TBO8A Vi Blc Anh Thai Binh A Dong
74 TH12A Nguyén Vinh Quang Thanh Héa A Pong
75 TV11 Thai Khanh Linh Tra Vinh Dong
76 TQ11 Lai Ngoc Son Tuyén Quang Pong
77 TQO7 Nguyén Tri Hiéu Tuyén Quang Péng
78 VPO9A Nguyén Vi Ngoc Linh Vinh Phac A Pong
79 VP09B Vi Ngoc Binh Vinh Phac B Pong
80 DN10 Ng6é Thanh Nhan Pa Ning Giai Trién vong
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STT | S6 bao danh Ho tén Tinh, Thanh phé Giai
81 HNa10 Pham Nam Trudng Ha Nam Giai Trién vong
82 HNaO07 Nguyén Van Dudng Ha Nam Giai Trién vong
83 HN12B Tran Thi Yén Nhi Ha No6i B Giai Trién vong
84 HN11B Vi Xuan Hoan Ha N6i B Giai Trién vong
85 HBO8 Dao Bao Ngoc Hoa Binh Giai Trién vong
86 HB12 Lé Hoang Trang Hoa Binh Giai Trién vong
87 HB09 Nguyén Phuc Binh Hoa Binh Giai Trién vong
88 KG12 Pham Thé Son Kién Giang Giai Trién vong
89 LCa11B Pham Quang Khanh Lao Cai B Giai Trién vong
90 LCa10B Nguyén Tan Pat Lao Cai B Giai Trién vong
91 LCa07B Ng6 Céng Biic Lao Cai B Giéi Trién vong
92 LCa10C Nguyén Thu Huyén Lao Cai C Giai Trién vong
93 LCa09C Bui Quang Hung Lao Cai C Giai Trién vong
94 LCal11C Nguyén Céng Thanh Lao Cai C Giai Trién vong
95 LCa12C Tran Anh TU Lao Cai C Gii Trién vong
96 LS10 Lang Hong Nguyét Anh Lang Son Gidi Trién vong
97 LS12 Vi Minh Anh Lang Son Gii Trién vong
98 ND11 Nguyén Minh Dudng Nam Dinh A Giai Trién vong
99 NBO9 Bui Diéu Thuy Ninh Binh Giéi Trién vong
100 PTO09 Vi Bldc Manh Pha Tho Giai Trién vong
101 PT11 Tran Hoang Ngoc Minh Pha Tho Giai Trién vong
102 PT12 Nguyén Thai Duong Pha Tho Giai Trién vong
103 TB10A Nguyén Nhu Giap Thai Binh A Giai Trién vong
104 TB12A Pham Nhu Ngoc Thai Binh A Giai Trién vong
105 SG12 Cao Tién Trung TP. H6 Chi Minh Giai Trién vong
106 SGO07 Nguyén Trung Anh TP. H6 Chi Minh Gidi Trién vong
107 SG11 Dinh Hoang Thao Nhi TP. H6 Chi Minh Giai Trién vong
108 TVO08 Thai Binh Duong Tra Vinh Giai Trién vong
109 TQO09 HO6 Nhat Thanh Tuyén Quang Giai Trién vong
110 VPO7A Hoang Manh Thang Vinh Phuc A Giai Trién vong
111 VP12B Dang Nguyén Duy Truc Vinh Phuc B Giéi Trién vong

KET QUA CUOC THI CAU LAC BO TOAN TUGI THO TOAN QuocC 2018 - THCS
PHAN THI TIEP SUC TOAN VA DU LICH TOAN HOC

Do Giai

Ha Néi A, Ha N6i C Vang

Bac Giang, Phu Tho, Ha Néi B Bac
Tuyén Quang, Thai Binh A, Vinh Phuc B DPéng
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CUDC THI CAU LAC BO TOAN TUOI THO TOAN QUGC 2018

CHILDREN’S FUN MATHS JOURNAL NATIONAL COMPETITION 2018
LOI1 GIAI CHI TIET DE THI CA NHAN THCS

Bai 1. Ap dung tinh chat day ti s6 bang nhau
tacéi:l:i:i:ﬂ:g
2 3 5 2 9 30
_x+3y+62_g_2
2+9+30 41
2 3 5 10
=>M=x+y+z=20.
Bai 2. Ta thdy mat ch(a chir
P k& v6i mat chifa cac chli | 5 |
M, K, T, G. Do d6 mat chira

2

chir H d6i dién véi mit chia Pl K
chtr P. T
Bai 3. Taco

A=n*-2n’+2n-4=(n-2)(n*+2).
ViAlasé nguyénténénn-2>0.
Suyran-2=1van?+2lasé nguyén to.
Vay n = 3.

Bai 4. Taco

|x|+5<7<:>|x|<2:>—2<x<2.

xX-3>2 x>5
=3
Xx-3<-2

Cac s8 nguyén x thda man ca hai bat dang
thirc 1a -1, 0.

Vay cb 2 sd nguyén thda man ca hai bat
déng thc trén.

|x—3|>2 @{
x<1.

Bai 5. H A

D

Vi ABC la tam giac déu, BCDE |a hinh
vudng, BEFGH la ngl giac déu nén
ABC = 60°; EBC = 90°; HBE = BHG =108°.
Suyra

ABH = 360° — 60° —90° —108° =102°.

Do d6 AHB = 39°.

Vay AHG =39° +108° =147°,

Bai 6. Goi s6 td tién 2000 déng, 5000 déng
va 10000 dong thrtu 1a a, b, ¢ (a, b, c € N*,

a, b, c<10).
Ta c6 2000a + 5000b + 10000c = 50000
Suy ra 2a + 5b + 10c = 50.

Do d6 2a : 5.

Ma (2,5)=1néna:5,tliclaa=>5.

Vay cb 5 td tién 2000 dong.
Bai7.Datn+1=2a%4n+29=>0b%*(a,be N).
Ta cb b? - 4a® = 25.

Suy ra (b — 2a)(b + 2a) = 25.
Mab+2a>0nénb-2a>0vab+2a>b-2a
nénsuyrab-2a=1,b+2a=25.

Do d6 a=6.

Vay n = 35.



Bai 8.

A G B
O

E F

D H C

Xét 8 dusng théng AB, BC, CD, DA, AC, BD,
EF va GH. Trén méi dudng thang d6 c6 3
doan thang. Vay s6 doan thdng trén hinh vé
la 8.3 = 24 (doan thang).

Bai 9. C6 5 bdi nhd nhéat khac 0 cla 3 1a 3,
6,9, 12 va 15 (trong d6 9 = 3?).

Do d6 n>15.

Ta thay 16! c6 céac thira s6 chan 1a 2, 4, 6, 8,
10, 12, 14, 16.

Suy ra 16! khi phan tich ra thira sé nguyén toé
thi s6 ml cda 2 la 14.

Do d6 n < 16.

Vay n =15.

Bai 10.

H M |

VAVA SN

B G D C
D& dang ching minh dudc cac tam giac
EHM, FMI va MGD la céac tam giac déu.
Dat HM =EM =EH =x, FM = Ml = Fl =y,
MG =MD =GD =z.
Tacé3(x+y+2z)=9,trdox+y+z=3.
Suy ra
DE+FG+HI=2(x+y+2z)=23=6cm.

Bai 11.
A
5cm D
G
B M 8cm C

Vé duong trung tuyén AM clia tam giac ABC,
goi G la giao diém clia AM va BD.

Ta c6 G la trong tam tam giac ABC va BM =
8:2=4cm.

Ap dung dinh Ii Pythagoras ta cé

AM? = AB? - BM? = 52 — 4% = 32,
SuyraAM=3cm,ttdo GM=AM:3=3:3
=1cm.

Do d6 BG? =BM? + GM? =42 + 12 =17, t&r d6
BG =17 cm.

Vay BD :%BG = %Jﬁ cm.

Bai 12. Phuong trinh tuong ducng véi
(3x —2)|x +4] = (x + 4)2
X+4=0 X =-4
[ = (=
3x-2=|x+4| " [x=3

Vay téng hai nghiém clGa phuong trinh [
(-4)+3=(-1).




Vi AC? + AD? = 6% + 82 = 10? = CD? nén theo
dinh |i Pytagoras dao thi tam giac ACD
vudng tai A.

Vi cac tam giac ABC va ADE thir tu can tai C

va D nén ACD = 2BAC: ADC =2DAC.

Suy ra m+cﬁzg(@+ﬁ)
1 (o] (o]

=—.90" =45".
2

Vay BAE =90° + 45° =135°.

Bai 14. Taco
8% x929x10"® = (2%)9 x(3%)?° x (2.5)'®
_ 236 % 340 % 518_

Cac u6c chinh

8% %920 x10'® 1a binh phuong udc cha s6

218 4320, 59,

Vay s6 cac udc chinh phuong cla sé

86 %920 108 13
(18 + 1)(20 + 1)(9 + 1) = 3990.

Bai 15. Cac Iy thira clia 2 nhd hon 70 1a 1,
2,4,8,16, 32 va 64.

Cac lly thira cdla 9 nhd hon 70 1a 1, 3, 9 va
27.

phuong cla s6

Lap bang
Lay thura Lay thira | Céc téng co tan
cua 2 cla 3 cung bang 9
1
2, 32 27 29, 59
4, 64
16 3 19
8 1 9
9

Véy tét cé c6 4 sé.

Bai 16. Theo tinh chat ducng phan giac
trong tam giac ta cé

DB _DC _ DB _DC
AB AC 6 9
A
B D M C
P3 t%=£-k(v6ik>0).
6 9

Suy ra DB = 6k, DC = 9k.
Ta c6 BC =DB + DC = 6k + 9k = 15k.

Do do BM-lBC- 15k
2 2

Suy ra DM=BM - BD=%—6K— 32k

Saom DM _3k .. 1

Tu d6 suy ra —=—=—~
BC 2 10

Sasc

1 1
Vay SADM ZESABC =ﬁ 24=24 (Cm )




CAU LAC B0 DE THI

TIANTUOITHY| Ay LAC BO TTT
‘ad

NGUYEN BUC TAN
DUONG THU TRANG (dich)

Ki 18

CLB1. Given a, b, ¢ such that a® + b® + ¢* =
a+ b+ c=0. Find the value of M = abc.

CLB2. Let a, b, ¢, d be the integers such that
la—b|+|b-c|+|c—d|+|d-a|l=a*"®+2019.
Find the remainder when a'?divided by 16.
CLB3. The total ages of father and son is 49. In 3
years’ time, son’s age is 37.5% of father's age.
How many years ago such that father’s age is 3.5
times son’s age?

CLBA4. Let ABCD be a square with side of 12 cm.
E is on AD such that DE =7 cm. Find the position
of M on diagonal AC such that the sum of
MD + ME is smallest. Find this smallest value.
CLB5. ABC is a equilateral triangle with D on AC

1
such that CD = §AC. The perpendicular bisector

of BD intersects AB, BC at E, F respectively. Find
SADE
Scpr

LETTED Ki 16 (117256 183)

CLB1.Tacopg=(2rr+4):2
Suyrap=2hodcq=2.
eXétp=2,tacdq-r*=2=q=r’+2.

* Néu r = 3 thi g = 11 la s6 nguyén t6.

* Néu r # 3 thi r? chia cho 3 du 1.
Suyragq=(r+2):3.Mar’+2>3nénqlahop sb.

the ratio

e Xét g =2, lam tuong tu ta cling c6 p = 11.
Vayp=2;9q=11;r=3hoacp=11;q=2;r=3.
CLB2. Tacé (a+b+c)(ab+ bc + ca) =abc.

< (a+ b)(ab + bc + ca) + ¢c*(a+b) =0.

& (a+ b)(ab +bc +ca+c?) =0.

< (@a+b)(b+c)c+a)=0.
<a+b=0hoacb+c=0hodacc+a=0.
eNéua+b=0,trdéa=-b.

Suy ra (a+b+c)zo17:azo17+b2017+C2017_

Do do M =1.

e Néub +c=0hodcc+a=0, lam tuong tu ta
dugc M =1.

CLB3.Taco

(1-ij--- o2 )_2017
3.4 n-(n+1) 6045
5

2.
:ﬁz_ﬁ (n=1)(n+2) 2017
2334457 n(nh+1) 6045
1.2.3..(n-1) 4.5..(n+2) 2017
23.n " 34..(n+1) 6045
_n+2_ 2017 9015,
3n 6045
CLB4. Taco
ab+1 bc+1 ca+1 1 1 1
= = > a+—=b+—=c+—.
b c a b c a
Dodéa—b:l—lz—b_c;
c b bc
1 1 c-a 1 1 a-b
b-c=———=2—":c—a=——-—=

a= =—

b a ab
~ (a-b)b—c)(c—a) =2 'b)(;’ —20)2(0 —a),

a“b“c
Ma abc # 1. Suy raa=Db hoac b =c hoacc=a.
Dodba=b=c.
CLB5. ¢ TH1. E nam trong tam giac ABC.
A B A B

a ¢ ac

E

F
Ta c6 ADC = EDF (= 90°) = ADE = CDF.

Vi ADAE = ADCF (c.g.c) nén AED = CFD.
Taco

AED + FEC = AEC - DFE = 140° — 45° = 95°

—

= EFC +FEC = 95° - DFE = 50°

— ECF =180° - 50° = 130°.
e TH2. E nam trong tam giac ADC. Lam tuong tu

nhu trén ta dugc ECF = 50°.
... Nhan xét. Cac ban sau c6 Idi giai t6t
B wciit dudc thudng ki nay: Hoang Vi Nghi,
7 8E, THCS Vinh Tudng, Vinh Tudng,
Vinh Phuc; Nguyén Thi Diéu Linh, 81, THCS Van
Lang, TP. Viét Tri, Pha Tho; Tran Trong Quang
Huy, 8A, THCS Tran Huy Liéu, Vu Ban, Nam
Dinh; Nguyén Thu Hién, 8A3, THCS Thi trdn Ky
Son, Ky Son, Hoéa Binh. )
NGUYEN NGOC HAN

)



SU DUNG TiNH CHAT BUONG TRUNG TUYEN UNG
V0T CANH HUYEN CUA TAM GIAC VUONG

THAI NHAT PHUONG
(GV. THCS Nguyén Van Tréi, Cam Nghia, Cam Ranh, Khanh Hoa)

hi giai cac bai toan hinh hoc lién quan
Kd‘é’n tam giac vubng véi cac ban hoc
sinh I6p 7. Néu sit dung bé dé vé maéi
quan hé gilta dudng trung tuyén ung véi
canh huyén va canh huyén ctua tam giac
vubng do thi cac ban sé tim dugc 10i giai kha
ngan gon cho cac bai toan.
« B6 dé. Budng trung tuyén (ng véi canh
huyén cla mét tam giac vudng bang niia
canh huyén.
Chuing minh. Xét AABC vuéng tai A vdéi
dudng trung tuyén AM, ta s& ching minh

AM =E_
2

B D
1

That vay, t’?én tia d6i cla tia MACIé'y diém D
sao cho MD = MA.

Vi MC = MB, M{=M; nén AMDC = AMAB
(c.g.c).

T d6 suy ra DC = AB va Cq =B.

Do d6 CD // AB.

Talai c6 AC L AB nén AC L CD.

Xét tam giac vuéng ACD va tam giac vudng
CAB c6:

CD = AB, AC chung nén AACD = ACAB.

Suy ra AD = BC.

Két hop vGi AM = % ta dugc AM = %
Bai toan 1. Cho tam giac ABC vuébng tai A vGi
AB =9 cm, AC =12 cm. Goi G la trong tam
cla tam giac ABC. Tinh dé dai doan thang AG.
L&i giai.

B

A C
Ap dung dinh Ii Pythagoras ta ¢
BC?2=AB? + AC?=9% + 122 = 225.
Suy ra BC =15 (cm).
Goi M 13 trung diém ctia BC.
Ap dung b8 dé trén ta c6

AM =%BC = 7,5 (cm).

Do d6 AG = %AM =5 (cm).

Bai toan 2. Cho tam giac ABC véi M, N thi
tu la trung diém cl@a AB, AC. Ching minh
rang MN // BC.

Loi giai.
A
M /\'\N\\
B H C



Ké AH L BC tai H.
Ta c6 HM, HN th( tu la cac duong trung
tuyén (ng vdi canh huyén cla cac tam giac
vudng AHB va AHC nén theo bé dé trén ta
c6 MH = ﬁ=AM; NH=£=NA.

2 2
Do d6 MN la dudng trung truc cia AH.
Suy ra MN L AH, két hgp véi BC L AH ta co
MN // BC.
Bai toan 3. Cho tam giac ABC khéng vudng
véi hai dudng cao BD va CF. Goi M, N th( tu
la trung diém cla BC va DF. Ching minh
rang MN vuéng géc véi DF.
Laoi giai. A

D

B M C
Ta c6 FM, DM th( tu la cac dudng trung
tuyén (ing vdi canh huyén BC cla cac tam
giac vubéng BFC va BDC.
Theo b3 dé trén ta c6 DM = % =FM.
Tu d6 ADMF can tai M, két hop véi ND = NF,
suy ra MN L DF.
Bai toan 4. Cho tam giac ABC vudng tai A.
Bén ngoai tam giac ABC dung cac tam giac
BAD, CAE la cac tam giac vubng can tai A.
Pudng thdng qua A va vudng goéc véi BC cit

DE tai M. Ching minh rang AM =

L&i giai. B
H
D - C
M
E
Ta c6 AC L AB va AD L AB.

Suy ra C, A, D thdng hang.

Tu d6 ADEA = ABCA (c.g.c)

Do d6 DE = BC. (1)

Goi chan dudng vudng goc tir A dén BC la H.
Vé DT L MA, EK L MA.

Ta c6 AD = AB va DAT = CAH = ABH,

Suy ra AATD = ABHA (canh huyén - géc
nhon).

Do d6 DT = AH.

Chiing minh tuong tu ta c6 AAEK = ACAH
nén EK = AH.

Ta c6 DT = EK (vi cung bang AH);
TDM =KEM

Suy ra ADTM = AEKM (g.c.g).

T d6 MD = ME.

Theo b6 dé ta c6 AM = D—ZE. 2)

Tu (1) va (2) suy ra AM = %

Bai tap van dung

Bai 1. Cho AABC vuéng tai A va C =30°.
Goi M 1a trung diém cla BC. Ching minh
rang AABM la tam giac déu.

Bai 2. Cho AABC vubng tai A vé6i BC =10 cm.
Tim gié tri I6n nhat cla dién tich AABC.

Bai 3. Cho AABC va hai dudng cao BH, CK.
Chimng minh rang B, K, H, C cung thuéc mét
dudng tron.

Bai 4. Cho AABC vuéng tai A, duong cao

AH. Ching minh rang AHS%. Khi nao

BC
=229
> ! C

AH
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COMPA VUL... TiNH

m (TTT2 s 183) )
CO VE DUOC KHONG?

a) Gia sl c6 m doan thng va médi doan thang
cat dung n doan thang khac véi diéu kién moi
giao diém chi thudc hai doan théng thi s giao

o Mn o Az
diém la — (do dém s6 giao diém thuéc moi

doan thdng n 1an va méi giao diém dudc dém
hai 1an). Do s& giao diém 1a s& nguyén nén
tich mn phai Ia s6 chdn. Nhu vay khéng thé
sap x&p 7 doan thdng sao cho méi doan
thdng cat diung 3 doan thang khac véi diéu
kién méi giao diém chi thudc hai doan thang.

b) Néu méi giao diém la diém chung cla hai
hay nhiéu doan th&ng thi c6 thé s3p xé&p dugdc

nhu & Hinh 1 va Hinh 2.

O\

Hinh 1 Hinh 2
Nhan xét. Rat ti€c ki nay khong coé ban nao
gidi ding. Qua tang danh... dé lai ki sau. Cac
ban c6 géng Ién nhé!

ANH COMPA

VE THE NAO NHI?

Bai toan. Cho hai dudng thdng a va b cat nhau ngoai td gidy va diém M
nam trong td gidy. Chi dung thuéc théng (khéng cé vach chia), hay vé qua
M mét dudng thang di qua giao diém cla a va b.

NGUYEN XUAN BINH (Ha Noi)

? \ \

DUOC THUONG KI NAY
Vi Minh Nguyét, 6E, THCS Vinh Tuong,
Vinh Tudng, Vinh Phac;, Hoang Tuén
Ding, 7A1, THCS Minh Khai, TP. Ha
Giang, Ha Giang; Nguyén Thu Hién, 8A3,
THCS Thi tran Ky Son, Ky Son, Hoa Binh:
Ngé Bédo An, Nguyén Lé Tung Duong,
9A0, THCS Nguyén Trudng To, Déng Pa,
Ha Noéi; Tran Cao Bdo Chéau, 7TA, THCS
Tran Hung Dao, Buén Ma Thuat, Dak Lak;
Huynh Nguyén Phuac, 9A1, THCS My Léc,
Phu My, Binh Dinh; Nguyén Thi Quynh
Chi, 8A1, THCS Yén Phong, Yén Phong,
Bac Ninh; Trdn Phuong Mai, 7B, THCS
HO6 Xuan Huong, Quynh Luu, Nghé An;
Truong Ngoc Téam, 8D, THCS Nhir Ba Sy,
thi trdn Bat Son, Hoang Hoa, Thanh Héa;
Phung Bang Duong, 7C, THCS Van Lang,
TP. Viét Tri, Pha Tho.




PIEN SO THICH HOP

Bai 1. Dién sd thich hgp vao 6 tréng

5x4 6 2+6 3x7 8 4 +1

DOTRITHONGMINE <2x3| 2 |1+! 8x2 4+2

NGUYEN DUC TAN (TP. H6 Chi Minh)

XD TIM SO CON THIEU (255183

Bai 1. Trong méi hinh, s& & du6i bang binh phudng ctia s6 &
bén trai trr di téng cac chii s6 cla s6 & bén phai. Vay s6
thich hop dién vao chd (?) Ia 32 — (9 + 0) = 0.

Bai 2. Cac s6 trong bang la cac s dudc viét theo thir tu
nguoc lai clia cac sd chinh phuong gébm hai chir s6. Nhu vay
s6 dién vao 6 (?) 1a s6 viét nguoc lai clia sd 64, tic 1a s6 46.
Nhan xét. Cac ban can phan biét sé dugc viét theo thu tu

ngudc lai clia s6 ab (la s6 @) vGi s6 nghich dao clia s6
nay.
me; Xin trao thudng cho cac ban: Nguyén Birc Béo

——— Chau, Dao Xuan Thao, TA2, THCS Yén Phong, ¥/
Yén Phong, Bac Ninh.

NGUYEN XUAN BINH —

"' THONG BAO CHUYEN TRU S0

T thang 7 nam 2018, tda soan tap chi Toan Tudi tho chuyén tru sé vé dia diém méi.
Dia chi lién hé va gui bai:

TAP CHi TOAN TUSI THO
Tang 2, nha A, sd 187B Giang Vo, P. Cat Linh, Q. Pdng Pa, Ha Noi
Dién thoai: 024.3568 2701; Fax: 024.3568 2702.
Email: bbttoantuoitho@gmail.com; tapchitoantuoitho@gmail.com
Website: www.toantuoitho.vn
Tran trong théng bao dé cac doc gia dudc biét va tién giao dich.

@)

TOAN TUOI THO




Nam hoc 2018 - 2019
Mon thi: Toan (chuyén Toan)
Thdai gian lam bai: 150 phat
Bai 1. (2 diém)
1. Gidi phuong trinh X3 + 3x + 8 = (X + 5)VX2 + X + 2.
e . y2—2xy:8x2—6x+1
2. Giai hé phuong trinh
{yz =x3+8x% —x+1.
Bai 2. (2,5 diém)
1) Cho p, g la hai s6 nguyén t6 16n han 5. Chiing minh p* + 2019g* chia hét cho 20.
2) Cho c4c s6 nguyén duong a, b, ¢, d théamana<b<c <d; ad = bc va Jd—+/a <1.
a) Chitng minha+d>b +c.
b) Chlng minh a la mét s6 chinh phuong.
Bai 3. (1,5 diém)
1) VGi x, y, z la cac s6 thuc thda man xyz = 1, chdng minh
1 1 1
+ =1.
xy+x+1 yz+y+1 zx+z+1

2) V6i x, y, z 1a cac s6 thuc duong thay déi va théda man 1 + 1 + 1 3, tim gia tri I6n nhat cla
X y z

1 N 1 N 1 .
\/2x2 +y%+3 \/2y2 +7%2+3 \/222 +x%2+3
Bai 4. (3 diém)
Cho tr giac ABCD (khong c6 hai canh nao song song) ndi ti€p dudng tron (O). Céac tia BA va
CD cét nhau tai diém F. Goi E |a giao diém cla hai dudng chéo AC va BD. V& hinh binh
hanh AEDK.
1) Chimng minh tam giac FKD d6ng dang véi tam giac FEB.
2) Goi M, N tuong (ng la trung diém cla cac canh AD, BC. Chiing minh dudng thdng MN di
qua trung diém clia doan thang EF.
3) Chling minh dudng thang EF tiép xtc véi dudng tron ngoai tiép clia tam giac EMN.
Bai 5. (1 diém)
Chotdp hgp S ={x e Z | 1 < x < 50}. Xét A la mot tap hop con bat ki clia tAp hgp S va cb tinh

biéu thiic P =

chat: Khéng c6 ba phan t nao cla tap hop A |a s6 do do dai ba canh clla mét tam giac
vubng.

1) Tim mot tap hop A c6 dung 40 phan tir va théa man diéu kién dé bai.

2) C6 hay khéng c6 mét tap hop A c6 dung 41 phan t& va thda man diéu kién dé bai? Hay
gidi thich cau tra |gi.

DAT MUA TAP CHi CA NAM HOC TAI CAC CO SO BUU DIEN TRONG CA NUGC
MA AN PHAM: C 169.1



Nam hoc 2018 - 2019
Mon thi: Toan (chuyén Tin)
Théi gian lam bai: 150 phat
Bai 1. (2,0 diém)
a) Gidi phuong trinh x? + 2x + 7 = (x + 3)Vx? +5.

(x-y)(x* -y?) =1

b) Giai hé phuaong trinh
(x+ y)(x2 + y2) =1.

Bai 2. (2,5 diém)
a) Tim tat ca cap s6 nguyén (x; y) thda man 4x2 +8xy + 3y? +2x+y +2=0.
b) Cho hai s6 nguyén duong a, b thda man 3a +a =4b2 —b. Ching minh a + b 1a mot s6
chinh phuong.
Bai 3. (1,5 diém)
a) Véi x, y, z 1a cac s6 thuc thay déi va thda man xyz = 1, ching minh
1 1 1
+ + =
Xy+x+1 yz+y+1 zx+z+1

1.

b) Vi x, y, z 1a cac s6 thuc dudng thay ddi va thda man xyz > 1, tim gia tri 16n nhat cta biéu
1 1 1

thiic P = + + -
Xy +x+1 Jyz+y+1 Jzx+z+1

Bai 4. (3,0 diém)

Cho tam giac nhon ABC can tai A, dudng cao BE va ndi ti€p dudng tron (O; R). Ké dudng
kinh BD cla dudng tron (O). Budng thang BE cat cac dudng thang AD va AO |an lugt tai cac
diém | va H.

a) Chiing minh BH.BI = 2R?.

b) Goi M la trung diém ctia canh AB. L4y diém N thudc tia d6i clia tia OA sao cho ON :g-
Chiing minh t{r giac AMNC la t giac noi ti€p.

c) Goi K la trung diém ctia canh BC. Ching minh dudng thdng KE di qua trung diém cla
doan théng Ol.

Bai 5. (1,0 diém)

Trén mét dudng tron cho 2018 diém phan biét. An va Binh ciing chai trd choi nhu sau: MGi
lugt choi, mdt ban sé& ndi 2 diém trong 2018 diém da cho dé dudc modt day cung sao cho day
cung vira dugc vé khong cé diém chung véi bat ki day cung nao da vé trudc d6. Hai ban luan
phién thuc hién lugt choi clia minh. Ban dau tién khéng thé thuc hién dugc lugt choi cia minh
la ngudi thua cudc. Néu An 1a ngudi di trude, hay chi ra chién thuat choi dé An luén la ngudi

thang cudc.



MOT GOC NHIN HAI BAI HINH
TRONG DE THI IMO 2018

ThS. NGUYEN BA DANG (Ha N6i)

*Ql — ‘6‘

N g ey ©

i thi Olympic Toan hoc Québc té
K(/nternational Mathematical Olympiad

viét tat la IMO) dugc t6 churc 1an thir
nhéat tai Romania c6 7 nudc tham gia (cac
nudc Péng Au), tir ndm 1970 mé rong thanh
ki thi toan quéc té€ danh cho hoc sinh Trung
hoc. Nam 2018 Romania la nudc dang cai t6
chue ki thi IMO lan thar 59, co trén 100 nudc
tham du, mbi nudc khéng qua 6 hoc sinh,
doan Viét Nam doat mét Huy chuong Vang,
hai Huy chuong Bac, ba Huy chuong Dong.
T6i mubn gidi thiéu hai bai hinh phang ma
hoc sinh I8p 9 vdi hoc luc kha lam dugc, bai 1
c6 géan 400 thi sinh gidi dugc day dd; bai 6
duoc coi 1a kh6 nén chi co 18 thi sinh lam tron
ven. D€ gidi bai 6 can bd sung thém kién thirc
vé dudng tron Apollonius.
Bai 1. Cho tam giac nhon ABC. Céac diém D
va E |an lugt nam trén cac doan thang AB va
AC théa man AD = AE. Budng trung truc cla
BD cat cung nhd AB tai F, dudng trung truc
cla CE cét cung nhé AC tai G. Chiing minh
rang cac dudng thdng DE va FG song song
(ho&c ciing ndm trén moét duding thang).
Loi giai. Cac duong thdng FD, GE cat dudng
tron ngoai ti€p tam giac ABC th( tu tai cac
diém P va Q (Hinh 1).
Vi F nam trén dudng trung truc ctia BD nén
FBD =FDB = ADP.
Ma ABF = APF (ciing chan cung AF).

Suy ra ADP = APF = APD.

Do d6 tam giac ADP can tai A, tu doé
AP = AD.

Hinh 1

Theo gia thiét thi AD = AE nén P thudc dudng
tron tam A ban kinh AD. Ching minh tuong tu
Q thudc dudng tron tdm A ban kinh AD.

Suy ra P, E, D, Q cung thuéc mét dudng tron.
1) Néu 3 diém P, D, E thdng hang thi E triing
v6i P (do APD = ADP = AED). Do d6 E tring
vG@i C va G trung véi C, suy ra DE va FG cung
nam trén mot dudng thang.

2) Tuong tu, néu ba diém Q, D, E thing hang
thi D, Q trung véi B nén DE va FG clng ndm
trén mot dudng thang.

3) Gia st D, E, P, Q khéng thang hang thi
Suy ra PDE =PFG, tir d6 DE // FG.

Bai 2. Cho t&r giac ABCD thdéa man
AB.CD =BC.DA. bBiém X n&m trong t{ giac

ABCD sao cho XAB = XCD va XBC = XDA.
Ch(ing minh rng BXA +DXC = 180°.



D& giai bai nay ta can kién thiic bé sung vé
dudng tron Apollonius. (Hinh 2)

M

Hinh 2

Cho doan thdng AB=a va k la s& thuc cho
truéc (0 <k <1).

Tap hop nhiing diém M thda man %= k la

dudng tron dudng kinh 1J, trong d6 I, J th tu

la giao diém ctia AB véi cac dudng phan giac

trong va ngoai xuat phat t* M cla tam giac
A JA MA

MAB, thda man —=—=——=k. Dudng
IB JB MB

tron nay cé tén la dudng tron Apollonius.

Tinh chét cuda duong tron Apollonius: Goi
O la trung diém cla IJ thi ta c6 OM la tiép
tuyén cla duang tron (MAB).

Ching minh. Ta thdy diém O ndm ngoai
dudng tron (MAB) va c6

MA 1A JA IA+JA_ IJ 201 _OM
MB 1B JB IB+JB 1J+2B 20B OB’
Suy ra AOMA «» AOBM.

Do d6 OMA = MBA.

Suy ra OM la ti€p tuyén cla dudng tron
(MAB).

Ap dung dudng tron Apollonius ta vé dudc ti
giac ABCD thda man cac diéu kién cla dé
bai.

Loi giai. Gia st X & diém nam trong t giac
ABCD thda man XAB = XCD, XBC = XDA.
Goi M Ia giao diém clia cac dudng tron (XAB)
va (XCD). Ta c6 ABXM va DMXC la cac té
giac noi ti€p (Hinh 3).

Suy ra XMB = XAB = XCD =180° — XMD.
Do d6 XMB + XMD =180°.

Suy ra D, M, B thang hang.

(Xét tuong tu khi ABMX va DXMC la cac td
giac noi ti€p. Khi hai duong tron (XAB) va
(XCD) ti6p xtc nhau tai X thi tir XAB = XCD,
xét hai goc dinh X tao bdi ti€p tuyén va day
cung XB, XD suy ra D, X, B thdng hang).

Hinh 3
Theo gia thiét AB.CD =BC.DA < AB = cB
AD CD
véi AB < AD (néu AB > AD thi CD < BC, xét
tuong tu).

Suy ra A va C nam trén dudng tron Apollonius
véi tm O nam trén BD va OA Ia ti€p tuyén
cla dudng tron (ABD), OC la tiép tuyén cla
dudng tron (BCD).

Ta c6 AOC = ABC —BAO -BCO

= ABC - ADO - CDO = ABC - ADC
= ABX + XBC - ADC

=180° — AMX + XDA — ADC
=180° - AMX — XDC

=180° — AMX — XMC =180° — AMC.
Tird6 AOC + AMC = 180°.

Suy ra t&r giac AOCM noi tiép.

Vi OA =0C nén AMO = OMC.
Suy ra BXA = AMB =180° - AMD
=180° — CMD =180° —-DXC

— BXA +DXC = 180°.

(39



0 chi BIRDS

HOANG THI PHUGONG
(GV. TH Ngé Purc Ké, Can Loc, Ha Tinh)

COMPAVUL.. TINH

Cac loai chim dang “4n trén” trong & chii nay. Chang minh cling tim ra
\ P tén cla cac loai chim d6 nhé!

T HARK SWAIN|UIN|A
AAIAIPIMI|N|OONM K
WWHM|OIPIATPAUT
SIKIOIOW|L|[F|O E|A|S|S
T DA E QIS PML|UD|T
A|SIGIL|S/IA|E(|O|I EF/MO
LIAIK/IEIHH A|/U|(C|H|E|R
B AICKEE|C|ILIA|SIN|K
A|CIRID R E|ORINU|E|A
TIO/A/FIO/L|C|E/U S|P|C
R|FIN AN S KISIL|C|AH
OHE E|PTKALARA
SIU|Y C/IT|E[E/ME|D|R|L
SIAIX]VID RAIUIT|W(O|O
RO VIOL|LIE/LBA|T|T

Két qua APRIL SHOWERS (trr2s5183)

Cha Vudn da nhan dudc kha nhiéu bai cla
cac ban gui vé. Mac di mot sé ban dat cau
con chua thuc su ding nglr phap hoac viét
sai chinh t& nhung Chl Vuon thay rat vui
mumng vi c6 nhiéu ban “dam mé” ti€ng Anh
cling nhu da danh thai gian ghé qua Vuon
Anh choi. Sau day la dap an ki truéc:

T lay pitter patter nghia la tiéng 16p dop,
16p cbp, ron ra. Cach viét khac clia ti nay la
pit-a-pat.

Con day 1a hai trong s nhiéu vi du clia cac
ban c6 s dung tu pitter patter:

Her heart went pitter patter as she opened
the letter.

I heard the pitter patter of my mother’s
footsteps on the stairs.

@i Phan thudng ki nay sé dugc gui téi
———cac ban sau: PG Héng Lién, 8A3,
THCS Trung Vuong, Mé Linh, Ha Noi; Man
Mai Phuong, Nguyén Phuong Linh, 6AT1,
THCS Yén Phong, Yén Phong, Bac Ninh;
Tran Trong Quang Huy, 8A, THCS Tran Huy
Liéu, Vu Ban, Nam Dinh; Vi Huyén Trang,
8H, THCS Van Lang, TP. Viét Tri, Pha Tho;
Cao Thj Khanh Linh, 8B, THCS Hoang Xuan
Han, Bdc Tho, Ha Tinh.

Chu Vwon

32)
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Bai 1(183). V46i méi s6 nguyén duong a, ki
hiéu S(a) la téng tat ca cac chit s cla s6 a.
Hay tim gia tri nhd nhat cdia S(4020n) véi n
la s& nguyén duang.
L&i giai. Ta c6 4020:3 = 4020n:3
= S(4020n):3 = S(4020n)€ {3; 6; 9; 12; ...}.
Ta nhan thay véi n = 5 thi
4020.n=4020.5=20100. Ma S(20100) = 3.
Vay gia tri nhd nhat cda S(4020n) 1a 3 tuong
Ung vGin =5.
Nhan xét. Bai toan s dung dau hiéu “mét
s6 chia hét cho 3 thi tdng cac chii s6 cla nb
cling chia hét cho 3”. Xin dudc khen ban da
c6 10i gidi dung: Vi Minh Nguyét, 6E, THCS
Vinh Tudng, Vinh Tudng, Vinh Phic.
PHUNG KIM DUNG
Bai 2(183). Cho tam giac ABC véi AB < AC,
dudng cao AH, trung tuyén AM. Biét rang
Chiing minh rang tam
giac ABC la tam giac vudng.
L&i giai. Ta c6 AABH = AAMH (g.c.g).
Suy ra HB = HM:%MB.
K& MN L AC (N € AC).
Khi d6 ta c6 AANM = AAHM.
1 1

Suy ra MN =MH =—MB =—-MC.
2 2
A
N
-
B H M C

Trong tam giac vuéng MNC c6

MN=%MC — NCM = 30°

toan
qua thu

&

— HAC =90° — ACH =90° — 30° = 60°.
Do dé m=m=m=%.eoo=3oo.

Suy ra BAC =90° = AABC vuéng tai A.
Nhan xét. Tam giac vuéng ABC co
ACB =30°, ABC=60° néi trén con duoc
goi la nlra tam giac déu. S6 bai giai gui vé
tda soan tuong d6i nhiéu. Cac ban sau c6 16
gidi gon hon ca: Lé Dbang Quang, 7A1,
THCS Yén Phong, Yén Phong, Bac Ninh;
Han Vi Long, Tran Anh Vi, Phung Béang
Duong, 7C, THCS Van Lang, TP. Viét Tri,
Pha Tho; Nguyén Thanh Tién, Nguyén Thj
Hién Diéu, Lé Minh Long, Nguyén Quang
Ddac, Trinh Duy Dat, Lé Dbuc Chinh, 7B,
THCS Nhit B4 Sy, Hoang Hbéa, Thanh Héa;
Pham Ngoc Trinh, Trén Phuong Mai, 7B,
THCS H6 Xuan Huong, Quynh Luu; Tran
Thién Ngan, Luu Bao Phuc, Pham Thij
Khanh Huyén, Bui Boan Ha Trang, Tran
Trong Huy, 7A, THCS Cao Xuan Huy, Dién
Chau; Nguyén Lé Hung, Binh Thi Viét Ha,
Tran Tung Chi, Nguyén Tran Khanh Huyén,
V6 Van Hai, 7D, THCS Pang Thai Mai, TP.
Vinh; Phung Lé Anh Duc, 7A1, THCS Hai
Hoa, thi xa Cla LO, Nghé An; H6 Xuan
Hiép, 7A, THCS Lé Binh, Huong Son, Ha
Tinh.

HO QUANG VINH

Bai 3(183). Giai hé phuong trinh

LJi giai. DKXD 3x +4y>0;8-x+y=>0;
38+6x-13y>0.

bat a=.3x+4y;b=8-x+y;
c=,38+6x-13y;a,b,c=>0.

(39



Hé phuong trinh da cho trg thanh:
4a=23-b (1)
2c=3b-5 2)

a? +9b% +c? =110 (3)
Thay (1) va (2) vao (3) ta dugc

2 2
(Mj +9b2+(Mj =110
4 2

= 181b%2 -166b-1131=0

& b =3 (thda man) hodc b = _138717 (loai).

T d6 giai dugc a = 5.
Vay hé phuong trinh c¢6 nghiém duy nhéat
(xy) =(3; 4). ,
Nhan xét. Sau khi tim ra méi lién hé gilta ba
can thic, bai toan dugc gidi bang phuong
phap thé quen thudc. Hai ban sau cd 16i giai
tot: Nguyén Thi Quynh Chi, 8A1, THCS Yén
Phong, Yén Phong, Bac Ninh; Nguyén Thu
Hién, 8A3, THCS Thi tran Ky Son, Ky Son,
Hoa Binh.

BUI MANH TUNG

Loi giai. SU dung bat déng thiic AM-GM ta
2 2
c6 2 ;’b +2b>2:2(a? +b?) hay

2
%zzﬁ a +b2 —3b.

e e ey 1 2 2.1
Do d6, v6i chlly rang —+/x° +y° >—(x +
y gﬁ y 2( y)

2 2 2
ta c6 a—+b—+c—22\/§(\/a2+b2+
b
Vb? +c +\/c +a?)-3(a+b+c)

(\/a +b2 +b2 +c2 +4c2 +a )
(\/a +b2+\/b2+c +\/c +a )

mﬁl

T(\/a +b2+\/b2+c +\/c +a )

+3(@a+b+c)-3(@+b+c)
=i(\/a2+b2 +\/b2+c:2 +\/02+a2).
J2

Déng thic xay ra khi va chikhia=b =c.
Nhan xét. Cac ban sau c6 I6i giai ding cho
bai toan: Nguyén Thu Hién, 8A3, THCS Thi
Tran Ky Son, Ky Son, Héa Binh; Ngé Bao
An, Nguyén Lé Tung Duong, 9A0, THCS
Nguyén Trudng T6, Déng Da, Ha Noi; Tran
Cao Bgo Chéau, 7A, THCS Tran Hung DPao,
Buén Ma Thuat, Pak L3ak; Truong Ngoc
Tam, 8D, THCS Nhir B4 Sy, thi tran But San,
Hoang Héa, Thanh Héa; Huynh Nguyén
Phic, 9A1, THCS My Loc, Phu My, Binh
binh; Phung Pang Duong, 7C, THCS Van
Lang, TP. Viét Tri, Pha Tho; Tran Phuong
Mai, 7B, THCS H6 Xuan Huong, Quynh Luu,
Nghé An.

CAO VAN DUNG

—C
—C

L&i giai. TruGc hét, ta danh sé th{r tu cac 6
nhu hinh vé.

a) Ngudi A luén thang sau khéng nhiéu han
7 nuéc di cla ca 2 ngudi chai A va B néu A
di theo thuat toan sau:

- Nuéc di th(r 1: Ngudi A di chuyén quan ¢ S
tir 6 s6 1 sang 6 s6 12.

- Nuéc di th(r 2: Ngudi B di chuyén quanca T
dén 6 s6 5 hoac 11.
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cG S dén vi tri 6 s6 3 sau khi ngusi B di
chuyén dén 6 s6 5, hoic di chuyén S dén 6
- Nu6c di thir 4: Sau N\
auée di thi 3 ota (A5
c6 SvaTahaivi tri
6 doi dien nhau cia (3)—(6)—1
nén & nuéc di thit 4
nay, ngudi B di dén (75 7\

Lo (—@
10) thi kiéu gi thi
cling bi ngudi A chién
vi quan cG S dang 6 6 3 (hoac 6 s6 5). Do d6
ngudi B budc phai di chuyén quan cd T vé 6
- Nuéc di tht 5: Ngudi A di chuy&n quan cd S
V€ 6 s6 6.
- Nuéc di tht 7, ngudi A di chuyén quan cd S
t6i & ma quan co T dang ding & d6 va chién
thdng néu ngudi B
choi véi thuat toan
vi tri quan c6 S. Trén
ban cd, 6 cd s6 chan
quan cd S va T tuong
ing 6 6 s6 1vasd3
nguai B chai chifa'n thuat di quan co T t6i 6 cb
s6 cung tinh chan 1& véi véi vi tri quan cd S &
khoang cach gilta hai quan ¢6 S va T sau
nudc di clia ngudi B luon la 2 nudc di nén
Nhan xét. Day 1a bai toan kha thu vi, tuong
déi khd va la loai hinh m6i v6i hoc sinh

- Nuéc di thdr 3: Ngudi A sé di chuyén quan
s6 7 néu B da di dén 6 s6 11.
ngudi A thi hai quan
mot 6 vudbng don vi
cac 6 s6 4, 6 (hoic 6, N
Pt T i) N\ ()
thang & nudc di thi 5 Q/ 8
s6 2 ban dau.
- Nuéc di th(r 6: Ngudi B di chuyén quan co T
vé 0 s6 5 hoac 11.
thang.
b) Ngudi A khong thé ~
©O—L—©
git vi tri quan ca T N N e
cach 2 nuGc di so véi CLJ (C) \LD
ghi la C, 6 c6 s6 1& () ) (c
ghi 1a L. Vi ban dau ©O—L—0©
I\ () e
c6 khoang cach la 2 Q‘/ C) \D
nuéc di va c6 s6 6 cung la so 1é (L) nén
nuéc di ngay truéc d6 va khong dudc tu di
vao 6 ma quan cd S dang didng. Khi do
ngudi A khong thé thing (du sau hon 20
nugc di).
THCS & Viét Nam nén tuy ¢6 nhiéu ban gui
bai dén tda soan, nhung réat tiéc 1a hau hét

cac ban déu giai sai. Cé duy nhéat ban Hoang
Tuén Diing, 7A1, THCS Minh Khai, TP. Ha
Giang, Ha Giang co I0i giai tot.

TRINH HOAI DUGNG

Loi giai. Budng tron (1) ti€p xuc véi AB, AC
tuong Ung tai F, E.
Goi K la giao diém cta Bl va DE, L 1a giao
diém cla Cl va DF.

Gia st L nam trong doan DF va K nam trong
doan DE. Cac trudng hdp khac chiing minh
tuong tu.
Dé thay
ATK = 1AB +1BA =225 + 222 900 - 222

— CED =180° — AEK:

m=|ﬁ;+@=¥+%%=goo_%c

=BFD =180° — AFL.

Do d6 céc t(t giac AEKI, AFLI nai tiép. (1)
Vay AKM = AKl=AE|=90° = AFl = ALl = ALN.
Két hop v6i AD LMN, suy ra cac ti giac
AKDM, ALDN ni tiép. (2)

Tu (1) va (2) suy ra

DAM =DKM = 180° — EKI =EAI =CAI =BAI

=FAI=180° —FL| = DLI=DLN =DAN.
Tu d6, chu y rang AD L MN, suy ra tam giac
AMN céan tai A.
Nhan xét. Khong cé ban nao giai ding bai
nay. i

NGUYEN MINH HA
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ciua hoac sink Viet “Vlam nam 2018

Ki thi Olympic Toan hoc qudc té lan thix
59 nam 2018 (IMO 2018) dién ra tai
Romania véi su tham du cla 615 thi sinh
dén tir 110 quéc gia va ving lanh thé. Két
qua ca 6 thi sinh cla doan Viét Nam du thi
déu doat huy chuong. Thi sinh Nguyén
Quang Bin, 16p 12, trudong THPT chuyén
Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi
doat huy chuong Vang. Huy chuong Bac
thudc vé 2 thi sinh: Phan Minh Bdec, 16p 11,
trudng THPT chuyén Ha Noi-Amsterdam, Ha
No6i; Trinh Van Hoan, I6p 12, trudng THPT
chuyén Tran Phu, TP. Hai Phong. Huy
chuang Déng thudc vé cac thi sinh Tran Viét
Hoang, 16p 12, trudng THPT chuyén Tran
Pha, TP. Hai Phong; Truang Manh Tuan, 16p
12, trudng THPT chuyén Khoa hoc Tu nhién,
Pai hoc Quéc gia Ha Néi; D6 Hoang Viét, 16p
12, trudng THPT chuyén Nguyé&n Quang
Diéu, Bong Thap.

Ki thi Olympic Vat Ii quéc té€ lan th(r 49
nam 2018 dudc t6 chic tai Cong hoa B6 Dao
Nha tir ngay 21 dén 29/7/2018, véi su tham
gia clia 86 nudc va vung lanh thé. Viét Nam
la moét trong s6 10 nudc doat tr 2 huy
chuong Vang trd 1én va xép th(t hang cao.
C4 5 thi sinh cla Viét Nam du thi déu doat
gidi. Huy chuong Vang thudc vé céc thi sinh
Nguyén Ngoc Long, 16p 12, trudng THPT
chuyén Lam Son, Thanh Hoéa; Tran Blc
Huy, 16p 12, truong THPT chuyén Ha Noi -
Amsterdam, Ha Néi. Thi sinh Nguyén Xuan
Tan, I6p 11, trudong THPT chuyén Khoa hoc
Tu nhién, Dai hoc Qudc gia Ha Néi va Trinh
Duy Hiéu, 16p 11, trudng THPT chuyén Bac
Giang, Bac Giang doat huy chuong Bac;
Nguyén Van Thanh Lgi, 16p 12, trudng THPT
chuyén Quang Trung, Binh Phu6c doat Huy
chuong Dong.

Ki thi Olympic Hoa hoc quéc té€ nam 2018
lan thir 50 t6 chiic tai Cong hda Séc va Cong
hoa Solovakia v&i su tham du cla 304 thi
sinh dén tir 82 quéc gia va ving lanh thé. Ca
4 thi sinh cla Viét Nam du thi déu doat huy
chuong. Huy chuong Vang thudc vé thi sinh
Pham Bdc Anh, I6p 12, trudng THPT chuyén

Khoa hoc Tu nhién, BPHQG Ha N&6i. Huy
chuong Bac thuéc vé Nguy&n Van Chi
Nguyén, 16p 11, trudong THPT chuyén Lam
Son, Thanh Héa va Hoang Thanh Tung, 16p
12, trudng THPT chuyén Lé Héng Phong,
Nam Dinh. Huy chuong Déng thudc vé Phan
Nhat Duéat, I16p 12, trudng THPT chuyén
Phan B6i Chau, Nghé An.

Ki thi Olympic Sinh hoc quéc t€ nam
2018 lan th{r 29 t6 chic 8 nuéc Cong hoa
Ho6i giao Iran, c6 71 qudc gia va vung lanh
thd tham du v6i téng s6 261 thi sinh. K&t qua
ca 4 thi sinh du thi déu doat huy chuong.
Huy chuong Vang thudc vé cac thi sinh
Nguyén Phuong Théo, 16p 12, trudng THPT
chuyén Khoa hoc tu nhién, Pai hoc Quéc gia
Ha Noi; Tran Thi Minh Anh, I6p 12, trudng
THPT chuyén Tran Phu, Hai Phong; Hoang
Minh Trung, I6p 11, truong THPT chuyén
Lam Son, Thanh Héa. Thi sinh Hoang Van
Poéng, 16p 12, trusng THPT chuyén Nguyén
Trai, Hai Duong doat Huy chuong Bac. Bac
biét, thi sinh Nguyén Phuong Thao dat t6ng
diém cao nhat cudc thi trén téng s6 261 thi
sinh.

Ki thi Olympic Tin hoc Chau A nam 2018
dugc t8 chiic theo hinh thic thi truc tuyén véi
586 thi sinh thudéc 31 nudc va ving lanh thé
tham gia, Cong hoa Lién bang Nga la nuéc
dang cai. Viét Nam c6 7/7 thi sinh tham gia
xét gidi déu doat gidi. Huy chuong Vang
thuéc vé Pham Dlc Thang, 16p 12, THPT
chuyén Khoa hoc Tu nhién, Dai hoc Quéc
gia Ha Néi. Huy chuong Bac thudc vé cac thi
sinh: Hoang Xuan Nhat, 16p 12, THPT Nang
khi€u, Pai hoc Quéc gia TP. H6 Chi Minh;
Nguyén Khanh, I16p 12; Nguyén Minh Tung,
I6p 11, THPT chuyén Khoa hoc Tu nhién,
Pai hoc Quéc gia Ha Noi; Trinh Hiu Gia
Phuc, I6p 11, THPT chuyén Lam Son, Thanh
Hoéa. Huy chuong Déng thudc vé: Nguyén
Hoang Hai Minh, 16p 12, THPT chuyén Khoa
hoc Tu nhién, Dai hoc Quéc gia Ha Noi va
Duong Quéc Hung, 16p 12, THPT chuyén
Thang Long, Lam Dong.

MAI VU



Toan chuyén déng déu hién nay dudc gidng
day trong chuong trinh I6p 5. Dang toan
chuyén dong déu cb 1&8 dau tién dudc trinh
bay trong cuén Clu chuong toan thuét cla
Luu Huy (Lui Hui, Trung Hoa, thé ki lll), 1a
cubn sach ma vai trd clia né trong phat trién
toan hoc Trung Hoa dudc coi la tuong duong
véi cudn Co sé ctia Euclid 6 phuong Tay. Ciu
chuong toan thuét 1a mét trong 10 cudn sach
toan dugc day trong Qudc t& gidam Trung
Quoc tuor thoi nha Budng va ciing cb anh
hudng 16n dén phat trién toan hoc tai Nhat
Ban, Triéu Tién, Viét Nam.

Dang toan chuyén déng déu ciing da duoc dé
cap dén trong mot sd sach toan Han Ném
nuGc ta. Bai viét nay gi6i thiéu dang toan
chuyén dong déu trong hai cuén sach toan
Han Ném Y Trai toan phap nhét dac luc cla
Nguyén H{u Than va But toan chi nam clia
Nguyén Can.

Cong thirc co ban 1. (Chuyén déng ngugc
chiéu) Hai vat cach nhau quang dudng s khdi
hanh cing ldc va chuyén déng déu ngudc
chiéu v6i van téc v4 va v,. Sau thoi gian t
chung gap nhau thi s =s4+s, = vqt + v5t.
Suyra t=s:(vqi+Vy). (1)
Codng thic co ban 2. (Chuyén dong cung
chiéu) Hai vat cach nhau mét quang dudng
dé dai s khdi hanh cing lic va chuyén dong
déu cung chiéu véi van téc vq4 va v,
(v >vy). Sau thai gian t chung gap nhau. Ta
cd vot=s+v4t.

Suyra t=s:(vy—Vy). (2)
Cong thitc co ban 3. Hai vat chuyén dong

TA DUY PHUGONG (Vién Toan hoc, Ha N¢i)
DOAN THI LE (Pai hoc Thanh Hoa, Pai Loan)
CUNG THI KIM THANH, PHAN THI ANH TUYET

déu v6i van téc vq va v, thi ti 1& quing
dudng di dugc s; va s, bang ti 1& van téc:
S1_ V1

5 vy 3)
Ba cong thic (1), (2), (3) la ba cdng thic co
ban giai cac bai toan chuyén dong déu.

Toan chuyén déng déu trong Y Trai todn
phdp nhét dic luc

Cubn sach Y Trai todn phép nhat dic luc
(Mot diéu tdm dac vé toan cla Y Trai) cla
Nguyén Hitu Than hoan thanh nam 1829 da
duoc gidi thiéu sa b trong [3], [4]. D& dé doc,
chung téi trinh bay I16i giai gan v6i ngbén ngi
hién dai, nhung van c6 gang trung thanh véi
IGi giai trong cac sach toan Han Nom.

Toan chuyén déng déu trong Y Trai toan
phép nhat dac luc [2] dudc Nguyén Hiu Than
goi la hanh trinh khoai man (hanh trinh nhanh
cham).

Bai toan 1. Giap di dudc 80 dam moét ngay,
At di 48 dam mot ngay. At da di trude dugc
480 dam thi Giap méi xuat phat. Héi Giap di
bao nhiéu ddm va di bao nhiéu ngay thi dudi
kip At?

L&i gidi. Thai gian Giap va At cling di la:
t=s:(vo —v4)=480:(80-48)=15 (ngay).
Vay quéang dudng hai ngudi di cho t&i khi gap
nhau la 15 x 80 = 1200 (d&m).

Bai toan 2. Ngudi di nhanh trong mét ngay di
dugc 95 dam, ngudi di cham trong moét ngay
di dugc 75 dam. Nay ngudi di cham da di
dugc 8 ngay. Hoi nguai di nhanh phai di trong
bao nhiéu ngay dé c6 thé dudi kip ngudi kia?
Va doan dudng dai bao nhiéu dam?

L&i giai. Quang dudng ngudi di cham di trong
tam ngay la s = 75 x 8 = 600 (dam).



Vay thdi gian dé ngudi di nhanh dudi kip
ngudi di cham la:

t=s:(vy, —Vvq)=600:(95-75) =30 (ngay).
Doan dudng dai 95 x 30 = 2850 (dam).

Bai toan 3. Gia st ngudi di cham da di dudc
7 ngay, sau d6 ngudi di nhanh di theo dugc 6
ngay thi gap ngudi kia. Lo trinh cla ho la
1170 dam. HAi mbi ngudi méi ngay di dudc
quéang dudng bao nhiéu?

L&i gidi. Ngusi di nhanh di véi van téc

1170 : 6 = 195 (dam/ngay).

Ngudi di cham di hét 7 + 6 = 13 (ngay).

Vay ngugi di cham di vGi van téc

1170 : 13 = 90 (dam/ngay).

Bai toan 4. Gia st c6 mot ngudi di b, mot
ngudi cudi ngua. Ngudi di bd di truéc 37 dam,
ngudi cudi ngua dudi dén 154 dam, con 23
dam méi dudi kip ngudi di bd. HAi ngudi cudi
ngua con phai di bao nhiéu dam méi dudi kip
ngudi di bo?

L&i gidi. Goi van toc clla ngudi cui ngua la
V,, van toc cla ngudi di bd 1a v4. Thdi gian
ngudi cudi ngua di hét quang dudng 154 dam
cling bang thoi gian ngudi di bo di hét quang
dudng (154 — 37) + 23 = 140 (dam).

Vay ta cb
t:ﬂ:ﬂ_ Suy ra V_2=E=ﬂ.
V2 V1 V1 140 10

Goi quang dudng ngudi cudi ngua con phai di
cho t6i khi gap nhau la s. Theo bai ra ta c6
11 vy, s
10 V1 s—23
D& so sanh, chung t6i dua thém mot bai trong
But toan chi nam ([1], in nAm 1909), tuy ngén
ngl cla dé bai 1a mdi, nhung phuong phap
gidi van nhu cii (st dung ba céng thic co ban
trén).

But toan chi nam dudc Nguyén Can in ndm
1909. Tuy But toan chi nam dugc viét bang
chit Han, nhung Nguyén Can da chiu anh
hudng cla toan hoc phuong Tay (do Phap
dua vao Viét Nam cudi thé ki XIX). Thi du,
6ng da trinh bay phép toan cong tri nhan
chia theo hang doc, nghia 1a kha gan véi cach
day toan hién nay.

. Suy ra s =253 dam.

Bai toan 5. Chiéu dai quang dudng tu tram
xe Itra BDéng Khé dén Thai Nguyén la 52800
xich. Méi gid xe ngua di duoc 9000 xich, xe
tay di dugc 7500 xich. M6t xe di tu Dong Khé
lén, mot xe di t&r Thai Nguyén xudng déu bét
dau di tir 6 gio thi may gid sé gap nhau va G
noi g&p nhau d6, mdi xe da di duoc bao nhiéu
xich?

Loi gidi. Thoi gian hai xe di tir noi xuat phat
dén luc gap nhau la:
t=s:(vq+Vvy)=52800:(9000 + 7500)

— 3,2 (gid); 3,2 gid = 3 gi& 12 pht.

Hai xe gap nhau ldc:

6 gid + 3 gid 12 phut = 9 gid 12 phut.

Xe ngua da di: 9000 x 3,2 = 28800 (xich):

Xe tay da di: 7500 x 3,2 = 24000 (xich).

Két luan. Chuyén dong déu la dang toan co y
nghia thuc t€, da dugc biét dén tir gan 2000
nam trudc va ciing da dudc phd bién tai Viét
Nam, it nhat 1a cach day khoang 200 nam
trong Y Trai toén phép nhét dac luc. Ban doc
c6 thé xem thi du, [5], dé biét ki hon vé dang
toan chuyén déng trong chuong trinh toan
hién nay.

[1] bt HE Nguyén Can, % % 5 Fj But toan
chi nam, 1909, Thu vién Han Ném: A. 1031.
[2] bt A 18 Nguyén Hiu Than, & 75 & %
— 15 # Y Trai toan phap nhét dic luc
(1829), Thu vién Han Nbom: A.1336;
VHv.1184; A. 982; A.1336/a.

[3] Ta Duy Phugng, Boan Thi L&, Cung Thi
Kim Thanh, Phan Thi Anh Tuyét, D6i nét vé
nha toan hoc Viét Nam dau thé ki XIX, Y Trai
Nguyén Hitu Than va cubn sach Y Trai toan
phép nhét dac luc cla 6ng, Tap chi Toan hoc
va Tubi tré, s6 481 (thang 7, 2017).

[4] Ta Duy Phugng, Boan Thi L&, Cung Thi
Kim Thanh, Phan Thi Anh Tuyét, Sai phan
phép trong Y Trai toan phap nhét dic luc,
Tap chi Toan Tubi tho 2, s6 183 va sd 184
(thang 4 va thang 5-2018).

[5] Vi Duong Thuy, Nguyén Danh Ninh, Cac
bai toan sé hoc vé chuyén déng déu, Nha
xudt ban Giado duc, 2001 (Tai ban lan thi
nhat).



BAT DANG THUC VA CUC TRI DAI S0 QUA Ki THI TUYEN SINH

VAO LOP 10 CHUYEN TOAN NAM HOC 2018-2019

NGUYEN BUC TAN
(TP. H6 Chi Minh)

VUOT VU MON

ai viét nay chung téi xin dugc gidi
thiéu cung ban doc mot s6 bai toan

bat dang thirc va cuc tri dai s6 qua ki
thi tuyén sinh vao I6p 10 chuyén toan nam
hoc 2018 - 2019.

Bai toan 1. Cho ba s6 duong X, y, z thoa
manx+y+z=1.
Chdmng minh rang

(Pé thi tuyén sinh vao 10 chuyén toan
tinh Ha Tinh)

Huéng dan gidi. Ap dung bat ding thic
AM-GM cho hai sé duang, ta co:

Xy _ Xy _ X y
Xy +2z Xy+2z(X+y+2z) X+Z y+z
<A X, Y
2{x+z y+z

vay | sl[ X j.(1)
' Xy+z 2\x+z y+z

Chimng minh tuong tu ta co6
Z_ Y Z @
yz+x 2\ x+y x+z)

= sl( z_+ 2 j.(3)
zx+y 2\y+z Xx+y

Tu (1), (2) va (3) ta co

IR
Xy +2z yZ + X zxX+y 2

Binh luan. Bay la mét bai toan quen thudc, tu
diéu kién rang budc x + y + z = 1, ¢6 dugc
Xy +z = (X + 2)(y + z) dé dén I5i giai.

Bai toan 2. Chimng minh rang x* — x +
véi moi so thuc x.
(Dé thi tuyén sinh vao 10 chuyén toan
TP. H6 Chi Minh)
Huéng dan giai. Ta c6

x4—x+1:(x4—x2+l +(x2—x+lj
2 4 4
2 2
=(x2—1j + x—lj >0.
2 2

Dang thiic xay ra khi va chi khi

x2 —%=O va x—%=0. Suy ra khong c6 gia

tri ndo clia x dé dang thiic xay ra.
A 1 e
Vay x* — x + rie 0 véi moi sé thuc x.

Binh luan. Bai toan vGi danh gia chat ché

4

hon la: Ching minh rang x —x+12

%(4 —3302) véi x 1a s6 thuc.
Bai toan 3. Véi x, vy, z la cac s6 thuc duong

thay déi va thda man Tim gia

tri 16n nhéat clia biéu thic

(DE thi tuyén sinh vao I6p 10 chuyén toan
TP. Ha Noi)
Huéng dan giai. Ta c¢6 2(x — y)®> > 0 nén
Oxy < 4xy + 2x% + 2y* + Xy.
Suy ra 9xy < (2x + y)(2y + x).
Ma x, y >0 nén ta co



1 2y + X 1 2 1
< - <Z 44— ()
2x+y  9xy 2x+y 9x 9y
T (1) va ap dung bat dang thiic AM-GM cho
hai s6 duong, ta c6
1 B 1
\/2x2+y2+3 \/2(2x2+1)+y2+1
S;zﬁ_#sﬁ(;gj
Jax+2y 4 J2x+y).3 4
Je(2 1 1
S—| —=—+—+=
4 \9%x 9y 3

1 @(2 1 1)_(2)

> —<—
\/2x2 +y2 +3 4

Tuong tu ta co:

1 \/6(3 1 1}

272 +x24+3 4
Tu (2); (3) va (4) ta co
V(2 1 1. 2 1
4

2

P< —t—

+—+t—+—+
9x 9y 3 9y 9z

1,2,1. 1.6
3 9z 9% 3 2
DPéng thic xay ra khiva chikhix=y =z =1.

NG

Vay gia tri I6n nhat cda P la -

+

Binh luan. Viéc nhan ra P dat gia tri I6n nhat
khi x =y = z = 1 két hop diéu kién rang budc
1 + 1 + 1. 3 gilp ta c6 dudc Ioi gidi.
Xy z

Huéng dan gidi. Ap dung bat dang thic
AM-GM cho hai sé duadng, ta c6

2 2 2 2
X Y X ay-2)+
y-2 x-2 y-2 X—2

+ 4(x—2)— 4y —4x +16

2 y2
22 |——.4(y-2) +2,|——.4(x-2) -4y
y-2 2

—4x+16=4x+4y—-4y-4x+16=16.

Huéng dan giai. Ap dung bat ddng thiic AM-
GM cho hai s6 khéng am ta co
Q=(x+y+2z2P=x2+y*+Z22+2xy + 2xz +
yZ <X+ YV + 22+ XY+ 1+ X2+ 1+ Y222 +
1=6+3=09.

Do d6 Q< 3.

Déng thiic xay rakhix=y =z =1.

Vay giatrilén nhatcla Q=x+y+zla 3.
Tacob6=x2+y?+7Z°+ Xy + Y22 + Z°X* > X* +
Y2 + x2y2 > 2xy + X%y? > Xy + x?y2.

= xy?+xy-6<0=(xy-2)(xy+3)<0
=Xy —2<0 = 2xy > X2

Tuong tu ta c6 2yz > y?z?, 2zx > z%°.

Do d6 Q% = x* + y? + 2% + 2Xy + 2yz + 2zX

> X2+ y? + 22+ XPy? + y?2? + 7% = 6.
Max,y,z20nénQ =x+y+z>0.

Taco Q= x+y+z=>+/6.

Péng thiic xay ra khix = /6, y=0, z=0.
Binh Iudn. Du doan gia tri I6n nhat clia Q 1a 3
khi x = y = z va gia tri nhd nhat cla Q 1a /6
khix = 6, y =z =0, tir d6 bién ddi c6 dudc
15i giai.

Huéng dan giai. Vix,y,z>0vax+y+z=1
nén9—-y<9.



Ap dung bat déng thic AM-GM cho hai s8
khong am, ta c6

T= %.4(4x + 6y +8z)(5x + 2y + 2)

s%(4x+6y+8z+5x+2y+z)2

1 81

1 2 1
=§[9(x+y+z)—y] =§(9—y)zs—.92 =—.

8 8

DPang thiic xay ra khi

7
4x+6y+8z=5x+2y+z |78
y=0 &qy=0
X+y+z=1 z=l.

8

Vay gia tri 16n nhatcda T la %

Binh ludn. Ta “chinh s6 thich hop” dé xuét
hién x = y = z va 4p dung bat dang thic
AM-GM cho hai s6 khéng am, r6i chon diéu
kién |9 — y| 16n nhét.

Huéng dan gidi. Ap dung bat dang thic
AM-GM cho hai s6 duadng, ta c6

X2 X2

>
VB2 +3y2 +14xy  8x% +3y2 +14xy + (x—Y)°
2 2 X 3y x4y

X X

(a2 X+ x+y 25 25
. X% 3x+2y Sx+2y Tx-2y
“\3x+2y" 25 '

25 25

2
X >7x—2y.

\/8x2 +3y2 +14xy - 25

Tuong tu ta co
2

Do d6 (0

y > 7y—22. )
\/8y2 +32% + 14yz 25
2 —

z S 7z 2x. 3)

\/822 +3x2 +14xz - 25
Tu (1); (2) va (3) tacd

2 . y2
\/8x2 +3y2 +14xy \/8y2 +322 + 14yz
2
z SXty+z

+ >
\/822 +3x2 +14xz S

Huéng dan giai. a) Tacé a®+b*>0
sa>-b*=a’>(-b)P=a>-b=a+b>0.

2 2
Ma a?—-ab + b?= (a—gj +3L20.
2 4

DPang thiic xayra < a=b =0.

Do d6 a + b = 0 (mau thuan véi a + b > 0).
Suy ra a®>—ab + b? > 0.

Maa,be Z.Do dbéa’—ab+b?>1.

Ta cb (a + b)(@®>—ab + b?) > (a + b).1
=a’+b*>a+b>0.

b) Tacda+b>0= a, bkhdng dong thoi
am = ab<0hoaca,b >0.

e Néu ab <0 thi a®> — ab + b? > a? + b
Maa+b=>1néna®+b’=(a+b)a*-ab+b?
>a’—ab +b?>a’+ b’
eNéua,b>0thia>1,b>1(via,be Z).
Do dé a* > a?, b® > b2

Suy ra a®+b®>a?+ b

Vay a® + b* > a? + b

Binh Iludn. Day | bai toan bat déng thic véi
céac bién la cac s6 nguyén, chu y rang véi s6
nguyén x > 0 thi x> 1.



PHUONG TRINH VO TI

ThS. PHAM MINH TU

VUOT VD MON (GV. Khoa CNTT, Trudng Pai hoc Lao Bdng - Xa Hoi, Ha Noi)
ac bai toan vé phuong trinh vé ti thudng 5 3+5
xuét hién trong cac dé thi hoc sinh gidi BKXD x < hoac x 2

I6p 9 va dé thi vao I6p 10 THPT, bai viét
nay gidi thiéu phuong phap dat &n phu két
hop vai phan tich cac biéu thirc dé giai mot s6
dang toan vé phuong trinh vo ti.

2
Ta o6 4x2 —11x+10= [2x- 1] +32 o
4 16

Viv2xZ —6x+2 >0nénx—-1>0=x>1.

K&t hop véi DKXD ta cb xz3+2£.
DKXD _1+\/53xs1. Phuong trinh da cho tuong duong véi
(x —M2x2% —6x +2 — (4x% —=11x +10) =0
Dat \/1—x2:a,‘\‘/x2+x—1:b, 5 )
& (X—1N)V2x° —6x+2 +(2x° -6x+2) -
%1-x=c (0<a, b, c<). )
6x2-17x+12)=0. (1)
Taco a+b+c=1ta’+b*+c®=1b3 <1 <1,
, Pat V2x? -6x+2=a (a>0).
a(l-a)=z0  |aza Phuong trinh (1) tré thanh
Suy ra {b(1-b%)20 < {b=b* & +a(x—1)—(6xC—17x + 12) =0
c(1-c)=0 |c=cb. & (a-2x+3)(@+3x—4)=0.
o 4 6 eTH1.a=2x-3,tacd
Dodé a+b+c>a“+b™ +c” =1.
S 2x2 -6x+2 =2x-3.
a=0
a1 2x-3>0
- V002 2
) , , b=0 2x° -6x+2=(2x-3)
Dang thirc xay ra khi va chi khi b1 3
- 3 X ==
1 & 2 s 32 s
Le="1 2x? - 6x+7=0 Z(X——J +—==0
Véi a =0 hoc a=1 thi x =+1 hoac x = 0. 2) 2
Thir lai chi c6 x = 1 thda man. (v6 nghiém).
Vay phuong trinh c¢6 nghiém duy nhat x = 1. eTH2.a=4 - 3x < V2Xx%2 —6x +2 =4 — 3x.
4-3x>0
V002 2
2x° -6x+2=(4-3x)



x<2
3
< 2
7 x—g +£=O
7 7
(v6 nghiém).

Vay phuong trinh da cho vé nghiém.

BKXD x 0.
Phuong trinh da cho tuong duong véi

2x -1 -(x2=x—1) = (x + 1)¥3x2 -2
o @x-10%= (x2=x-1) +(x+1)I3x2-2.(1)
Pat2x—1=a: ¥3x2-2 =b.
b3=3x2-2 = @2x - N(x+ ) +(x>=x-1). (2)
Tu (1) va (2) ta c6 hé phuong trinh

a® =x?—x-1+(x+1b (3)

b2 =x% —x -1+ (x + Na. (4)

Trir vé theo vé cla (3) cho (4) ta dudc
(a-b)@*+b*+ab+x+1)=0.

eTH1.a=b o 2x—1= 33x2 -2,

& (2x - 1)°=3x3- 2.
= 8x3-15x2+6x+1=0.

1
o @+ N)x-1=0c|""8

X =
eTH2. a2+ b?*’+ab+x+1=0

a\? 3a2
& (b+—) +—+x+1=0. (5)
2 4

2 2
Ma (b+3j +3i+x+1
2 4

3a? 3(2x - 1)?
=————+X

>—+Xx+1 +1

2 17
12x2 gxs7 32X+
4 - 4
Suy ra phuong trinh (5) vé nghiém.
Thir lai ta cd phuong trinh c6 tap nghiém la

-

> 0.

DPKXD x > 1.
X +22 =43+ o x* +4x% +4=4x3 +4
e xt—ax3 +4x? :0<:>x2(x—2)2 =0
& x =0 ho3c x = 2 (thda man DKXD).
Vay phuang trinh cé tap nghiém la S = {0; 2}.

DKXD x>2,y>3;z>5.
Phuong trinh da cho tuong duong véi
(Xx—2-2Jx=2+10)+(y-3-4y-3+4)
+(z-5-6J2-5+9)=0.
o Wx-2-1+(/y-3-22+(z-5-3)*=0.
Jx-2-1=0

x=3

Sy -3-2=0=y=7

Jz-5-3=0 (z=14
(thda man PKXD).

Vay phuong trinh c6 nghiém duy nhat
(% y; 2) =(3; 7; 14).

Bai 1. Giai cac phuaong trinh sau

a) x+\/x+1+,/x+1=2;
2 4

b) x* ++/x? + 2008 = 2008;

c) \/4x2+5x+1—2\/x2—x+1=9x—3;
d) 2% +1+6v9 - x2 +6y(x + 1)(9 - x2)

=38+10x—2x2—x3.




BAITOAN HAYVE
PHAN NGUYEN CUA MOT SO

g s

TRUGNG QUANG AN
(GV. THCS Nghia Thang, Tu Nghia, Quang Ngé&i)

Sau day chang t6i xin gidi thiéu bai toan hay co
chura phan nguyén ctia mét sé trong ki thi Olympic
toan hoc clia Canada nam 1999. Ki hiéu [x] la cac
s6 nguyén I6n nhét khéng vuot qua x.
Bai toan. Giai phuong trinh

L&i giai. Cach 1. Dat [x] =y (y € Z).

Khi d6 ta c6 40y = 4x% +51> 0.

Lai co ny<y+1:>y2 <x? <(y+1)2
= 4y? +51< 4x? +51< 4y + 8y + 55

:4y2+51s40y<4y2+8y+55

2 1,5<y<8,5
4y“ -40y+51<0
= ) s y<25
4y“ -32y+55>0 y>55
= ye{26;7;8}.
= 2<x<3
[x]=2 ) J29
e TH1. ¢, 29¢ 29 © X=——:.
X& == X=t—o 2
4 2
= 6<x<7
[x]=6 3421
o TH2. ¢, 189 & 321 e Xx= 5
= =t——
229
o TH3. 2 229 © X—+‘/229 (:)X=T.
4 T2
= 8<x<9
[x]=8 - 269
o THA4. X2_269<:> x—+‘/269 & X = 5
4 T2

Vay phuong trinh c6 tap nghiém la

S{@s@@@}

2 2 2 2

Cach 2. Bat [x]=ne Z, {x} = ae [0;1) thi
x =[x]+{x} =n+a.

Phuong trinh da cho tré thanh

4(n+a)? —40n+51=0

& 402 +8no+4n? —40n+51=0. (2)
Phuang trinh (2) cé nghiém khi

A =16n? — 4(4n? — 40n + 51)

=160n-204 = 16[10n—%) >0

@nz%:nzz.

Do =0 nén v n=>2

oa=-n+ 1On—5—1.
\} 4

ViOo<a<1néntacd

-n+ 10n—220
\j 4
= 51
-n+ 10n_ﬂ<1 10n——<(n+1)2
\/ 4 4

17
2

thi (2) c6 nghiém

10n—5—12n2
4

<n<

N | w

n2—10n+5—1S0
4

= =
55

5
n<—
n? —8n+-——>0 2

4

2<n<38
=1{ [n<2 ©ne{26,7;8}.
nx6

Ty dang thic x=[x]+{x}=n+a= /10n—%1,

thay n bang 4 gia tri trén ta tim dudc cac nghiém
cla phuaong trinh nhu & cach 1.




P Két qua 4
Datn? - 2016n + 1016067 = m? (n ¢ N)

— (n-1008)? - m? =-3
= (n-1008 + m)(n—1008 —m) = -3.

Vime Nnén n—-1008+m=>n-1008 —m

{n—1008+m:1 . n=1007

~1n-1008 -m=-3
hos {n—1008+m:3
n-1008 -m=-1
Th( lai dung. Vay n = 1007 hoac n = 1009.
Nhan xét. Cac ban c¢6 I6i gidi dung: Ha Nhu
Nguyét, 7E, Nguyén Thj Diéu Linh, 8l, Vi
Huyén Trang, 8H, THCS Van Lang, TP. Viét
Tri, Phil Tho; Pham Khanh Huyén, 8B, THCS
Hoang Xuan Han, Bdc Tho, Ha Tinh; Bui Ha
Linh, 7D, THCS Dang Thai Mai, TP. Vinh;
Tran Thién Ngéan, 7A, THCS Cao Xuan Huy,
Dién Chau, Nghé An; Nguyén Thu Hién, 8A3,
THCS Thi tran Ky Son, Ky Son, Hoéa Binh.

=n=1009.

1
PKXD X > ——-
443

Phuong trinh da cho tuong duong VGi
1+ x4 = 43443x - 1.
baty= Y4/3x -1 (y = 0) ta dugc
4
=43y -1
X Y3y (1), véi x;yZL-
y4 =43x -1 43
Vi x>y2L thi x* >y4, nén tu hé (1)
443
suy ra y > x (mau thuan véi x > y).

- 1 - X oax A
Tuong tu v6i y > x >——= ciling dan dén mau

43

thuan. Suyra x = yZL-

43

Do déturhé (1) suy ra

(TTT2 s& 183)

x* = 4.3x -1
o xt+4x% +4=4x% +43x +3
e (X% +2)% = (2x +/3)?

2 . 1
S X +2=2X+3 (VI x>——=
( 46)

& x =113 =1 (thda man diéu kién).
Vay tap nghiém cla phuong trinh da cho la

S={1+/3 -1}.

Nhan xét. Khong c6 ban nao c¢6 16i giai dung.

Vi c6 21 diém dudc t6 bdi 4 mau
nén theo nguyén Ii Dirichlet c6 it nhat 6 diém
clng mau. Gia si cac diém dé 1a A, B, C, D,
E, F.

Xét 5 doan thdng AB, AC, AD, AE, AF dudc
t6 bdi 2 mau nén theo nguyén li Dirichlet ¢ it
nhat 3 doan thdng cling mau, gia st AB, AC,
AD cung mau tim.

D& gidi tiép ta can 2 Nhan xét dudi day dé tim
tam giac c6 ba canh cung mau.

Nhan xét 1. Néu hai doan thdng MN va NP
cling mau thi chi can xét doan thdng MP véi
mau khac (vi néu MP cling mau thi AMNP ¢6
3 canh cung mau).

Nhan xét 2. Néu cac doan thdng MN, MP
cung mau va QN, QP cung mau (nhung khac
mau véi MN, MP) va doan NP c6é mét trong
hai mau trén thi ludn tén tai tam giac cé ba
canh cung mau.



Trudng hop |. Néu trong 3 doan thing BC,
CD, DB c6 mét doan thdng mau tim, chéng
han BC thi khi d6 tam giac ABC c6 ba canh
cung mau tim.

TU Nhan xét 1 chi xét DB va DC mau den.
Xét hai trudng hop sau véi DE.

l.a. Néu DE mau den, theo Nhan xét 1 chi xét
CE mau tim, ltc d6 CB, CE va DB, DE thoa
man Nhan xét 2 (Hinh 1).

l.b. Néu DE mau tim, theo Nhan xét 1 xét EA
mau den. Xét hai trudng hdp sau d6i vGi AF
(Hinh 2).

l.b.1. Néu AF mau den, theo Nhan xét 1 xét
EF mau tim, lai xét DF mau den, roi xét CF
mau tim. Luc dé CB, CF va DB, DF thda méan
Nhan xét 2.

l.b.2. N&u AF mau tim, theo B& dé& 1 xét DF
mau den. Luc do AB, AF va DB, DF théa man
Nhan xét 2.

Hinh 1

Hinh 2

Trudng hop Il. Néu ca 3 doan thang BC,
CD, DB cung mau den, khi dé tam giac BCD
c6 ba canh cung mau den.

Xét hai trudng hop sau véi AF.

Il.a. Néu AF mau den.

Xét hai trudng hop sau doéi véi AE.

Il.a.1. Néu AE mau den, theo Nhan xét 1 xét
EF mau tim (Hinh 3).

Xét hai trudng hop sau ddi véi BE.

» Néu BE mau den, theo Nhan xét 1 xét EC,
ED mau tim, rdi xét CF mau den. Luc d6 CD,
CF va ED, EF thda man Nhan xét 2.

« Néu BE mau tim, theo Nhan xét 1 xét BF
mau den, lai xét CF mau tim, rdi xét CE mau

den, suy ra ED phai mau tim. Luc dé BD, BF
va ED, EF thda man Nhan xét 2.

Il.a.2. Néu AE mau tim, theo Nhan xét 1 xét
EB, EC mau den. Luc d6 ABCE c6 3 canh
mau den.

ll.b. NEu AF mau tim, theo Nhan xét 1 xét CF
mau den. Luc do AB, AF va CB, CF thda man
Nhan xét 2 (Hinh 4).

Hinh 3
Il.a.1 Il.b

Hinh 4

Vay v6i cach t&6 mau tuy y luén c6 hai tam
giac c6 ba dinh cung mau va ba canh clng
mau.

Nhan xét. Ban Ha Nhu Nguyét, 7E, THCS
Van Lang, Viét Tri, Pha Tho lap luan dung
ludn chon dugc mét tam giac cb ba dinh cling
mau va ba canh cung mau.

mgi Chi c6 duy nhat moét ban dudc
———=== thudng, do6 la: Ha Nhu Nguyét, TE,
THCS Van Lang, Viét Tri, Pha Tho.

NGUYEN HIEP

TIN TUC - HOAT DONG - GAP GO
Ngay 16.9.2018, Cudc thi vd dich Toan
cép Trung hoc Uc mé réng (AIMO) nam
2018 da dudc t6 chiic tai trudng THCS
Cau Gidy, Q. Cau Gidy, Ha Noi. Hang
nam cudc thi c6 cac thi sinh clia hon 20
quéc gia va vung lanh thd tham gia tranh
tai. Nam nay c6 940 thi sinh dén tir 50
truang THCS va THPT trén dia ban thanh
phé Ha Noi tham du, day la lan th( ba
cudc thi AIMO dudc t6 chiic tai Viét Nam.
TTT




LO1 GIAI DPUNG CHUA?

ThS. BINH VAN THU
(GV. CDSP Thai Binh, TP. Thai Binh, Thai Binh)

Bai toan. Cho dudng tron
tam O, ban kinh R va diém
P nam bén trong dudng
tron d6 (P khoéng trung O).
Goi d 13 dudng thang di qua
P cat dudng tron tai hai
diém phan biét A, B (d khéng qua di tam O).
Tim dién tich 16n nhat cGa tam giac AOB khi
dudng thang d di déng nhung luén di qua P.

SAI 0 DAU?
SUA CHO BUNG

L.oi giai. Goi H la hinh chi€éu vudng gbc cla
diém O Ién duong thdng d. Ta c6 H Ia trung
diém cla doan thdng AB, suy ra AH =

HB=22
2
Xét tam giac vuéng AHO c6 OH? = OA? — AH?
2
oA (AB) _AB
2 4

— OH —1/R2 AEZ

Vay dién tich cla tam giac AOB la

1 1 p A82
S :—OHAB:—AB,/R
AOB =5 2 4

Theo bat déng thic Cauchy ta cé

2 /
SAOB=—AB R2_£ AB ab

JR2_ AB2 R?
4 4 2 '
2

Suy ra SAOB SR7.

DPang thlc xay ra khi va chi khi

2 2 2
2 4 4 4
& AB =RY2.

2
Suy ra dién tich I16n nhat cia AAOB la R?
khi tam giac AOB vuédng tai O.

Theo ban, I0i giai trén da hop Ii chua? Toa
soan dgi thu ctia ban.

LEETED (1712 56 183)
LO1 GIAI NHU THE DA DPUNG CHUA?

Cho x, y, z la cac s6 thuc duong va x +y + z
< g S dung phuong phap bién déi tuong
duong ta c6 bat dang thic

Va2 +b2 +c2 + 2 2 Ja+ ) + (b +d)? (1)
vGi a, b, ¢, d la cac sé thuc duong.

Déng thic xay ra & (1) khi va chi khi ad = be.
Ap dung bat dang thiic (1) ta dugdc

A= x2+l2+\/y2+l2+\/zz+i2
y z X

2
2\/(x+y+z)2+(l+l+lj . (2)
X y z

Dang thic xay ra & (2) khi va chikhix =y = z.
Bién ddi dén day la dung.

Ap dung bat dang thiic AM-GM & vé& phai
clia (2) va st dung bat dang thic

(x+y+z)(%+%+%)29 (3)

2

ta dugc \/(x+y+z)2 +(1+1+1j

Xy z
\/Z(X+y+2)( J>J_ 3V2. (4)



Déng thiic & (4) xay ra khi va chi khi
11 1
X+Yy+zZ=—+—+—.
X y z
K&t luan A > 3+/2 sé& dung néu hai I8n bién
déi & (2) va (4) cac dang thiic déu xay ra, tlc

la x=y=2z va 3x:§ dandén x=y=2z=1,

X
nhung luc d6 x+y+z=3 >§ , khong thda méan

dé bai. Nhu vay bién d6i & (4) dung va
A > 3+/2, nhung khéng tén tai cac gia tri
X, v,z d8 A =3+2.

Chu y réng bat dang thic (3) ludn dung Vi
cac so duang x, y, z tuy y (ban doc tu chlng
minh b4t d&ng thic (3) khi khai trién vé trai
va ap dung bat dang théic AM-GM cho tiing
cap s6 hang), do d6 ta van c6 thé ap dung
bat ding thGc AM-GM & vé& phai cla (2)
nhung can thém hé sé m nao dé vao thira s6
dang phan sé 8 vé trai cla (4).

Détx+y+z=asgthi

1+_+1 ZL =g_
V4

1
Xy X+y+z a
TU (2) ta bién d6i ti€p nhu sau

2
=\/(x+y+z)2 +(%+1+1j

\/(x+y+z)2+m2(1+1+1
Xy

<
N

2
2\/2m(x+y+z)(l+l+1 +(1—m2)(1+1+1j
X'y z Xy z
\/18m+(1 m )821 5)
a

DPéng thic xay ra & (5) khi va chi khix +y + z

[1 1 1

j va trong lan bién d8i thir
X y z

nhat thi d&ng thic xay ra khix =y =z =

w|o

a2

:m.i, haylam=x?=—.
X 9

Thay gia tri ciia m vao (5) ta dudc

nén co 3x

BZ\/18m+(1—m2)8—21=
a

2
P P ﬂ_ a2 431
9 81 a2

Pat t = a® ta ¢an tim gia tri nhd nhat cla ham

s6f(t):t+$v6i0<ts% =6,25.

Gidsiro<t, <t,<6,25<7.
X8t fi(t,) - f(t,)

_hﬂ_tz_ﬂ_(h_tz)_m(i_i]

1 to ty 4

St —t) -1 =2 ¢ —t2)(1—ﬂJ >0
1to tito

(vi0<t;<t, va O<tyt,<7.7=49<81).
Nhu vay véi 0 < t< 6,25 khi t tang thi ham s6
f(t) luon gidm, suy ra ham s6 f(t) dat gia tri

nhd nhat khi t = 275 luc d6

25 324 J1921
25 10

B>

1921
10

Tudéva (2 tac6 A>B>

71921
10

Gia tri clla A =

dat duoc khix +y +z

5 . a b5
2 3 6

J1921
10

Vay gia tri nhd nhat clia A 1a

Nhan xét. Day |a bai kho, chi cb
ban Vi Huyén Trang, 8H, THCS
Van Lang, TP. Viét Tri, Pha Tho da phan
tich dung la cac bat dang thic & (2) va & (4)
khong dong thai xay ra.

. {HI@)N(@ HA

ANH KiNH LUP



* pos
CUATRO

Kl 34

Hay thay cac chif cai bdi cac chi s6.
Cac chit khac nhau biéu dién cac chir
s6 khac nhau. Ldi gidi can co lap luan

PONG BA

TEETD KI 32 (1255183
TRO
HOPP

KARLEK
Tich clia s6 ¢c6 3 chir s6 v6i s6 ¢b 4 chir s thi
c6 6 hodc 7 chirs6, do d6 TH<K<9.
Do K, T, H phan biét nén K> 2.
Xét cac truong hop sau:
1) K = 3 thi (T; H) bang (1; 2) hodc (2; 1) va
P.O =3 + 10X vGi X la s6 nguyén.
T d6 (P; O) bang (7; 9) hoac (9; 7).
a)NEu P =7,0 =9 thi 77(10R + 9) = 770R +
693 nén 7R + 9 = E + 10X. Cho R cac gia tri
4, 5, 6, 8 thi dudc gia tri tuong Ung E la 7
(loai), 4, 1 (loai), 5. Thr thdy 1977.259 =
512043 (loai); 2977.159 = 473343 (loai);
1977.289 = 571353 (loai); 2977.189 = 562653
(loai).
b) NEuP =9, 0 =7 thi 99(10R + 7) = 990R +
693 nén 9R + 9 = E + 10X. Cho R céc gia tri
4, 5, 6, 8 thi dugc gia tri tuong Gng E la 5, 4,
3 (loai), 1 (loai). Thi thady khong théa man.
3) K=5thi P.O =5 + 10X nén mét trong cac
chii s6 P hoac O bang 5 (loai).
4) K = 7 thi P.O = 7 + 10X nén (P; O) bang
(3; 9) hoac (9; 3). Cho R cac gia tri 1, 2, 4, 5,
6, 8 r6i xét E, H, T thay khong thda man.
5) K =9 thi P.O =9 + 10X thi khéng cb6 cac
chirsd P, O thda man.
6) K=4thi P.O =4+ 10X.

a) Néu (P; O) bang (2; 7) hoac (7; 2), cho R
cacgiatri1, 3,5, 6,8, 9rdi xét E, H, T thay
khong thda man.
b) Néu (P; O) bang (3; 8) hoac (8; 3), cho R
cacgiatri1,2,5,6,7, 9rdi xét E, H, T thay
khong thda man.
c) Néu (P; O) bang (6; 9) hoac (9; 6), cho R
cac giatr 1,2, 3,5, 7, 8 roi xét E, H, T thay
khong thda man.
4) K=6thi P.O =6 + 10X.
a) Néu (P; O) bang (2; 8) hoac (8; 2), xét
tuong tu nhu trén, cho R cac gia tri 1, 3, 4, 5,
7, 9 dugc mot nghiém la 472.1288 = 607936.
b) N&u (P; O) bang (4; 9) hoac (9; 4), cho R
cac gia tri 1, 2, 3, 5, 7, 8 thdy khong thda
man.
c) Néu (P; O) bang (7; 8) hoac (8; 7), cho R
cac gia tri 1, 2, 3, 4, 5, 9 thay khéng thda
man.
5) K=8 thi P.O =8 + 10X.
a) Néu (P; O) bang (2; 9) hoac (9; 2), cho R
cac gia tri 1, 3, 4, 5, 6, 7 thdy khong thda
man.
c) Néu (P; O) bang (3; 6) hoic (6; 3). Cho R
cac gia tri 1, 2, 4, 5, 7, 9 thdy khong thoa
man.
b) Néu (P; O) bang (4; 7) hoic (7; 4). Cho R
cac gia tri 1, 2, 3, 5, 6, 9 thdy khong thoa
man.
Bai toan chi c6 mét nghiém 1a
472.1288 = 607936.
Nhan xét. Rat ti€c khong c6 ban nao giai
ddng ki nay.

AN MINH



udi sang, troi thu trong xanh, ting lan
Bgi() mat lanh théi nhé nhe. Tham tl
Sé Loéc Coec ngdi bén li ca phé Vi
dang vé that thanh thoi, thanh nhan. Nhin
dam tré con tiu tit ra vao clra hang séach phia
déi dién, tham t& udc ao: “Gia nhu minh dugc
trd lai tudi hoc tro, chac bay gid minh dang
dudc me dua vao hiéu sach kia, minh sé
mua vai tap truyén trinh tham li ki, hap
dan...”.
Dang mo mang nghi vé thdi qua khi, tham tlr
chot giat minh bdi ti€ng céi co:
- O, sao chén van minh nhu hiéu sach ma lai
xay ra ti€ng cai co 6n ao nhu chg bua thé
nhi? Biét mua séch, doc sach thi chic chan
la ngudi van minh réi. Sao ma lai om som
th& chu nhi? - C6 ban ca phé thdc méc.
- U, thoi c6 cho tdi tra tién ca phé, dé t6i thir
sang bén dy xem sao.
- Oi, chu ctr ngdi day, tién thé tréong hang cho
chau.
C6 gai mém nbi chan chay, tham t danh
ngbi chd. M6t lat, cd gai tiu tit chay vé:
- C6 mot ba dé tai tién trong ta gui d6 chu a.
Vao hiéu sach xong ra bi mét tién. La that,
da quy dinh khéng dudc dé d6 quy trong td
gUi d6 roi gid mat lai doi bat dén.
- Ba ta mét nhiéu tién khéng?
- Hinh nhu may chuc triéu chu a!
- Thé ba ta c6 nghi ngd ai khéng?
- Da, dang d6 riét cho anh thg slra khoa ngéi
gan dé.
- Clta hang c6 ngudi bao vé khong?
- C6 chu a. Nhung ba 8y chi nghi ngs anh
thd stra khéa vi anh ta ngdi ngay gan ti dé do.
-0, vu nay thu vi day.
Tham t& Sé Loc Céc di sang clra hang sach.

VU AN TRUOC
CUA HANG SACH

LE HONG MAI (Ha Noi)

Ba khach mat tién van dang ding gilta dam
déng tay xia x6i vé phia anh thg slra khéa:

- Anh khéng tra tién cho téi thi khéng yén
dau. Ché lam &n cla ngudi ta, anh ngbi day
lam &n ma dam &n trom ha?

- Ba nay ki la qua! Toi khong 18y tién cda ba.
Toi ma th bang cach nao ha?

- Anh |a thg stra khba. Khbéa nao anh khong
md dugc ha?

- Nhung t6i khong 18y cia ba.

- Anh khéng ldy, thé anh ngdi ngay day, anh
sé nhin thay nguoi lay.

- L4c nay téi c6 khach goi di slta khoa, toi
vira vé dén day nén toi khéng biét.

- Ai lam chiing? Goi ngudi khach cla anh
dén day!

- Anh ta slra khéa xe may nén di réi. Ma téi
khong viéc gi phai thanh minh véi ba.

Thay hai bén tranh cai gay gat, tham t( lién
lén tiéng:

- Chi oi, t6i la tham t{, toi sé giup chi tim ra
ngudi 1ay tién cha chi.

- T6i khdong can tham tl, toi biét chic ké
tréom l1a anh ta! - Ba mat tién van lu loa.

- Thi phéi c6 chiing c6 méi bat ngudi ta tra
tién dugc chd. Sao chi chi nghi ngd anh tho
kh6a ma khoéng nghi ngd ai khac, vi du anh
b&o vé clta hang chang han.

- Bao vé clra hang khong 18y vi né 1a chau
t6i... - Ba ta dang néi bong dimng lai - Véi lai
khi chon sach t6i c6 dé y, t6i khong thdy né
rdi khdi chd clra.

- Chi vao clra hang séach lau chua? Sao di
mua sach ma chi mang nhiéu tién vay?

- T6i vao dudc khoang 1 tiéng, ti lic clra
hang vira ma. Téi vira ra ngan hang rut tién
vé tién thé ghé day mua sach.



Tham t( liéc nhin déng hé: 7 gis 45 pht.

- Ba mua sach gi vay?

- T6i mua TU dién Tiéng Anh cho chau t6i!
Tham t& nghe xong di vao clta hang séach.
Ong di sau vao phia c6 gia dé loai sach Tu
dién. D6 la goc trong cling clia clfa hang, noi
kin d4o nhat ma ngudi & clra khéng thé nhin
thay. Ong cam quyén tur dién di ra, qua quay
ong héi cod ban hang:

- Clta hang minh may gid ma clra cé nhi?

- Da, 7 gid dung a.

Tham t( di vé phia vi khach dao dé:

- T6i nghi chi nham 1an gi chang! T6i da tim
ra su that cau chuyén mat tién nay.

- Anh biét gi ma lai néi thé! - Ba mat tién van
to tiéng.

- D& toi chi cho chij ba chiing ci dan dén két
luan cta t6i nhé! Chij nén xin 16i anh thg khoa
di! Chi muén to6i néi riéng hay t6i n6i ludén
tru6c mat moi ngudi!

- D6 dé hai! Pang dau chd mii vao chuyén
ngudi khac - Ba ta néi xong rdéi chuén théng!
Cédc tham tu Tubi Héng co tim ra ching
ctr dé minh oan cho anh tho sita khda
khéng?

ZETTED (1772 58 183)

Jm%é’tfvdw

Tham t& Sé Léc C6c nghi ngd cau Diing,
chau ba Hién béi hai li do: Th nhat, tén bd
phim phai la Batman (Ngudi dai) ch(t khéng
phai Badman. Th{t hai, bd phim Batman dé
cla hang DC Comics ch{r khéng phai cla
hang Marvel. Rat vui vi tat ca cac ban tham
gia ki nay déu tim dung so hd cla céu Diing.
Tham td gUi 16i cAm on tGi tt ca cac ban.
Phan thudng ki nay sé dudc gui téi:
Vi Minh Nguyét, 6E, THCS Vinh
Tudng, Vinh Tudng, Vinh Phic; Nguyén Thu
Hién, 8A3, THCS Thi tran Ky Son, Ky Son,
Hoa Binh; Ngé Xuédn Nguyén, 7A1, THCS
Yén Phong, Yén Phong, Bac Ninh; Vi Huyén
Trang, 8H, THCS Van Lang, Viét Tri, Pha
Tho; Lé Hoang Minh, 7D, THCS Dang Thai
Mai, TP. Vinh, Nghé An.

Tham tir Sé Léc Coc

s 195
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MOT SO DANG TOAN VE
TI LE THUC

GIAI TOAN THE NAO?

HA VAN NHAN (GV. THCS Hoéang Xuén, Hodng Héa, Thanh Héa)

Trong chuong trinh I6p 7, dang toan vé ti I1é
thue la mot trong nhitng kién thifc co ban va
quan trong. Tuy nhién, cé nhiéu hoc sinh con
kha lang tung khi gap dang toan nay. Bai viét
nay gidi thiéu phuong phap giai mét s6 bai
toan vé t/ I thue.

Tinh chat cua ti 1é thic va tinh chat day ti
s6 bing nhau

* Tinh chat 1. N&u %:% thi ad = bc,

* Tinh chat 2. Néu ad = bc véi a, b, ¢, d khac

0 thi ta ¢6 cac ti 1é thiic

a ¢c a b d c 9
c

b d ¢ d b a a
* Tinh chat 3. Tu ti 1& thic %=%, suy ra day
fis6 bing nhau 2=£-27¢_2a-¢

d b+d b-d

b
# Tinh chat 4. Tir 2 =2
b d
N a ¢c e a+tc+e a-c+e
bangnhau —=—=—= = :
b d g b+d+g b-d+g
* Tinh chéat 5. Cho a, b, ¢ ti 1& thudn véi x, y, z
tlic la ta co E=E=E.
X y z
* Tinh chat 6. Cho a, b, ¢ ti 1& nghich vGi x, vy,
z tlc la ta c6 ax = by = cz.
Trong cac dang thic trén diéu kién la cac
mau khac 0.
Sau day la mét s6 bai tap van dung

Bai toan 1. Cho Chiing minh rang

Lai gidi. Ta c6
a c ab a-b at a-b 4
=S —=_=—— == . (1)

b d ¢ d c- c c-d
4 L4 4, 4

Talico 2-252 0 _2 *b_ 45
c d ¢* d* c*+d

ChV a4 pd

T (1) va (2) suy ra (a bJ =a4+b4.
c—d c* +d

Bai toan 2. Cho cac so thuc a, b, ¢, d thda
man a + ¢ = 2b va 2bd = c(b + d) (v6i b; d

khac 0). Chiing minh rang

Lai gidi. Tacod a+c=2b = (a+c)d=2bd.
K&t hop véi gia thiét ta c6
cb+d)=(a+c)Jd=cb+cd=ad+cd

:>ad:bc:>3:3.
b d

Bai toan 3. Cho cac s6 thuc a, b, ¢, d khac 0
va khac nhau théa man va

. Chiing minh rang

L&i gidi. Ta co b2 = ac :%:9. (1)
C

Talaic ¢2 =bd=2=S.(2)
c d

Tor (1

~—"

va (2) suy ra
_33£_£_i_a3+b3+c
d b3 & & bP+cd+d®

c
3

c _a abc a

d

3

(3)

o|lT

a
b

Mat khac

— = ——=—.(4
2 bcd d “)
a3+b3+c3 a

b3 +c3 +d _E'

a_b
b c

T (3) va (4) suy ra

(52



Bai toan 4. Cho a, b, c la cac s6 khac nhau
va khac 0 thda man a(y + z) = b(z + X) = c(x + ).
Chimg minh rang

L&i giai. Vi a; b; ¢ khac 0 nén tur gia thiét va
ap dung tinh chat day ti s6 bang nhau ta ¢
aly+z) b(z+x) c(x+y)

abc abc abc
y+z zZ+X _ X+y
bc ac ab
:y+z :(x+y)—(z+x)
bc ab-ac
_y+2)-(x+y) _(z+x)-(y+2)
bc —ab ac—-bc

¥~z _ z-X _ X-y
alb-c) b(c—a) c(a-b)

Bai toan 5. Cho cac s6 thuc a, b, ¢, X, y, z Véi

a, b, ¢ khac 0 thda man

. Chiing minh rang

La&i gidi. T gia thiét va ap dung tinh chat day
ti s6 bang nhau ta c6
bz-cy cx-az ay-bx
a b ¢

_abz-acy bcx-baz cay-cbx

a b2 c?
_abz—-acy +bcx —baz +cay —cbx
2

0.

a+b%+c
Suy ra

bz—cy:O:bz:cy:E:l.
c b
ay-bx=0=ay= bx = ==Y
a b

Suy ra x_¥.z
a b c

Bai toan 6. Tim cac s thuc x; y; z thda mén

Loi giai. Tu gia thiét va ap dung tinh chat day
ti 6 bang nhau ta c6é

k_x+y_5—z_y+z_9+y
3 1 2 5
_(xX+y)+(5-2)+(y+2)-(9+y) x+y-4

3+1+2-5 1
-4 =k
3{x+y =k+4=x+y=3k
x+y =3k

=>4+k=3k=>4=2k=>k=2.

Do dé ta c6

5-z=k=z=5-k=5-2=3;
9+y=5k=>y=5k-9=10-9=1;
X+y=3k=>x=3k-y=6-1=5.

Vay x=5,y=12=3.

Bai toan 7. Téng cac lu§ thiia bac ba ciia ba
s6 1a —1009. Biét ti s6 gilta s6 th( nhéat va s6

th(r hai 1a =; ti s6 gilta s6 th{r nhat va sé thir
bala —. Tim ba s6 d6?

L&i gidi. Goi ba sé cantimlax, y, z.

Tacéx3+y3+z3=—1009;5=g x_y

y 3 2 3

X_Yy.x_4_ x_z X ¥y_Z_,
4 6z 9 4 9 4 6 9

= X =4Kk,y = 6k,z = 9k.

Mat khac x* + y* + z* = —1009.

Suy ra (4k)® + (6k)* + (9k)>

= 64k> + 216k> + 729k =1009k> = -1009
Skd=—1=k=—1

T dotacd x=-1.4=-4;
y=-1.6=-6,z=-1.9=-9.

Vay ba s6 can tim 1a —4; -6; -9.

Bai toan 8. Cho cac s6 thuc a; b; ¢ khac 0

thda man Tinh gia tri

clia biéu thic (cac mau

thic khac 0).
L&i gidi. Vi a, b, ¢ = 0 nén tir gia thiét ta co
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at+b b+c c+a 17 1 1 1
ab bc ca b a ¢ b a c
17 1 1
—=—=—=a=b=c
a b c
Thay vao P ta dugc
3, 13,3
P=a3+b3+c3=1.
a’ +b” +c

Loi gidi. Goi ba chir s6 cla s6 can tim Ia
a, b, c.
Theobairatacé a:b:c=1:2:3.
Tu doé suy ra EZE:E_
1 2 3

Vi s8 d6 chia hét cho 18 nén téng cac chii s

cua s6 dé chia hét cho 2 va chia hét cho 9.
Suyraa+b+c:09.

Ap dung tinh chat day i s6 bang nhau ta c6
a0 % yoa-kb=2kc=3k
1 2 3

Vic=3k<9nénk<3.
Suyraa+b+c=6k:09.

Tu dé k : 3 ma k khac 0 nén k = 3.
Dod6éa=3,b=6,c=9.

Vi s6 d6 chia hét cho 2 nén chir s6 hang don
vila 6.

Vay s8 can tim 1a 396 hoac 936.

L&i giai. Goi ba phan sé can tim la

(v6i a, b, c, d, e, g la s nguyén va b, d,
khac 0).
Theo gia thi€ttacdba:c:e=3:4:5,b:d:
g=5:1:2va2:8.8_33 ()

b d g 70

TL‘ra:c:e=3:4:5,suyra§

C_®_k
4 5
véike Z.

Suy ra a = 3k, c = 4k, e = 5k.

TL‘rb:d:g=5:1:2,suyra9:9:g=t
5 1 2
v@ite Z,t=0.
Dodob=>5td=t g=2t
Suyrai+3+3=—3i.
b d g 70
Thayvao(1)tadu’dc% Sk _—213
5t t 2t 70
k71 _-213 k_-3
— s —=—
t10 70 t 7
Dodé—=_—9,3=£,g=ﬁ.
b 3 d 7 g 14
Vaybaphansocantlmla—9 ﬁﬂ
35 7 14

Loi gidi. Goi a, b, ¢ la d6 dai ba canh cla
mot tam giac va h,,hy,h. 1an lugt la cac
chiéu cao tuong Ung.
. _ah, bh, chg

Tacd Spgc = > "5 "5
Suy ra ah, = bh,=ch.. (1)
Via, b, c ti1& véi 2, 3, 4 nén
a_b_c_ ks
2 3 4
T doé a =2k, b= 3k, c=4k.
Tir (1) suy ra 2k.h, = 3k.h, = 4k.h,

20, 3Ny _4he _ha _hp _he

12 12 12 6 4 3
Vay d6 dai ba dudng cao cla tam giac ti 1&
véi 6; 4; 3.

Bai 1. Cho céac s6 thuc a, b, ¢, d thda man

a =% . Chiing minh rang

b

2 2
’a 2+ 332 _re 5 i 3Cdz (v6i cac mau khéac 0).
11a“ -8b“ 11c“ -8d

Bai 2. L6p 7A c6 52 hoc sinh dudc chia lam
ba t&. Né&u t6 1 b6t di 1 hoc sinh, t6 2 bét di 2
hoc sinh, t6 3 thém vao 3 hoc sinh thi s6 hoc
sinh t6 mét, t& hai, t& ba ti 1& nghich véi 3; 4; 2.
Tim s6 hoc sinh méi t&.



THACH BAU

Ching minh rang:

TRAN DPAU THU MOT TRAM NAM MUOI LAM

Ngudi thach dau: V6 Quéc Ba Cén, trudng THCS Archimedes Academy, Ha Nbi.
Bai toan thach dau: Cho cac sé thuc duong x, y thda man (x + 1)(y + 1) = 4xy.

L <1.

+ =
V3x2 41 3y2 +1

Thai han: Trudc ngay 08.10.2018 theo dau buu dién.

P Két qua 4

Lgi giai. Phuong trinh da cho tuong duong véi
x+103 = (y+D(y* +1). (1)

Vi 2x+13 18 nén (y+1), (y* +1) 1&.

a) Xéty =0thia=b=1;x=0 (théa man dé bai).
b) Xét s6 chény > 2.

Goi d=(y+1 y*+1) thidlaséé.

Vi y* —1=(y? +1)(y=1)(y+1) nén

d=(y+hy* +)=(y+1y*—1+2) =(y+12).

Madlénénd=1.
4 3

Trdova ()suyra 1Y 173 Gben. 2
y+1=b3

trong d6é cacs61éa>17;b >3 va(a, b) = 1.
Tu (2) ta co

yi=03-1)*=a®-1=(a-1)@%+a+1). (3)
Goi c=(a—-1, a2+a+1); (ce N¥).
Vi az+a+1:(a—1)(a+2)+3 nén
c=(a—1;az+a+1)=(a—1;3):>ce{1;3}.

TH1. c=1.
Tu (3) ¢6 (a-1)(@°+a+1=(b>-10* 1a s6 chinh
phuong.
Vi (a-1; a2+a+1):1 va a-ta’+a+le N*
nén a-1; a? +a+1 la cac s6 chinh phuong.
Pt a® +a+1=k? (ke N*) thi

(2k)? —(2a+ 1% =3

= (2k—-2a-1)(2k +2a+1) = 3.

Ma k, ae N*, a >3, suy ra phuong trinh khéng c6
nghiém nguyén duong.

TH2. ¢ =3 la uc clia a — 1.
T (2)coy*=a*-1nény:3.
Doychdnnénb®-1=y:6.

Hon nita 'y + 1 = b® 1a s6 & va b khéng chia hét
cho 3nénb=6k+1hoacb==6k-1.

(TTT2 sd 180+181)
*NSub =6k —1thiy=b-1=(6k-1)72-1
khong chia hét cho 6 (loai).
Dob>3,b=6k+12>7.
Tr(2)coa=y*+1=(b>-1)*+1
= b2 — 4b° + 6b° — 4b3 + 2. (4)
Tir (4) d& thdy s6 (b* — 2b)* = bi(b® — 2)°
=b"”%-6b°+12b°-8b*<a’vGib>7.
Do d6 chi cé thé xay ra:
a’=(b*~b-n)*vGisé nguyénnma 1<n<b.
Xéts6e=[b*—(b+n)P=b"-3b-3b%n + 3b° +
6b°n + 3b*n? — b - 3b’n — 3bn? — n®.
Tu d6 va (4) c6 e — a® = b® — 3b®n — 3b® + 6b°n +
3b*n? + 3b° — 3b2n — 3bn? — n® — 2. (5)

*Khin=2k:%,tU(S)tacée—eﬁz

b8 —2p6 _Bp5  Aps  A4y3 16,0 4, 53
37 3 3 27 9 9 27

=b5(b3—3b—§j+lb4+ﬁb2
3 3) 3 9

+ib+l(44b3 -53)>0 vdib>7.
9 27

 Khin = 2k + 1 =bL32,tCr(5)tacé

4

+E —p*
3

e—ad = —2b8 —2pS b° +
3 3

+ﬂb3 _gbz _Eb _52
27 9 9 27

— _2p4(3p* —8b+2)- b3 (3b3 -EJ
3 9 3

322 18, 82 4 sib>7.
9 9 17
Nhu vay vGi b > 7 thi
(b*—b -2k — 1)< a®< (b* — b — 2k)?
ob*-b-2k-1<a<b*-b-2k.
Suy ra khéng ton tai s6 nguyén a vai b > 7.
Toém lai phuong trinh ban dau c6 nghiém nguyén
khéng 4m duy nhat (x; y) = (0; 0).
Nhan xét. Day la bai toan kh6 nén khéng c6 vo si
nao giai tron ven. )
NGUYEN VIET HAI

55)



Mo RONG VA KHAI THAC MOT SO BAI TOAN T0 HOP

ThS. TRINH HOAI DUONG (GV. THCS Gidng V6, Ba Binh, Ha N6i)
ThS. LE BINH TRUONG (Hoc vién Aladdin)

(Tiép theo ki trudc)

Bai toan 2. Cho X 1a mét tdp hap gobm 700
s6 nguyén duong déi mét khac nhau, méi s6
khéng I6n haon 2006. Ching minh trong tap
hop X luén tim dugc hai phan t x, y sao cho
x —y thudc tap hop E = {3; 6; 9}.

(Dé thi vao I6p 10 THPT chuyén Pai hoc

Su pham Ha N6i nam hoc 2006 - 2007)

L&i giai. Cach 1. Theo nguyén li Dirichlet thi
trong 700 = 3.233 + 1 s6 ¢6 it nhat 234 s6 ¢
cuing sé du khi chia cho 3. Goi 234 s6 d6 la
Ay, 8y, vy g3 VOI 1 <@ <8y < .o < Ay <
2006.
Gia st khong ton tai hai s6 a, a, nao thda
méan a, — a; € {3; 6; 9}. Do d6 a,—a; =12 (vi
a;—a : 3vaa #a). Trong 234 s6 trén, hai
s6 k& nhau han kém nhau it nhat 12 don vi
nén ay, —a; > 234.12 = 2808 > 2006 (vO li).
Vay diéu gia s 1a sai, suy ra dpcm.
Chl'mg ta di khai thac bai toan trén
Hu’dng khai thac 1. Tim thém céac cach
gidi cho bai toan trén.
Cach 2. Xét 700 s6 nguyén duong da cho
d6i mét khac nhau va sdp th( tu nhu sau:
1<a,<a,< ... <a < 2006.

Xét 700.3 = 2100 s6 nguyén ducng trong
bang sau:
ay a 3699 A700
a;+3 |a,+3 Qg+ 3 | Azg0 + 3
a; +9 a2+9 Aege +9 | 700+ 9

Vi 2100 s6 trong bang trén nhan cac gia tri
nguyén t&r 1 dén 2006 + 9 = 2015 nén theo
nguyén li Dirichlet c6 it nhat 2 s6 nhan cung
mot gia tri, hay 1a c¢6 hai s6 bang nhau, hai

s6 d6 khoéng cung thudéc mét hang ngang,

khéng cung thuéc mét hang doc.

Suy ra dpcm.

Cach 3. Ta chia day s6 nguyén duong ti 1

dén 2006 thanh 201 doan: [1; 10], [11; 20],
., [1991; 2000] va [2001; 2006].

Vi c6 700 = 3.201 + 7 s6 nguyén duong khac

nhau nén theo nguyén li Dirichlet c6 it nhat 4

s6 thudc cung moét doan. Hiéu cla hai s6 bat

ki trong 4 s6 nay ludn 16n hon 0 va nhd hon 10.

Trong 4 s6 bat ki ta luon chon dudc hai sé ¢

cling s6 du khi chia cho 3, hiéu hai sé nay

chia hét cho 3.

Suy ra dpcm.

*# Hudng khai thac 2.

* Ta c6 thé lam ch&t bai toan bang cach

gidm sd cac s6 cho ban dau hoac tang gia tri

céac s6 co thé nhan.

Bai toan 2.1. Cho X 1a mot tap hap gém a s6

nguyén duong déi moét khac nhau, mdi s6

khéng I6n hon b. Ching minh trong tap hop

X ludn tim dugc hai phan ti x, y sao cho x -y

thudc tap hop E = {3; 6; 9} trong mdi trudng

hop sau:

a) a=607 va b =2016;

b) a =505 va b = 2016;

c) a=504 va b =2006.

L&i giai. a) V&i cach lam nay ta c6 thé lam

chat bai toan bang céch thay 700 sé bang

607 s6 va cb thé tang gia tri 2006 lén 2016.

Ta chia day s6 nguyén duong tir 1 dén 2016

thanh 202 doan: [1; 10], [11; 20], ..., [1991:

2000], [2001; 2010] va [2011; 2016].

Vi c6 607 = 3.202 + 1 s6 nguyén ducng khac



nhau nén theo nguyén li Dirichlet c6 it nhat 4
s6 thudc cung moét doan. Hiéu cla hai s6 bat
ki trong 4 s nay luén 16n hon 0 va nhé han 10.
Trong 4 s6 bat ki ta luébn chon dudc hai s6 ¢
cung s6 du khi chia cho 3, hiéu hai sé nay
chia hét cho 3. Suy ra dpcm.

b) Ta ciing c6 thé md rong cac khoang chia
thém 2 don vi nén t&r 1 dén 2016 ta chia
thanh 168 doan nhu sau: [1; 12], [13; 24], ...,
[1993; 2004] va [2005; 2016]. Khi d6 ta chi
can 505 s6 néu md rong gia tri 2006 thanh
2016.

c) Ta c6 thé lam chit bai toan bang cach
thay 700 s6 thanh 504 sd nhu sau:

Goi 504 sé nguyén duong doéi mét khac nhau
da cho va sép th tu nhu sau:

1<a,<a,< ...<ag <2006.

Xét 504.4 = 2016 s6 nguyén ducng trong
bang sau:

a, a; As03 As04

a,;+3 |a,+3 Asp3+ 3 | Agpet 3
a,;,+6 |a,+6 Qs+ 6 | Agpet 6
a,+9 |a,+9 Asps + 9 | Aspet 9

Vi 2006 s6 trong bang trén nhan cac gia tri
nguyén tir 1 dén 2006 + 9 = 2015 nén theo
nguyén li Dirichlet c6 it nhat 2 s6 nhan cung
mét gia tri hay 1a c6 hai s6 bang nhau. Lap
ludn ti€p nhu & cach giai 2. Suy ra dpcm.
Hudéng khai thac 3. Sang tac bai toan mdi.
Ta c6 thé thay diéu kién tap E = {3; 6; 9}
thanh E = {4; 8; 12} hosc E = {5; 10; 15} ta
dugc hai bai toan sau:
Bai toan 2.2. Cho X 1a mot tap hop gém 505
s& nguyén duong déi mét khac nhau, méi s6
khéng 16n hon 2016. Ching minh trong tap
hop X luén tim dugc hai phan t x, y sao cho
x —y thudc tap hdp E = {4; 8; 12}.
Bai toan 2.3. Cho A 1a mot tap hop gom 506
s& nguyén duong déi mét khac nhau, méi s6
khéong 16n hon 2016. Chiing minh trong tap
hop X ludn tim dugc hai phan t x, y sao cho
x —y thubc tap hop E = {5; 10; 15}.

(Pé thi vao I6p 10 trudng THPT chuyén
Ha Néi - Amsterdam, nam hoc 2014 - 2015)
Loi gidi. Xét cac tap hop B ={2; 3; 5; 7; 11;
13; 17; 19; 23; 29; 31}; C = {4; 9; 25} va
D = {1; 8; 33; 35}. Tap hdp B gobm cac sb
nguyén t6 nhé hon 36.
Cé& ba tap hgp nay cé 18 s6, con lai 18 s6
thuéc tap hop A va khéng thubc cac tap hop
B, C,D.
Trong 25 s6 da chon thi c6 t6i da 18 s6
khong thudc B, C, D. Suy ra c6 it nhat 7 s6
thudc 3 tép hop B, C, D.
Theo nguyén Ii Dirichlet ton tai it nhat 3 s&
thudéc cung 1 tap hgp trong ba tap hop B, C,
D nén 3 sé nay nguyén té cung nhau.
Suy ra dpcm.
Khai thac bai toan.
Hudng khai thac 1. Tim thém cach giai
cho bai toan trén.
Cach 2. Trong tap hgp A ta c6 11 s6 nguyén
t6la2,3,5,7,11,13, 17,19, 23, 29 va 31.
bat A, = {4; 9; 25}, A, = {1; 8; 27} va
A; ={16; 33; 35}.
Dé thay cac phan ti trong cac tap hdp
A (i =1, 2, 3) d6i modt nguyén t6 cung nhau
du khong c6 sé nao la sé nguyén t6.
Goi T la tap hop con bat ki clia clia A chra
25 phan t(.
e TH1. Trong T khdng c6 s6 nguyén t6 nao
thi A T (i = 1, 2, 3). Nhu vay cac phan tu
cla A, thda man yéu cau bai toan.
e TH2. Trong T c6 ding mot s6 nguyén to thi
ton tai it nhat 2 trong 3 tap hop A, T (i =1,
2, 3). Khi d6 cac phan tlr trong céac tap hop
do6 thda man yéu cau bai toan.
e TH3. Trong T c¢6 ding hai s6 nguyén td thi
ton tai it nhat 1 trong 3 tdp hap Ac T (i = 1,
2, 3). Khi d6 cac phan t trong tap hop dé
thda man yéu cau bai toan.
e TH4. Trong T c6 it nhat 3 sé nguyén to thi
bod ba sd d6 thda man yéu cau bai toan.
Suy ra dpcm.
Cach 3. ¢« BS dé: Cho tap hop M gém 6 s6 tu
nhién lién tiép, Q la tap hop con gém 5 phan

&)



tir bat ki cia M. Khi d6 luén tén tai 3 phan tir
cla Q déi mot nguyén té cung nhau.

Chimng minh. + Néu trong 5 s6 d6 c6 3 s6 1é
thi chung 1a ba s6 1é lién tiép nén ba s6 dé
d6i moét nguyén té clung nhau.

+ Néu trong 5 s6 d6 ¢c6 2 sé 1é va 3 sé chan,
dé thdy d6 |a 3 s6 chan lién tiép va trong dé
¢ dang 1 s6 chia hét cho 3 va nhiéu nhat 1
s6 chia hét cho 5. Nhu vay c6 it nhat mot s6
chan khéng chia hét cho ca 3 va 5. Ta chiing
minh s8 chan do6 cung v6i 2 s6 1é 1a 3 s6 dbi
moét nguyén té cung nhau.

Goi 3 s d6 la a,, a,, a;. Vi a,, a, a; cung
thudc tap hgp M nén 1< |a, - a| <5. (1)
Gidslrco(a,a)=pVvip=27 (vinéup=3
hodc p = 5 thi vo Ii), khi d6 a, = mp; a; = np
(m=#n).

Nhu vay |a, — a| = pl/m — n| 2 p.1 > 7 (mau
thuan véi (1)).

Vay a,, a,, a; la ba s6 d6i mét nguyén to
clng nhau. Bé dé dugc chiing minh.

e Quay trd lai bai toan: Ta chia tap hop A
thanh 6 tap hop, mbi tp hop gém 6 s6 tu
nhién lién ti€p A, = {6k + 1; 6k + 2; ... ; 6k +
6} vGi k =0, 1, 2, 3, 4, 5. Theo nguyén Ii
Dirichlet thi trong 25 phan ti clda tap hop A
thi c6 it nhat 5 phan td thuéc cing mét tap
hap A.. Theo b6 dé trén ta cé dpcm.

Huéng khai thac 2. Téng quat bai toan:
Ban chat bai toan Ia chi ra 5 s6 cung thudc
tap hop A, = {6k + 1; 6k + 2; ... ; 6k + 6} Véi k
=0,1,2, 3,4, 5. Tic la cho 36 s6 nguyén
duong tir 1 dén 36 thi ta can 18y 25 = 6.4 + 1
s6 khac nhau trong 36 sé d4 cho.

Ta cho k nhan céac gié tri khac, chéng han tu
0 dén 499 tirc la cho 3000 s6 nguyén duong
tir 1 dén 3000 thi ta can 1ay 2001 = 500.4 + 1
s0 khac nhau trong 3000 s6 da cho thi luén
tim dugc 3 s6 déi mot nguyén té cung nhau.
Tt d6 ta co bai toan téng quat:

Bai toan 3.1. Cho tap hdp A gom 6k sO tu
nhién lién tiép tir 1 dén 6k (k € N, k > 1).
Chiing minh rang trong 4k + 1 phan tir bat ki

cla tap hop A ludn tim dugc 3 phan tr 1a 3
s0 doi mot nguyén t6 cung nhau.

Lai gidi bai toan nay hoan toan tuong tu nhu
16i giai thir hai.

Hudng khai thac 3. Cac bai toan tuong tu.
Bai toan 3.2. Cho tap hop A gém 36 s6 tu
nhién lién ti€p tir 1 dén 36. Tim s6 tu nhién n
nhd nhat sao cho moi tdp hop con n phan t&
cla A déu chta 3 phan tir 1a cac s6 déi mot
nguyén té cung nhau.

L&i giai. Trudc hét ta chiing minh n > 24.
bat M, ={2; 4;6; ... ; 36}; M;={3;6; 9; ... ;
36); M, = M, U My M, = M, ~ M,.

Ta thdy tap hap M, c6 18 phan tl, tap hap
M, ¢6 12 phan ti, tap hop M, ¢ 6 phan t(.
Do d6 tap hop M, ¢6 18 + 12 — 6 = 24 phan
tar.

Theo nguyén li Dirichlet, moi tap hdp con
clia M, chira it nhat 3 phan tir déu c6 2 phan
t&r nam trong M, hodc M,, hai phan ti nay
khong nguyén té clng nhau.

Do d6 n > 24. Ta chiing minh tiép n = 25
thda man yéu cau cla dé bai nhu Bai toan 3.
Vay n nhd nhét 1a 25.

M6t cach tu nhién ta co bai toan téng quat:
Bai toan 3.3. Cho tap hop A gom 6k so tu
nhién lién ti€p tir 1 dén 6k (k € N, k > 1). Tim

s6 tu nhién n nhd nhat sao cho moi tap hop
con n phan t& ciia A déu chra 3 phan t 1a
cac s6 d6i moét nguyén té cung nhau.

Huéng dan. Véi lap luan tuong tu bai toan 1
ta chimg minh dugc 4k + 1 1a sé tu nhién nhd
nhat thda man yéu cau cla bai toan.

Nhu vay trong trudng hop tap hap A gom 6k
phan tr va sd cac phan t nguyén té cung
nhau la 3 thi bai toan dugc gidi quyét. Bay
gid néu ta thay ddi cac dir kién cla bai toan
thi sao? Céac ban hay giai bai toan IMO 1991
sau day:

Bai toan 3.4. Cho tap hop A gém 280 s6 tu
nhién lién tiép t&r 1 dén 280. Tim s6 tu nhién
n nhd nhat sao cho moi tdp hdp con n phan
t clla A déu chta 5 phan tir 1a cac s6 déi
moét nguyén té cung nhau.

(IMSO 2015 tai Thai Lan)



L&i gidi. ¢« Néu a =b = c thi c6 9 so.
e Néu a=Db hodc b =cthico

9x8

2.C3.1=2x =72 s6.
2x1

9!
31(9-3)!
Vay tat cad c6 9 + 72 + 84 = 165 s0.
Khai thac bai toan.

Huéng khai thac 1. Tim thém cach giai
khac:
Tacba<b<coe1<a<b+1<c+2<11.
Chon 3 s nguyén duong bat ki trong 11 s6
tir 1 dén 11 thi cé C34 cach chon.

Tu 3 chir s6 d6 chi c6 1 cach sdp xép cac s6
theo th(r tu tang dan.

Theo quy tdc nhan ta c6 k&t qua Ia

! .

1xC3 =3 = _ 91011 _4e5 o5

31(11-3)! 6

Huéng khai thac 2. Cac bai toan tuong tu:
Ta thay d6i sé chitr s6 cua s6 can dém,
chang han tir dém sé co6 3 chir s6 thanh dém
s6 ¢o 5 chir s6 nhu sau:

Bai toan 4.1. C6 bao nhiéu s& nguyén

eNSua<b<cthico C3 = =84 s6.

duong c6 5 chit s6 abcde saochoa<b<c

<d<e?

La&i giai. Chon 5 chii s6 bat ki trong 9 chit s6

tir1 dén 9 c6 C3 cach chon.

T 5 chir s6 d6 chi c6 1 cach sép xép cac s6

theo th(r tu tang dan.

S6 cac s6 can dém la:

1xC§=Cf = =
51(9—5)!

Ta b6 sung thém diéu kién co thé co hai hay

nhiéu chit s6 bdng nhau, chang han nhu bai

tap sau:

Bai toan 4.2. C6 bao nhiéu s6 nguyén

126 s6.

duong c6 5 chit s6 abcde sao choa<b<c
<d<e?

Lai gidi. Tacba<b<c<d<e.
Suyra1<a<b+1<c+1<d+1<e+2<11.
Céo 0?1 cach chon 5 s6 nguyén duang trong
11s6 tur 1 dén 11.

Tu 5 chir s6 d6 chi cé 1 cach sdp xép cac

chit s6 theo thir tu tang dan.
S6 cac s can dém la
I
1xC8y =C8 =1L _
51(11-5)!
Huéng khai thac 3. Phat biéu bai toan
duéi dang khac.
Bai toan ban dau c6 thé phat biéu dudi dang:
Bai toan 4.3. Tim s6 nghiém nguyén duadng
cla phuong trinh x4+ X5 + X3 + X4 =12,

462 s0.

Bai toan 4.4. Chia 12 cai keo cho 4 ban sao
cho méi ban ¢6 it nhat mét cai keo. Hai ¢co tat
ca bao nhiéu cach chia keo?
Loi gidi. Dat a; = X;; @, = X; + X} @3 = X4 + X,
+ Xg; Qs = Xq + Xo + X3 + Xg-
Déthdy 1<a,<a,<az<a,=12.
Suyral1<a;<a,<az<11.
S6 nghiém nguyén ducng clia phuong trinh
bang s6 bd ba sb (a,, a,, a;) théa man diéu
kién trén. V&i méi nhém 3 sé tu nhién phan
biét 18y t&r 11 s8 tu nhién tir 1 dén 11, ta chi
c6 mot cach sdp xép theo th(r tu tang dan.
Vay s6 nghiém nguyén duong clia phuong
trinh d3 cho 1a C3, M 165,
318!
V6i cach phat biéu mdi, ta xét mot s6 cac bai
toan tuong tu nhu sau:
Bai toan 4.5. Tim s6 nghiém nguyén duadng
cla phuong trinh x4 + X5 + X3 = 20.
Bai toan 4.6. C6 bao nhiéu cach dé chia 20
chiéc but chi déi mot khac nhau cho 3 ban nir
sao cho méi ban c6 it nhat 1 chiéc but chi?
(IMC 2012 tai Bai Loan)
Bai toan 4.7. Tim s6 nghiém nguyén duadng
cla phuong trinh x4 + X5 + X3 + X4 = 2018,
Loi gidi. Data; = x;; @8, = X, + X, @3 = X, + X,
+ Xg; Q4 = Xq + Xp + X3 + Xq.
Dé thdy 1 <a,<a,<a; <a, =2018.
Suyra1<a,<a,<a;<2017.
S& nghiém nguyén ducng clia phuong trinh
bang s6 bd ba sb (a,, a,, a;) théa man diéu
kién trén. V&i méi nhém 3 sé tu nhién phan
biét 18y tir 2017 s6 tu nhién tir 1 dén 2017, ta
chi c6 mot cach sap x&p theo th(r tu tang dan.
Vay s6 nghiém nguyén ducng clia phuong

trinh d& cho 1a C3¢17.



(Dé thi vao I6p 10 trudng THPT chuyén
Ha N§i - Amsterdam, nam hoc 2018 - 2019)
L&i giai. a) C6 thé co6 nhiéu tap A théa man
diéu kién dé bai. Xét tap A gém 40 phan ti
con lai ctia S sau khi loai di 10 phan t 5, 10,
15, 20, 25, 30, 35, 40, 45, 50 clla S. Ta sé
chiing minh tap A & trén thda man dé bai.
Gia st c6 bd s6 nguyén (x;y; z) vGix; y; z€ A
thda man x? + y? = 22,
Vi x; y; ze Anén x; y; z déu khdng chia hét
cho 5vax% y%z2=1; 4 (mod 5). (*)
Mat khac x? + y? =z nén z° = 2; 5; 3; 0 (mod 5)
mau thuan véi (*) nén diéu gia st 13 sai.
Do d6 tap A véi 40 phan tir vira tim thda mén
dé bai.
b) Cé it nhat mot tap hop A cd 41 phan ti
thda man. That vay, khi b8 sung 5 phan t
10, 15, 25, 40 va 45 vao tap hdp A, ta thay
c6 tat ca 9 bo sob tao thanh do dai 3 canh cla
mot tam giac vuong la:
(6; 8; 10); (10; 24; 26); (9; 12; 15);
(8; 15; 17); (15; 36; 39); (7; 24; 25);
(24; 32; 40); (9; 40; 41) va (27, 36; 45).
Nhu vay ta chi can loai di 4 phan t 8, 9, 24,
36 thi tAp hdp A cé 41 phan t con lai thda
man dé bai.
Huéng khai thac 1. Phat biu bai toan
dudi dang khéc, dang cuc tri t6 hop:
Bai toan 5.1. Cho tap hdp
S={xe Z |1<x<50}.
Xét A la mot tap hop con bat ki cla tap hop
S va A c6 n phan ti. Tim gia tri I6n nhat cla
n dé tap hop A c6 tinh chat: Khéng c6 ba
phan t& nao clia tap hop A |a sé do do dai ba
canh clia mét tam giac vuong.

Bai toan 5.2. Cho bang 6 vudng kich thuéc
3 x n (3 hang; n cot, n la s6 tu nhién I6n han 1)
dugc tao bdi cac 6 vudng nho kich thuée 1 x 1.
MGi 6 vubng nhd dudc té bdi mét trong hai
mau xanh hodc dd. Tim s6 n bé nhat dé véi
moi cach td6 mau nhu thé luén tim dugdc hinh
chit nhat tao béi cac 6 vuéng nhd 1 x 1 sao
cho 4 6 vudng nhd 1 x 1 & 4 gbc cla hinh
ch{t nhat d6 cung mau.
(Pé thi vao I6p 10 trudng THPT chuyén
Ha Néi - Amsterdam, nam hoc 2014 - 2015)

(Pé thi vao I6p 10 trudng THPT chuyén
Ha Néi - Amsterdam, nam hoc 2017 - 2018)
Loi gidi. Xét a,, a,, ... , a, la n s& nguyén
duong cla tap S thda man dé bai.
Gidslra;<a,<..<a,.

Ta c6 30(aj;4 —aj) 2 aaj4 (Vi=1n-1)

S st

Ta sé chiing minh n < 10.

That vy gia st ngudc lain > 11. (1)

e () ta 66 —-——— > (vi=B.n=1).
a ajq 30

n—1 _
Suy ra Z(l—L)zn 6
-6 a; a1 30
:i_lzn—G
dg ap 30
12i2n—6+i>n—6 (vi ag =6)

6 ag 30 a, 30
= n < 11 (mau thuan véi (1)).
Suy ra diéu gia st la sai.
Do d6 n <10.
Mat khac, ta chi ra dugc mét tap hap S ¢6 10
phantlrla S={1;2; 3;4; 5; 6; 8; 11; 18; 45}.
Tir d6, tap hop S c6 thé cb nhidu nhat 1a 10
phan tu.



PERPENDIGULAR LINES
AND PARALLEL LINES

ENGLISH THROUGH PROBLEM SOLVING

TRINH HOAI DUONG (GV. THCS Gidng V&, Ba Pinh, Ha Noi)
NGUYEN THANH NAM (Cuu SV bai hoc Oxford, Vuong quéc Anh)
HOANG ANH QUAN (C( nhan tai nang toan, Pai hoc KHTN Ha N6i)

Key word

Point, Segment, Line, Ray, Plane, Angle,
Parallel,  Perpendicular,  Supplementary,
Complementary.

Transversal cat tuyén

Alternate angles cac goc so le (trong)
Alternate exterior angles cac goc so le ngoai
Corresponding angles  céac goc déng vi
Definition

- When two lines cut to form right angles
(90°), we say that the lines are perpendicular
to each other.

- If M is the midpoint of AB, and PM is
perpendicular to AB, PM is called the
perpendicular bisector of AB.

- Two lines in a plane are parallel lines if they
have not a common point.

- Two angles are said to be complementary if
their sum is 90° If two angles are
complementary, each angle is called the
complement of the other.

- Two angles are said to be supplementary if
their sum is 180° If two angles are
supplementary, each angle is called the
supplement of the other.

- In Figure 1, two lines cut at G to form four
angles. ZAGD and «BGC are called
vertically opposite angles, and so are ZBGD
and ZAGC.

Figure 1

Properties

A line that is perpendicular to one of two
parallel lines is also perpendicular to the
other.

A line that is parallel to one of two parallel
lines is also parallel to the other.

* When a transversal cuts two parallel lines:
- The alternate angles are equal,

- The corresponding angles are equal,

- The interior angles on the same side of the
transversal are supplementary.

* Two lines in a plane are parallel if they are
cut by a transversal in such a way that:

- The alternate angles are equal, or

- The corresponding angles are equal, or

- The interior angles on the same side of the
transversal are supplementary.

Exercise
In the figure below, lines g and f are parallel.

Prove that p® =m° +n°.

A
g m°
B p°
X y
f n° C
Solution

Draw a line xy such that line xy goes through
point B and it is parallel to line g, as shown in
the figure.

The transversal AB cuts two parallel lines g
and xy, it impies that the alternate angles
ZgAB and ZABy are equal. Similarly, two
angles ZfCB and ZCBy are equal.
Therefore, Z/ABC = Z/ABy + ZCBy

= /gAB + £fCB. Hence, p° =m° +n°.
Homework

Problem. In the figure below, AB is parallel
to CD. What is the value of the angle EDC?

A E B
37°
C D
Ban hay giai bai toan trén bang tiéng Anh va
gl vé toa soan dé nhan qua nhé.




The thim. .. THhe thim Tho. ..
Tudi hdng... xin ct tudi hong
Chuyén gi qud sém... xin khong tra |
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Hoi: Chi em ngay xua ké: “Rubic Hoi - Dap” Hoi: Cé khi thdy gido em bao em giai sai
trudc goi 1a “Thi thAm thi thdm théi” c6 v& nhung tai sao dap sé lai van dung a? Theo

gan gii hon... C6 phai khéng anh? anh liéu em c6 dugc diém nao khéng?
HOA HONG Tén toan van T
(Lép 7A1, THCS Yén Phong, Yén Phong, (THCS Lé Hong Phong, TP. Hug,
Bac Ninh) Thera Thién - Hué)
Dap: Dap:
Chi em vén nhé ngay xua Cau héi em rét la hay
La thdi em bé chic chua biét ngoi Giai sai, thay di gach ngay... con gi
Bay gid em da I6n roi Nham di, nham lai, co6 khi
Anh xin d6i lai... tén héi chi em. Dap s6 van dung, diém thi van khoéng.

0 0000000000 O0OGCOGFEOGNOGEOGOEOGEOGEOSGEOEOEOSEOSOOS OOV
Hoi: Em ¢ thdc mac, thi gidi toan qua thu,
nhd nhd ai lam hé thi sao a?
Ngudi hay thac mac
(Trudng Quéc té Hoa Binh, Can Tho)
Pap:
Ciing nhu cay chdng muén trong
Lai thich &n qua phu cong cta nguoi
Nh& nhiéu sé méac bénh ludi
Hoi: GUi bai v& Toan Tudi tha thi phong bi c6 Oai thém mét ti... nhung thdi hiém nguy
phai dan tem khong anh?

Ngu6i yéu Todn
(THCS Dang Thai Mai, TP. Vinh, Nghé An)
Pap:
Phong bi ma chang déan tem
Em héi buu dién thir xem thé nao?
Dua théi... tem nhé dan vao
DE€ bai anh nhan chéat cao mbi ngay...

Hoi: Em hoc 16p 6 nhung khéng mudn chi
gidi bai 16p 6 trén Toan Tudi thd c6 dudc
khéng anh?

NGUYEN VAN H
(THCS Nghia Tan, Ha Noi)
Dap:
Theo anh, chuyén dé cling tuy
Néu tu giai dudc tiéc gi khéng cho
Giéi hay sé dudc thudng to
Nhung ding gian nhé! Anh do ra luén...

ANH PHO GG XUA




CACLOPG6 &7

Bai 1(185+186). Tim cac s6
nguyén duong a, b, ¢ thda
mén a + b + ¢ = 91 va
b? = ca.
TRUGNG QUANG AN
(GV. THCS Nghia Théng,
Tu Nghia, Quang Ngéi)
Bai 2(185+186). Cho a, b, ¢ la cac s thuc
bét ki. Chimg minh rang:
|b+c—-—al+|c+a-bl+|a+b-c|+
la+b+c|=2(al + |b] + [c]).

2)|lal+|b]+]|c|+]la+b+c|=|a+b]+|b+|

THI GIAI TOAN

QUA THU

+|c +a|.
HOANG NGOC MINH
(GV. THPT Chuyén Khoa hoc Tu nhién, Ha N§i)
Bai 3(185+186). Cho cac chir s6 1; 2; 3; 4;
5; 6; 7. Ngudi ta lap ra cac sé c6 7 chir s6
khac nhau tir cac chir s6 da cho. Hdi trong
cac s6 dudc lap ra c6 ton tai hai s6 ma sé
nay chia hét cho s6 kia khéng?
LAl QUANG THO
(Phong GD-DT Tam Duong, Vinh Phuc)
Bai 4(185+186). Cho hinh chir nhat ABCD
v6i AB = 2AD, M la trung diém cla doan AB.
Trén AB I8y diém H sao cho ADH =15°. Hai
dudng thdng CH va DM cat nhau tai K. Hay
so sanh do dai cac doan thdng DH va DK.
LUU LY TUONG
(GV. THCS Van Lang, TP. Viét Tri, Pht Tho)

SOLVESVIAMAIL
COMPETITIONIQUESTIONS

Translated by Trang Duong Thu

1(185+186). Find the positive integers a, b, ¢
such thata + b + ¢ =91 and b? = ca.
2(185+186). Let a, b, c be real numbers.
Prove that:
Ib+c-al+|c+a-bl+la+b-c|+
|a+b+c|>2(a| + |b| + |c|)-
2)|la|+|b]+]|c|+|]a+b+c|=|a+b|+|b+c|
+|c +al|.

3(185+186). The digits 1; 2; 3; 4; 5; 6; 7 are
used to form seven - distinct - digit -
numbers. Among these numbers, are there 2
numbers such that one is divisible by the
other?

4(185+186). Let ABCD be a rectangle with
AB = 2AD. M is a midpoint of AB. H is on AB
such that Z~ADH = 15°. CH intersects DM at
K. Compare the length of DH and DK.




CAC LOP THCS

Bai 5(185+186). Tim cac
s6 nguyén duong n sao cho
3" + 4" + 2018" 1a s6 chinh
phuong.
TRAN XUAN DANG
(5/7/136 Phan Dinh Phung,
TP. Nam Dinh, Nam Dinh)
Bai 6(185+186). Tim cac sb tu nhién ava b
nguyén t6 cung nhau, thda man diéu kién
2ab b* 3

+ 2
a’+4b®> 3a?+2p? 5

THI GIAI TOAN

QUA THU

DAU CONG NHO
(GV. THCS Cao Xuan Huy, Dién Chau,
Nghé An)

Bai 7(185+186). Mot giai bong da gbm cac
doéi trong nudc va mot s6 ddi bong nudc
ngoai véi thé thic thi dau vong tron mot luct.
S6 d6i bong trong nuGc gdp 5 lan s6 doi
béng nuéc ngoai. Két thic gidi thi tdng s6
diém cla cac ddi trong nudc gap doi téng s6
diém cla cac ddi nuéc ngoai. Biét rang
khéng c6 tran nao hoa va 8 méi tran dau thi
doi thang dudc 3 diém, doi thua dudc 0 diém.
H&i c6 bao nhiéu ddi nudc ngoai va cho biét
thir tu trong bang x&p hang cla cac doi nudc
ngoai?
VO XUAN MINH
(GV. THCS Nguyén Van Tréi, Cam Nghia,
Cam Ranh, Khanh Hoa)
Bai 8(185+186). Cho hinh vuéng ABCD véi
M, N 1an luct I& trung diém clia BC va CD;
AM cat BN tai diém O. Biét dién tich t{ giac
AOND bang 55 cm? Tinh d6 dai canh clia
hinh vuéng.
LE TRAN QUOC CANH
(GV. THCS Gia Léc, Trang Bang, Tay Ninh)

SOLYVEMIASMAIL
COMBETITIONSQUESTIONS

Translated by Trang Duong Thu

5(185+186). Find the positive integers n
such that 3" + 4" + 2018" is a square
number.

6(185+186). Find whole numbers a, b such

2
that (a, b) = 1 and 22.ab -+ 2b 223.
a“+4b° 3a“+2b° 5

7(185+186). In a football match with local
and foreign teams, each team plays one
game with each other. The number of local
teams is 5 times the number of foreign
teams. At the end, the total score of local
teams is twice the total score of foreign
teams. No game is draw. Win gets 3 score
and loss gets 0 score. How many foreign
teams are there? What are the foreign
teams’ places in the ranking score table?
8(185+186). Let ABCD be a square with M,
N as the midpoint of BC and CD
respectively. AM intersects BN at O. The
area of quadrilateral AOND is 55 cm?. Find
the length of the square’s side.
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Lam sy
ngay o ve...

Ra di @i ﬁu bl vé

PBii i 0hd e deam mé nyfpfy nao

Mci nam... nhanty hé iéi sac?

Niére licng ('«/owyén muec, ny/agn ngeo /w&/y la

#f/uéy Cé muin neo (yw‘h aw g e

Hoe e ca nidde nhoe la vin lhin
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e/lflmy lee fooc (?I'IJZ licn man
Vo chei, vica hoe mai sace thank lai
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(g(/z lhém i lué quec tai viél /&ay
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