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TIN TUC - HOAT DONG - GAP GO

Ngay 28/2/2019, doan coéng tac cta Tap chi
Toan Tudi tho da co6 budi lam viéc véi S&
Giao duc va Pao tao TP. Pa Nang, don vi
dang cai cudc thi Cau lac bo Toan Tudi tho
toan quéc 2019. Vé phia S6 Giao duc va Dao
tao TP. Pa Nang c6 ba Lé Thi Bich Thuan,
Phé Giam déc phu trach; ong Pang Hung,
Chanh Van phong; ong Nguyén Anh Quan,
Truéng phong K& hoach Tai chinh; ong Vo
Trung Minh, Pho Truéng phong Gidao duc Tiéu
hoc, ... Ong Nguyén Ngoc Han, Pho Téng bién
tap phu trach Tap chi Toan Tudi tho da gici
thiéu vé cudc thi tif nAm 2005 dé€n nam 2018
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Céc dai biéu du cudc hop

Céc can bé Tap chi

va Ban Giam hiéu

truéng THCS-THPT
Nguyén Khuyén

i | l.hlly_'ff
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va nhitng di€m méi ctia cudc thi nam 2019.
Cudc thi Cau lac bd Toan Tudi tho 1A mot san
choi dé cac em hoc sinh, cac thay co giao
dugc giao luu, hoc héi va cung ti€n bd. S4E
Giao duc va bao tao TP. Pa Nang cung doan
cong tac clia Tap chi da trao déi d€ phéi hop
té6 chiic that tét sy kién nay. Cuodc thi nam
nay du kién dugc t6 chic tit ngay 8/6/2019
dén ngay 10/6/2019 tai truéng THCS-THPT
Nguyén Khuyén, TP. ba Nang.

CUGC THITim KIEM TAI NiinG ToAN HoC qudc TE mme 2019
EBE TR0 TEYAD LAR

Cudc thi Tim ki€ém tai nang Toan
hoc Quéc té€ ITMC 2019 duge to
chic tai Thai Lan td ngay
8/2/2019 dén ngay 12/2/2019.
Nam nay, cudc thi c6 cac thi sinh
clia 7 quéc gia va viung lanh thé
tham dy la: Indonesia, Philippines,
bai Loan, Bangladesh, Thai Lan,
Cam pu chia va Viét Nam v6i 9 cap
do tu 16p 2 dén 16p 11. Poan Viét
Nam tham dy vong 2, ITMC 2019
v6i 52 thi sinh xudt sic (dudgc

Ong Lé Ngoc Quang, Phé Gidm déc S6 GD-DT Ha Noi
va cdc thdy cb gido, cdc em hoc sinh doat gidi

tuyén chon qua vong 1 tif gan 3000 thi sinh). K€t qua doan Viéet Nam doat 2 Huy chuong
Vang, 15 Huy chuong Bac, 23 Huy chuong Bong va 7 gidi Khuyén khich. Hai thi sinh doat
Huy chuong Vang la: Tran Minh Dic, 16p 7, THPT chuyén Ha Noi - Amsterdam, Q. Cau Gidy;
Nguyén Duy Khoi, 16p 7, THCS Trung Vuong, Q. Hoan Kié€m, Ha Noi.
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NHA XUAT BAN GIAO DYC VIET NAM - BO GIAO DYC VA DAO 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 s’ - 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: 028.73035556, 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 MAI, PO TRUNG KIEN
Mi thuat: TRAN NGOC TRUONG

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

Giaitoan thé nao? Tr2
Mot s6 bai toan hay lién quan déntilé thic

Lé Qubc Han

RiUng cudi Tr4
Bangi?

Vua Téu

Do trithong minh TrS
Dién hinh con thiéu!

D6 Thi Thuy Ngoc

Eureka Tr7
S0 dung phan bu clia hinh dé gidi mot sé bai
toan hinh hoc

Doan Quang Vu

Nhin ra thé giGi Tr9
Ki thi Toan Balkan (JBMQ) 2017

Pé Puc Thanh

Pha an cung tham tirSé Léc Coc Tr10
Vu an matbuc tranh quy

Tran Phuong Nam

Vugt vii moén Tr12
St dung diéu kién c6 nghiém clia phuong trinh
bac hai dé giai hé phuong trinh

Trinh Phong Quang

Compa vui... tinh Tr15
C6 chac hay khéng?

Pham Tuén Khai

Danh cho cac nha toan hoc nho Tr22

TU mot s6 bai toan quen thudc dén bai toan thi
VMO nam 2019

Nguyén bang Khoa

Minh hoa bia 1: Céng ty c6 phan Mr thuét va
_ Truyén thong

J




MOT SO BAI TOAN HAY
LIEN QUAN DEN Ti LE THUC

G1AI TOAN THE NAD?

PGS. TS. LE QUOC HAN
GV. Khoa Toan Pai hoc Vinh

T/ Ié thifc va day tf sé bang nhau la cac van
dé hoc sinh dugc hoc & I6p 7. Tuy nhién céac
bai tap trong sach giao khoa va sach bai tap
kha don giéan. Trong bai viét nay, chung téi xin
trinh bay mét s6 phuong phép thudng dung
dé€ gidi cac bai toan hay thudc néi dung nay.
1. SUir dung dinh nghfa cla ti s6

pat 2-S—k=a=bk c=dk
b d
.. . 7 1A . a ¢C .
Bai toan 1. Cho ti |1é thic E:E Ching
2 .2
minh rang ab & b (véi gid thiét céac
Cd 02_d2

mau thc khac 0).

L&i giai. Dét%:%:k:a:bk;c:dk.
Do d6

ab _bkb b*

cd dkd 2’

a’?-b? b%?-b? b%K?-1) b2

- d?k2-d2 d2(k2-1) d?

ab a?-b?
Suyra —=——-.

Bai toan 2. Tim tat ca cac bd s6 nguyén

duong (x, y, z) théa man déng thdi cac diéu

X +y+/2013

y+2+/2013
la s6 nguyén to.

(Bé thi vao I6p 10 THPT chuyén

tinh Bac Ninh nam hoc 2013 - 2014).

2

kién las6hiutiva x> +y? +z

¢ X+yv2013 m

Lgi giai. Pa =— v8i mne?Z,
y+2z42013 n
(m,n) =1.
Suy ra nx —my = (mz —ny)~/2013.
o N&u mz = ny thi v2013 =227 13 56 hit
mz —ny
ti (vo li).
=nx-my=mz-ny=0
XM Yy
y n z
Két hop véi
x2 +y? + 2% = (x + 2)? - y?

=(X+z-y)(X+z+Yy).
Ma x° +y? + z2 1a s6 nguyén t6.
Kéthop véi x+z+y>1tadudc x+z—-y=1

2iy2 422 =x+y+z.

Vay x=y=z=1.

va X

2. SUr dung tinh chat cua ti 1é thic
Taco %:%@ ad =bc (b,d # 0).

Bai toan 3. Cho cac sé nguyén x, y thda man

x? —1 N y? -1
2

chia hét cho 40.

(Dé thi vao I6p 10 THPT chuyén KHTN
Ha N6i nam hoc 2016 - 2017).

L&i gidi. T gia thiét suy ra 3x2 —2y? =1.
Tu d6é suy ra 3x2 - 2y2 =1 (mod 8);
3x% - 2y? =1 (mod 5).

Ching minh rang x® — y?

(2)




Chua y rang

x2=0, 1, 4 (mod 8); y?> =0, 1, 4 (mod 8).

Do d6 3x% —2y? =0, 6, 3, 4, 1, 2 (mod 8).

Suy ra

3x2 —2y? =1 (mod 8) & x? = y? =1 (mod 8).

Do d6 x% —y?:8.

Talaico

x2=0, 1 4 (mod 5); y* =0, 1, 4 (mod 5).

Suy ra

3x% -2y =0, 3, 2, 1 (mod5).

Do d6

3x2 —2y? =1 (mod 5) & x? = y? =1 (mod 5).

Suyra G —y235.

Vi (8,5)=1 8x5=40 nén x> —y?:40.

Bai toan 4. Tim cac chit s6 a, b, ¢ d6i mot
b

khac nhau va khac 0 thda man a:b ==,
ca C

(Dé thi vao I6p 10 THPT chuyén
Québc hoc Hué nam hoc 2010-2011).

L&i gidi. Ta ¢ a=b = E suy ra
ca C

b(a—c)=10c(a—-b) = b(a-c):5.
Dodbb=5hoac a—c=15.
eXétb=5.Tacb

9
2a-9
T dbé suy ra 2a—9 la u6c cla 9.
Suyra 2a-9€{9;3;1 -1 -3}.
Tudo (a, b, c)=(6; 5; 2); (9; 5; 1).
eXéta-c=5.Tacd

a-c=2c(a-5=2c=1+

b=2c(c+5-b)=2b=2c+9-

2c+1
Do d6 2c+1e{%; 3; 9}.
Suyra (a; b; c)=(6; 4, 1); (9; 8; 4).
e Xét a-c=-5 (Gidi tuong tu, ta thay trudng
hop nay vo nghiém).
Bai toan 5. Tim x, y thda man
1+2y 1+4y 1+6y (1)
18 24  6x

1+2y 1+4y
24
Suy ra 24(1 + 2y) = 18(1 + 4y).

L&i giai. Ta co

1
Do do6 y=—.
Y 4

Thay vy :% vao (1) ta dudc

1+4.1 1+6.l
4 _ 4

=X =5.

24  6x

1

Vayx=5, y = —.
Ay y=7

Bai tap van dung.

O]

Bai 1. Cho i 1¢ thitc :%. Chling minh ring
(a-b)* a*-b*
c-d* c*-d*’
déu cb6 nghia.

v4i gia thiét cac ti 1é thic

Bai 2. Cho fi I8 thie 22 -C*d
b+c d+a

minh rang a=c¢ hodc a+b+c+d=0.

. Ching

Bai 3. Tim cac s6 nguyén duong a, b, ¢ thoa
a=bV5 s 6
b-cJ5

hitu tf va a® + b? + ¢? 1a s6 nguyén t6.

man déng thdi cac diéu kién

BAN DOC CO THE DAT MUA
TAP CHI CA NAM HOC TAI
CAC BUU CUC CUA VNPT
TREN CA NUOC VOI MA PAT
CAC AN PHAM NHU SAU: Tap
chi Toan Tudi tho 1: C169; Tap chi
Toan Tu6i tho 2: C169.1; Tong tap
Toan Tudi tho 1 nim 2018: C169.2;
Téng tap Toan Tudi tho 2 nidm 2018:
C169.3; T6ng tap Toan Tudi tho 1
nam 2017: C169.4; Téng tap Toan
Tudi tho 2 ndm 2017: C169.5.
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/ \
® Xi nay %a/n/ %7
Ban gi ¢6 & hinh tron
Ban gi ma thdng xdi ngon nhét nhi
Ban gi cdm Itta nhé ghi
Ban gi xe, ganh cu di doc ducng
Ban gi xich dao chia phuong
Ban gi ma khach mua thudng muén may
Béan gi mua uéng dé say
Ban gi khong khéo hang bay mét lién
Ban gi khéng & lai dém
Ban gi ti s6 trd nén nguoc ddi
Ban gi phan quéc tay troi
Baén gi ba phia bién khai vé vé
Ban gi theo ding don ké
Ban gi chi D4u tai té néi long
Ai ma nhanh nhen giai xong
Néu ma dung cd hdng mong nhan qua
Nh& ding c6 nghi qua loa
Dé sai Iam ddy! Lam ta rét buén!
VUA TEU

TEXD 11256190
AFF CUP 2018

Trong gidi bong da AFF Cup 2018, Viét Nam
da thi dau téng cong 8 tran, trong dé gianh
chién thdng 6 tran. Thai Lan da dé thua &
tran ban két. Tran chung két tai san van
déng My Dinh, Anh Dic da ghi ban. Cau tha
xudt sac nhat giai 1a Quang Hai. Thi mén
Van Lam da gidap doi tuyén Viét Nam gilr
sach Iudi trong nhiéu tran dau. Cé hai cau
thi g6c Séng Lam. Huén luyén vién tai tinh
cla doi tuyén Viét Nam la 6ng Park Hang
Seo. Cong Phuong thi d4u 7 tran véi téng sé
3 ban thang. Pay la Ian th( hai doi tuyén
qudc gia Viét Nam vo dich giai d4u. Xin chdc
muiing thanh céng cla d6i tuyén béng da
qudc gia Viét Nam.
@i Nhan xét. Co rat nhiéu ban tham
—==Izio gia trd 10i ddng, tuy nhién TrAm sé
chon ra 5 ban dé trao qua. Cac ban cé cau
tra 16i dung dudc nhan qua ki nay la: V6 Thj
Minh Huyén, 6A, THCS Hoang Xuan Han,
DPlic Tho, Ha Tinh; Tran Céng Hung, 9A4,
THCS Gidy Phong Chéau, Phu Ninh, Phu
Tho; Nguyén Thé Son, 8A1, THCS Vinh
Yén, TP. Vinh Yén, Vinh Phuac; Nguyén Thi
Hoai An, 7B; Tran Biuc Manh, 7G, THCS
bang Thai Mai, TP. Vinh, Nghé An.

VUA TEU
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PIEN HINH CON THIEU!

Hay chon hinh thich hop dé dién vao ché dau hdi cham cho hop légic.

@ AA?AAAA

pO THI THUY NGOC
Phé Trudng phong Gigo duc Trung hoc, SG GD&PT Ninh Binh
(Suu tam va gidi thiéu)

P Két qua 4 BAN CHON HlNH NAD? (TTT2 s6 191)

Quy luat 1. Trong hinh vuéng 16n nhiéu hinh trong cac 6 vuéng nhé xuét hién dang 2 1an, chi
cb 3 hinh trong dap an C md&i xuét hién 1 1an. Vay ta chon dap an C.

Quy luat 2. Trong hinh vuéng 16n, 4 hinh & gbc trén bén phai giéng 4 hinh & goc duédi bén
trai; 4 hinh & géc trén bén trai giohg 4 hinh & géc dudi bén phai. D& c6 quy luat d6 ta phai
chon dap an C.

@ Nhan xét. Hau hét cac ban déu chon ding dap an
——=== nhung dién dat chua ré rang va con thiéu chinh xac.
Xin trao thudng cho cac ban: Bui Lé Dinh Van, 9A3, THCS Gidy
Phong Chau, Phu Ninh, Pha Tho; Nguyén Thé Son, 8A1,
THCS Vinh Yén, TP. Vinh Yén, Vinh Phuc; Phan Ba Bao Minh,
9C, THCS Nguyén Cao, Qué Vo, Bac Ninh:; Tudng Huong
Thdo, 8A, THCS Nguyén Thuong Hién, Ung Hoa, Ha Nai;
Nguyén Héng Khanh Ladm, 9E, THCS Dang Thai Mai, TP. Vinh,
Nghé An.

Céac ban sau dudc tuyén duong: Tran Nguyén Phu Quy, 6C,
THCS Hung Vuong, TX. Phu Tho; Vi Minh Duc, 6A3, THCS
Lam Thao, L4&m Thao, Pha Tho; Nguyén Anh Chu, 6C, THCS
Nguyén Cao, Qué V&, Bac Ninh; Nguyén Viét Anh, 7D, THCS
Nguyén Hién, Nam Truc, Nam Binh; Vwong Tran Hué Minh,
8D, THCS bang Thai Mai, TP. Vinh, Nghé An.

NGUYEN XUAN BINH
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Enfdlifn TROUSH PECELEs SHIYiRE

What is Mark’s number?

Céac ban héy gidi bai toan sau bang tiéng Anh va gtri vé toa soan nhé!
Nam ban co bai giai tét nhat sé dude nhan qua.

Problem 4(194). Mr. Zack tells each of three of his students a non-zero
positive integer, Bob, Mark and Joe. No one knows the other's numbers
but they all know that the sum of the three numbers is 10.

Bob says: “I'm sure that Mark and Joe have different numbers”.
Immediately, Mark says: “Now | think | already know both Bob’s
number and Joe's number but just not sure which one is which”.

TS. DO PUC THANH

GV. Trudng lién céap Tiéu hoc va THCS Ngbi Sao Ha Noi

LEEETED problem 3(191).

By moving the sides, it is straightforward to
prove that X+Y =W + Z as follows

e\ ______ B A B
Y cm Zcm
X cm E:> W cm
D C D C
Thus,

W:(X+Y)—Z:(X+Y)—(X§Y):g(XJrY).

W<6<:>§(X+Y)<6<:>(X+Y)<9.

As Z:XJrY is a positive integer, thus,

(X +Y) is divisible by 3.

It implies that the value of (X +Y) can only
be 3 or 6.

Case 1. X+Y =3, Z must be equal to either
XorY and equals 1.

Case 2. X+Y =6, the only possible solution
is: X=5Y=12=2 W=4.

Answer: X =35.

[ Nhan xét. Cac ban co 10i giai t6t
———=== dudc thudng ki nay: Tran Nguyén
Phu Quy, 6C; Nguyén Thé Diing, 7C, THCS
Hung Vuong, TX. Phu Tho; Duong Nguyén
Khanh, 6A3, THCS Lam Thao, Lam Thao,
Pha Tho.

pO PUC THANH

KET QUA KI 22...
(Tiép theo trang 29)
Xét AADE va AABE c6 AD=AB (gt),
DAE =BAE (vi AE la phan giac clia géc A),
AE la canh chung.
Do d6 AADE = AABE (c.g.c)
— AED = AEB = 60°.
Tuong tu c6 ABAE = ABCE (c.g.c)
— BEC =BEA =60°.
Khi d6 ta c6 AED + AEB +BEC =180°,
Suy ra C, E, D thdng hang.
Do d6 BCD =BCE =BAE =70°.
Ta c6 tam giac BAC can tai
180° ~ABC _ 180° —100°
2
Suy ra ACD =BCD - BCA = 70° - 40° = 30°.
Vay ACD =30°.
E o Nhan xét. Cac ban c6 10i gidi t6t va
dugc thudng ki nay la: Nhém ban
Nguyén Thé Son, Nguyén Thj Thu Ha, Luong
Hoang Anh, Lé Tung Lam, Kim Anh Hung,
Nguyén Trung Kién, 8A1, THCS Vinh Yén,
Vinh Yén, Vinh Phac; Nguyén Trang Linh,
8A, THCS Nguyén Thuong Hién, Ung Hoa,
Ha Noi; Nguyén Céng Hung, 9A3, THCS
Lam Thao, Lam Thao; Tran Céng Hung, 9A4,
THCS Phong Chau, Phu Ninh, Pha Tho.
THIEU QUANG TUNG

B nén

BAC =BCA = — 40°.

(&)



SU DUNG PHAN BU/CUA HINH DE GIAl
MOT SO'BAI TOAN HiNH:HOC

KHAM PHA

POAN QUANG VU

Trudng phong Gido duc va Bao tao Nam Truc, Nam Binh

Né&u ghép hinh A véi hinh B dé duoc hinh C
thi ta n6i hinh A va hinh B goi la phan bu cla
nhau trong C.

Mét sé bai toan hinh hoc, cu thé la bai toan
so sanh dién tich cla 2 hinh duoc giai quyét
nhanh hon nh& phat hién ra phan bu chung
clia 2 hinh ban dau d&€ dan téi so sénh dién
tich ctia 2 hinh I6n hcn nhung thuén Igi hon.
Bai toan 1. Cho tam giac ABC vuong tai A.
Trén canh BC Iay diém M (M khac B va C).
Ké MD 1L AB (D € AB), ME L AC (E € AC),
BE cat CD tai I. Chiing minh rang S,pe = Sgie.
Nhan xét. Ta nhan thay S, + Sep= Spee,
Seic+ Sep= Saep. Do d6, dé chiing minh S
= Sgc ta sé chiing minh S,ge = Sgep.

Phan bu chung la tam giac BID.

Lai giai. A

B M C
Ta c6 MD // AC (vi cung vudng géc véi AB),
ME // AB (vi cung vudng gbéc véi AC).

Theo dinh Ii Thales ta c6

BA BC AC BC

BD BM AE BM

Suy ra
BA _AC | ABAE-BDAC
BD AE

= SaBE =SgpC
= Sapie + Sepl = Sepi + Seic = SapiE = Spic:

Bai toan 2. Cho hinh chit nhat ABCD. Trén
tia doi cla tia BA 1ay diém M, trén tia d6i clia

tia DA |ay cac diém N. Goi | 1a giao diém cua
BN va DM. Hay so sanh S,gp va Sy-
L&i gidi.

M

B C
\H

A D N
Ta xét 3 trudng hop Vvé vi tri cla diém C déi
v6i dudng thdng MN.

e TH1. Diém C thudéc doan thadng MN ta c6
bél tOén 1 nén SAB|D - SMlN'

e TH2. Diém C va diém A nam & hai nira mat
phéng d6i nhau c6 bd chira MN.

Goi giao diém clia MN véi BC, CD lan luct 1a
E, H.

Ta c6 DH // AM, BE // AN.

Theo dinh li Thales ta c6

AD MH

—=—(1)

AN MN
MB ME
—=—(2)

MA MN

Vi E ndm gitta M, H nén MH > ME. (3)
Tir (1), (2) va (3) ta co

AD M  ADMA > ANMB.

AN MA

Suy ra Spp> Sgun

= Spap t Semi > Swin + Sam-

Vay Spsp > Syin-

™)



3 bai nay phan bl chung 12 ABMI.

» TH3. Diém A va diém C clng thudc nlta mét

phang c6 bd chita MN.

Ching minh tuong tu TH2 ta dudc Spgp < Sy

Nhan xét. Trong bai toan 1 néu thay tam giac

vuéng ABC béng tam giac thudng thi ta dudc

cac bai toan sau:

Bai toan 3. Cho tam giac ABC. Trén canh AB

lay diém M, trén canh AC lay diém N. Goi | 13

giao diém cha BN va CM. Biét AB :%.
AC AN

Chl:l’ng mlnh I’\éng SANHN — SB|C'

L&i giai.

B C
Ha CH, NK vuéng géc véi AB (H, K e AB).

Ta c6 NK// CH (Vi cung vudng goc véi AB).
Theo hé qué cuta dinh li Thales ta c6
NK AN

= (1)

CH AC’
Theo gié thiét ta ¢ EM =ﬁ.
AN AC
BM AN
Suyra —=——.
y AB AC @
BM
T (1) va(2) suyra — = —.
(1) va (2) suy CH - AB

Suy ra BM.CH = AB.NK. Do d6 Sz = Sguc

= Saun + Sem = Seic + Sewi = Sawn = Seie-
Nhan xét. Trong bai toan 3 néu cac diém M,
N chia cac canh AB, AC clia tam giac ABC
theo moét tf s6 nao do thi ta cé bai toan sau:
Bai toan 4. Cho tam giac ABC. Cac diém M,
N 1an luct thudc cac canh AB, AC sao cho
BM 1 AN 2

AB 3'AC 5°

Chdng minh rang 5S i = 6Sgic + Sew.

B C
Ha CH, NK vuéng géc véi AB (H, K € AB).
Ta c6 NK// CH.

Theo hé qua cla dinh li Thales ta c6

NK AN 2

CH AC 5

Sy = ~ NKAB =~ 2 CHAB= L AB.CH.
2 2 5 5
1 11 1

Syyc= —. CHBM =~ 1 CHAB = — AB.CH.
2 2 3 6

Suy ra SAﬂzgi SABN ZE'SBMC'

BMC O 5

) 6
Do d6 Spyin + Sem = E(SBIC +Sgim)

6 1
= S = g Spict E-SBMI

& 5.Spun = 6.Spc + Sgu-

Bai tap van dung.

Bai 1. Cho tam giac MNP, trén canh MN lay
A, trén canh MP |ay B, PA cat NB tai | sao
cho Syae = Sye. Goi O 14 trung diém cla AB,
MO cat NP tai C. Chiing minh rang O la
trung diém clia MC.

Bai 2. Cho 3 diém A, B, C thdng hang theo
th¢r tu d6. Vé trén cung nlfa mat phang bd
chita AC cac nlra dudng tron (O) dudng kinh
AB, nita dudng tron (1) dudng kinh BC, vé tiép
tuyén chung MN ctda hai nlra dudng tron (M
thudc (O), N thudc (1)), AM cét CN tai D, AN
cat CM tai K. Chimg minh rang 2S.x = Souxn-



KI THI TOAN BALKAN
(JBMO) 2017

Ts. pO DUC THANH

'*a.’n.. T lﬂ' 'E-"# GV. Trudng lién cap Tiéu hoc va THCS Ngbi Sao Ha Noi

(Suu tam va dich)

Ki thi toan Balkan (JBMQ) la mot ki thi toan
thuong nién danh cho déi tuong hoc sinh
dudi 15,5 tudi dén tu cac nudc thanh vién
(trong khu vuc Balkan). Trong nhing nam
gan day, cac nudc chii nha cing da moi mot
s6 nudc khéng phai thanh vién tham gia.

Mbi bai thi cla ki thi toan Balkan kéo dai 4
tiéng déng ho, bai thi bao gom 4 bai toan
thudng vé 4 chia dé chinh la: Hinh hoc, Li
thuyét s6, Pai s6 va Té hop (mutc d6 so cap).
Sau day la mot s6 bai toan trong dé thi ném
2017:

Bai 1. Hay tim tat ca céac tap hop gém 6 sé
nguyén duong lién tiép sao cho tich cla 2 s6
trong 6 s6 coéng Vai tich clia 2 s6 trong 4 s6
con lai sé bang tich clia 2 s6 con lai sau cuing.

Bai 2. Cho X, y, z la cac s6 nguyén duong
khac nhau déi mét. Chitng minh rang
(X+Yy+2z)(Xy+yz+zx —2)>9xyz.

D4u bang xay ra khi nao?

Bai 3. Cho ABC la mét tam giac nhon sao
cho AB # AC vGi dudng tron ngoai tiép T' tam
O. Goi M 1a trung diém cGa BC va D |a mot
diém ndm trén T sao cho AD L BC. T 1a mot
diém sao cho BDCT tao thanh mét hinh binh
hanh va Q la mét diém trén nlta mat phang
bd BC cha A sao cho BQM=BCAva
COM=CBA. AO cit T tai E, (E#A)va
dudng tron ngoai tiép tam giac ETQ cat I'tai
X #E. Ching minh réng ba diém A, M va X
nam trén ciing mét dudng thang.

M{Lg bao
CACH GUI BAI DEN TOAN TUQI THO

Than giii ban doc Toan Tuoi tho 2!

Dé thuan tién cho ban doc gt bai va Ban bién
tap chon bai va cham bai, toa soan quy dinh
cach guri bai dén Toan Tudi tho nhu sau:

1. Bai giti dang

- Bai viét da gii dén Toan Tudi tho thi khong
gti dén bao hay tap chi khac.

- Néu bai trich, hoac suu tam & tai liéu khac thi
phai ghi r& nguén goc tai lieu “Suu tam”. Néu
bai dich & tai liéu nao thi can giri kém ban goc.
- Bai viét c6 da va chinh xac cac thong tin: Ho
tén, dia chi, s6 dién thoai, s6 tai khoan ngan
hang dé toa soan tién lién lac va gi nhuan
but.

2. Bai gidi ctia hoc sinh

- Mdi chuyén muc hay méi bai Thi giai toan qua

thu: giai vao moét to gidy, phia trén cung co ghi
r6 ho tén, dia chi r6 rang, chinh xac (16p,
truong, huyén quan, tinh thanh).
- Chuyén muc Cau lac bé Toan Tudi tho: giai
lién 5 bai, c6é thé giai bang tiéng Anh hoac
tiéng Viét.
- Khuyén khich bai giai nhiéu cach néu cé thé.
3. Hinh thuc gui bai
- Bai giri dang nén danh may, giti kem file vao
email: bbttoantuoitho@gmail.com, hoac gui
ban géc qua duong buu dién.
- Bai gidi ctia hoc sinh (viét tay) gt vé toa soan
theo dia chi: Tap chi Toan Tudi tho, Tang 2,
nha A, s6 187B Giang Vé6, P. Cat Linh,
Q. Pong ba, Ha Noi.

TTT
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VU AN

MAT BUC TRANH QUY

TRAN PHUONG NAM

(Ghi theo céu chuyén cla tham tir Sé Léc Coe)

Dau Xuén, t6i choi nha Sé Léc Céc. Sau li
ruou chuc strc khde nhau, nhu thuong 1€, toi
dé nghi tham tir k€ cho nghe mét vu phé an.
Tham tir thong thd nhu moi khi chdm réi ké:
Bo tang & thanh phd X c¢b rat nhiéu bulc
tranh nghé thuat quy. Mét hém canh sat
trudng dién cho t6i:

- Anh tGi gitp cho mét vu an mdi xay ra...
Blc tranh quy nhéat trong bao tang vira bi
phat hién bién mat! Bén chang toi da gil
nguyén hién truong va c6 phat hién
ra nhiing ké bi tinh nghi. Nhung
khéng cé chiing cit gi dé
budc toi.

Thé 1a toi 1én xe t4i
ngay béo tang. Budc
vao trong khu vuc
hién trudng vu an
thi canh sat trudng
dang & do6 véi vai
nhan vién. Cing
nhu nhiéu vu an
kifu nay, hién
trudng khoéng co gi
dac biét, noi treo
blc tranh quy tréng
tro. Tat cd déu binh
thudng. Ké cap khéng
gay ra mét su xao tron
nao. Liéu c6 mot vi khach
nao da lay bilc tranh nay?
Nhung |y xong thi mang ra theo |6i
nao vi bao tang chi c6 duy nhat mét I6i ra cho
khach véi hé théng theo dbi an ninh hién dai
ma bdic tranh lai khé 16n? N&u khéng c6 su ho

tro cla nhan vat nao d6 cla bao tang thi
chuyén buc tranh ra khdi day la moét chuyén
phi thudng!
Téi trao d6i v6i canh sat trudng va ca hai bén
déu nhat tri, chdc chan ké cap phai théng
déng v6i moét nhan vat cd6 mat & bao tang.
Nhan vat 8y la ai? Chi c6 giam déc bdo tang
va kip bao vé la c6 chia khoa clra ra vao bao
tang ma théi. Puong nhién 1a dau maéi phai
bat dau tur do.
Bién ban tham van cho thay:
- Thoi gian xay ra vu an, giam
déc di cong tac vang.
- Kip bdo vé béo tang
trong thoi gian nay
hoat  dong binh
thudng. Khong co
nghi van gi dac
bidt.
- Biic tranh chi rdi
khdi ché treo
trong budi chiéu
hém truéc va ngay
sang s6m nay da
phat hién blc tranh
bién mat.
Linh tinh cho toi biét:
R4t c6 thé blc tranh
chua ra khéi bao tang
ma ké cap c6 thé dang cat
gidu 8 dau do trong cai béo
tang 16n nay. Cho luc soat tat ca
bao tang? Giam doc bao tang dang trén
dudng vé day. Muon chia khoa cac phong tur
bao vé, t6i clung canh sat trudng dich than




lang 1& di ra soat tat ca cac phong cla bao
tang, ké ca nhiing can phong khéng ding cho
trién 1am, nghia 1a phai soi tat ca nhiing noi cé
thé gidu blc tranh. Khdng mét ai trong bao
tang dudc biét chuyén ra soat nay.

Troi phu hd nén linh tinh cla t6i that chinh
xac. BUc tranh da dudc phat hién ndm trong
mot gian nha kho da lau khéng ding dén, chi
chra nhitng d6 ma bao tang da khong su
dung tu lau.

Thé la biic tranh quy nhat sé dudc tra lai ding
vi tri. Téi d& nguyén blc tranh d6 & noi nhu ké
gian da dé va xin s& may cla giam déc bao
tang dé truc ti€p goi:

- Ong da vé dén bao tang chua? Xin bao tin
mung véi 6ng, chang téi da tim ra bdc tranh
quy! Néu éng vé dén bao tang thi dén ngay
day!

Ldc sau, 6ng giam doc bao tang da c6 mat.
T6i nhin vi cdnh sat trudng, roi nhin éng giam
déc noi:

- Ong cb biét ké tong pham la ai khong?
Khéng dai 6ng ta tra 16i, t6i ndi v6i canh sat
trudng:

- Téi da lam xong viéc, con bay gid viéc bat
ai la viéc cla ong!

Céau chuyén chi ké t6i ddy. Sé Léc Céc cudi
sdng khoai. Con téi ciing chua hiéu vi sao
6ng cudi. Con cac ban, néu la cénh sat
trudng thi sé ra lénh bat ai bay gio?

m (TTT‘2 s& 191)A,
“YU AN" NGAY CUOI NAM

Vi 18i khai clia c& bén hoc sinh déu khéng
dang su that nén tu d6 ta c6 thong tin ding
nhu sau:
e Theo ban Tran Van An: Trong bén ban cé
ngudi lay tap két qua thi. Khi An ra khoi
phong, tap tai liéu da mat.
o Theo ban Nguyén Van Binh: Binh khéng
phai la ngudi th hai di vao phong thay hiéu
trudng. Khi Binh vao phong thay hiéu trudng,
van con tap tai liéu trén mat ban.
e Theo ban H6 Anh Chinh: Chinh khéng phai
la ngudi th&r ba di vao phong. Khi Chinh rdi
khdi phong, tap tai liéu da mat.
e Theo ban Vi Van Bic: Nguai 18y tap tai liéu
vao phong sau ban BUc. Luc Bdc vao phong,
tap tai liéu van con.
Theo dit liéu trén, Binh va Blc vao trudc tién
vi khi d6 tap tai liéu van con trén ban. Vi Binh
khéng vao thd hai nén Binh phai vao phong
dau tién, sau d6 dén DU vao th( hai. Do d6
hai ban An va Chinh vao sau, ma ban Chinh
khong vao tht ba nén ban Chinh vao th( tu,
ngudi vao truéc do la ban An.
Mat khac theo ban Dlc, ngudi 18y tap tai liéu
vao phong sau ban Bc. Do vay ngudi lay
cap tap két qua thi khéng ai khac chinh 14 ban
Tran Van An.

Tham ti Sé Léc Coe rat vui vi nhiéu
""""" ==z “tham t& Tudi Hong” ciing dua ra lap
luan dé khang dinh thG pham [a ban An. Ki
nay tham t& Sé Léc Céc sé trao qua cho
nhiing ban... théng minh nhat: Nguyén
Phuong Linh, 7A1, THCS Yén Phong, Yén
Phong, Bac Ninh: Lé Birc Anh, 6A3, THCS
Lam Thao, Lam Thao; Nguyén Phuong Ngén,
7D, THCS Van Lang, TP. Viét Tri, Pha Tho;
Nguyén Thé Quén, 6B, Tran Chi bat, TE,
THCS Pang Thai Mai, TP. Vinh, Nghé An.

Tham tlr Sé Léc Céc




SU DUNG DIEU KIEN CO NGHIEM
CUA PHUONG TRINH BAG HAI
DE GIAI HE PHUONG TRINH

TRINH PHONG QUANG
GV. THCS Quang Lac, Nho Quan, Ninh Binh

Phuong trinh bac hai mét &n ax? + bx +c¢ =0
(a #0) c6 nghiém khi A>0. Sau day la mét
s6 bai toan giai hé phuong trinh cé str dung
diéu kién c6 nghiém cta phuong trinh bac hai
dé€ tim ra khodng gia tri ciia mot &n.
Bai toan 1. Giai hé phuong trinh

(x? + 1)y = 4x

G —2x—y3 =-9.
L&i gidi. Hé da cho tuong dudng Vi

yx° —4x+y=0 (1)

x2-2x-y>+9=0. (2
e Néu y = 0 thi tir (1) suy ra x = 0, thay vao (2)
khong thoa man.
e Néu y # 0, ta coi cac phuang trinh (1) va (2)
clia hé 13 phuong trinh bac hai &n x.
Dé phuong trinh (1) va (2) c6 nghiém x thi

Ny=4-y%2>0 {—ZSySZ

=

Ny=y®-8>0 V22

Thay y =2 vao (1) va (2) ta ducc

{b@—4x+2_o
=

Sy =2

x=1.
X2 -2x+1=0

Vay hé phuong trinh c6 nghiém (x;y) = (1;2).
Bai toan 2. Giai hé phuong trinh

{xz +y2 + 722 +2xXy—-xz—-zy=3

NG +y2 —2Xy —Xz+zy =-1.

L&i giai. Hé phuong trinh tuong ducng Vi
{(x+y)2 —z(x+y)+z2 -3=0

(x-y)? —z(x-y)+1=0.
pat {° XY knide x =4V UV
V=X-Y 2 2

2 2
— + _3—0 1
T ,{U ZU+ zZ = ()

vZ—zv+1=0 (2)

Phuong trinh (1), (2) la phuong trinh bac hai
4n u va 4n v c6 nghiém khi

A=>0 2 <
1 & z _4@22:4@z:i2.
Ar20  |2>4

e TH1. z=2thay vao (1) va (2) ta duodc
u>-2u+1=0 |u-1%=0
=
vZ-2v+1=0 |(v=1%=0
{x =1
sSu=v=1s
y =0.
e TH2. z=-2, thay vao (1), (2) ta duoc
w+2u+1=0 [(u+12%=0
&
vZ4+2v+1=0 |(v+1?=0
{x =1
su=v=-1&
y=0.
Vay hé phuong trinh c6 nghiém (x; y; z) la
(1.0;2), (-1,0;-2).
Bai toan 3. Giai hé phuong trinh
x2y? -2y +x2 =0 (1)
x3 +2y% —4y =-3.(2)
L&i gidi. « Néu x=0 thitlr (1) suyra y=0,
thay vao (2) khéng thda man.
» Néu x # 0, ta coi phuong trinh (1) la phuong
trinh bac hai an y.
P& phuong trinh (1) cé nghiém thi

AN=1-x*>0ex*<1e -1<x<1. (3)
TU (2) tacod x° =-3-2y? +4y

= 1-2(y-1?<-1=x<-1. (4)

Tu (3) va (4) tacd x =-1.

(12)



V@i x =—1 thay vao (1) va (2) ta ducc y = 1.
Vay hé phuaong trinh c6 nghiém (x,y) = (-1;1).
Bai toan 4. Giai hé phuaong trinh

Jy+2=@—xﬁ (™)
(2z-y)y+2)=9+4y (2)
1x2 + 72 = 4x (3)
z>0. (4)

L&i giai. TU phuong trinh (2) ta c6

y2 +2y(3-2)+9-4z=0. (5)

Ta coi phuong trinh (5) la phuong trinh bac

hai an y. D& phuong trinh c6 nghiém thi
>2

N =(3-2)% —(9—42) = 22 —2220@[2

Mat khac tu phuong trinh (3) ta c6

x2 —4x+2z%=0.(6)

Ta coi phuaong trinh (6) la phuong trinh bac

hai 4n x. D& phuong trinh nay cé nghiém thi

Ng=4-72>0e-2<2<2.

Do db z=0 hoac z=2.

e TH1. z =0, thay vao hé phuong trinh ta c6

x=0
+2=3-x)° (
gra-@oxp  ||72EGX00
5 y°+6y+9=0
y“+6y+9=0 4
X(x —4)=0 X=
y+2=3-x)% ()
ly?+6y+9=0
Hé phuong trinh (1) vdé nghiém.
x=4 x=4
=4
(e {y+2=@-x> ly+2=-1 o X
y2+6y+9=0 |(y+3)2=0 '

e TH2. z = 2, thay vao hé phuong trinh ta c6
y+2=(3-x)°
y2+2y+1:0 = {
x2 —4x+4=0

X=2
y=-1.

Vay hé phuong trinh c6 nghiém (x; y; z) la
(4-3,0), (2-12).

z<0.

Bai toan 5. Giai hé phuaong trinh
698
4, .2

X" +y=——ro 1
J Y (1
1x2 +y2 +xy—-3x—4y+4=0.(2)
L&i gidi. Ta co
(2) & x% +(y-3)x+(y-2)% =0. (3)

Ta coi phuong trinh (3) la phuong trinh bac
hai 4n x. D& phuong trinh (3) c6 nghiém thi

Az =(y-3)?-4(y-2?220
<:>—3y2+10y—720<:>1£y£§.

Mat khac phuong trinh (2) dudc viét lai nhu
sau

y2+(x—4)y+x2-3x+4=0. (4)

Ta coi phuong trinh (4) la phuong trinh bac
hai 4n y. D& phuong trinh (4) c6 nghiém thi

Ay =(x-4)%-4(x®> -3x+4)>0

N

(:)—3x2+4x20<:>0$xs§.

2 _ 256 +£_ 697 < 698 (Mau

Do d6 x4+y =< —
81 9 81 81

thuan vaéi (1)).
Vay hé phuong trinh da cho vo nghiém.
Bai toan 6. Giai hé phuaong trinh
sz +y?+2z% =1
lxz +y2 —-2xy+2yz-2zx+1=0.
L&i giai. Hé phuong trinh tuong ducng véi
x2 +y%+2° =1 )
(x-y)? -2z(x-y)+1=0. (2)
TU phuong trinh (1) clia hé ta co
22 <1elg<1. (3)
Ta coi phuong trinh (2) la phuong trinh bac
hai c6 an la (x — y). D& phuong trinh nay c6
nghiém thi
Ny=7°-120 2" 21 |721. 4)
Tu((3)va@d)suyra |z|=1 & z=11.
e TH1.z=1tac6 x=1,y =0 hoac x =0,

y=-1

e TH2. z=-1tacd6x=-1,y=0hoac x =0,
y=1.

Vay hé phuong trinh c6 nghiém (x; y; z) la

(1; 0; 1); (0; =1 1); (=1; 0; =1); (0; 15 =1).

(3)



s6 khac nhau.

Wl 4@
HA x HA x HA = HANOI

Hay thay cac chif cai bdi cac chii s6. Cac chit khac nhau biéu dién cac chi

NGUYEN DOAN VU
GV. THCS Minh Buc, Q. 1, TP. H6 Chi Minh

Yeawm®» KI 38 25101

DAY x 7 = WEEK.
Déthdy Y#0va Y #5 K#0 va K#5.
Cach 1. Vi DAY Xx7<999x7 =6993 nén
0<W<6.
# TH1. W =1 ta c6 DAY x7 =1EEK. Suy ra
D=1 (loaido W =1) hoac D = 2.
V6i D=2 tacbd 2AY x7 =1EEK.
Do 1400 =200x7 <2AYx7=1EEK
<299x7 =2093 nén E chi c6 thé bang méot
trong cacsé 4,5,6,7, 8, 9.
* Cho E=4 vath( 144K :7 =2AY vGi K =3,
6,7, 8, 9 ta duoc 1449 :7 = 207.
* Cho E = 7 va thk 177K : 7 = 2AY Véi
K=3,4,6,89 taduoc 1778:7 =254.
* Cho E =8 va thlr 188K : 7 = 2AY véi K = 3,
4,6,7,9tadudc 1883:7 = 269.
* Cho E=5; E=6;E=9 khong cho dap sé.
# TH2. W =2 cho 1 dap s6 2667 :7 = 381.
 TH3. W =3 cho 2 dap s6
3227 .7 =461, 3668 :7 =524.
 TH4. W =4 cho 1 dap s6 4221:7 =603.
 TH5. W =5 cho 2 dap s6
5334:7 =762; 5663 :7 = 809.
 TH6. W =6 cho 1 dap s6 6447 :7 =921.
Cé tat ca 10 dap so.
Cach 2.
#TH1.Y=1. Khido K=7.
Ta c6 DA1 x 7 = WEE?7.

Cho A nhangiatri 0,2, 3,4,5,6,8,9.
Cac gia tri ctia E, D, W dudc cho trong bang
sau

Al 0 |2 3 4 5 |6(8| 9
E [O(loai)| 4 |1(loai)) 8 |5(loai) 26| 3
D 9 8(loai) 4 | 3 |1(loai)
W 6 3|2

Truong hdp nay cé 3 nghiém: 921 x 7 = 6447,
461 x 7 =3227; 381 x 7 = 2667.

Tuong tu xét cac truéng hop Y =2, 3, 4, 6, 7,
8, 9 ta cling ¢6 10 dap s6 nhu trong cach giai 1.
Nhan xét. Ki nay khéng c6 ban nao dudc
nhan qua.

TTT




sai? Vi sao?

TEETED (1171256 191)

CO HAY KHONG GIA TRI NHO NHAT?

B M C

DatAB=a,BC=b,tacéa+b=k
N&i OM cat AD tai H. Dé thay t& giac ABMH
la hinh chlt nhat c6 AB = a, BM :g =AH.
Trong tam giac vuong AHO, ta cé
AO? = AH? + OH?
b2
& R R~ a)?
2 2
Suy ra R1 = ﬂ
8a
2 2
Tuong tu tacéd R, :ﬂ.
8b
Tu d6 suy ra
b2 + 4a° N a? + 4b?
8a 8b
_a +b° +4ab(a + b)
8ab

R1+R2:

GO GHAG HAY KHONG?2

Bai toan. Héng vé hinh thang can ABCD (BC // AD) c6 A =D =45°,
AB =BC=CD. Goi M, N lan lwot Ia trung diém ctia AD va BC. Tia MN cat
tia AB & E. Ban Ha khang dinh chac chan MN < 2NE. Hdi Ha néi dung hay

PHAM TUAN KHAI (Ha N6i)

_(a+b)(a? +3ab +b?)

8ab
_(a+b)((a-b)? +5ab)
- 8ab
_(a+b)5ab 5(a+b) 5k
8ab 8 8

P3ang thic x4y ra khi va chi khi a =b.

Vay gia tri nho nhat clla Ry+R, 1a % khi

== Nhan xét. Cac ban sau c6 16i gidi
“—==== {6t dugc thudng: Nguyén Anh Thu,
6A3, THCS K& An, K& Sach, Séc Tring;
Nguyén Ngoc Phudc, 9G, THCS Pang Thai
Mai, TP. Vinh, Nghé An.

VU BINH HOA




?

°
Bai 1(191). Cho s8

M=1"+22+3%+ ... +99% + 100"

Chitng minh rédng s6 M c6 201 chif s6 va tinh
téng hai chir s6 dau tién cla s6 M.

L&i giai. M=1"+22 +3%+...+99%° 1100,
Taco 100" <M

<100" +100% +100° + ...+ 100%° +1001%°
Suy ra 100...0<M<10101...0100.

— T T —

201c/s 201c/s
Ta c6 M la s6 c6 201 chi s6 va hai chir s6
dau tién bén trai cia s6 M 1a 10 nén téng
cla hai chitr sé nay la 1.
Nhan xét. Cac ban sau cé IGi gidi tot, dugc
khen: Dinh Lé Vinh, Nguyén Viét Hoang, 6C;
Nguyén Thé Diing, 7C, THCS Hung Vuong,
TX. Pha Tho, Pha Tho; Tran Thdo Vén, 6A;
Tréan Tuén Anh, Nguyén Ngoc Tram, 7C; V6
Thi Phuong Thdo, 6A, THCS Hoang Xuan
Han, Bdc Tho, Ha Tinh; Nguyén Tran Kién,
6C1, THCS Archimedes Academy, Ha Noi;
Nguyén Gia Bdo, 6B, THCS Dang Thai Mai,
TP. Vinh; Nguyén Danh Tién Nam, 7C, Thai
Khac Hoang, 7D, THCS Ly Nhat Quang, D6
Luong, Nghé An.

I
a

PHUNG KIM DUNG
Bai 2(191). Cho
1 (2 3 4 2019
= =t =+ =+..+t— |
2018\1 2 3 2018
Chiing minh rang S khéng la sé tu nhién.
L&i giai. Ta co

1<ZSZ; 1<§<2; 1<i<2;...;1<w<
1 2 3 2018

<2018.2

2

:>2018<E+§+i+...+ 2019

3 2018

toan
th

&

2019
+— <2
2018

1 (2 3 4
<——. | =F=+—+
2018 {1 2 3
=1<S<2
Vay S khong phai la sé tu nhién.
Nhin xét. C6 nhiéu ban gUi bai dén toa
soan va c6 I6i gidi dung. Cac ban sau co 16
gidi ngan gon, day dd, chinh xac va sach
dep: Hoang Nguyén Mai Suong, Nguyén
Cbéng An, Pham Trong Toan, Hoang Quynh
Trang, Thai Huyén Trang, 7C, Nguyén Van
Thang, Phan Bang Huan, 7D, Nguyén Birc
Hoc, Lé Van Quang Hiéu, 6D, THCS Ly Nhat
Quang, D6 Luong; Nguyén Phan Khanh An,
7A, Bong Quéc Khanh, 6B, THCS Dang Thai
Mai, TP. Vinh, Nghé An; Lé Birc Manh, 6C1,
THCS Archimedes Academy, Ha Noi;
Nguyén Xuén Duy, 7E, THCS Vinh Tudng,
Vinh Tudng, Vinh Phtc; Doan Khanh Duy,
6B, THCS Hung Vuong, TX. Phu Tho;
Nguyén Son Hai, 6A5, THCS Gidy Phong
Chau, Phu Ninh, Pha Tho; Hoang Cbéng
Hiéu, Nguyén Bic Anh, 7TA, THCS Xuan
Diéu, Can Loc, Ha Tinh.
LE BUC THUAN

Bai 3(191). Tim cac s6 tu nhién ab sao cho

ab, ba, (a+ )b, (b+1)a la cac s6 nguyén t6 cb
hai chir s6.

L&i gidi. Vi ab, ba, (a+1)b, (b+1)a déu Ia
cac s6 nguyén td c6 hai chit sé nén a, b déu
la cac s6 1é khac 5va 9.

Suy ra a,be {1,3;7}.

Do d6 abe {13;31,17;71,37;73}.

Thir lai thdy abe {13;31,37;73} thdéa man.
Vay abe {13;31,37;73).




Nhan xét. C6 nhiéu ban tham gia giai bai,
hau hét cac ban gidi bai déu dung. Cac ban
sau day co 18i gidi t6t: Nguyén Anh Thu, 6C,
THCS Cao Mai, Lam Thao; Nguyén Thé
Diing, 7C, THCS Hung Vuong, TX. Pha Tho,
Pha Tho; Tr4n Théo Véan, 6A; Tran Gia Huy,
7C, THCS Hoang Xuan Han, Blc Tho, Ha
Tinh; Nguyén Hang Nga, 6D; Hoang Nguyén
Mai Suong, 7C, THCS Ly Nhat Quang, D6
Luong; Nguyén Gia Bdo, 6B; Ngé Thi An
Binh, 7E, THCS Dang Thai Mai, TP. Vinh;
H6 Trung Hiéu, 7C, THCS Cao Xuan Huy,
Dién Chau, Nghé An; Lé Duc Manh, 6C1,
THCS Archimedes Academy; Nguyén Xuén
Bach, 7A1, THCS Giang V3, Ba Dinh, Ha
Noi.

CAO VAN DUNG

Bai 4(191). Cho tam giac nhon ABC. Dung
ra phia ngoai AABC cac tam giac ACE va
ABF th( tu vudng can tai E va F. Dung tam
giac DEF vubéng can tai D sao cho A va D
cung thudc nlra mat phang cé bd 1a dudng
thdng EF. Chling minh rang AD vudng géc
véi BC.

L&i giai.

Q

D

P

A

E
F
B H M C

Goi M Ia trung diém clGa BC. Dung AABP
vudng can tai A (P thuéc nlra mat phang bd
AB khoéng chira diém C); AACQ vuéng can
tai A (Q thudc nla mat phéng bd AC khoéng
chira diém B).

Khi d6 AP = AB, AC = AQ, PAC =BAQ

(= 90° + BAC) = APAC = ABAQ (c.g.c).

Suy ra PC = BQ va ACP = AQB.

Goi R la giao diém clia AC va BQ. Ta c¢6
AQB + ARQ =90°. Suy ra PC 1 BQ.

Vi MF, ME Ian luct 1a dudng trung binh cta
ABPC, ACQB nén

MF :lPC, ME :lBQ.
2 2

T d6 ta thay AMEF vuéng can tai M. Két
hop véi ADEF vudng can tai D, suy ra AEMD
vudng can tai E.
Xét AEAD va AECM cb
ED = EM: EA = EC, DEA =MEC (cing phu
véi AEM) nén AEAD = AECM (c.g.c).
Suy ra DAE = ECM.
Goi H la giao diém ciia DA va BC. Ta ¢c6
HAC =180° — CAE — DAE =135° —ECM
—135° —45° — ACH =90° — ACH.
Suy ra HAC + ACH = 90°, hay AD | BC.
Nhan xét. Cac ban sau cd IGi giai tot:
Nguyén Céng An, 7C, THCS Ly Nhat Quang,
D6 Luong; Nguyén Duy Khéi Nguyén, 7G,
THCS Dbang Thai Mai, TP. Vinh, Nghé An;
Nguyén Van Bdo Chau, 7/5, THCS Nguyén
Khuyén, Da Nang.
HO QUANG VINH

Bai 5(191). Cho cac s6 thuc X, y thda man

x> +y3=1948

(x+ y)(x+ N(y+ 1) = 2017.
Tinh x +y.
x2 +y®=1948
(X+y)(X+1(y+1)=2017
o Jx+y)® = 3xy(x +y) = 1948

(X +y)[xy+(x+y)+1=2017.

Datx+y=a,xy=btaco

a® —3ab =1948

a(a+b+1) =2017.
—a®-3ab+3a(a+b+1) =1948 +3.2017

o (a+1)° =8000 < a=19.
Vay x+y=19.

L&i giai. {

(7)




Nhan xét. Pay la bai toan bién d&i dai s6
kha quen thudc vé hé déi xiing, hau hét cac
ban hoc sinh déu c6 I6i giai theo huéng nay,
datx + y = a, Xy = b va bién déi vé hé mdi an
a va b sé& dé gidi quyét hon hé ban dau.
Ngoai cach gidi trén, c6 moét sd ban van
dung hang dang thirc (a + b+ ¢)® =a® + b® +
c® + 3(a + b)(b + c)(c + a) dé giai quyét bai
toan da cho va c6 I6i giai dang, tuy nhién
can phai chiing minh dang thic dé6 méi dugc
van dung. C6 nhiéu ban gii bai dén toa
soan, hau hét cac ban déu cé 10i giai dung.
Céac ban sau c6 |Gi giai dung, trinh bay t6t:
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; Nguyén Van Bdo Chau,
7/5, THCS-THPT Nguyén Khuyén, Pa Nang;
Nguyén Tuén Duong, 8A5, THCS Chu Van
An, Ngd Quyén, Hai Phong; Nguyén Hitu
Tudn Anh, 6C; Nguyén Tién Tuén, 9C,
THCS Nguyén Cao, Qué V; Lé Thanh Vinh,
9A1; Lé Anh Nguyét, 8A1, THCS Yén
Phong, Yén Phong; Bac Ninh; Trinh Duy
Dat, 8B; Truong Ngoc Tam, 9D, THCS Nh{r
B4 Sy, Hoang Héa; Trinh Duy Minh, 9C,
THCS Tran Mai Ninh, TP.Thanh Hbéa, Thanh
Héa; Thai Minh Diing, 9B; Nguyén Ngoc
Phuéc, 9G; Nguyén Hoéng Khanh Lam, 9E;
Bui Ha Linh, 8D, THCS Bang Thai Mai, TP.
Vinh; Pham Ngoc Trinh, 8B, THCS H6 Xuan
Huong, Quynh Luu; V6 Thanh Nam, 7C,
Tran Trong Huy, THCS Cao Xuan Huy, Dién
Chau; Kiéu DPinh Hai, 9A; Nguyén Van
Duwong Hung, 9B, THCS Ly NHat Quang, B6
Luong, Nghé An; Kim Anh Hung, 8A1,
THCS Vinh Yén, TP. Vinh Yén; Ta Kim Nam
Tuén, 7A2, THCS Yén Lac, Yén Lac, Vinh
Phiac; Nguyén Son Hai, 6A5; Vi Binh
Hoang, 8A3, Tran Céng Hung, 9A4, THCS
Gidy Phong Chau, Phu Ninh; Trdn Minh
Khéi, 8C, THCS Van Lang, TP. Viét Tri;
Nguyén Thé Ding, 7C, THCS Hung Vuong,
TX. Phu Tho; Tran Thi Yén Khanh, 8A3;
bang Thai Tuan, 9A3, THCS Lam Thao,
Lam Thao; Thach Puc Tung, 9A, THCS Cao

Mai: Nguyén Tuén Pat, 8A, THCS Nguyén
Quang Bich, Tam Néng, Pha Tho; Lé Ngoc
Tung, 9A, THCS Nguyén Truc, Thanh Oai;
Nguyén Luong Uy, 8C1, THCS Archimedes
Academy, Ha Noi.

TRINH HOAI DUONG
Bai 6(191). Gia st a va b la hai s6 thuc sao
cho phuong trinh x* + ax® + 3x* + 2bx + 2 =0
cé it nhat mot nghiém thuc.
Ching minh rang a2 + 2b?> 12.
L&i giai. Goi t la nghiém thuc clia phuong
trinh da cho. D& thay t # 0.
Taco t*+at® +3t2 + 2bt+2=0
& —(at® + 2bt) = t* + 3t + 2
= (at® + 2bt)% = (t* + 3t% + 2).
S dung bat dang thiic Bunhiacopxki, ta c6
(at® + 2bt)? < (a® + 2b%)(t° + 2t?)
= (t* + 3t2 + 2)? < (a? + 2b°)(t° + 2t?).
Suy ra

2
32422 | +2)+3¢]
8 + 22 2t +2)
Mat khac, theo bat ddng thiic AM - GM, ta c6

a4+ 2b2 >

2
[(t4 +2)+3t2} >4.(t4 +2)-3t2 =12t2(t4 + 2)

[(t4 12)+ 3t2}2 ,

= 52 >12=a“ +2b“ >12.
t“(t™ +2)

Nhan xét. Y tudng then chét trong 13i giai
trén 1& st dung bat dang thiic Bunhiacopxki
dé c6 su xudt hién cla a® + 2b%
C6 kha nhiéu ban tham gia giai bai toan nay
véi nhiéu cach khac nhau: tach hang dang
thiic, chia hai v& clia phuong trinh cho x? roi
st dung biét thirc Delta, s dung dinh ly
Bezout, ... Trong dé, 13i giai ctia ban Nguyén
Thi Quynh Chi, 9A1, THCS Yén Phong, Yén
Phong, Bac Ninh 1a ngan gon va dac sic
hon ca. Ban Chi nhan xét x=0 khoéng la
nghiém cla phuong trinh, sau dé viét lai
phuong trinh dudi dang




(x2 +%j2 + z(b_er 1]2 = (a2 + 207 _12)X2
2 2 4
va thu dudc két qua. Ngoai ban Chi, cac ban
sau cling c6 18i gidi dung: Lé Danh Vinh,
9A1, THCS Yén Phong, Yén Phong, Bac
Ninh; Cao Ky Anh, Nguyén Hoang Minh
Duc, Trinh Hoang Hai, Tran Hang Linh,
Nguyén Trudng Minh, D& Hoang Nhat Nam,
Nguyén Minh Phuong, Duong Héng Son,
Ngé Ha Trang, Nguyén Luong Uy, 8CH1,
THCS Archimedes Academy, Cau Giay; Lé
Ngoc Tung, 9A, THCS Nguyén Truc, Thanh
Oai, Ha Noi; Lé Van Quang Trung, 9B,
THCS Ly Nhat Quang, TP. Vinh, Nghé An;
Nguyén Manh Hung, Truong Birc Tai, 8A3,
THCS Gidy Phong Chéau, Phu Ninh; Pham
Minh Hai, Ta Huy Hiéu, Nguyén Céng Hung,
Ha Minh Nhéat, Bang Thai Tuédn, 9A3, THCS
LAm Thao, LAm Thao; Tran Minh Khéi, 8C,
THCS Van Lang, TP. Viét Tri, Pha Tho;
Nguyén Anh Thu, 6A3, THCS K& An, K&
Séach, Séc Trang; Nguyén Trong Tam, 9D,
THCS Nhit B4 Sy, Hoang Héa, Thanh Héa.
vO QUOC BA CAN
Bai 7(191). Giai hé phuong trinh
X+y+z=3
{x\/y+y\/2+z\/;:\/ﬁ+2.
L&i gidi. PKXD x,y,z>0.
Khéong mat tinh téng quat ta cé thé gia sl
z =min{x,y,z}.

sk Xét z<y <x=(Jy —Vz)(Jy —x)<0.
Do do6 ta cé

XY + YWz + zx —xyz
=(xJy +2y) + Wz + 2% -2y - Jxyz)

=Jy(x+2) +VZ(Jy =VZ)(y —=Vx) <y (x + 2).
Theo bat dang thtic AM-GM ta c6

X+Z X+2Z
X+2)=2y—.——
Jyx+2)=2]y r
3
y_|_X-|—Z_|_X-I—Z 3
<2 2 2 _o [ XEYEZY o
3 3

=X y+yﬁ+z\/§—\/xy232

=X y+y\/2+z«/;s«/xyz+2

DPang thiic xay ra khi

X+y+z=3
Jz(Jy —=Vz)(Jy =x) =0
X+1z
2
<:{x:y:z:1
z=0,y=1x=2

sk Xét z<x <y = (Wx —./y)(/x —+/z) <0.
Bién déi tuong tu trudng hop trén ta dudc
Xy + YNz + z3/x = xyz < Vx(y + 2) < 2.

DPéang thiic x4y ra khi

X+y+z=3

JyWx = )x -vz)=0
_X+z
2

S x=y=z=1.

Tuong tu vGi cac trudng hop y, z la s6 nho
nhat, ta c6 tdp nghiém cda hé phuong trinh
trénla S={(111),(210),(10,2),(0;2,1)}.
Nhan xét. Cac ban hoc sinh can khéo Iéo dé
chiing minh dugc vé trai cla phuong trinh
th(r hai trong hé luén nhé hon hodc bang vé
phai. Hau hét cac ban guli bai vé déu lam
duoc diéu nay, tuy nhién nhiéu ban lai quén
rang x, y, z chi c6 vai trd binh déng trong cac
hoéan vi clia chung, do d6 hé phuong trinh chi
c6 4 nghiém. Cac ban c6 I0i gii tot: Lé Ngoc
Tung, 9A, THCS Nguyén Truc, Thanh Oai;
Duong Héng Son, 8C1, THCS Archimedes
Academy, Ha N&i; Pang Thai Tuan, Pham
Minh Hai, 9A3, THCS Lam Thao, Lam Thao;
Tran Minh Khéi, 8C, THCS Van Lang,
TP. Viét Tri, Pha Tho.

BUI MANH TUNG
Bai 8(191). Cho tam giac nhon ABC (AB < AC).
Cac diém D va E th( tu thudc cac canh AB
va AC sao cho BD = CE. Chlng minh rang




trong tam G clOa tam giac ADE thuéc mot
doan thang c& dinh khi D va E di chuyén trén
AB va AC.

L&i giai. Goi M, N, P 1an luct |4 trung diém
cua DE, BC, CD.

Theo tinh chat dudng trung binh dé thay

MP_CE_BD
2 2

=PN.

B N C
Suy ra tam giac PMN can tai P. (1)
Ciling t tinh chat dudng trung binh thi
MP // CE va NP // BD, ma cac dudng thang
BD va CE ¢& dinh nén MNP khéng d8i.
K&t hop v6i (1) dan t6i PMN khong déi. (2)
Goi MN cat AC tai Q. Do MP // CE nén
NQC =PMN, géc nay khéng déi theo (2), két
hop N ¢6 dinh ta dudc dudng thdng NQ c6
dinh va Q cling co6 dinh.
Ldy R thuéc doan thdng AQ sao cho

AR :éAQ thi R c6 dinh. Goi G la trong tam

tam giac ADE thi ﬁzg— AR

AM 3 AQ
T day RG // QM noéi cach khac G nam trén
dudng thdng c6 dinh di qua R song song véi
QN.
Nhan xét. Nhiing bai chiing minh diém thudc
mot dudng ¢6 dinh thuc chat 1a phan thuan
clla mét bai toan quy tich. Bai toan nay ap
dung truc tiép mét tinh chat quen thudc cla

t&r giac cb hai canh déi bang nhau. Cac ban
sau cb 16i giai t6t: Nguyén Céng Hung, Pang
Thai Tudn, Ha Minh Nhéat, 9A3, THCS Lam
Thao; Tran Minh Khéi, 8C, THCS Van Lang,
TP. Viét Tri, Pha Tho; Lé Minh Hoang, Pinh
Mai Chi, Duong Hong Son, Nguyén Hoang
Minh Buc, Nguyén Minh Phuong, Nguyén
Luong Vy, Ngé Ha Trang, Nguyén Luong Uy,
Nguyén Quang Théi, 6 Hoang Nhat Nam,
8C1, THCS Archimedes Academy; Tran Quy
Duong, 8A, THCS Thach That, Thach That,
Ha N&i; Tran Trung Thanh, 9E, THCS Vinh
Tudng, Vinh Tudng, Vinh Phuac; Nguyén
Trong Tam, 9D, THCS Nhir Ba Sy, Hoang
Héa, Thanh Héa; Nguyén Héng Khanh Lam,
Nguyén Ngoc Phudc, 9G, THCS Dang Thai
Mai, TP. Vinh, Nghé An.

TRAN QUANG HUNG

? \ \

DUOC THUONG KI NAY
Ghi g/ww todan qua thue
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; Lé Ngoc Tung, 9A,
THCS Nguyén Truc, Thanh Oai; Duong
Héng Son, Ngé6 Ha Trang, 8C1, THCS
Archimedes Academy, Ha N&i; Tran Minh
Khéi, 8C, THCS Van Lang, TP. Viét Tri;
Nguyén Thé Ding, 7C, THCS Hung
Vuong, TX. Phu Tho, Pha Tho; Nguyén
Tuan Duong, 8A5, THCS Chu Van An,
Ngd Quyén, Hai Phong; Nguyén Trong
Tam, 9D, THCS Nhit B4 Sy, Hoang Héa,
Thanh Héa; Ta Kim Nam Tuén, 7A2,
THCS Yén Lac, Yén Lac, Vinh Phuc; Lé
Danh Vinh, 9A1, THCS Yén Phong, Yén
Phong, Bac Ninh; Nguyén Pirc Anh, 7A,
THCS Xuan Diéu, Can LOc, Ha Tinh;
Nguyén Duy Khéi Nguyén, 7G, THCS
Bang Thai Mai, TP. Vinh, Nghé An.




Khiém, Vinh Long.

Bai toan thach dau: Gidi phuong trinh 2x° + 1 :\/

TRAN DAU THU MOT TRAM SAU MUOT MOT

Ngusi thach dau: Cao Minh Quang, GV. THPT chuyén Nguyén Binh

4x* - 42x + 5
> :

1-x

Thai han: Trudc ngay 08.4.2019 theo dau buu dién.

ZCETED TRAN PAU THU MOT TRAM NAM MUOI CHIN (t772 58 191)

Pé bai. Tim cac cap s6é nguyén té (p, q) thda
man 7pg®+ p = q° + 43p° + 1.

Loi giai. Gia s p, q la cac s6 nguyén to
thda man bai toan, tic la

7p9® + p =q® + 43p° + 1.

Ta c6 nhan xét sau:

Hai s6 p, q khéng thé cung la cac s6 1& (vi
néu p, q la cac s6 Ié thi 7pg? + p la cac s6
chan va q® + 43p° + 114 s6 18).

Hai s6 p va q khéng bang nhau (vi néu p = q
tasuy ra 1 : p, mau thuan véip > 2).

Do d6 trong hai s6 nguyén t6 p, q thi c6 mét
s bang 2 va mot sé 1a [é.

Suy ra 7pqg? va q° + 43p® + 1 |a cac sé chan.
Do d6 p la sé chan, suyrap = 2.
=140*°+2=q>+344 + 1

— q%(14 —q) = 343 = 7°

Két hop véi g la sé nguyén td tasuyraq=7.
Vay c6 duy nhat moét cap cac sé nguyén to
(p, q) thda man baitoanlap=2,q=7.

Nhan xét. C6 nhiéu vé si tham gia
tran ddu tuy nhién IGi gidi chua
dudc chuan xac va chat ché. Vo si co 16i giai
chat ché, gon gang nhat (khéng can xét

truong hdp q = 2) la vo si dudc dang quang

trong tran dau nay: Ngé Thi An Binh, 7E,

THCS bang Thai Mai, TP. Vinh, Nghé An.
NGUYEN MINH BUC

LOT GIAI BE THI... (Tieb theo trang 27)

Bai 5. a) Yéu cau bai toan tuong duong vdi

i2+l2+l2+2(ab+bc+ca)
a“ b° ¢

2a2+b2+02+2(ab+bc+ca)

@iz+—2+i2+2(ab+bc+ca)29.
a“ b° c

Ap dung bat ddng thiic AM-GM vao V& trai ta

duoc i2+i2+l2+ 2(ab + bc + ca)
a“ b° c
1 1 1
>—+—+—+2(ab+bc+ca)
ab bc ca

:i+(ab+bc+ca)+(ab+bc+ca)
abc

> 3§/i(ab +bc + ca)(ab + bc + ca)
abc

233i'3ab0(a+b+c) =09,
abc

Pang thiic xay ra khi a=b=c=1.

b) R& rang sau mébi budc thuc hién tdng cac

s6 trén dudng tron tang gap doi.

Suy ra sau 100 budc, téng cla 25 s6 nhan

dugc 1 2'%°[12.1+13.(-1)]=-2"%.

Do d6 trong 25 s& nay c6é mét s6 cd gia tri
_5100

khéng vuot qua )

gvuotq o5

100

Taco <-10%® < 25,1028 < 2100

& 52.2%8.5%8 < 2100
JEN 530 < 272 PEN (55)6 < (212)6

& 5° < 21?2 & 3125 < 4096. (ludn ding)

29



|DANH CHD CAC NHA TOAN HOC NHD 3

TU: MOT SO BAI TOAN QUEN THUGC

PEN BAI TOAN THI VMO NAM 2019

NGUYEN DANG KHOA
GV. THPT chuyén Hung Vuong, Pha Tho

mén Toan danh cho hoc sinh Trung

hoc phé théng VMO (Vietham
Mathematical Olympiad) dudc t6 chirc hang
nam. Ki thi ndm nay duoc dién ra trong hai
ngay 13.01 va 14.01.2019. Trong dé thi ngay
dau tién xudt hién moét bai hinh kha tha vi,
qua bai viét nay chung t6i muén trinh bay bai
toan do bang kién thic & THCS. D& tim I0i
giai bai toan doé trudc hét ta xét cac bai toan
sau:
Bai toan 1. Cho tam giac ABC ndi tiép
dudng tron (O) co truc tdm H va trong tdm G.
Chting minh rang ba diém H, G, O thang
hang va HG = 2GO (G nam gilra O va H).
(Pudng thang Euler).
La&i giai.

N

K
Vé cac dudng cao AD va BE cla tam giac
ABC cat nhau tai H, vé dudng kinh AK cla
dudng tron (O). Goi M 14 trung diém clia BC.

K/‘ thi chon hoc sinh gidi cap Quéc gia

Ta c6 ABK = ACK =90°,

Tu d6 BE L AC, KC L AC.

Do d6é BH // KC.

Chiing minh tuong tu ta dudc CH // KB.

Suy ra t& giac BHCK la hinh binh hanh.

Do d6 M 13 trung diém ctia HK.

Tu d6 suy ra OM la dudng trung binh cda
tam giac AHK.

Do d6 OM // AH, AH = 20M.

Goi P 13 giao diém ctia OH va AM.

Theo hé qua cla dinh li Thales ta c6
£=ﬁ=2:>AP=2PM:>AP=gAM.
PM OM 3

Do d6 P trung véi G.

Vay ba diém H, G, O thang hang va HG = 2GO.
Bai toan 2. Cho tam giac ABC, dudng tron
noi tiép tam giac ti€p xuc vGi cac canh BC,
AC, AB lan luct tai D, E, F. Budng tron bang
tiép trong cac goéc A, B, C tiép xuc véi BC,
CA, AB lan luct tai M, K, P. Chng minh rang
AD, BE, CF déng quy tai G va AM, BK, CP
dong quy tai N (G goi la diém Gergone, N
goi la diém Nagel).

L3i giai.

22)



Ta dé dang chiing minh AP = BF = BD = CM,
AF =BP =AE =CK, CE=CD =BM = AK.
AF BD CE:1_ AP BM CK:1

BF CDAE 'BP CM AK
Theo dinh li Ceva thi AD, BE, CF dong quy
tai G va AM, BK, CP déng quy tai N.

Bai toan 3. Cho hinh binh hanh ABCD, trén
canh AB, BC Ian luct Idy hai diém E, F sao
cho AE = CF. Goi K la giao diém cta AF,
CE. Ching minh rang DK la tia phan giac
clia ADC.

Loi giai.

Do d6

A/:\E B

D C
Goi L |4 giao diém ctia AD va CE.
Ap dung dinh Ii Thales ta c6
LD LA LA LK
DC AE CF KC’
TU d6 suy ra DK la tia phan giac cla ADC.
Bai toan 4. Cho tam giac ABC. Goi trung
diém cla BC, AC, AB lan luct 14 A,, B,, C,.
Chiing minh rang diém Nagel cla tam giac
A,B,C, dong thai la tam dudng tron noi ti€p
tam giac ABC.
L&i giai.

B A C

Goi X, Y, Z lan luct 13 ti€p diém cla cac
dudng tron bang tiép trong cac géc A,, B;, C,

clla tam giac A;B,C, véi cac canh B,C,,
A.C,, AB,. Goi N la diém Nagel cla tam
giac A,B,C..
Ta dé dang chimg minh C,Y =B,Z.
Ap dung bai toan 3 ta c6 AN Ia tia phan giac
BAC .
Chiing minh tuong tu thi ta dugc BN la tia
phan giac ABC.
Vay N la tam dudng tron ndi tiép tam giac
ABC.
Nhan xét. Tam giac A,B,C, dudc goi la tam
giac trung binh cta tam giac ABC (tam giac
median) va ngudc lai tam giac ABC la tam
giac anti-median cla tam giac A,B,C..
Bai toan 5. Cho tam giac ABC c6 tam dudng
tron noi tiép 1a |, trong tdm G va diém Nagel
la N. Chiing minh réng ba diém I, G, N thang
hang va GN = 2GlI (G nam giira N va |).
Loi giai.

A

B’ A C
Goi tam giac A’'B’C’ la tam giac anti-median
clla tam giac ABC.

Khi d6 G, N Ian luot |1a trong tdm, tam dudng

tron ndi tiép cha tam giac A'B’'C’.

Suy ra AAGI «»» AA’GN nén ba diém I, G, N
GA’

thdng hang va GN_GA _ 2.
Gl GA

(Ki sau dang tiép)

.I\\. .'\-H
W
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LOT GIAI DA DUNG CHUA?

SAl € DAU?

PHAM VAN CHIEN
GV. THCS Xuan Phong, Xuan Truong, Nam Djnh

SUA CHO DUNG

Bai toan. Cho phuong trinh bac hai &4n x
X?+6Xx+6m-m?=0.(1)

Tim m dé phuong trinh ¢6 hai nghiém phan
biét x,, X, thda man x? — 8x4 = X.

Loi giai. Taco A'=9 —6m + m? = (m — 3)2
Phuong trinh (1) c6 hai nghiém phan biét khi
vachikhiA’>0 & m#3.

Khidox,=-3+m-3=m-6,

LEETED (771258 191)

BAN SE NOI GI?

Bai toan nay co6 hai cach giai, cach giai 1 1a
cach giai théng thudng va da chat ché, con
cach giai 2 can xét da cac trudng haop thi 16
giai sé dep va chat ché hon, d6 la can xét 3
trudng hdp sau:
# TH1. AB < AC.

A

B M\/C
K
Ké BH L AM tai H, CK L AM tai K. Ta ¢6

diém H nam giilra diém A va diém M.
Xét tam giac HBM (BHM =90°) va tam giac

X, =—3-m+3=—-m.

Thay X, = m — 6; X, = —-m vao x12 -8X4 =X
ta dugc (m — 6)2 - 8(m — 6) = —m.
&m-19m+84=0

& my=12; m,=7 (thda man m # 3).

Vay m = {7; 12} la céac gia tri can tim.

Céc ban co y kién gi vé I6i gidi trén?

R RRRIIIIaNImom
KCM (CKM =90°) c6 BM = MC (vi AM la

trung tuyén), HMB =KMC (d8i dinh).

Do d6 AHBM = AKCM (canh huyén - gbc
nhon).

Suy ra HM = KM.

Ta c6 AB > AH (vi AH L BH), AC > AK
(viAK L CK).

Do d6 AB + AC > AH + AK

=AM - HM + AM + KM = 2AM.

# TH2. AB = AC, khi d6 H va K trung M.

= TH3. AB > AC, diém M va K d&i vi tri cho
nhau, I6i giai tuong tu nhu TH1.

@i Ntlén xét. Mot s6 hoc sinh khong
s € 'y 2 truong hop con lai, mot vai
ban khac cho rang cach 2 sai & chd “trudng
hop bang nhau cla hai tam giac vuéng la
canh huyén - goc nhon khong dudc ghi la
G.C.G", thuc ra ban chat la mét, do trong
tam giac vudng, hai géc nhon phu nhau.

Ban c6 10i giai t6t dudc thudng ki nay la
Nguyén Ngéan Giang, 9A, THCS Son Thinh,
Gia Binh, Bac Ninh.

VI MANH TUONG
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PE THI CHON HOC SINH GIOI MON TOAN LOP 9

THANH PHO HA NOI
N3m hoc 2018 - 2019
Thdai gian lam bai: 150 phut
Bai 1. (5,0 diém)
1. Gidi phuong trinh ¥2-x =1-+/x - 1.
2

2. Cho S=|1-— 'I—i 1—; la mot tich cla 2019 thira s6. Tinh S (két
2.3 3.4 2020.2021

qua dé dusi dang phan sé t6i gian).

Bai 2. (5,0 diém)

1. Biét a, b 1a cac s nguyén duong thda man a? — ab + b? chia hét cho 9. Chiing minh rang
cé a va b déu chia hét cho 3.

2. Tim cac s6 nguyén n sao cho 9"+ 11 la tich cla k (k € N, k > 2) s6 tu nhién lién ti€p.

Bai 3. (3,0 diém)

1. Cho x, y, z la cac s6 thuc duong nhd hon 4. Chiing minh rang trong cac sé
1 1 1 1 1

—_t =+ ,—+ L ludn tén tai it nhat mét s6 16n hon hoac bang 1.
X 4-y y 4-z z 4-x

2. Véi cac s6 thuc duong a, b, ¢ thda man a? + b? + ¢ + 2abc = 1. Tim gia tri I6n nhét cla
biéu thic P = ab + bc + ca — abc.

Bai 4. (6,0 diém)

Cho tam giac ABC vuéng tai A (AB < AC). Budng tron (1) noi ti€p tam giac ABC, ti€p xuc véi
cac canh BC, CA, AB lan ludt tai D, E, F. Goi S |4 giao diém ctia Al va DE.

1. Ching minh tam giac IAB dong dang vGi tam giac EAS.

2. Goi K Ia trung diém clia AB, O la trung diém ctia BC. Chiing minh ba diém K, O, S thang
hang.

3. Goi M |a giao diém clia Kl va AC. Pudng thang chita dudng cao AH clia tam giac ABC cat
dudng thang DE tai N. Ching minh AM = AN.
Bai 5. (1,0 diém)

Xét bang 6 vudng ¢ 10 x 10 gébm 100 hinh
vuéng c6 canh 1 don vi. Ngudi ta dién vao méi
6 vudng cla bang mot s6 nguyén tly y sao
cho hiéu hai s6 dudc dién & hai 6 chung canh
bat ki déu cb6 gia tri tuyét déi khéng vuat qua 1.
Ching minh rang tén tai mét s6 nguyén xuét
hién trong bang it nhat 6 1an.




HUGNG DAN GIAI DE THI THU SUC TRUOG Ki THI THPT CHUYEN

Nam hoc 2019 - 2020
Mon thi: Toan
(Pé dang trén TTT2 s6 192 +193)

Bai1.a) a+b+c++abc =4
< 4a+4b+4c+4+abc =16
= \/a(4 —b)(4 —c) = \/a(16 — 4b - 4c + bc)

= Ja(4a + 4b + 4c + 4/abc — 4b — 4c + bc)

= \/a(4a + 4+/abc + bc)

= ya(2va +vbc)? =+/a(2va +be)
= 2a++/abc.

Tuong tu

\Jb(4—c)(4-a) =2b ++/abc,
Jc(4—a)(4 -b) =2c ++/abc
= A=2(a+b+c++abc)++abc =8++/abc.

b) Ta cb

A
Jx Wy 1214 1ax 14y 168
et 1 2 1

1ax 14y 168JW+ 1682

Vivay 14y la s6 hitu fi, 1ap luan tuong tu ta dugc
J14x 1a s6 hitu ti.

Pat x =14a’,y =14b° (a,be N') thay vao (1) ta

1T 1 1 12b 144
dugc ———=— o a-= =12- .
" a b 12 b+12 b+12

Do doé
b+12|144 = be {4,6,12,24,36,60,132}

= ac{3,4,6,8,9,10,11}.

Vay ¢b tat cd 7 cap (x; y) thda man dé bai.

Bai 2. a) Ta xét tich cila nam s6 da cho

T =n(n? +10)(n? - 2)(n® + 6)(n° + 36)

=n(n® -4 +14)(n?> -9+ 7)(n® =1+ 7)(n° + 1+ 35)
=n(n? - 4)(n? = 9)(n® = N(n® + 1)+ 7M, (Me Z).
=(n-=-3)(n-=2)(n=Nn(n+ N(n+ 2)(n+ 3)N+ 7M,
(N,Me Z).

Ti day ta thay T chia hét cho 7 suy ra mét trong
nam s6 da cho phai bang 7. Do n®> + 10 > 7,
n®+36>7.

# TH1. n =7 (thda man).

# TH2. n® +6 =7 = n =1 (khong thda man).

# TH3.n?-2 =7 = n =3 khidé n® + 6 = 33 khong
la s& nguyén té (loai).

Vay n=7.

b) (m—1)x+y=2@ y=2-(m-1)x
mx+y=m+1 mx+2-(m-Hx=m+1
y=2-m-0x _[y=-m?+2m+1

(=4 (=4
X=m-1 Xx=m-1.

Vay v6i moi m, hé phuong trinh luén c6 nghiém

o Ix=m-1

duy nhat 5

y=-m-+2m+1.

Tacbd 2x+y—3:2(m—1)—m2 +2m+1-3
=-m? +4m-4 = —-(m-2)? <0.

Bai 3. a) Diéu kién x > 2.

Phuong trinh da cho tuong ducng véi

(WX +6 —x—2)(1+ VX2 + 4x —12)
=(WXx+6+Vx-2)(/x+6 -x-2)

S 1+ VX% +4x =12 =/x +6 +/x - 2.(1)
(do /x+6 —x~-2>0).
Pat x+6 =a/x—2 =b, (a>2v2;b>0).
Phuong trinh (1) tuong duong véi
1+ab=a+bs (@-1)b-1)=0
=b-1=0(do a-1>0).
eb=1.Dodb Vx-2=1x=3.
Vay phuong trinh c6 mét nghiém la x = 3.
b) Khéng gidm téng quat gid st MA =+/3,
MB =+/2 va MC =22,

B




Dung tam giac vuéng can AMN sao cho M, N
nam vé khac phia d6i véi AB.
Ta c6 AABN = AACM (c.g.c).

Suy ra BN = CM = 24/2, CMA = ANB.

Do AM = AN =+/3 = MN = AM\2 = /6.
Xét tam giac BMN c6
MB? + MN? = 8 =BN? = ABMN vuéng tai M

— AMB = AMN + NBM = 135°

Trong tam giac BMN c6 BN = 2BM = MNB = 30°
— CMA =BNA =BNM + MNA = 75°.

— BMC = 360° — AMB — CMA = 150°.

Bai 4. a) T gia thist

AM_AN

AAMN o AABC = —— ()
AB

MAN = BAC = BAM = CAN. (2)

Tu (1) va (2) suy ra

AM_AB_BM .
‘AN AC CN

ABAM «» ACAN =

Vi ABM = ACN nén AOAB can tai O
— OA = OB = AC = BD = ABCD Ia hinh chit
nhat.

Theo gia thiét BM = %BD = %AC va CN= %AB.

Thay vao (3) ta dudc

AB_BM _ AB_ AC

AC CN AC 2AB

& 2AB? = AC? = AB? +BC?.

Tu dé AB = BC nén ABCD la hinh vuéng.

b) Ta c6 bé dé sau: Cho AABC c6 BC =a, CA=b,
AB = ¢; BAC < 90°.

Khi d6 a2 = b? + ¢? - 2bc.cosBAC.

B a C
That vay, ké BH L AC ta cb
BC? =BH? + CH? =BH? + (AC — AH)?
& BC? =BH? + AH? + AC? - 2AC.AH
= AC? + AB? - 2AC.AB.cosBAC
& a2 =b? +c? - 2bc.cosBAC.
A

M
B

Ap dung bd dé trén ta coé

MN2 = AM? + AN? — 2AM.AN.cos MAN. (1)
Mzt khac

AM? =BM? + AB? — 2. BM.AB.cos 45°
=BM? + AB? - 2BM.AB

AN? = CN? + AC2 - 2.CN.AC.cos 45°

- CN? + AC? - J2.CN.AC.
Thay vao (1) ta co6
_—_ 2AB2 -\2.ABBM-+2.ACCN

cosMAN = .(2)
2.AM.AN

SAAMN = SaaBc —SaaBM ~ SaacN
_ 2AB? —~ ABMB~/2 - ACCNA/2
. .

AM.AN.sinMAN

SAAMN = > -(4)

Tu (3) va (4) suy ra

2
ciniAN = 2AB ~J2.ABBM-+/2.ACCN ©)

2.AMAN
TU (2) va (5) = tanMAN =1 = MAN = 45°.

©)

(Xem tiép trang 21)
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0 chit PHUONG TIEN GIAQ THONG

HO THI THU HUONG
GV. TH Ngé Burc K&, Can Léc, Ha Tinh

sau nhé!

Chung ta cuing tim hiéu céac loai phuong tién giao théng qua cac 6 chit

VAD THAM VUGN ANE

- Két qud 0 chir NAM MOT (12 55 191)

: Cac danh tir vé chd dé ngay Tét dugc dién
- trong 6 chit la
: %k LUCKY MONEY

s kK
P o

Tién li xi
: s FIREWORK Phao hoa
t 3 WORSHIP Phong tuc thé clng
: 3 STICKY RICE Gao nép
: %k CHUNG CAKE Banh chung
: *k MARIGOLD Cuc van tho
FRUIT Trai cay

siciv Nhan xét. Cac ban sau c6 dap
: —= an dung va trinh bay dep dudc
- thudng ki nay: An Ha Hung, 6A1, THCS
: Méc Ly, Mdc Chau, Son La: Kiéu Héng
Phong, 9A, THCS Hoa Tién, Yén Phong,

£
i

thina- i

Bic Ninh; Nguyén Mai Chi, 7C, THCS :
Hoang Xuan Han, Blc Tho, Ha Tinh;
Nguyén Céng An, 7C, THCS Ly Nhat :
Quang, D6 Luong, Nghé An; Doan Khanh
Linh, 7D, THCS Nguyén Hién, Nam Truc,
Nam Dinh. :
Cac ban sau dudc khen: Ngé Ha Trang,
8C1, THCS Archimedes, Academy, Ha
Noi; Nguyén Birc Anh, 6C, THCS Nguyén :
Cao, Qué Vb8, Bac Ninh; Nguyén Khéanh :
Ngoc, 6A1, THCS Mbc Ly, M6¢c Chau, Son
La; Luong Khanh Toan, 9A4, THCS Giay :
Phong Chau, Phu Ninh, Pha Tho. :

HOAI LA




PE THI
CAU LAC BO TTT

NGUYEN DUC TAN

Ki 24

CLB1. Given three numbers a, b, ¢ satisfying
a-b b-c c-a

+ +
a+b b+c c+a
Find the value of the following expression:

B a? —b? N b? —c? N c? - a2

- (a+c)(b+c) (b+a)c+a) (c+b)a+rb)
CLB2. The difference between the areas of
two squares whose side lengths are
positive integers (in cm) is 101 cm?. Find
the perimeter of each square.
CLB3. Given that x, y are rational numbers
satisfying:
(X2 + 9y? — 2)(x + 3y)? + (3xy — 1)® = —12xy.
Show that 3xy + 1 is the square of a rational
number.
CLB4. Given 3 real numbers a, b, ¢ satisfying
la+b+c<1,]a-b-c <1, |c <1. Find the
maximum value of the expression:

M=a2 + 122,
5

CAU LAC BO
TOAN TUGI THO

=2019.

CLB5. Given quadrilateral ABCD with AC
perpendicular to BD. E and H are the midpoints
of AB and DA respectively. Draw EG
perpendicular to CD with G being the point of
intersection and HF perpendicular to BC with F
being the point of intersection. Prove that line
segments EG, HF and AC are concurrent.

DO PUC THANH (dich)

TEETED Ki 22 (TTT2 s6 191)

CLE1. Tit a+b+c=—— = abc(@+b +c) = 1.
abc

Do d6 1+a%b? = abc(a +b + ¢) + a’b?
=ab[c(a+b+c)+ab]=ab(a+c)b+c).

Tuong tuta cé 1+ b%c? = bc(b +a)(c + a);

1+ c?a® = ca(c + b)(a + b).
Do 46 M- 2b@+ )b+ cpeb+a)c+a) _,
b?(c +a)?ca(c +b)(a +b) '

CLB2.Vé6ia,b>0,a<b,a,be N* taco

1 1 171 1
—_— << | =
a2+p2 2ab 2la b

.1 01 1 1
Dod6 —+—+—+ 5 5
5 13 25 2018 + 2019
1 1 1 1
=—+ > > > 2+... > >
S 244+3% 3%+4 2018“ + 2019
1 11_1+1_1+ 11 9
5 202 3 3 4 7 2018 2019) 20

CLB3.DKXD: x# -5 x#—-4,x# -3, X # —%.

1 1 1 1
+ + +
X+5  (x+4)(x+5) (x+3)(x+4) (x+3)3x+8)
1 1 1 3
& + + ==
x+4 (x+3)(x+4) (x+3)(3x+8) 2
(x+3)(3x+8) 2
Vay x = -2.
CLB4. Goi 4 s6 can tim 1a a, b, ¢, d trong d6
a<b<c<d
Pat S=a+b+c+d. Theo dau baita cb
a=(b+c+d)’?>0=>a>0=0<a<b<c<d
Suyra (b+c+dy <(c+d+a)’ <(d+a+b)?

<(@+b+c)’ <(b+c+d’ >a=b=c=d.

3
2

Khidé a=(a+a+a)’ < 9a’-a=0

a=0

< a@a-7)=0¢< 1
a=—.

9

Vdy a=b=c=d=0 hoéca=b=c=d=%.

CLBS.
B

D E C
Goi E 13 giao diém clia tia phan giac géc A va tia
phan giac géc B.

=50°.

N |

Taco B/A\E=%=70° va ABE =

Ma BAE + ABE + AEB = 180° = AEB = 60°.
(Xem tiép trang 6)



Thi thim. .. TH Thim 1AL, . .
Tudi hang... xin cif tudi hong
Chuyén gi qud sdm... xin khdng trd 1o

Hoi: Em rat muén tré thanh nhac si nhung
néu thé thi phai sang tac dudc bai hat. Theo
anh phai hoc nhac dén trinh d6 nao thi mdi
sang tac dugc bai hat?
NGUYEN VAN A
(THCS Nghfa Tan, Ha Noi)
Pap:
Nghi mét giai diéu hat Ién
Ma thdy cac ban & bén khéng cudi
Du chua hoc nhac trén doi
Van ra bai hat d€ ngudi hat theo.

Hoi: Lép em rat nhiéu ban phat am “chéng
cheéo” va “tréng chéo” nhu nhau. Nhu vay co
dudc khong a?
THAI HUY V
(THCS Chu Van An, Thai Nguyén)
Dap:
Trong Toan chia mét dé thay
S6 nao chia mét bang ngay chinh minh
Trong tho “chia mét” tai tinh
Chia xong ngudi khac, sach tinh chdng con.
Ho6i: Bai toan chiing minh bat ddng thiic co6
dau < hoac > thi sau khi chirmg minh c6 can
chi ra dang th(c xay ra khi nao khoéng?
Khong lam thi c6 bi trr diém khong anh?
LEVIETT
(THCS Lé Hong Phong, Hué)
Dap:
Chimg minh xong sé thé phao
Lam thém: Dang thirc khi nao x3y ra

Goi thém vi chang bat ma
Thay dung trir diém, oan gia hoc tro.

Hoi: Em vé qué dudc 6ng dua ra dinh chai,
ong béao trong dinh cé ban thd Thanh hoang
clia lang. Em khéng dam hédi 6ng vi Thanh
hoang la ai. Anh c6 biét khéng?
NGO KIEU T
(THCS Tran Mai Ninh, Thanh Ho4)
bap:
Thanh hoang Vua s&c phong cho
Ngudi Iap lang, dp cong to mét thoi;
Ong t6 nghé méi ra doi
Dadi sau tho cung on ngudi cé céng.

Hoi: Trong cau ca dao:
That vang chang phai thau déu
Xin dimng thir Iita thém dau long nguoi.
R6i doi khi ta thudng néi “Vang thau 1an 16n”.
Vay “thau” 1a gi anh nhi?
HOANG THI L
(THCS Hai Ninh, Tinh Gia, Thanh Hoéa)
Dap:
Thau - hap kim ctia kém, déng
Tuy theo ' 1é sé tréng giéng vang
Cho vao lira thdy ré rang
Vang thi khéng chay, thau tan thanh dong.
ANH PHO GG XUA




'I'-H'lll-il'l'l;l
QUA THU

CACLOP6 &7

Bai 1(194). C6 hai loai xe trong tai 4 tan va

11 t&n. N&u mbi xe chd dung trong tai thi can
mbi loai may xe dé chd hét 58 tan hang?

TA THAP

(TP. H6 Chi Minh)

3 3 3 3 3
Bai 2(194). Cho A=> >, 9 1

1 3 6 10 15
133 15% 173 1993
- + - +...+ :
21 28 36 4950

So sanh A véi 814.
NGUYEN NGOC HUNG

(GV. THCS Hoang Xuan Han, Durc Tho,
Ha Tinh)

Bai 3(194). Nam s6 1, 2, 3, 4, 5 dudc chia

thanh hai nhém bat ki. Chiing minh rang moét

trong hai nhom luén c6 hai s6 ma hiéu cla
chiing bang mét sé trong nhém dé.

THAI NHAT PHUONG

(GV. THCS Nguyén Van Tréi, Cam Nghia,

Cam Ranh, Khanh Hoa)

Bai 4(194). Cho hai tam giac ABC va BCD

c6 canh BC chung, A va D thubc hai nlra mat

phang d6i nhau c6 bd chra BC, biét rang

ABC = 36°, CBD =30°, BAD = 81°, CAD = 27°.
Tinh s6 do cac gbc clia tam giac ACD.

NGUYEN BA DANG

(Ha Néi)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(194). There are two types of trucks: 4-
tonne trucks and 11-tonne trucks. How many
of each types of trucks would be needed to
transport 58 tonnes of goods if they are all
fully loaded?

2(194). Given that

N DA R O
1 3 6 10 15 21 28 36
1993

+—.
4950

Compare A with 814.

3(194). Five numbers 1, 2, 3, 4, 5 are
arbitrarily grouped into 2 smaller groups.
Prove that there always exists one group in
which the difference between two members
of the group is equal to another number in
that group.

4(194). Given triangles ABC and BCD with
common side BC. A and D are on different
sides of BC and it is known that:

/ABC=36°, ~«CBD=30°, «BAD=81°,

ZCAD = 27°. Find the measure of angles in
triangle ACD.




CAC LOP THCS

Bai 5(194). S6 nguyén duong n dudc goi la
s6 thu vi néu ton tai cac s6 nguyén duong X,
x2 +y?

22 +t2

a) Chitng minh rang cé vé han sé thu vi.

b) HAi s6 2019 c6 phai 1a s6 thu vi khéng?
Tai sao?

y, z, tthéa man n=

NGUYEN TIEN LAM
(GV. THPT chuyén KHTN Ha N&i)

Bai 6(194). Giai phuong trinh

(x+ 3)V-x2 — x + 48 = x — 24,

LUU LY TUGNG
(GV. THCS Van Lang, TP. Viét Tri, Phu Tho)
Bai 7(194). Cho n la sé nguyén duong 16n
hon hoac bang 3.
a) Tim s& nguyén duong 16n nhat k(n) dé
trong n s6 nguyén duong phan biét bat ki
khong vuct qua k(n) luén toén tai 3 sé (khéng
nhat thiét phan biét) ma mét s& bang téng
cla hai s6 con lai.
b) Tim s6 nguyén duong 16n nhat h(n) dé
trong n s6 nguyén duong phan biét bat ki
khong vuot qua h(n) ludn ton tai ba sé phan
biét ma mot s& béng téng hai s& con lai.
HOANG NGOC MINH
(GV. THPT chuyén KHTN Ha N6i)
Bai 8(194). Cho hai dudng tron (O) va (O))
khéng bang nhau va cat nhau tai A va B. Ké
ti€p tuyén chung ngoai 1an luct tiép xuc véi
duong tron (O) va (O’) tai C va D sao cho B
nam bén trong tam gidc ACD. K& AM vuéng
géc v6i CD tai M. Qua B ké dudng théng
vuodng géc véi AB, dudng thang nay cit doan
thdng AM tai H. Ching minh rang H la truc
tam cla tam giac ACD.
HUYNH THANH TAM
(Buu dién Thi x& An Nhon, Binh Dinh)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(194). A positive integer n is named
interesting number if there exists other
positive integers x, vy, z, t satisfying:
3 x2 + y2
72+t
a) Prove that there are an infinite number of
interesting humbers.
b) Is 2019 an interesting humber? Give an

explanation.

6(194). Solve the equation
(x+ 3)V-x2 —x + 48 = x — 24.

7(194). nis a positive integer (n>3).

a) Find the greatest positive integer k(n) so
that among n arbitrary distinct positive
integers not exceeding k(n), there always
exists 3 numbers (not necessarily distinct) in
which the sum of two of them is equal to the
other one.

b) Find the greatest positive integer h(n) so
that among n arbitrary distinct positive
integers not exceeding h(n), there always
exists 3 distinct numbers in which the sum of
two of them is equal to the other one.

8(194). Two circles of different sizes with
centers O and O’ intersect at points A and B.
We construct a common external tangent
passing the two circles at C and D
respectively so that B is inside triangle ACD,
then, draw AM perpendicular to CD (where M
is the point of intersection). From B, we
construct a line perpendicular to AB meeting
AM at H. Prove that H is the orthocenter of
triangle ACD.

(32)
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Trong nhiing nam qua, cac thé hé hoc sinh da rat quen thuéc = = S

vGi nhitng bai hat cla nhac s Vi Trong Tudng nhu: Hat ndng san
truéng, Cay bang mua ha, Thi hat cang chim, Mua he - Mua thi, Loi
ru cia me, Tiéng tréng mua thu... dac biét la Mua thu ngay khai
truong - mot bai hat khong thé thi€u vang va ludn dugdc vang 1én &
khdp cac ngdi trudng trong nhiing ngay khai giang nam hoc méi.
La moét nhac si cling cé6 mot sé nam cong tac trong nganh gido
\ . duc, nhac si Vi Trong Tudng da danh nhiéu tam huyét viét cho
% | tuBitho, vé thay co va mai trudng. Nhiing bailhat thi€u mhi do éng

::-.ﬁg- _,_g'téc v3i ca tU va giai diéu gian di, trong tréo, dé thtiong, luén
B Ui, gén bé vdi thi€u nhi ca nudc va duge cae em yéu thich.

i_‘f"'Xm giGi thiéu véi cac em bai hat Léi ru cia me c nhgac si Vi frong ong - mot ca’
“khuc sau I&ng thé hién nhiing tinh cdm yéu thudng CUa udi tha tang me %1 tFong " -
A

nhiing ngay thang 3 day y nghia nay. -~ \‘ } 4 - 2

| Danh cho gido vién, phu huynh va tré em ti 12 tudi dén dudi 16 tudi.
Giay phép xuat ban: s6 31/GP-BVHTT, cép ngay 23/1/2003 clia Bé Van héa va Thong tin.

Ma sé: 8BTT194M18. In tai: Cong ty c6 phan in Cong Poan Viét Nam, 167 Tay Son, Péng Da,
| Ha Néi. In xong va nép luu chiéu thang 03 nam 2019.




