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“TRUUNGIBANGE THARKIPHOLINKTRANYOMUE

Nam hoc 1978-1979, dé thyc hién tét viéc
boi dudng cho cac hoc sinh cé6 nang khiéu
Van, Toan tham gia cdc ki thi hoc sinh gidi
va bdo ddm quyén Igi hoc tap toan dién cho
hoc sinh tham gia d¢i tuyén, UBND TP. Vinh
ra Quyét dinh thanh lap truéng Boi dudng
nang khi€u Van Toan TP. Vinh v6i 4 16p 4VT,
5VT, 6VT, 7VT.

Td nam hoc 1979-1980 dén nam hoc
1981-1982, do nhiéu diéu kién khach quan
nén truong khong ton tai nita ma chi té chic
thanh cac 16p nang khi€u Van va Toan gui
vao cac truong cap 1, 2 Hung Dung, Hung
Binh, Khu pho 4 (Lé Mao ngay nay)...

Nam hoc 1982-1983, UBND TP. Vinh da ra
Quyét dinh thanh lap Trudng Nang khiéu
Vinh, ban dau chi c6 8 16p.

Nam hoc 1997-1998, thuc hién Nghi quyét
TW 2 khoa VIII v6i nhitng yéu cau déi mdi
cua nganh Giao duc,
Trudng Nang khiéu
Vinh dudc déi tén
thanh Truong THCS
bang Thai Mai, so
hoc sinh ctia nha
truong lén dén 24 16p
véi hon 1126 hoc
sinh.

Nam 2003, dé dap
ung yéu cau nhiém vu
cia mot ngoi trudng
chat lugng cao trén
dia ban thanh pho,
dé an phat trién nha truosng da dugc UBND
tinh phé duyét va truong dugc doi tén la
Trudng ban cong chat lugng cao bang Thai
Mai.

Cu6i nam 2007, thyc hién cht truong cia
B0 Gidao duc va Dao tao xéa bd truéng ban
cong, truéng tré lai v6i tén ci, Truong THCS
Dang Thai Mai.

Nam hoc 2018-2019 trudng c6 29 16p, 61
can bo, giao vién va 1137 hoc sinh.

budgc uom mam ti mai truéng nay cho
truong THPT chuyén Phan Bo¢i Chau, sau nay
c6 nhiéu em doat hoc sinh giéi quoc t€ mang
vinh quang vé cho gia dinh, nha trudng, qué
huong, T6 quéc nhu cac em Nguyén Huy

Ban Gidm hiéu nha truéng nhan Co Pan vi xuat sdc
trong phong trao thi dua ndm hoc 2016 - 2017 cta Chinh phi  UBND tinh tang C& thi

Hoang, bao Anh btc, Van Sy Chi, Tran Hdu
Binh Minh doat hoc sinh giéi Quoc té mén
Vat li; Phan Nhat Duat, Hoang Nghia Tuyén,
bao Thanh Hai, Pham Thai Khanh Hiép doat
hoc sinh giéi Quoc té€ moén Hoéa hoc; Truong
Ba Tua, Nguyén Cédnh Hao doat hoc sinh gidi
Quoc t€ mon Toan. Gan day nhat, trong nam
hoc 2016-2017 em Nguyén Canh Hoang dua
Huy chuong Vang moén Toan Qudc té vé cho
T6 quéc. Didc biét ndm hoc 2017-2018, lan
dau tién tinh Nghé An c6 hoc sinh véi sdn
pham sang tao Khoa hoc ki thuat doat gidi
quoc gia, dugc tham gia dy thi Quéc té€ tai
Hoa Ky cing déu la hoc sinh tif trudng Bang,
do la em Phung Van Long va Mai Nhat Anh.
Cac em da mang lai niém ty hao cho ngudi
dan xi Nghé va ghi ddu an vé tudi tré Viét
Nam trén san choi sang tao Khoa hoc ki
thuat tré thé gidi.

Trong qua trinh xay
dung, truéng thanh,
Truéng THCS Dang
Thai Mai da dat dudgc
nhitng thanh tich ndi
bat that dang tu hao:
Nam 2009 truong dat
chuan Quéc gia va ti€p
tuc dugc cong nhan lai
vao nam 2017. Nam
2010, nha truong dat
don vi van hoa. Nam
hoc 2011-2012 dugc

dua hoan thanh xuat sic, toan dién nhiém vu
cong tac, dan dau phong trao thi dua yéu
nudc. Nam hoc 2013-2014, trudng dudc tang
Bang khen ctia Thu tuéng chinh pht; Bang
khen ctia Téng Lién doan Lao dong Viét Nam;
Béng khen ctia Bo Gido duc va Pao tao. Nam
hoc 2016-2017, nha trudng dugc Chinh phu
tang C8 Don vi xudt sic trong phong trao thi
dua; Lién tuc nhiéu nam lién, nha trudng
dugc UBND tinh cong nhan Tap thé lao dong
xudt sic.

Xin chiic miing sy phat trién cta “Trudng
bang” trén chang duong 40 nam qua! Xin
chuc trusng dat duge nhiéu két qua xudt sic
trong su nghiép trong ngudgi!
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Giaitoanthénao? Tr3
Ching minh mét tam giac la tam giac vudéng
Thai Nhat Phugng

SU dung kién thiic vé déng du dé chiing minh
chia hét Tr5
Truong Quang An

Nhin rathé gidi Tr9

Loi gidi Dé thi Toan qudc té Bulgaria (BIMC)
2018

Phung Kim Dung, D6 Thi Thay Ngoc

Toan quanhta Tr13
Toan hoc va béng da - mot s6 diéu co thé ban
chua biét

Nguyén Puc Tén

Hocrasao? Tr15
Ung dung ctia mét hang dang thirc

Trén Van Hung

Toan hoc va déi sdng Tr19
Bai toan dong chat1dng trong doi s6ng

Nguyén Ha Ha Uyén

Do trithong minh Tr24
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Ta Thap

Thach dau Tr29
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Trinh Phong Quang

Két qua Thi giai toan qua thu Tr32
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Sai 6 dau? Stira cho diing Tr39
L&i giai da hoan hao chua?

Cao Ngoc Toéan




Pha an cung tham tir Sé Léc Céc  Tr 40
Vu an chiéc déng hé qua lac
Dinh Huy Hoang

Giai toan hoc Anh Tr42
Problem 2(188+189)

Db Burc Thanh

Vao tham Vuon Anh

O chii bia diém tham quan
H6 Thi Thu Hudng
Compa vui tinh

Da giac 2017 canh

Ta Thap

Chit va chir sé

Ki 36

Dong Ba

Tr 43

Tr 44

Tr45

Danh cho cac nha toan hoc nho

Ching minh dinh li Pythagoras bang nhiéu
cach Tr 46
Ha Van Nhéan

Moét s6 bai toan gidi phuong trinh nghiém
nguyén chla sé nguyén t6 Tr 50
Pham Hai Bang

Vuot vi mon
M6t sé dang toan vé sé v ti
Lé Van Quynh
Mét dang toan st dung diéu kién c6 nghiém

Tr 52

clia phuong trinh bac hai Tr 54
Lé Théng Nhé&t, Nguyén Duc Tén
Lich str Toan hoc Tr 56

Lugc s bai toan “Vira ga - Vira chd”

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

Dé thi cac nudc Tr 58
Australian Mathematics Competition AMC
2018 - Upper Primary Division

Db Trung Kién

Pé tu luyén Cau lac bdé Toan Tudi tho

toan quéc Tr 61
V6 Xuén Minh

Thi tham... Thi tham thoi... Tr 62
Anh Pho6 G& xua

Thi giai toan qua thu Tr 63
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CHUNG MINH MOT TAM GIAC
LA TAM GIAC VUONG

GIAI TOAN THE NA0?

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

rong qua trinh gidi toan, dé chung

T minh mdt tam giac la tam giac vudéng,
ta thuong dung cac cach sau:

e Cach 1. Chung minh tam giac dé c6 moét

goc vuobng.

e Céach 2. Chig minh hai dudng thang chita

hai canh cla tam giac dé6 vuéng goéc véi

nhau.

e Cach 3. Chung minh tam giac da cho cé

binh phuong mot canh bang téng binh

phuong cla hai canh con lai. (Binh i

Pythagoras d3o)

e Cach 4. Chung minh tam giac da cho coé

duong trung tuyén tmg vG8i mot canh bang

nifa canh do.

Sau day la mot s6 bai tap van dung:

Bai toan 1. Cho AABC c6

Trén tia d6i cla tia AC 1y diém D sao cho

AD = AC. Lay diém E thudc canh CD sao

cho Chiing minh rdng AAEB I3
tam giac vubéng.
L&i giai.

D

B C
Tacé ABC = ACB = 30° va AD = AC nén

AB=AC=AD=%.

Suy ra ACBD vuéng tai B
— CBE = CBD - DBE = 90° - 30° = 60°

— BEC =180° ~-CBE-C
=180° - 60° —30° = 90°.
Vay AAEB vudng tai E.

Bai toan 2. Cho AABC, H Ia hinh chiéu vuong
géc cla A trén BC, M Ia trung diém cla BC.
Biét rang Ching minh
rang AABC vudng tai A.
L&i gii.

B

A K C
Ta thdy ABAM c6 A;=A, va AH LBM nén

ABAM cén tai A va HB =HM =% =%.
K& MK L AC. (K e AC)
Ta c6 AMKA = AMHA (canh huyén - géc nhon)

suy ra MK=MH = MTC

Do d6 tam giac vuong MKC c6 mét canh géc
vuéng bang nilra canh huyén nén AMKC la nlra
tam giac déu.

Suy raC = 30° = HAC = 90° - 30° = 60°

= Az = A, = A, =30° = BAC = 90°.

Vay AABC vuéng tai A.

Bai toan 3. Cho AABC vubng tai A, BD la dudng
phan giac trong cla (D thubéc AC).
Trén canh BC |4y diém E sao cho BE = BA.

a) Ching minh rang ADEC la tam giac vuéng.

(3)



b) Goi | la giao diém clia AE va BD. Chiing
minh rang AAIB la tam giac vuong.

L&i giai.
B
N2
E
|
A D C
a) Xét ABED va ABAD ¢6

BE = BA, BD la canh chung, By =B,.
Suy ra ABED = ABAD (c.g.c). (1)
Do d6 BED = BAD =90° = DEC = 90°.
Vay ADEC vudng tai E.
b) T (1) suy ra ED = AD, két hop véi BE =
BA suy ra BD la dudng trung truc clia AE.
Do d6 BI L Al hay AAIB vuéng tai I.
Bai toan 4. Cho AABC vuéng tai A, H Ia hinh
chiéu vudng gbc cla A trén BC. L&y diém D
nam gitta A va H. Trén tia déi cla tia HA 13y
diém E sao cho HE = AD. Lay diém F thudc
canh AC sao cho DF // BC. Chiing minh rang
ABEF vuéng tai E.
L&i giai.

B

A F C
Theo dé bai ta c6 DF // BC va AH L BC nén
AD 1 DF.

Ta lai c6 HE = AD = AH = DE.

Ap dung dinh li Pythagoras ta duoc
EB? + EF? = HB? + HE? + DF? + DE?
= AB? — AH? + AD? + AF? — AD? + AH?
= AB? + AF? = BF2

Theo dinh i Pythagoras dao thi ABEF vudng
tai E.

Bai toan 5. Cho AABC can tai A, BD la dudng
phan giac trong clia Trén tia BA |8y
diém E sao cho BE = 2CD. Chiing minh rang
ABDE la tam giac vuéng.

Li giai.
A
B C
Goi F 1a trung diém ctia BE, ta c6
BF = ﬁ =CD.
2

Talai c6 AB = AC nén AF = AD.
Do d6 AAFD can tai A.

180° — A

Suy ra AFD = = ABC = DF // BC

—D;=B;=B, = ABFD cantai F
= FB = FD.

) BE
Trong ABDE c6 FB=FD =FE = -

Do d6 ABDE vubng tai D.

Bai tap van dung

Bai 1. Cho AABC vuéng tai A, H la hinh chiéu
vudng goc cla A trén BC. Goi M, N lan luot |a
trung diém ctia AB va AC.

a) Ching minh rang AMHN la tam giac
vudng.

b) Goi | la giao diém clia AH va MN. Chiing
minh rang AAIN la tam giac vuéng.

Bai 2. Cho AABC, B <90°, H Ia hinh chiéu
vudng goéc cla A trén BC. Biét AB = 30 cm,
AC = 40 cm, BH = 18 cm. Chiing minh rang
AABC la tam giac vuong.

()



SU DUNG KIEN THUC VE DONG DU

TRUONG QUANG AN
(GV. THCS Nghia Thang, Tu Nghia, Quang Ngéi)

rong céac bai toan chiing minh chia hét,
néu biét sr dung mot cach khéo léo
cac kién thure vé déng du thi chung ta
sé dé dang tim dudc 10i gidi cac bai toan do.
Mot sé kién thirc vé déng du:
Pinh nghia. Cho a, b € Z, m € N*, a dudc

goi la déng du véi b theo modunlo m néu a
va b ¢6 clng s6 du khi chia cho m. Ki hiéu la
a=b (mod m).

Tinh chat. Choa,b,c,d,ee Z, m,ne N*

vaa=b (mod m), c=d (mod m) thi
*a+c=b+d(modm).
*a-c=b-d(modm).
*a+e=b+e(modm).
*ac =bd (mod m).
* ae = be (mod m).
*a"=b" (mod m).
* an = bn (mod mn).
* Zzg (mod m) véi e € UC(a, b) va (e, m) = 1.
Dinh li Fermat nho. Cho a 1a s6 nguyén
va p 1a s6 nguyén t6 thi a® = a (mod p).
Pac biét. Cho a la s6 nguyén va p la s6
nguyén t6 va (a, p) = 1 thia”' =1 (mod p).
Sau day la mot s6 bai tdp minh hoa:

L&i giai. Ta c6 2°=1 (mod 31)
= (2°)*° = 1% (mod 31)

— (2%)%°.22 = 1.22 (mod 31)
=2%% = 4 (mod 31)

Suy ra 2%°°2 — 4 chia hét cho 31.

L&i giai. Ta c6 2222 =3 (mod 7)
— 2222° =3%(mod 7) =5 (mod 7)
= 22225955 = 51111 (M4 7). (1)
Talai c6 5555 =4 (mod 7)

— 55552 =42 =2 (mod 7)

= 55552222 = 51111 (mod 7). (2)

Tu (1) va (2) suy ra 2222°°%° 4 55552222
=514 21" (mod 7). (3)

Mt khac 5 = -2 (mod 7).

Suy ra 51111 = (_2)1111 — oM (mod 7).
Do d6 5"+ 2"""=0 (mod 7). (4)

Tl (3) va (4) suy ra 2222°°%° + 5555%** chia
hét cho 7.

L&i gidi. Ta c6 2014° = 2008 (mod 2016).
2014% = 4 (mod 2016).

= 2014° = 2014°.2014% = 2008.4

= 1984 (mod 2016)

= 2014"° = (2014°)? = 19842

= 1024 (mod 2016)

= 2014* = 1024° = 64 (mod 2016)

= 2014%° = 64° =64 (mod 2016).

Do dé

2014 = 1024.64 = 1024 (mod 2016)
= 2014°° = 1024% = 256 (mod 2016)

Vay 201420 — 256 : 2016.

L&i gidi. Ta c6 1234 =778 (mod 2014)
—1234% = 7783 = 1500 (mod 2014)

()



— 123427 =15003
= 1234 (mod 2014)

—12343.1234%7 =778.1234 (mod 2014)

— 123430 =1234.778 = 1388 (mod 2014).
Vay 1234% — 1388 : 2014.

L&i giai. Vi 7 1a s6 nguyén t6 va (10, 7) = 1

nén theo dinh Ii Fermat nho ta c6

10% =1 (mod 7) = 10% =X =1 (mod 7).

V6i moi s6 tu nhién n khac 0 thi 10" + 2 =

100...02 chia hétcho 2 va 3 nén 10"+ 2 : 6.
H_J

n-1
Do d6 10" =4 (mod 6).
bat 10" =6k +4, ke N.

Khi d6 ta c6 101" = 10%+4 =108k 10*
=1.10* (mod 7) =10* (mod 7).

Suy ra 10'% =10%(mod 7);

109" =10%(mod 7);

10'%* =10%(mod 7);

109" =10*(mod 7).
Suyra A=10.10*=5=0 (mod 7).
Vay A 7.

L&i giai. Ta c6 42 =3 (mod 13)
= (4%)" = 3"(mod 13)

= 4.(4%)" = 4.3"(mod 13)

= 421 = 4.3"(mod 13). (1)

32 =—4 (mod 13)

— 323" =-4.3"(mod 13)

= 3™2 =_4.3"(mod 13). (2)
Tu (1) va (2) suy ra

421 130 =4.3" ~4.3" =0 (mod 13).

Vay B = 42" 1 3 chia hét cho 13 v6i moi
s6 tu nhién n.

L&i gidi. Taco A=7.25"+ 12.6".

Ta lai c6 25 = 6 (mod 19)=25" = 6" (mod
19)

=7.25"=7.6"(mod 19)

=7.25"+12.6" =7.6"+ 12.6" (mod 19)
=7.25"+12.6"=19.6"=0 (mod 19).

Vay A = 7.5%" + 12.6" chia hét cho 19 véi moi
sO tu nhién n.

La&i gidi. Vi 11 1a s6 nguyén t6 nén theo dinh
li Fermat nho ta c6 a'’
sO nguyén a.

Suy ra
a?’=(a")"=a'"" =a (mod11).

Do d6

a3 :(a121)11 =a'l (mod11) =a (mod 11).
Ap dung két qua trén ta dudc:

113314 21331 ¢ 41331133

=1+2+...+1331=886446=0 (mod 11).

Vay A : 11

Cac bai toan chung minh chia hét cing co
th€ phat biéu dudi dang nhimg bai toan tim
s6 du trong phép chia. Cac ban hay vén
dung cac kién thurc vé déng du dé€ tim s6 du
khi chia cac Idy thtta cho mét sé trong cac
bai toan sau:

Bai 1. Tim s6 du cla phép chia 12% + 212
cho 2014.

Bai 2. Tim s6 du cla phép chia 2013%°" +
20142 cho 2023.

Bai 3. Tim s6 du clGa phép chia 2014 —
2013%°"3 cho 2023.

Bai 4. Tim s6 du cla phép chia 15%°.23™
cho 2011.

Bai 5. Tim s6 du cla phép chia
2013201320142 cho 2023.

=a (mod 11), v4i moi

(&)



DE THI “TiM KIEM TAI NANG TOAN HOC TRE 2018” (MYTS)

Dé thi khéi I6p 6, gém 24 céu hdi. Thdi gian lam bai: 120 phat

PHAM VAN THUAN
(Trung tdm Toan va Khoa hoc Hexagon)

1. S6 10%"® — 2018 c6 bao nhiéu chir s6?

2. C6 8 hinh tron bang nhau nam trong mét hinh
chir nhat nhu hinh v&. Tinh ti s6 ca dién tich phan
t6 dam véi dién tich phan gach chéo.

00090

)
0000

3. Mét hiéu anh cé gia in anh nhu sau: méi tdm
anh gia 6000 déng; ¢t in 20 tAm thi dudc mién phi
3 t4m. An mudn in 61 tdm anh thi phai tra bao
nhiéu tién?

4. Méi canh clia mét hinh chir nhat dudc chia thanh
2, 3 hoac 4 doan bang nhau nhu hinh v&. Tinh ti
s6 cla dién tich t& giac tao bdi cac dudng nét lién
véi dién tich i giac tao bdi cac dudng nét dit.

5. B6n vi tri A, B, C, D chia mét dudng chay quanh
hé hinh tron thanh cac phan bang nhau, nhu hinh
vé. Hai bt dau chay tur vi tri A va Phuong bat dau
chay tir vi tri B. Biét rang Hai va Phuong cling xuét
phat mét ldc, cung chay theo chiéu kim déng ho
va van téc cla Hai bang 6/5 van téc clia Phuong.
H&i & 1an dau tiéen dudi kip Phuong, Hai da chay
dugc bao nhiéu vong ho?
A~

C
6. Trong mét chuong trinh xay dung td sach cho
trudng, c6 2 nhém ban da quyén gop sach. Nhnébm
th(t nhat, Diing gép 5 quyé&n va An, Bang, Tudng
mdi ban gép 10 quyén. Nhém th( hai, méi ban
gép it nhat mot quyén va s6 sach cac ban goép doi
moét khac nhau. Téng s sach 2 nhém da gép la

102 quyén. HGi hai nhém dé c6 nhiéu nhat bao
nhiéu ban?

7. Mét chuong trinh may tinh tao ra mét chudi cac
hinh theo mét quy luat; dudi day la 4 hinh dau tién
clia chudi do:

—

] |

O [ | | |

O O0 O u []
Hinh 1 Hinh 2 Hinh 3 Hinh 4

Biét rang 6 vudng dau tién c6 canh la 1 don vi, hdi
hinh th( 6 trong chudi c6 dién tich phan t6 mau
bang bao nhiéu?

8.Cho A =10 x 11 x ... x 99. B&i chd chit s& hang
chuc va hang don vi ctia méi thira sé trong tich
trén, ta dugc s6 B = 01 x 11 x 21 x ... x 99. Tinh

A
thuong —.
g B

9. M6t nguGi muén xay mét manh vudn hinh chir
nhéat c6 16i di bao quanh nhu hinh vé&, sao cho canh
clia manh vuon theo don vi mét la mét sé nguyén
va dién tich manh vudn bang dién tich 16i di. Hoi
manh vuan c6 chu vi nhd nhat la bao nhiéu?

1m

E

10. Trong mot chuadng trinh xay dung td sach cho
truong, cb 2 nhém ban da quyén gop sach. Nhom
th( nhat, Diing gép 5 quyén va An, Ding, Tudng
méi ban goép 10 quyén. Nhém th hai, mdi ban
gop it nhat mot quyén va sd sach cac ban gép doi
moét khac nhau. Téng s6 sach 2 nhém da gép la
102 quyén. Hai hai nhém dé c6é nhiéu nhat bao
nhiéu ban?

11. C6 25 san pham véi gia trung binh 13
120 nghin déng/san pham. Khéng san phdm nao
c6 gia dudi 40 nghin déng va dung 10 sdn phdm
trong s6 d6 c6 gia dugi 100 nghin déng. Hoi mot
san phdm c6 thé cb gia cao nhat la bao nhiéu?

@



M6t hinh chr nhat dudc chia thanh cac hinh
vubng nhu hinh vé. Biét cac canh cda hinh vuéng
déu 1a cac s6 nguyén duong. Hai hinh chir nhat c6
chu vi nho nhét la bao nhiéu?

Bon ban nhd hat va dém dan cho nhau. Véi
moi bai hat, c6 mét ban danh dan va ba ban kia
hat. Biét rang, An da hat 9 bai, Binh da hat 5 bai,
Lan da hat 6 bai va Hoa da hat 7 bai. Hoi Binh da
dém dan cho may bai hat?

Céc s6 1& dudc sdp xép thanh cac hang nhu
sau:

1

3 5
7 9 N
13 15 17 19

21 23 25 27 29

Tinh t8ng clia cac s6 trong hang thir 20.

Tuyét viét s6 16n nhat c6 tinh chat: gom 4 chir
s6 doi mot khac nhau; 1a moét boi cda 9; khi bod chir
s6 hang nghin, dugdc sé ¢ 3 chir sé la mot bdi cla
3; khi bd chit s6 hang nghin va chi s6 hang tram,
dugc s6 ¢c6 2 chir s6 1a mot bdi cha 2. Huong viét
s6 nhd nhat ¢ clng tinh chat d6. Tinh téng hai s6
Tuyét va Huang da viét.

C6 hai khéi 1ap phuong canh 4 dudc tao thanh
bdi cac khdi lap phuong canh 1. G mét khéi, ngudi
ta bd di 14 khéi 1ap phuong nhd & cac vi tri nhu
hinh vé& duGi day. Tinh hiéu dién tich bé mat cla
hai khéi mai.

|
Pl
L1 ]

Ban An c6 13 tam thé ghi s6 tir 1 dén 13. HAi
An c6 thé chon ra nhiéu nhat bao nhiéu thé sao
cho tich cac s6 trén cac tam thé da chon la moét s6
chinh phuong?

Lan c6 37 keo, Thao c6 49 keo va Mai c6 67
keo. M&i ngay, mét trong ba ban cho tat ca cac
ban khac trong 16p (khéng gém Lan, Thao, Mai)
moi ngudi 1 cai keo. D&n khi khéng chia dugc nhu

vay niia thi s6 keo con lai clia ca Lan, Thao va Mai
déu bang nhau. Hai 16p cb t6i da bao nhiéu ban?

Trong khu rimg, Thd ndi that vao thl 2, thi 3
va noi déi vao cac ngay con lai. H8 néi that vao
th(r 4, th( 5, th(t 6 va ndi doi vao cac ngay con lai.
Su tlr ndi that vao th(r 3, th(t 6 va nbi doi vao cac
ngay con lai. Vao moét ngay, ca Thd, HS va Su ti
cung néi: Ngay kia t6i s& ndi déi. Héi hom dd 1a
th0r may?

Hai diém E, F ndm trén canh CD clia mét hinh
chr nhat ABCD sao cho DE = EF = FC. AE va AF

cat BD l1an lugt tai X va Y. Tinh ti s6 %

A B

D E F C
Bang s6 dudi day dudc tao thanh theo mét quy
luat:

9 5 20 10 A
6 8 6 12 B
3 1 2 2 3

18 40 60 60 93

Hoi ¢ bao nhiéu cach dién s6 vao cac 6 A, B?

C6 bao nhiéu cach nhét 5 con vat, gém hé,
bao, su tl, gdu va méo ring, vao 5 chudng dudc
danh s6 1, 2, 3, 4, 5 sao cho mdi con dudc nhét
vao mét chudng va hé khéng & chuéng 1, bao
khoéng 6 chuéng 5?

C6 40 cau thil tham gia mét gidi dau bong da.
Trong d6, c6 6 cau thi ma médi ciu th(i ciing qué
véi ding moét cau thi khac, c6 9 ciu thi ma méi
cau thd cung qué véi dang 2 ciu th khac va cb 4
cau tht ma méi cau thd ciing qué véi dung 3 cau
tha khac. Cac cau thi con lai déu c6 qué quan doi
mot khac nhau. Héi 40 cau thd dé dén tir bao
nhiéu mién qué?

C6 12 quyén truyén tiéng Anh, 16 quyén tho,
18 quyén truyén tranh va 30 quyén sach nhac. Hdi
c6 thé chia s6 sach d6 cho nhiéu nhat bao nhiéu
ngudi sao cho médi ngudi dudc nhan ding 3 quyén
sach d6i mét khac loai?



LO1 GIAI

—_—)

L7 .
Uy gy g

PHAN THI CA NHAN CAP THCS

(Dé dang trén TTT2 s6 187)
ThS. PHUNG KIM DUNG
& (Nguyén T6 trudng t6 Toén -Tin, trudng THPT chuyén Ha N6i - Amsterdam,
Suu tém va giéi thigu)
Ths. O THI THUY NGOC

(Phé6 Trudng phong Gido duc Trung hoc, SG GD - BT Ninh Binh, Dich)

Céch 1. Tu gia thiét clia bai toan ta co6
sd do sau:

di vé sinh hét phim
v . v
t t o t
19n00 quay trd lai 21h12

TU 19h00 dén 21h12 1a 132 phut.

TU 21h12 phat dén khi bod phim két thac dai
bang 132:11=12 (phut).

Do d6 thai diém bo phim két thic Ia 21h24.
Cach 2. Mark & trong nha vé sinh mét khoang

thai gian dai bing [1—— |x—— = do dai
3) 1+7 12
bb phim.
Khi Mark quay trg lai, thdi gian chiéu phim
con —1—i=l do dai b phim.
3 12 12
Vao luc 21h12, thGi gian chi€u phim con
LT~ 46 dai bs phim.
12 1+6 12

TU 19h00 dén 21h12 1a 132 phdat. Thai gian
. 17 11
nay bang 1-—=— d6 dai b6 phim.
y g 12 12 & oN¢

Vay doé dai cia b6 phim la
132:%:144 (pht).
Ma 144 phit = 2 gid 24 pht.
Do d6 bd phim két thic vao ltc 21h24.

Ta c6 1300=7x180+40. Do do
Peter c6 thé gidm s6 tién trd ban dau cla
minh di 40 Euro va tr4 thém 7 thang niia.
Tuong tu, ta c6 1000=4x240+40 va
600=2x280+40. Do d6 Anna va Andria
cling c6 thé gidm s6 tién trd ban dau cla
minh di 40 Euro. VAy gia thanh thap nhat cla

chiéc xe hoi bang 40 cong vai bdi chung nhd
nhat cla 180, 240 va 280. Boi chung nho
nhat nay la 5040. Do d6 gia ban thap nhat
cla chiéc xe hai la 5080 Euro.

Goi cac s6 dién vao bén hinh tron nam phia
dudi cac s6 2,0, 1, 8 tuang ing la e, f, g va h
nhu trong hinh vé. Goi t6ng khong ddi cac s6
nam trong bén dinh cla moi hinh vuéng 1a S.
Vi ba hinh vuéng dudc t6 dam, ta cé:
3S=1+2+3+4+5+6+7+8+9+10+11=66.
Dodb6 S=22.
Vi2+0+e+f=22nén e+f=20.
Néu e = 11thif=9,trddg=22-1-0-f=12,
mau thuan véi gia thiét g<11.
Dodée=9,f=11.
Tudbtac6g=22-1-0-f=10.
Suyrah=3.
Vay sé dién vao hinh tron c6 ddu “?” 1a sé 3.
Cach 1. Goi s6 clia Andrei la

ababab thi s6 clia Natalie |a bababa.
Ta c6 5.ababab = 6.bababa
& 5x10101xab =6x10101xba
< 5(10a+b)=6(10b + a)
< 44a=55b <= 4a=5b=a=5b=4.
Vay s6 clia Andrei |a 545454.

Céch 2. Chu y rAng moi s6 ¢6 sau chir s6
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thda man yéu cau nhu trong dé bai gap
10101 lan s6é tao bdi hai chir s6 dau tién cla
s6 d6 (chit s6 hang chuc nghin va chir s6
hang nghin) (ababab =10101xab).

Vi 5x6=30=6x5 va 5x60=300=6x50
nén s6 cOd hai chir s6 cla Andrei la
60 — 6 =54 va s6 ¢b hai chir s6 clia Natalie 1a

50-5=45.
Do d6 sé clia Andrei la 545454.
Cach 1.
D C
(@)
P r
A B

Vi tam giac OAB dbong dang vGi tam giac
OCDnénsuyra ps—qr=0.

Theo dinh |i Pythagoras ta c6

21?2 = AB®xCD? = (p2 + r2)(q2 + 52)

=(pq +rs)* +(ps —ra)* = (pq +rs)°.
Suy ra pq+rs=21.
Cach 2. Vi tam giac OAB déng dang véi tam
qg s 3

giacOCD nénsuyra —=—=—.
p r 7

3 3
Dodb6 q=—p, s=—r.
a 7p 7

Suy ra pq+rs=$(p2 +r2)=$><72 =21.

Cach 3. Vi tam giac OAB déng dang véi tam
giac OCD nén ta c6 thé dat CO=3a=q,
DO=3b=s, AO=7a=p, BO=7b=r, vGi
a? +b% =1. Do do6
pg+rs =7ax3a+7bx3b=21a? +b?) = 21.

S6 du cla phép chia s6 2418 cho 9 1a
6. Vi hai trong ba s6 la cac boi s clia 9, con
s th(t ba chia cho 9 du 6. Do vay chit s6
khéng dung dén phai la chir s6 3.
Cac chii s6 co6 thé két hap véi 9 dé tao thanh
s6 cb ba chir s6 chia hét cho 9 14 7 va 2, ho4c
5 va 4. Cac chit sd co thé két hop véi 8 dé tao
thanh s6 c6 ba chir s6 chia hét cho 9 1a 1 va
0. Céc kha néng c6 thé xay ra dudc cho trong

bang dudi day.

Cac kha nang 8,1,0
9,7,2 972 + 801 + 645
9,5, 4 945 + 801 + 672
Vay gia tri nhd nhat c6 thé cla s6 thi ba 1a
645.

Tacbh

BIMC +BI+MC +B +1+M+C-1=2018
<1011B+1021+21MM+ 3C =2019.

Suy ra B chi c6 thé nhan gia tri bang 1.

Tu d6 ta co

1021+ 21MM + 3C =1008 < 341+ 7M + C = 336.

Néu I1<7 thi 7M+C=>98 nhung 7x9+8
méi chi bang 71. Vay 1> 8.

Néu 1=8 thi 7M+C=64. Khi d6 M=9
hoac M=8. Nhung M=l nén M=9, suy ra
C =1=B (loai).

Vay I=9. Khidé 7M+C = 30.

Suyra M=4 hoac M=3.

*N&u M=4 thi C=2 va BIMC =1942.
*N&u M =3 thi C=9=I(loai).

Vay gia tri ciia BIMC chi c6 thé la 1942.

Goi bén chir s6 khac 0 déi mot khac
nhau dudc s& dung la a, b, c, d véi
a>b>c>d>0.

Khi d6 s6 nhd thir hai dudc tao ra Ia dcab , do
do b=5.
S6 16n th(r nam 1a adbc, s6 nhd tht nam la

dacb, ma hiéu s6 gilta hai s6 nay nam gilia
3000 va4000 nénsuyra a-d=4.

S I16n thr hai la abdc 1a mét s6 chan nhung
khong chia hét cho 4, do d6 c=4 hoac
c=2. Khi ¢=2, suy ra d bang 1 (loai do
dc=12:4).Vay c=4,tud6é d=3;a=7.
Suy ra abcd =7543. That vy, 3475 la mét
bdi clia 5, 7534 1a moét s6 chan nhung khéng
chia hét cho 4 va 7354 — 3745 = 3609.

Goi E |4 giao diém cla hai dudng
thadng AB va CD.

Ta c6 AED =180° —(90° + 45°) = 45°.
Suy ra AD = AE = 30 (cm).

Mét khac, CBE =180° —(90° + 45°) = 45°.
Suy ra CE=BC =17 (cm).



Tu dé tacd
30x30 17x17
SaBCD = SADE — SpcE = -

2 2
8N 3051 Z 30,5 (cm?).
2 2

Chu y ring 360 =2°x3%x5 nén
mot trong cac s6 tudi phai la mét boi clia 5.

TH1. Néu s& do bang 5, thi tdng cla hai s6
tudi kia 1a 20 va tich cGa chung la 72. Khéng
c6 hai sé tu nhién nao thda man.

TH2. Néu s8 d6 bang 10, thi tdng cla hai s6
tudi kia 1a 15 va tich cGa chang la 36. Hai s&
dola12va 3.

TH3. Néu s6 d6 bang 15, thi téng cla hai s&
tudi kia 1a 10 va tich cGa chang la 24. Hai s&
dola 6 va4.

TH4. Néu s8 d6 bang 20, thi téng clia hai s6
tudi kia la 5 va tich ctia ching la 18. Khéng cé
hai s6 tu nhién nao thda man.

Vay cau bé I6n thi hai la 10 tudi va co bé 16n
thr hai 1a 6 tudi. Hiéu s6 gilia hai sé tudi la 4.
C6 4 cach chon mau cho tdm tham &
gitta. Khi d6 c6 3 cach chon 2 mau trong 3
mau con lai cho vong & gilta va 2 mau nay
dugc bé tri theo 2 cach khac nhau. Do d6 co
24 cach ph6i mau khac nhau cho phan bén
trong tdm thdm. Khéng maét téng quat, goi
maud6191aa, cac6 13,15 17labvad
cac 6 14, 16, 18 la c. Goi d la mau th(r tu.
* Néu vong ngoai cing khéng c6 mau a, thi 6
1 la mau c hoac d.
+Néuod1lamauc,thiésé2lamaud, 6s63
la mau b, 6 s6 4 la mau d, va c( lap lai nhu
vay.
+ Néu 6 s6 1 1a mau d, thi 6 s6 2 1a mau c.
Khi d6 néu 6 s6 3 1a mau d, thi 6 s6 4 1a mau
b, va c( 1ap lai nhu vay. Néu 6 s6 3 la mau b,
thi 6 s6 4 12 mau d, va do d6 6 s6 12 1a mau
d, ma 6 s6 12 lai ké véi 6 s6 1 1a mau d, diéu

nay khong théa man yéu cau la hai tdm tham
c6 chung canh doc theo vién cla ching thi
phai c6 mau khac nhau.

Suy ra néu vong ngoai cung khong c6 mau a,
thi véi moi cach phéi mau cho phan trong tdm
tham sé c6 hai cach phéi mau cho vong ngoai
cuing. Vay trong trudng hdp nay sé cach phoi
mau la 24x2=48.

* Néu vong ngoai cung ¢6 mau a, 1 trong 12
tam tham & vong ngoai déu co thé la mau a.
Khéng mat téng quat, gid si tdm s6 12 cb
mau a. Sc do dudi day cho ta thay khi d6 c6 7
cach ph6i mau cho vong ngoai cung. Vay
trong truéng hop nay co

24x12x7=2016 cach.

Vay téng cong c6 48 +2016 =2064 cach
phéi mau.
K A BX Y R

M N
D CW Z

Pau tién ta dém sé hinh chit nhat c6 trong

mién KMNR. co 24

=10 cach chon hai

canh bén clia hinh chif nhat, c6 9%8:36
cach chon hai canh trén va dudi cla hinh chir
nhat, do d6 c6 10x36 =360 hinh chir nhat
trong mién KMNR.

Tuong tu s6 hinh chit nhat trong mién ABCD

la 12X6,3%X2 _63 hinh, s6 hinh chir nhat

X

7x6 4x3

trong mién WXYZ Ia =126 hinh.

X

Tuy nhién ta phai trir di cac hinh chit nhat c6
trong hai mién dugc t&6 mau vi ching dudc
dém hai Ian. S6 hinh chit nhat trong hai mién

D



nay 1an lugt la 5X4x3:2=30
5>2<4X4><3 _60.

Vay s6 hinh chir nhat trong mién da cho la
360 + 63 +126 — 30 -60 =459 hinh.

Cau 13.
A H B

G

D F C
Vi AC la mot dudng chéo cla hinh binh hanh

ABCD, dién tich cla tam giac ADC la

%x240=120 (cm?).

Vi AE=1AD va AKngC nén dién tich
2 5
clia tam giac AKE la %x§x120 =24 (cm?).
Vi DE=%DA va DF=%DC nén dién tich
. .13 5
tam giac DEF la Exzx’IZO =45 (cm”).

Vi CF=%CD va CK=%CA nén dién tich

tam giac CFK la %x%xmo =18 (cm?).

Do do6 dién tich tam giac EFK la

120 - 24 - 45-18 =33 (cm?).

Tuong tu ta tinh dudc dién tich tam giac HKG
la 32 cm?.

Do d6 hiéu sé dién tich clia hai tam giac EFK
va HKG la 1 cm?,

Cau 14. Ta coi bang 64 6 vudng la moét ban
cd vua va td cac 6 bang hai mau den, tring
nhu ban cd théng thudng. Khi d6 hai sé tu
nhién lién ti€p sé nam trong hai 6 c6 mau
khac nhau, trong khi cac s6 cé cling tinh chan
|& s& nam trong cac 6 c6 ciing mau. Ngoai trit
s6 2, cac s6 nguyén td déu la cac sé 1, va co
4 vi tri cho cac s6 Ié trén mét hang hoac mot
cot bat ki. Do d6 trén mét hang co thé cbd
nhiéu nhat 5 s6 nguyén t6. Cac bang dudi

day cho thay diéu d6 c6 thé xay ra.

(2)(3)| 6 |(7)/ 10|11 28|29
114|589 112(27|30
18| 17(16|15|14 13| 26| 31
19120 21{22|23|24|25|32
40(39|38|37|36|35|34 |33
41142143144 |45|46(47 |48
56|55|54|53|52|51|50|49
57158|59|60|61|62|63|64

@[] [lo[m[we]
1141 5|18|9(|12/15(18
64(53152|41/40(13|14 |19
63|54|151142(39|30|29(20
62|55|50(43|38|31[28| 21
6156|4944 |37|32|27|22
60|57148|45(36|33|26(23
59|58|47(46|35|34 (25|24

(2)[(3) 8 |(7)| 10|19 12|13
114|5]|8|9|28[27|14
64(53|52|41(40|29|26|15
63|54 | 51|42(39|30( 25|16
62(55|50(43|38| 31|24 17
61|56 (494437 (32| 23[18
60|57 48|45 (36|33|22| 19
59 (58|47 |46|35|34| 21|20

Cau 15. Téng cla tat ci cac s6 trong mot
mién hinh chr nhat bang trung binh cong s6
nam & goc trén clng bén trai A va sé nam &
géc dudi cung bén phai B nhan véi s6 dong
rdi nhan vaéi s cot cla mién do.
Né&u cd sd dong va sé cot clia mién hinh chir
nhat déu bang 7, tlc 1a ta xét ca hinh vudng
I6n da cho, thi téng cac s6 trong mién d6 rd
rang la mot boi so cla 49.

(Xem tiép trang 14)
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TOAN
MOT SO BIEU

TOAN QUANH TA

rong bai viét nay, chung téi mudén gidi
thiéu ciing nhu trao déi vdi ban doc
cac bai toan lién quan dén bong da.

Bai toan 1. Mot qua bong da cé dién tich bé
mat la 484n cm?. Tinh thé tich clia qua bong
do.

L&i giai. Qua bong da c6 dang mét hinh cau,
codng thic tinh dién tich mat cau 1a S = 4nr?.
Suy ra 4nr’=484n < r =11 (cm).

Thé tich clia qua béng ciing chinh 1 thé tich
hinh cu ban kinh r, c6 coéng thiic sau:
V =inr3.
3

4

Do d6 V =5 3 - 5324m

(cmd).

e Thong tin danh cho ban doc

Trong cac giai bong da chuyén nghiép va tai
gidi FIFA World Cup, qua béng da co cac
théng so sau:

- Ban kinh 4,3 - 4,5 inch (11 — 11,5 cm).

- Trong luong 14 — 16 ounce (400 — 500 g).

- Ap suat 8,5 - 15,6 PS.

Bai toan 2. C6 mét qua bong dugc khau tur
32 miéng da: cac miéng hinh luc giac déu
mau trAng va cac miéng hinh ngl giac déu
mau den. M&i miéng mau den chi giap v6i 5
miéng mau trdng, méi miéng mau trdng giap
vGi 3 miéng mau den. Hoi c6 tat ca bao
nhiéu miéng da mau trang?

L&i giai. Goi s6 miéng da mau trang la x,
xe N*.

HOCVABONGBA
CO THE BAN CHUA BIET

NGUYEN BUC TAN
(TP. H6 Chi Minh)

S6 miéng da mau den la 32 — x.

Ta nhan thdy mbéi miéng da mau trng
va den ti€p giap nhau sé tao ra mét bién
den-trdng, goi tat |a mot bién.

Theo dé bai, méi miéng da mau den chi
giap v6i 5 miéng da mau trdng, nén sé bién
den-tréng sé la 5(32 - x). (1)

MGi miéng da mau tréng chi giap véi 3 miéng
da mau den, nén sd bién den-trang la 3x. (2)
Tu (1) va (2) suy ra 5(32 — x) = 3x

& x = 20. (thda man diéu kién)

Vay s6 miéng da mau trang la 20.

e Thong tin danh cho ban doc

- Cac vong chung k&t World Cup tir nam
1970 cho dén nam 2002, trai bong chinh
thirc dudc tao bdi tir 20 manh ghép hinh luc
giac déu va 12 manh ghép hinh ngi giac déu
nhu bai toan trén.

- V& sau cac manh ghép cla trai bong chinh
thic da dugc gidm dan, nam 2006 tai D,
trai bong con 14 manh ghép, nam 2010 tai
Nam Phi trai bong con 8 manh va nam 2014
& Brasil, nam 2018 & Nga la 6 manh.

Bai toan 3. M6t san béng da hinh chir nhat,
chiéu dai hon chiéu réng 37 m, dién tich clta
san bong la 7140 m?. Tim kich thuéc clia san
béng nay.

L&i giai. Goi chiéu rong san béng la x (m)
(x> 0).

Khi d6 chiéu dai san béng la x + 37 (m).

Dién tich san bong la x(x + 37) (m?).

Suy ra x(x + 37) =7140

< X =68 hoac x =-105 (loai).

(3)



Vay chiéu réng cla san béng 1a 68 m, chiéu
dai san béng la 105 m.

e Thong tin danh cho ban doc

K& tir ndm 2007, dé tiéu chuan héa kich thudc
san bong da nhan tao danh cho cac tran dau
quéc &, IFAB - Uy ban diéu hanh hiép hoi
béng da thé gi¢i da quyét dinh dat kich thudc
cb dinh cla san béng da la chiéu dai 105 m,
chiéu rong 68 m.

Bai toan 4. Chiéu rong clia cdu mén trong
bong da 1a 7,32 m. Biét cham phat dén trong
bong da dat cach cau mén 11 m va & chinh
gilta cau mén. Hai gbéc sut clia qua phat dén
11 m la bao nhiéu d6?
Loi giai. Goi vi tri d&t bong dé sut quéa phat
dén la M va hai dau mat cau mén 1a A, B. Goi
H 14 trung diém cla AB.

M

A H B
Vi M nam trén dudng trung truc clia AB nén
MH 1L AB.
Taco AH=2B _1:32_ 3 66 (m)
2 2
AH 3,66

:tanm:———
MH 11

= AMH = 18°24' = AMB = 2AMH =~ 36°48.
Vay goc sut clia chdm phat dén la 36°48’.

e Thong tin danh cho ban doc

Tur diém cach cot doc 16,5 m trén dudng bién
ngang clia mdi phan san béng dé, ké vao phia
trong hai doan thing song song (ciing vudng
gbc véi dudng bién ngang) c6 do dai 16,5 m.

Tiép theo lai k& dudng néi lién hai doan thang
d6 va dudng bién ngang goi la khu phat dén.
Trong méi khu phat dén c6 mot diém véi
duong kinh 22 cm dudc danh dau rd rang
cach diém chinh giita dudng bién ngang 11
m d6 la diém phat dén. Lay diém phat dén
lam tam, ké cung tron c6 ban kinh 9,15 m dé
xac dinh vi tri dling cGa nhiing cau tha khi ¢
mot cau thd thuc hién qua phat dén 11 m.
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LOT GIAI DE THI TOAN QuUOC TE... |

(Tiép theo trang 12) I

Xét cac mién hinh chir nhat chi cé sé cot |
bang 7. Khi d6 ta phai c6 A+ B =0 (mod 7). |
Mat khac A=1 (mod 7) va B =0 (mod 7).
Vi vay khong thé c6 A+B =0 (mod 7).
Xét cac mién hinh chir nhat chi c6 s6
dong bang 7.

Ta van phaic6 A+B =0 (mod 7).

Trong trudng hop nay A c6 thé bang 1, 2,
3 va 7 (tuong (ng vGi B bang 48, 47, 46,
49).

Cudi cung, xét cac mién hinh chir nhéat cé
s& dong va sd cot déu khac 7. Ta phai ¢
A+ B =49 hoac A + B =98.

Do do6

Ae{T; 8 910; 14; 15; 16; 17; 21, 22; 23; 24; 49}.
Vay téng s& mién hinh chit nhat thda man
yéu cau baitoanla 1+0+4+13=18.



UNG DUNG CUA MOT
HANG DANG THUC

TRAN VAN HUNG

(GV. THCS Yén Thanh, Thanh Léc, Can Ldc, Ha Tinh)

hi gidi toan, viéc str dung cac hang
Kd‘éng thttc mot cach hop i gidp ta tim
ra I0i gidi ngan gon cho nhiéu bai toan.
« Ta c6 hang déng thic
a’®+b*+ c® - 3abc
=(a+b+c)a*+b?+c?—ab-bc-ca).
* Nhan xét:
* Néu a° + b® + ¢®* — 3abc = 0 thi
a+b+c=0hoaca=b=c.
*Néua+b+c=0hodca=>b=cthi
a®+Db*+c®-3abc=0.
Ban doc tur chiing minh hdng dang thirc va
hai nhan xét trén. Bai viét nay chung téi xin
gidi thiéu mot s6 bai toan van dung hang
dang thirc trén.
Bai toan 1. Cho céac s6 thuc a, b, ¢ khac 0
thda man a* + b® + ¢® = 3abc. Tinh gia tri cla

biéu thiic
L&i giai. Via® + b® + ¢® = 3abc nén

a+b+c=0hoaca=b=c.
*Néua+b+c=0thi

M:(1+3J(1+9J(1+3j:a+b.b+c.c+a
b c a b c a

(o) (-a) (b)_
b ¢ a

«N&ua=b=cthi M= (1+1)(141)(1+1) = 8.

Bai toan 2. Giai hé phuong trinh

Lai giai. Taco x* + y®=6xy — 8
&xP+y+2°-3xy.2=0

{x +y+2=0

&

X=y=2.

*Néux+y+2=0thitaco
X+y+2=0 x=3

&

2x+y=1 y =-5.

e Néu x = y = 2 (khdng thoa man).

Vay hé phuong trinh c6 nghiém (x; y) = (3; -5).

Bai toan 3. Giai phuang trinh

L&i giai. Phuong trinh da cho tuong duong Vi
Bx-9)° +(4-2x)° +(5-x)°=0.(1)
Taco(B3x-9)+(4-2x)+(5-x)=0.(2)

Tu (1) va (2) suy ra

3(3x - 9)(4 — 2x)(5 —x) = 0.

Suy ra x =3 hoac x =2 hoac x = 5.

Vay tap nghiém cla phuong trinh da cho la
S={2; 3;5}.

Bai toan 4. Cho cac s6 thuc a, b, ¢ phan biét
khac 0 théa man a + b + ¢ = 0. Tinh gia tri
clia biéu thiic

b—-c c-a a-b
+ + )

Loi giai. Ta dat M=
a b o}

Khi d6

M2 _q,_ @ (c—a+a—bj
b-c b-cl b c
2 K2
14 a.c ca+ba-b 14 14
b-c bc
Tuong tu ta c6
3
M2 142 am_C
c—a abc

15)



3,,.3,.3
Do do P:3+2(a tb +c ).
abc
Via+b+c=0néna®+b®+c®=3abc.

SuyraP=09.

2 2 2
L&i giai. Ta co XYz o3
yz zx Xy

<=>X3

+y3+z3—3xyz=0.
Dodéox=y=zhoacx+y+z=0.
Vi nghiém cla phuang trinh da cho la bo ba
s6 khac 0 nén cac s6 a, b, c la ba s6 khac
nhau va khac 0.
Néu —— = b __¢
b-c c-a a-b
= a=k(b-c),b=k(c-a),c=k(a-b).
Suyraa+b+c=0<a+b=-c.
a b a b
= & =
b-c c—-a b+a+b -a-b-a
o (@a+b)?+a2+b%=0

< a=b=0=a=b=c=0.(loai)

=k#0

Tu

Néu —— + b % o
b-c c—-a a-b
N a_ _ b N c =b(b—a)+c(a—c)
b-c a-c b-a (c—a)(a-b)
a b? —ba + ca-c?

— . (1
~b-0? @-bb-oc-a

Tuong tu ta cb
b c? —cb+ab-a?
(c-a)® (a-b)b-c)c-a)

(2)

c _az—ac+bc—b2 (3)
(a-b)2 (a-b)b-c)(c-a)
Tu (1), (2), (3) suy ra
2 >+ b >+ c 2:O.
(b-c)* (c-a)* (a-b)
bat m= 2 7 n= b 7P = c 2thi
(b-c) (c—-a) (a—-b)
m+n+p=0,suyram’®+n’+p®=3mnp
2 2 2
:>m—+n—+p—=3.

np mp mn

a b ¢
(b-cf’ (c-a)* (a-b)
la nghiém clia phuong trinh da cho.

Vay bd ba s6

cing

Bai 1. Tinh gia tri clia cac biéu thiic
_(a+b+ 0)3

a) M 3

3 vGi a, b, ¢ la cac s6 thuc
a’ +b” +c
thdbamana®*+b®*+c®*-—3abc=0vaa+b
+c#0.

b) N=(1+3j(1+9j(1+3j, véia, b, cla
b c a

cac so thuc khac 0 thda méan
a’b® + b3c® + c%a® = 3a?b?c?.
1 1
+
X+y y+z zZ+X

Bai 2. Cho =0. Tinh gia

tri clia biéu thiic
P (y+2)(z+X) +(X+Y)(Z+X) N (y+x)(z+y)_
(x-+y)? (z+y) (x+2)?

Bai 3. Cho a, b, ¢ la cac s6 nguyén théa man
a+b+c=(a-Db)b-c)c-a).
Chimng minh rang
(@—-Db)*>+ (b - c)® + (c — a)® chia hét cho 81.
Bai 4. Giai hé phuong trinh
a) {xe’ +27y3 =27xy - 27

X+y=4

X+y+z=0
b) x2+y2+22:6

x3+y3+z3=6.
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Tap chi Todn Tudi tho da cé nhiéu déng gép trong su
nghiép phdt trién Gido duc. Tap chi c6 nhiéu hoat
dong tao hiéu ung xa hoéi tot nhu cdc cudc thi Olympic
Toan Tuéi tho, Cau lac bo Todn Tudi tho, ... Thoi dai

cong nghé théng tin phdt trién manh, tai liéu trén

mang nhiéu nhung tap chi Toan Tuéi tho vén rdt hdp
P dén ban doc. D6 la thanh cong lén cia Tap chi. Mong

rdang trong thoi gian téi, Tap chi dén véi nhiéu ban
TS. Tran Quang Vinh  doc hon va phi khdp cdc ving mién trong cd nudc.

La mot trong nhitng nguoi sang lap ra tap chi Todn Tudi tho, toi luén
mong dua con tinh thdn ctia minh ngay moét truéng thanh hon. To6i xin
chén thanh cdm on cdc Gido su, Tién si, cdc thdy co gido trong Hoi
dong bién tdp, cdc cong tdc vién da nhiét tinh déng gép nhiing bai viét
hay, nhiing y kién thiét thuc dé néi dung cia Tap chi luén hdp dan,
phu hop véi ban doc. Tap chi mong duoc su quan tGm hon nila cia
lanh dao Nha xudt bin Gido duc Viét Nam, cdic S6 GD - PT, cdc truong

tiéu hoc va Trung hoc co sé trong cd nuée dé Tap chi téi tay nhiéu ban

doc hon nita.

Lo nguoi tham gia Héi dong bién tdp ti s6 ddu
tién cua Tap chi, téi rdt thich cdc chuyén muc
ciia tap chi vi né hdp dén va gan gii véi nha
truong. Ddy la moét to tap chi chuyén mon
khong nhiing danh cho hoc sinh ma con danh
cho gido vién, phu huynh. Vi vdy t6i mong
nhiing thanh vién trong Hoéi déong bién tdp la
lanh dao, cian b6 & Vu, Vién va B6 GD - DT
Nha gido Nguyén Ang  quan tdm, viét bai giti Tap chi.

Téi rdt thich Todn Tudi tho, ngay tw khi con la tdp san cia Todn
hoc va Tuoi tré. Todn Tudi tho da cé cdc chuyén muc phong phi
danh cho gido vién va hoc sinh. Tuy nhién thoi gian téi, Tap chi
cdn cé6 thém bai viét lien quan dén noéi dung, chuong trinh Sdch
gido khoa mdi ctia cdc chuyén gia, cdc tdc gia Sdch gido khoa. Ddc

biét, Tap chi can cé trang gidi thiéu khuynh huéng day va hoc todn

47)

cia cdc nudc.

TOAN TUOI THO

” Ei'ifqu

TS. L& Thong Nhat




NGND. Vi Hiu Binh

Todn Tuédi tho la sdén choi tri tué cho cdc em hoc sinh.
Nhiéu cuoc thi cia Todn Tuéi tho da thiic ddy phong trao
day va hoc todn trong nha truong. Tuy nhién Tap chi cdn
c6 them bai viéet vé noi dung, chuong trinh Sdch gido khoa
méi, phuong phdp day hoc tich cuc. Ddc biét Tap chi can cé
trang web hoat dong thuong xuyén dé ddp ung xu thé méi.

TS. Hoang Mai Lé

Toan Tuéi tho méi ra doi da gay tiéng vang lén. Toéi da duoc
chiing kién su hdo hiic, mong doi Todn Tudi tho hang thdng cia
cdc em hoc sinh. C6 Todn Tudi tho trong tay la cdc em say sua gidi
roi xin y kién cia thdy. Todn Tubéi tho da truyén cdm hiing cho
thqy tro ching toi trong viéc day va hoc todn. Trong thuc té cdc em
thuong lung tung khi trinh bay bai gidi mét sé6 dang todn. Nén
chdang Todn Tudi tho c6é bai viét vé cdch trinh bay, phuong phdp
gildi mét s6 bai todn ma chua cé & cdc sach tham khdo.

PGS. TS. Tran Dién Hién

Tap chi Todn Tudi tho cé nhiéu bai todn vui, bai todn ung dung
cudc séng rdt thu vi. Nho c6 Todn Tuéi tho ma téi biét duoc nhiing
th@y co c6é chuyén moén todn gidi & cdc tinh thanh. Trong cdc cudc
tdp hudn hay chuyén dé 6 cdc co sé gido duc, téi thuong ldy bai
viét ciia minh trong Todn Tudi tho lam vi du vi trong cdc bai viét
do c6 y tudng cua phuong phdp day hoc mdéi. Bén canh nhing tdc
gid c6 tén tudi trong lang todn Tiéu hoc va Trung hoc co sé, Todn
Tuéi tho cling can cé bai viét vé gidi todn, vé tinh huéng ung xi su
pham ctia cdc thdy cé truc tiép giing day. D6 chinh la von kinh

nghiém quy dé boi dudng nghiép vu chuyén mon trong nha truong.

Téi rdt vinh du duoc la ity vién cia HoOi déong bién tdp tap chi
Todn Tudi tho, duoc truc tiép gdp go nhiing bdc thdy trong lang
toan ma trudc kia toi chi biét tén tudi ho qua cdc tai liéu, sdch
tham khdo. Té6i thich Todn Tudi tho ngay tw khi con la hoc sinh.
Hién nay, trong tay téi c6 di cdc s6 bdo tw khi Tap chi méi ra doi.
Todn Tubi tho cé nhiéu bai rdt hay va khéng gidng véi bdt ci tai
lieu nao khdc. Nhiéu dé thi cdp tinh dda ldy ti cdc bai todn trong
Todn Tudi tho. Toéi mong tap chi Todn Tudi tho ludn la cdu noi dé

cdc gido vién nhu ching téi duoc chia sé nhing kinh nghiém trong

qud trinh gidng day todn.

|| AR

ThS. Tran Quang Hing



2 BAI TOAN DONG CHAT LONG
TRONG DOI SONG

NGUYEN HA HA UYEN

(TP. H6 Chi Minh)

ta khéng dung dung cu chia vach
theo thé tich dé dong moét dung tich
chét I6ng (nudc, xang, dau, rugu,...), ma chi
dung cac binh chtra c6 dung tich nhat dinh.
Bai toan dat ra la chung ta can tim cach dé
cO thé dong dugc luong chét 1dng nhu y
mudn mac du khéng co cong cu chia thé tich
chinh xac.
Bai toan 1. Cho mét thung chiéia khéng it
hon 13  nudc, l1am thé nao dé 14y ra 8 I nudc
ma chi c6 mét chiéc binh 9 / va modt chiéc
binh 5 [? Gia s khi dong nuéc su hao hut |a
khéng dang ké.
L&i gidi. Gid si trong thung c6 a [ nuGc
(a>13).
Ta sé dong nudc lan luct theo cac th(r tu sau
¢ Lan 1: Chuyén nudc tir thiing qua binh 9 /
cho day.
¢ Lan 2: Chuyén nuéc tir binh 9 / qua binh 5
I cho day.
Luc nay binh 9/ con lai 4 I nuGce.
¢ Lan 3: Chuyén nuéc tur binh 5 [ trd lai hét
vao thung.
¢ Lan 4: Chuyén s6 nuéc con lai tir binh 9 1
(4 1) vao binh 5 1.
Nhu vay binh 5 [ luc nay chira 4 [ nuéc.
¢ Lan 5: Chuyén nudc tu thung 16n qua day
binh 9 /.
¢ Lan 6: Chuyén nuéc tU binh 9 / sang qua
cho day binh 5 [, luc nay binh 5 [ chi con
thi€u 1/ 1a day.
Khi d6 binh 9 /conlai 9-1=28 (I).
Ta c6 thé minh hoa cach chuyén nudc cia
bai toan trén bang bang sau:

T rong thuc té€ doi séng, doi khi ching

Thung | Binh9/ | Binh51/
Ldc dau a 0 0
Lan 1 a-9 9 0
Lan 2 a-9 4 5
Lan 3 a-4 4 0
Lan 4 a-4 0 4
Lan 5 a-13 9 4
Lan 6 a-13 8 5

Bai toan 2. C6 hai chiéc binh 5/va 7 [. Lam
thé nao dong dudc dung 4 [ nuéc & mot voi
nuéc may?

bang tuong tu bai toan 1.

Binh71 | Binh5]
Lan 1 7 0
Lan 2 2 5
Lan 3 2 0
Lan 4 0 2
Lan 5 7 2
Lan 6 4 5




Bai toan 3. C6 ba chiéc binh c6 dung tich
lan luot 14 8 1, 5 1, 3 1. Binh 8 [ ch(ra day sira.
Lam thé& nao dé chia s6 sifa d6 thanh hai
phan bang nhau ma chi dung ba chiéc binh
trén?

L&i giai. Ta minh hoa cac buéc chuyén sita
bang bang sau

Binh8/ | Binh5/ | Binh3!/
Luc dau 8 0 0
Lan 1 3 5 0
Lan 2 3 2 3
Lan 3 6 2 0
Lan 4 6 0 2
Lan 5 1 5 2
Lan 6 1 4 3
Lan 7 4 4 0

Nhan xét. Xin gigi thieu mét cach suy nghi
khac dé c6 16i giai trén.
Ki hiéu x, y la luong sira ch(a trong cac binh
8 1, 5 1 sau méi lan chuyén, luc dé sé luong
stia trong binh 3 /séla8 —x -y (/).
y N
[°K}
8 ¢
7

6<>D "
5 C

NS
24 AN K

F

1¢

- NAUL N\B R

0 1234567 89 x
Trong hé truc toa d6 Oxy cap (x, y) Gng véi
mot diém, cac diém thda man diéu kién 0 < x
<8,0<y<5,0<8-x-y<3tao thanh hinh
binh hanh ABCD.
Luong sita ban dau Gng véi diém B(8; 0),
luong sita can tim (ng véi E(4; 4). N&i B voi

E bang dudng gdp khic ma cac dinh nam
trén hinh binh hanh ABCD, méi doan thang
clia duong gdp khic song song vdi truc toa
ddé hoac véi BC. Chung ta c6 dudng gap
khic BCFKLMNE, méi diém trén dudng gap
khuc cho ta moét gia tri clia cap (x, y), tir doé ta
biét dudc lugng sira chira trong cac binh qua
mbi 1an chuyén va néu ra dudc cac budc
chuyén tuong (ng.

Bai tap van dung

Bai 1. C6 ba chiéc binh c¢6 thé tich 1an lugt 13
101, 7 1, 3 1. Binh 10 [ chira day dau. Lam thé
nao dé chia s6 dau dé thanh hai phan bang
nhau ma chi dung ba chiéc binh trén?

Bai 2. (Poat-xdng chia sira)

M6t hdm Poat-xong (Nha toan hoc ngudi
Phap) ra chgd dinh mua 6 [ sita. Ngusi ban
hang c6 mot binh 12 [ dung day sita va mot
binh tréng c6 dung tich 5 [. Con Poat-xng
thi c6 mét binh trong dung tich 8 /. Phai lam
thé& nao dé Poat-xdng |4y dudc dung 6 [ siia
dem vé?

Bai 3. C6 ba chiéc binh c¢6 thé tich 1an luot 13
12 1,7 1,5 1. Binh 12 | dung day nuéc mam,
lam cach nao dé chia s6 nuéc mam dé thanh
hai phan bang nhau ma chi dung ba chiéc
binh trén?




DE THI CHON HOC SINH GIOI LOP 9
HUYEN TAM DUONG TiNH VINH PHUC

Nam hoc 2017 - 2018
Mon thi: Toan
Thai gian lam bai: 90 phut

Bai 1. (4 diém)
Cho biéu thic A=[ X=y  X=2y 4y°-x" '4XVJ:(1+ 2y J

X+2y  y-X  x24xy-2y? X-y
a) Tim diéu kién xac dinh va rat gon biéu thic A.
b) Cho biét x? + 2016y2 = 2017xy. Hay tinh gia tri cia biéu thic A.
Bai 2. (5 diém)

J2-3 +J4—-J15 + 10
23-35
2 4 9
5 +— =—t— .
X +5x+4 x“+10x+24 3 x“+3x-18

a) Thuc hién phép tinh B =

b) Giai phuang trinh

c) Tim gia tri nhd nhat cla biéu thiic C = \/16x2 +8x+1+ \/1 6x2 — 24x + 9.
Bai 3. (4 diém)
a) Giai phuong trinh nghiém nguyén 3x? + 5y? = 255.
b) Cho a, b va c 1a ba s6 nguyén duong thda man abc = 1. Chiing minh rang
1 1 1 1
+ + <—.
a?+20°+3 b?+2c?+3 c?>+2a%+3 2
Bai 4. (6 diém)
Cho diém M di dong trén doan thdng AB. Trén ciing mét nira mat phing b AB vé céac hinh
vudéng AMCD, BMEF.
a) Chimng minh rang AE L BC.

1 1
M2 MDZ  MFZ’
¢) Goi | 1a giao diém cla AC va DF, k& IK vudng géc véi AB. Bigt MD = 642 cm, MF = 342 cm.
Tinh d6 dai doan thang IK.
Bai 5. (1 diém)
Trong méit phéng cho 4037 diém, biét rang 3 diém b4t ki trong 4037 diém trén luén chon
dugc hai diém cé khoang cach nhd hon 1. Chiing minh réng trong cac diém néi trén cé it
nhat 2019 diém nam trong dudng tron ban kinh bang 1.

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

29

b) Goi H la giao diém cta AE va BC. Chiing minh rang



Nam hoc 2018-2019
Mon thi: Toan (chuyén Toan)
(Dé dang trén TTT2 s6 185+186)

DPoc lai cho ding. Do 16i ché ban nén tap
chi da dang chua chinh xac dé bai 1 phan 1
trang 28, TTT2 s6 185+186. Mong ban doc
théng cam.

Dbé dung: Giai phuong trinh

x2+3x+8=(x+5)\/x2+x+2.
1) Pat t=vx?+x+2>0. Phuong

trinh tré thanh t% — (x +5)t + 2x +6=0

t=2
=
t=x+3.
Gidi phuong trinh Vx?+x+2=2 tim dugdc
x=1 x=-2.
Gidi phuong trinh Vx?+x+2=x+3 tim
7
duoc x =——.
5

Vay phuong trinh c6 tap nghiém la

S={1;—2;—Z}-
5

2) Giai hé phuang trinh
{yz —2xy=8x2 -6x+1(1)

y2 =x3+8x% -x+1(2)
(1) & (y-x)* =(3x-1)

-x=3x-1 =4x -1

(:)[i—y:3x—1 @[yy:—2x+1.

TH1. y =4x -1 thé vao phuong trinh (2) ta
co (4x—1)2 =x>+8x% —x +1
& 16x2 —8x +1= x> +8x2 —x +1
x=0

x=1
x=7.
Tim dugc (x; y) la (0; —1); (1; 3); (7; 27).

TH2. y =-2x+1 thé vao phuong trinh (2) ta

o x°-8x24+7x=0=>

c6 (-2x+1)% =x3 +8x% —x +1

= 4x2—4x+1:x3+8x2—x+1

x=0
= x3+4x2+3x=0 S x=-1
X =-3.

Tim dudc (x; y) 1a (0; 1);(=1, 3);(=3; 7).

Vay hé phuong trinh c6 tap nghiém la

S={(0; —1; (0; 1); (1, 3); (-1, 3); (7; 27); (-3; 7)}.
1) p* +2019g* =p* — g* + 2020q*;

p* -q* =(p” +4*)(p* - ¢°)

=(P*+ %) (P - )P +9)-

Vi p, q 1a hai s6 nguyén t6 16n hon 5 nén p,q

la cacs61é, suyra (p—q)(p +q):4. (3)

Vi p,q la hai s6 nguyén t6 I6n hon 5 nén p,q

la cac s6 khéng chia hét cho 5.

Twdo p? =1, 4 (mod 5) va g2 =1; 4(mod 5)

:>p4 =1(mod 5) va q4 =1(mod 5).

Do d6 p* —q*:5. (4)

Vi 4 va 5 1a hai s6 nguyén t6 cung nhau nén

tr (3) va (4) suy ra p* +2019q™ : 20.

2) a) Ta co bc :%(c+b)2 —%(c—b)z va

1 2 1 2
ad=—(a+d)* ——(d-a)“.
4( ) 4( )

Mat khac, co %(c—b)2 <%(d—a)2 va ad =

bc nén %(a+d)z>%(b+c)2:>a+d>b+c.

b) Tacé 0<~/d-+/a<1

:>a+ds1+2\/£=1+2\/531+b+c.
Vi a+d>b+c nén b+c<a+d<b+c+1,
ma a, b, ¢, d 1a cac s6 nguyén nén a+d

=b+c+1,dodb b=c va Jd-+a=1.

Tacod Jd-Ja=1=d=a+1+2Ja ma a, d
la cac s6 nguyén nén a la sé chinh phuong.

1) Tacod
1 1 X
yZ+y+1 1+y+1 Xy + X +1
X

22)



1 3 Xyz Xy
zX+z+1 zZX+z+Xyz Xxy+x+1
1 1 1
+
Xy+x+1 yz+y+1

+
zX+z+1
_ 1 N X .
Xy+x+1 xy+x+1 xy+x+1
2) Tacod
2x2+y2+3=x2+y2+x2+1+222xy+2x+2

=1.

= 2x% +y? +322(xy + X +1)
Tuong tu ta co
2y2+22+322(yz+y+1);

272 + X% +3>2(zx + 2 +1).

Tu do6 suy ra

P2 1 1 1
—<

< + +
3 2x%+y?2+3 2y?+22+3 22°2+x°+3
1 1
+ ()
yz+y+1 zx+z+1

1
5(xy+x+1

Toagf T

y z Xyz

l+_ = xyz=>1.
X

Vi xyz>1 va x>0 nén yzzl.
X

Suy ra L

<
yz+y+1 l+y+‘|

o1 < X 5
yz+y+1 Xxy+x+1

Xyz
ZX +Z + Xyz

, 1
Tacbd <
zZX+z+1

& (xyz —1)(xz + z) 2 0 (lubn dung).

<2 (6)

Suy ra .
Xy + X +1

zx+z+1
Tu (5), (6) tacd
1 1 1
+ +
Xy+x+1 yz+y+1

zX+z+1
< 1 N X N Xy
xy+x+1 xy+x+1 xy+x+1

Ve
z

=1. (*%)

T (*) va (**) suy ra P? <3 p<

Déng thic xay ra khiva chikhi x =y =z =1.

Vay GTLN cda Pzg, dat dugc khi
x=y=z=1.

1) Do t& giac ABCD ndi tiép, nén
AFAD « AFCB va AEAD «» AEBC.

_DK_EA_AD_FD

EB EB BC FB
ViDK // EA nén KDF = ACF =DBA =EBF.
Suy ra AFKD « AFEB (c.g.c).

2) Goi | 14 trung diém EF. Goi L 1a diém d6i
xiing v@i E qua N.

Chiing minh tuong tu nhu trén, ta c6

AFLC « AFEA. TUrd6 ta céd

CFL =CFK (vi cing bang véi BFE ).

= F, K, L thng hang

= |, M, N thang hang.

Vay MN di qua trung diém cla doan EF .

3) Do AFKD o AFEB nén =KD _AE o)

FE EB EB
Chiing minh tuong tu ta co

AFLC « AFEA nén %=£=£ (8)

CL EB
FK FE
Tu (7) va (8) suy ra =T
Tudd AFKE «» AFEL néntacb
FEK =FLE = MNE .
Suy ra EF tiép xuc véi duong tron (MEN).
1) Xét tap hop A gdbm 40 phan t&r con
lai clia S sau khi loai di 10 phan t&r 5, 10, 15,
20, 25, 30, 35, 40, 45, 50 clia S.
Ta sé chiing minh tap hgp A & trén thda man
deé bai.
Gia st c6 bd s6 nguyén (x; y; z) VGi X, y, z€ A
thda man x? + y? = z°.
(Xem tiép trang 37)
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TiMm SO THiCH HOP

Bai 1. Hay thay dau ? bdi sé thich hap.

7 3 8 10
10(12| 6 -1(-10| -4 712112 6| ?7|-5
4 -5 S} 2

TA THAP (TP. H6 Chi Minh)

p Két qua 4 'DlEN SU TchH HUP (TTT2 s& 185+186)

Quy luat. Bai 1. Trong mdi hinh, s6 nam & gilra hinh vudng bang két qua phép tinh & tam

giac bén trai trir di két qua phép tinh & tam giac bén phai réi chia cho 2.

Vay s@ thich hop dién vao 6 tréng la

[Bx2—(4+2)]:2=5.

Nhan xét. T4t ca cac ban tham gia gUi bai déu cho két qua dung. Tuy nhién nhiéu ban chi

cho dap sé hodc viét cac phép tinh ma khéng phat biu quy luat thanh 16i.

@i Xin trao thudng cho céac ban trinh bay chinh xac, ngén gon: Trdn Céng Hung, 9A4,

——==== THCS Gidy Phong Chau, Pht Ninh, Pha Tho: Bui Quynh Hoa, 7A1, THCS Yén

Phong, Yén Phong, Bac Ninh; Lé Thi Thanh

Hang, 9A3, THCS Trung Vuong, Mé Linh, Ha Nbi;

Doan Minh Burc, 6A, THCS Hoang Xuan Han, Bic

Tho, Ha Tinh; Tran Luong Nguyén, 6A, THCS

Dang Thai Mai, TP. Vinh, Nghé An.

Cac ban sau dudc tuyén duong: Nguyén Viét

Hoang, 8C, THCS Van Lang, TP. Viét Tri, Pha

Tho; Bang buc Kién, 9A2, THCS Yén Phong, Yén

Phong, Bac Ninh; Lé Dirc Chinh, 8B, THCS Nhit

B& Sy, thi trdn But Son, Hoang Hbéa, Thanh Héa;

Nguyén Phan Khanh An, 7A, THCS Dang Thai

Mai, TP. Vinh, Nghé& An; Pham Dinh Thién Bao,

7C, THCS Hoang Xuan Han, Bdc Tho, Ha Tinh.
NGUYEN XUAN BINH




CUOC THI VUI

CHO |
po
VU I
HE
2018
TuH+V >8 (do nhG 1 hoac 2 ti hang chuc)
nén C = 1. Vi cac s6 hang déu 1a s6 nguyén
t6 nén I, O, E chi Iy cac gia tri (khac 1) 1a 3,
7,9,dod6 21+ 0 +E=23+7+9=22 ti
d62.1+0O+E=28.
Suyral=9, con O, E I8y gia tri 3 va 7.
Do céac chit s6 khac nhaunén G, b, U,Hva Vv
lay giatri 2,4,6,8va5 dandén G +D + U +
H>2+4+6+5=17, lai b6t di 2 tr hang don
vichuyénsangnén 0+ D +U+H=21-2=
19va V+H=8.
Ma2+4+6+8+5=25dod6éC,b,U, H
lay cac gia tri 2,4, 5, 8.
Tud6 chic6thE H=2nénV =6.
SuyraE=3,0=7.
S6 689 = 13.53, con s 659 va 1289 la cac sb
nguyén t6.
Vay bai toan c6 nghiém duy nhat la
1289 + 47 + 659 + 23 = 2018.
Gia sir 2018 = m?+ n?.
T 2018 = m?+ n? c6 n? < 2018 < 2n?,
Suyra32<n<44.
Xét s6 du khi chia cho 10. Chir s6 tan cling
clia mét s6 chinh phuong chi c6 thé 1a 0, 1, 4,
5, 6, 9 ma téng hai s& chinh phudng (bang
2018) cb6 tan cuing 1a 8 nén m?va n? chi co6 thé
c6 chi s6 tan cung la 4 va 4, hoac 9 va 9, do
d6 chii s6 tan cling clia s6 n chi c6 thé 1a 2, 8,

3, 7. Thir véi n bang 32, 33, 37, 38, 42, 43 ta
tim dugc nghiém duy nhat 1a 2018 = 43%+ 132
Co6 thé giai theo cach giai khac. Lam tuong tu
nhu trén, xét s6 du khi chia cho 5, ho&c xét s
du khi chia cho 9.

a) Gia s 2018 1a canh huyén cla
moét tam giac vudng. TU két qua Bai 2 ap
dung dang thic (n? + m?)? = (n?— m?? + 4m?n?
ta c6 20182 = (432 + 1322 = (432 — 13%)% +
4.432.13°= 16807 + 11182
Nhu vay ton tai tam giac vuong c6 ba canh la
1118, 1680 va 2018.

b) Gia st 2018 la canh goéc vuong clia mdt
tam giac vuéng c6 canh huyén la n va canh
g6c vubng la m thi c6 2018% = n> - m? =
(n— m)(n + m). Do 2018 = 2.1009 véi 1009 Ia
s6 nguyén t6 va hai s6 n — m, n + m clng
ch&n hodc cling 1&é nén chixdyran-m=2va
n+m=2.1009% = 2036162.
Tu ddé n=1018082 va m = 1018080, suy ra
dugc 20182 + 10180802 = 10180822 Nhu vay
ton tai tam giac vuéng c6 ba canh 1a 2018,
1018080 va 1018082.

Gia s c6 tam giac ABC véi
AB: BC: CA = 20: 18: 16. Ta chuyén hinh tam
giac tu hinh 1a thanh hinh vudéng c6 cung
dién tich nhu & hinh 1b.

A

C B

Hinh 1a Hinh 1b

@)



Cat hinh vuéng thanh 12 da giac
tir hinh 2a réi ghép lai thanh hinh con ché nhu

4 hinh 2b.
g
6

7
3
1N 7 |94
6 4
2|5 )
4 2 1
N ¢
31 1 g 90
Hinh 2a Hinh 2b

Xét hinh vudéng gobm 4 x4 6
vudng v6i 16 s6 a, b, ¢, d, ..., t, s, r, g dudc
dat vao cac 6 vudéng nhu & hinh 3 véi diéu
kién3<a,b,c,d,....t,s,1r,q<7.

alh| k|t 3/6|6]|3
b|9g | m|s 3|5|4/|6
c|f|n|r 713|135
d|e|P|Aq 5|4|5|4
Hinh 3 Hinh 4

Theo gia thiét tdng s6 méi hang, tdng s& moi
cot déu bang 18.

Ban dau chon dat manh bia (a; b) = (3; 3) thi
c+d=18-3-3=12=7+5=6+6.
Tiép theo chon manh bia (c; d) = (7; 5) nhu &
hinh 4. Luc d6 & hang th&t nhat h + k + t
=18 -3 =15=6 + 6 + 3. Khi chon (h; k; t)
= (6; 6; 3) thi (g; m; s) = (5; 4; 6) do cb6 cac
manh bia (h; g) = (6; 5), (k; m) = (6; 4) va

(t; s) = (3; 6). Tur d6 dat nodt cac manh bia (f; e)
=(3;4), (n; p) = (3; 5) va (r; q) = (5; 4) s& thda
man yéu cau dé bai nhu & hinh 4.

Né&u ban d4u chon manh bia (a; b) theo kiéu
khac sé& dudc cac nghiém khac. Chang han
chon (a; b) = (3; 5) thi (c; d) = (6; 4),...

Bai toan c6 nhiéu nghiém, chang han, trong
hinh 4 c6 thé d6i hai cot nao d6 cho nhau,
hodc déi hang 1, 2 va hang 3, 4 cho nhau.
Gia sU ta dat hai s6 403 va 404
vao trong hai tam giac nhu & hinh 5. Luc d6
t6ng ba s& con lai theo chiéu mi tén Ia
2018 — (403 + 404) = 1211 = 398 + 406 + 407
=401 + 402 + 408. Dién ti€p cac s6 398, 406,
407, 401, 402, 408 vao trong cac tam giac
nhu & hinh 5. TU d6 suy ra cach dién cac s6
con lai.
Bai toan c6 nhiéu nghiém, ching han, lay
hinh d6i xing véi hinh 5 qua truc AB, hoac
quay hinh 5 quanh tdm T mot géc 60°, hoac
120°, hoac 180° theo chiéu kim déng ho, hoac
quay mét goc 60°, hodc 120° ngudc chiéu kim
déng hé. Co thé ban dau ta dat hai sd 403 va
404 vao trong hai tam giac khéng ké nhau, roi
lam tuong tu nhu trén cling dudc nghiém
khac.




Hinh 7

Gia s da ghi 8 s6 vao trong 8 vong tron nhé
8 céac dinh hinh lap phuong nhu & hinh 6. Ta
thay 8 s6 ban dau nay gém 5 sé chan va 3 s6
|& nén téng 8 s& ban dau trén 8 dinh Ia s6 I&.
Sau mét budc cong thém 1 vao mdi s6 ghi
trén hai dinh bat ki thi t6ng 8 s6 méi trén 8
dinh tang thém 2 so véi téng 8 s6 cii, nhu thé
sau mot s& budc tly y thi tdng 8 s& mdi trén 8
dinh tang thém mot s6 chan so véi téng 8 s6
ban dau, do d6 sau médt s& budc thi tdng 8 s6
mdi trén 8 dinh ciing 1a s6 18, suy ra téng 8 s6
m&i trén 8 dinh khdng chia hét cho 8, tiic la
khéng thé thu dudc 8 s6 bang nhau trén 8
dinh cta hinh lap phuang.

Pat n = 9.abcd = eghik véi cac
chirsé a, b, ¢, d, e, g, h, i, k khac 0, suy ran
chia hét cho 9, do d6 tdng (e + g + h + i + k)
chia hét cho 9. Do t6ng 9 chii s6 a, b, ¢, d, e,
g, h i, kbang 1+ 2 +...+ 9 =45 =95 nén
tShgm=a+b+c+d=45-(e+g+h+i+k)
ciing chia hét cho 9, do d6 m chi c6 thé bang
9, 18, 27.

Ta xét gia tri clia chii s6 a lan lugt tir 1 dén 9.
1) V6i a =1 thi 10800 = 9.1200 < n < 9.2000 =
18000 nén e = 1 = a (loai).

2) V6i a =2 thi 18000 = 9.2000 < n < 9.3000 =
27000 ma a=2nén e = 1, nhung véi b > 2 thi
n > 9.2300 = 20700 (loai).

3) VGi a =3 thi 27000 = 9.3000 < n < 9.4000
= 36000 ma a=3nén e =2, nhung v6i b > 3
thi n > 9.3400 = 30600 (Ioai).

Vayb=1vam=>23+1+4+5=13nénc+d
=18—-(3+1)=14.
Th véi (c, d) bang (5; 9), (9; 5), (6; 8), (8; 6)
déu khong thda man.
4) V@i a = 4 thi 36000 = 9.4000 < n < 9.5000 =
45000 ma a =4 nén e = 3, nhung vGi b > 4 thi
n > 9.4500 = 40500 (loai).
Vayb<2vam>4+1+2+5=12.
eNub=1thic+d =18 - (4 + 1) = 13. Th&
Vi (c, d) bang (5: 8), (8; 5), (6: 7), (7: 6) déu
khoéng thda man.
eNéub=2thi c+d=18-(4 +2)=12. Th
Vvéi (c, d) bang (5; 7), (7; 5) déu khdng thda
man.
5) VGi a = 5 thi 45000 = 9.5000 < n < 9.6000
=54000 ma a=5néne =4, nhung véib >5
thi n > 9.5600 = 50400 (loai).
Vayb<3. Khib=1thi c+d=12, khib=2
thic + d =11, khi b = 3 thi ¢ + d = 10. Th&
thdy khong thda man.
6) VGi a = 6 thi 54000 = 9.6000 < n < 9.7000
= 63000 ma a =6 nén e =5, nhung v6i b > 6
thi n > 9.6700 = 60300 (loai).
Vayb<4vam>6+1+2+4=13.
Néub=1thic+d=18-(6+1)=11.
Thir véi (c, d) bang (2; 9), (9; 2), (3; 8), (8; 3),
(4;7), (7; 4) déu khong thoa man.
Néub=2thic+d=18-(6+2)=10.
Th{ véi (c, d) bang (1; 9), (9; 1), (3; 7), (7; 3)
déu khéng thda man.
Néub=3thic+d=18—-(6+3)=0.
Thir véi (c, d) bang (1; 8), (8; 1), (2; 7), (7; 2)
chi ¢6 (c, d) = (8; 1) thda man, luc dé n =
9.6381 =57429.
Néub=4thic+d=18-(6+4)=38, hoicc
+d =27 - (6 +4) =17. Thi véi (c, d) béng
(1;7), (7; 1) (8; 9), (9; 8) chico (c, d) = (7; 1)
thda man, ltic d6 n = 9.6471 = 582309.
7) VGi a =7 thi 63000 = 9.7000 < n < 9.8000
=72000 ma a=7nén e =6, nhung v6ib >7
thi n > 9.7800 = 70200 (loai).
Vayb<5vam=>7+1+2+3=13.
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Khib=1thic+d=10,khib=2thic+d=9,
khi b = 3 thi ¢ + d bang 8 hoac 17, khi b = 4 thi
¢ + d bang 7 hodc 16, khi b = 5 thi ¢ + d bang
6 hoac 15. Th{r thdy khong thda man.
8) Vi a = 8 thi 72000 = 9.8000 < n < 9.9000
=81000 ma a=8nén e =7, nhung v6i b =9
thin > 9. 8900 = 80100 (loai).
Vayb<6vam=>8+1+2+3=14.
Khib=1thic+d=9, khib =2 thi c+dbang
8 ho&c 17, khi b = 3 thi ¢ + d bang 7 hoac 16,
khi b = 4 thi ¢ + d bang 6 ho&c 15, khi b = 5 thi
¢ + d bang 5 hodc 14, khi b = 6 thi ¢ + d bang
4 hoac 13.
Th lai chi ¢6 (c, d) = (6; 1) thda man, luc dé
n=9.8361 = 75249.
9) VGi a =9 thi 81000 =9.9000 <nmaa=9
néhne=8vam=>9+1+2+3=15.
Khi b = 1 thi ¢ + d bang 8 hodc 17, khi b = 2
thi ¢ + d bang 7 hodc 16, khi b = 3 thi ¢ + d
bang 6 hodc 15, khi b = 4 thi ¢ + d bang 5
ho&c 14, khi b = 5 thi ¢ + d bang 4 hoic 13,
khi b = 6 thi ¢ + d bang 3 hoac 12, khi b = 7 thi
¢ +d bang 11. Thit thdy khéng théa man.
Bai toan c6 ba nghiém la n = 9.6381 = 57429,
n=9.6471=58239 va n =9.8361 = 75249.
Bai 10(184). Goi s6 chan nhd nhét 1a a thi
téng 8 s6 chan lién tiép bang
136=a+(@+2)+(@+4)+(@+6)+(@+8)+
@+10)+(@+12) + (a+14)
=8a+21+2+3+4+5+6+7)=28a+ 56,
suyra a=10.
Gia sirta dién cac s6 A, B, C, D, E, F, G, H
nhu hinh vé.
Ta da biét A =10 va C = 20.

F G

..............

Theo gia thiét, t6ng clia 4 s6 clia m6i mat bén
déu bang nhau va bang t8ng clia 4 s6 cla
moi mat chéo, dat tdng nay 1a x ta c6 2x =
136 Nnén 68 =x=10+B+20+D=10+E +
H+D=10+E+F+B=10+E+G+20=20
+G+F+B=20+G+H+D=F+E+H+G
=F+B+D+H.
Mat khac tir cac dang thic trén suy ra
y=10+E=20+G=F+B=H+D.
Dodb4y=30+B+D+E+F+G+H=30+
12+14+16+ 18 + 22 + 24 = 136.
Do d6 mbi téngy = 136 : 4 = 34,
SuyraE=24vaG=14,con F+B=H+D=
34=12+22=18+16.
ChiyrangB+D=68-10-20=38va F+H
=68-24 -14 =30.
Vay ta cb thé chon F =12, B = 22, H = 18,
D = 16 hoac chon F =18, B = 16, H = 12,
D = 22 déu thda man dé bai.

DAN QUYNH

CUOC THI VUI SO VA HINH 2018
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zﬁ TRAN DAU THU MOT TRAM NAM MUOI BAY

Ngusi thach dau: Trinh Phong Quang, GV. THCS Quang Lac, Nho Quan,

TuacHBAl! ninh Bink.

Bai toan thach dau: Cho cac s6 duong a, b, ¢ théa man ab + bc + ca = 1.
a_, \/ b 9Jc?+1

at+c

Tim gia tri I6n nhat cla biéu thic P =\/
b+c 8c

Thd&i han: Truc ngay 08.12.2018 theo dau buu dién.

TEWTED TRAN DAU THU MOT TRAM NAM MUOCT LAM (t172 s6 185+186)

Dé bai. Cho céc s6 thuc duong x, y théa 1 +1( a b j_1 1 2ab+a+b
man (x + 1)(y + 1) = 4xy. Chiing minh rang 2 2la+1 b+1) 2 2 (a+1)(b+1)
1 1ab+3<l 11+3=1

=—+—. < .

2 2 4 2 2 4

1 1 , B4t dang thiic da cho dugc chimng minh.

Lai giai. Ki hiéu a =;, b =;. Tu gia thiét ta Pé&ng thiic xay ra khi va chikhia=b = 1

eox=y=1
6 4=X_+1_V_+1=(1+1J(1+l) Nhan xét. Day khong phai 1a bai toan bat
x Yy X y dang thic qua khd. Ngoai viec can cé kinh
=(1+a)1+b)=1+a+b+ab. . ~
(1+a)1+D) nghiém dé dat a=l, b=l cac ki nang con
Suyra3=a+b+ab X y
= (Va —+/b)? +2\/ab + ab > 2./ab + ab. lai 1a cac ki nang co ban, khong phiic tap. Rat

ti€c trong cac I8i giai clia doc gia gui dén toa

soan khong cb 16i gidi nao dung. Khéng c6 vo

si nao dang quang trong tran dau nay.
NGUYEN MINH DUC

Tudbé ab <1.
Do vay ap dung bat ddng thic AM-GM cho
hai s6 thuc dudng ta ¢c6

1

1 _ X _ a
\/3x2+1 \/3+l \/a+b+ab+a2
2

X
3 a 3 a a
Ja+)@+b) Va+b a+1
sl( a _)
2la+b a+1

Tuong tu ta co

1 1( b b ]
_— < —— |
/3y2+1 2\a+b b+1

1 N 1
\/3x2+1 \/3y2+1

1( a a 1 b b
— +— |+ = +—
2\a+b a+1 2la+b b+1

Do dbé

IA




(Thuc hién tir nam hoc 2018 - 2019)

1. THI CA NHAN

1.1. Dé thi, thdi gian lam bai

- P& thi gébm c6 15 bai toan bang tiéng Viét, trong d6 12 bai dau chi ghi dap sé (mbi bai 5
diém), 3 bai con lai |a bai tu luan, bai 13 (10 diém), bai 14 (15 diém), bai 15 (15 diém) hoc
sinh trinh bay 16i giai béng tiéng Viét vao td tra 10i. Téng diém t6i da la 100 diém.

- Thai gian lam bai 1a 60 phut.

1.2. GUti dé du tuyén, chon dé, cham thi

- Pai dién clia cac doan dudc clf tham gia Ban chuyén moén clia cudc thi gli 1 dé du tuyén
bang tiéng Viét vé Ban td chic qua email: cuocthiclbttt@gmail.com (Ban t& chic sé& gui
cac doan dé mau). Mdc do kho cla dé du tuyén do ngudi ra dé quyét dinh. Cac doan gui dé
du tuyén truéc ngay 30/4 hang nam.

+ Dé du tuyén cta cap Tiéu hoc gébm 15 bai toan: 9 bai s6 hoc va 6 bai hinh hoc. Ba bai tu
ludn gom 2 bai sé hoc va 1 bai hinh hoc. Cac bai toan c6 ndi dung kién thiic dén hét 16p 5.

+ D& du tuyén cla bac Trung hoc co s gém 15 bai toan: 5 bai s6 hoc, 5 bai dai s6 va 5 bai
hinh hoc. Ba bai tu luan gébm 1 bai sé hoc, 1 bai dai sé va 1 bai hinh hoc. Cac bai toan c6 noi
dung kién thiic dén hét 16p 8.

- Viéc chon dé, in dé va té chic thi, cham thi dudc thuc hién trong 1 ngay.

e Budi sang

+ Dai dién cac doan tham gia Ban chuyén mén tap trung ltc 7h00.

+ Hoi déng chon dé dudc chia lam hai nhém: Nhém chon dé Tiéu hoc va nhém chon dé
Trung hoc co sa.

+ D& thi dugc chon, thdm dinh, in va niém phong trong budi sang.

+ Ban t6 chiic s& so chon khoang 60 bai toan clia méi cap hoc tir cac dé du tuyén va gli dén
ting thanh vién Ban chon dé.

+ M6i thanh vién Ban chon dé chon 15 bai toan, trong d6 c6 3 bai tu luan (mébi dia phuong
chon khong qua 1 bai) theo cau tric dé da céng ba.

+ Ban thu ki sé& téng hop két qua, 8 mdi cap hoc, méi dia phuong cé khéng qua 1 bai toan
dudc chon cho dé thi chinh thic. Cac bai toan dudc bién tap lai d& lam dé thi chinh thic.

« Budi chiéu

- Tir 14h00 dén 15h00: Thi ca nhan.

- TUr 15h15 dén 15h45: Thi Tiép stc toan cap Tiéu hoc va bac Trung hoc co sé.

- TUr 16h15 d&n 16h45: Thi Du lich Toan hoc cap Tiéu hoc.

- TUr 17h00 dén 17h30: Thi Du lich Toan hoc bac Trung hoc co sé.



- TUr 18h00: Cham thi ca nhan, cac thay co giao trong cac doan dugc cr vao Ban chuyén
mon tap trung dé cham thi phan thi ca nhan.

+ Bai lam cua thi sinh dugdc roc phach ho&c dan kin théng tin clia thi sinh.

+ MGi bai thi dudc chdm bdi hai giam khao.

2. THI CAC CAU LAC BO

2.1. Thi Tiép surc toan

- P& thi toan bang tiéng Anh chi ghi dap sé.

- C4c thi sinh clia mdi doi ngdi theo th(r tu s& bao danh tang dan tir trén xudng (cac doan danh
s6 bao danh theo huéng dan va gui vé Ban t& chiic). Sau thi sinh ctia mbi doi 1an ludt giai 6 bai
toan chi ghi dap s6. Khi thi sinh dau tién cla doi lam bai xong, ndp bai cho giam khéo va quay
vé cudi hang, thi sinh tht hai méi dudc nhan dé dé gidi, ci ti€p tuc nhu thé véi cac thi sinh tiép
theo. Thai gian t6i da la 30 phdt cho 6 bai toan.

- Khi thi sinh cu6i cung clia doi hoan thanh bai thi va nép bai cho gidm khao thi giam séat cla
doi d6 phat cd bao hiéu cho Ban t6 chiic biét dé tim ra ba ddi nhanh nhat méi cap hoc déng
thai chét téng thai gian lam bai déi minh phu trach véi gidam khdo. Ba doi giai bai nhanh nhat
méi cap hoc dudc cong 1 diém.

- Khi ¢6 tréng bao hiéu hét gid hodc théng bao tat ca cac doi da két thac phan thi thi giam
khdo md dap an, cham diém truc ti€p vao bai va cong téng diém. Thu ki trudng thi sé thu két
qua tai ban clia giam khao.

- Giam khdo chi dudc ghi s6 diém méi bai va tdng diém bang but muc dé do Ban t6 chiic
cung cép, khéng st dung bat c& mau muc nao khac.

- M6i c&p hoc c6 12 ddi diém cao nhat dudc tham du phan thi Du lich Toan hoc dé tranh Cup
Vang, Cup Bac, Cup Bong.

2.2. Thi Du lich Toan hoc

- D& thi toan bang tiéng Anh chi ghi dap s6.

- C6 6 vi tri mang tén 6 thanh phé cho cac ban hoc sinh d&n tham quan. Méi thanh phé c6
hai giam khao dai dién.

- Cac em hoc sinh clla méi ddi cling gidi 6 bai toan. Khi ¢6 hiéu 1énh, Déi trudng dén thanh
phd th nhat (theo hudng dén trén Thé du lich) dé 1ay dé bai 1. Sau d6 cac em hoc sinh cla
doi cung gidi bai roi Doi trudng ndp két qua cho gidm khao G thanh phd th(r nhat. Néu két qua
chua dung thi giam khdo sé yéu cau lam lai dén khi doi d6 dua ra dudc két qua dung bai 1 thi
ma&i ¢6 dudc chit ki clia giam khao & thanh phd thir nhat d& dén thanh phé thir hai nhan dé
bai 2 giai tiép. CU ti€p tuc nhu thé cho dén bai 6. Téng thdi gian t&i da dé lam ca 6 bai toan 13
30 phut. Phan thi Du lich Toan hoc sé két thuc khi hét gié hodc da c6 3 doi gidi dudc ca 6 bai
(Doi nao da giai dung ca 6 bai thi Béi trudng phét cd dé Ban t6 chirc biét). Sau khi ¢c6 tréng
bao hiéu hét gid, Thu ki trudng thi dén thu két qua tai ban cla cac doéi. M6i bai giai dung dudc
2 diém.

- Sau khi két thuc phan thi Thi Tiép stc toan va Du lich Toan hoc, Ban t8 chiic cong téng

diém ca hai phan thi va xé&p giai.

BAN TO CHUC



e ?7 o

1Al

b Két quag

Bai 1(185+186). Tim cac s6 nguyén duong a,
b, cthdamédna+b+c=91vab?=ca.

Lgi gidi. Xét a<b<c.

bat b=qa, (qe Q,q>1):>c=qza.

Khi d6, ta c6
a+b+c=a(1+q+q%)=91=1.91=7.13.

= N6u qe N thi 1+ q+q® >1 khidé a<91.
Do d6 ta c6

a=1

e TH1. 5 = <<:b=9
1+q+q°=91 (9=9 c_81.

a=7 a=7 a=7

e TH2. 5 = s<b=21
1+q+q“=13 [(9=3 c—63.

a=13 a=13 a=13

e TH3. 2 S < -<b=26
1+q+q° =7 q=2 52

“NEuge N thi q==,(x>3,y>2) va
y

(x,y)=1.
Taco a(1+q+q°) =91

& a(x2 + Xy + y2) = 91y2
2

Taco c =aLe N
2
y
St="eN Mi(x%y?)=1)

y
:>a:ty2:>t(x2+xy+y2):91

Vi x>3,y>2 nén x2+xy+y2219

= x2+xy+y?=91=6<x<9, thir chon ta

dugc x =6;y =5.

toan
qua thu

e

<~

&

= a=25;b=30; c=236.
Vay cb 8 bd (a; b; ¢) théa man dé baila (1; 9; 81);
(815 9;1); (7; 21; 63); (63; 21; 7); (13; 26;
52); (52; 26; 13); (25; 30; 36); (36; 30; 25).
Nhan xét. Nhiéu ban da bd quén trudng hop
q c6 thé la s6 hiu ti dan dén thiéu nghiém
cla bai toan. Cac ban sau c6 IGi gidi tot:
Tran Anh Tuén, 9C, THCS Hoang Xuan
Han, Dlc Tho, Ha Tinh; Ta Kim Nam Tuén,
7A2, THCS Yén Lac, Yén Lac, Vinh Phuc;
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang.

PHUNG KIM DUNG
Bai 2(185+186). Cho a, b, c la cac s6 thuc
bat ki. Ching minh rang:
HhIb+c—-al+|c+a-bj+]a+b—-c|+
la+b+c|=2(al + |b|] + |c|).
2)lal+|b]+]|c|+|[a+b+c|>]a+b|+|b+c]
+|c +al.
Lai giai. a) Trong 3 s0 a, b, ¢ ludén ton tai hai
s6 cling dau, gia st hai s6 do6 la a va b. Khi
dé ta co
|b+c—-al|+|c+a-b|+|a+b-c|+|a+b+C]|
>|b+c-a+c+a-b|+|a+b-c+a+b+c|
=2|c|+2|a+b]|
=2(lal+|b[+]c]).
b) Trong 3s6 a+b, b +c, ¢+ aludn ton tai
hai s6 “cling dau”, gia st hais6 dé lab +c va
c+a.Khidob |a|+|b|+|c|+|a+b+c]|
>|la+b|+|c+a+b+c]
=|la+b|+|b+c|+|a+c].
Cha y. Hai s6 cung dédu dugc hiéu la hai s6
cung khéng ém, hoac cung khéng duong.
Nhan xét. Phan b) c6 thé gidi bang cach dat
4n phu va chuyén vé bat dang thic & phan a).
Cé nhiéu ban gUi I6i gidi dén tdoa soan, nhung

(32)



rat ti€c c6 mot s6 ban bién d6i dai s6 sai. Hai
ban sau cé 16i gidi dung: Nguyén Véan Bao
Chau, 7/5, THCS Nguyén Khuyén, Da Nang;
Dinh Xuén Linh, 7TA, THCS bPang Thai Mai,
TP. Vinh, Nghé An.

BUI MANH TUNG

Lai giai. Gia si ton tai hai s a va b trong tap
hop cacsé dugc lapramaa: b
= a=kb (ke N¥).
Trong cac s6 dudc l1ap ra, s6 I6n nhat la
7654321 va s6 nho nhat la 1234567 ma
7654321 chia cho 1234567 dugc thuong la 6
va con du.
Suyra 2<k<6.
Mbi chif s& dudc 1ap ra co6 téng cac chir s6 1a
1+2+3+4+5+6+7=28chiacho9du1
nén a va b déu chia cho 9 du 1. (1)
Dat b=9m+1(me N).
Khi d6 a = (9m + 1)k = 9mk + k.
Vay a chia cho 9 du k.
Ma 2<k<6 = k=1 (mau thuan véi (1)).
Vay khong c6 2 s6 nao trong cac sé lap dugc
ma s6 nay chia hét cho sd kia.
Nhan xét. S6 bai gidi gii dén tda soan kha
nhiéu nhung c6 mét sé ban chi dua ra s6 du
ma khong gidi thich. Cac ban sau cé 1Gi giai
dang: Ta Kim Nam Tuén, 7A2, THCS Yén
Lac, Yén Lac, Vinh Phic; Nguyén Van Béo
Ch4u, 7/5, THCS Nguyén Khuyén, Da Ning;
Pinh Xuan Linh, TA; Nguyén Gia Béo, 6B,
THCS bang Thai Mai, TP. Vinh, Nghé An.

LE PUC THUAN

L&i giai. Goi N la trung diém cla CD.
Trén doan thdng MN |dy diém E sao cho
EDN = 15°,

E

H

D N C
TU gia thiét bai toan ta thay t( giac AMND la
hinh vuéng, nén AD = AM.

Tu d6 ANDE = AADH (g.c.g), suy ra DH = DE.
Ma HDE = 90° — ADH - EDN

=90° -15° —15° =60°.

Do d6 ADHE |a tam giac déu.

Suyra EH=ED. (1)

Tam giac EDC c6 EN viua la dudng trung
tuyén vira la dudng cao nén AEDC cén tai E.
Suy ra ED =EC. (2)

Tir (1) va (2) ta c6 EH = EC.

Suy ra AEHC cén tai E.

Ta c6 HEC = 360° - DEH - DEC.

Ma DEC =180° —EDC —ECD

=180° -15° —15° =150°.

Tirdé HEC = 360° — 60° —150° = 150°.

180° —~HEC

Do d6 EHC = =15°;

DHK = 60° +15° = 75°.

Ma AADM vubdng céan tai A nén
ADM = 45° = HDK = 45° —15° = 30°.
Trong AHDK c6 DHK = 75°, HDK = 30°

— DKH =180° — 75° —30° = 75° = DHK.

Do d6 AHKD can tai D.

Vay DH = DK.

Nhan xét. Cac ban sau cé I6i gidi tot: Ta Kim
Nam Tuén, 7A2, THCS Yén Lac, Yén Lac,
Vinh Phic; Nguyén Phan Khanh An, TA,
THCS bang Thai Mai, TP. Vinh, Nghé An;
Bui Hoang Vinh, Boan Minh Puc, 6A; Lé Anh
Tuén, 6C; Tran Gia Huy, Lé Van Minh, Pham
Binh Thién Bgo, Lé Thi Huyén Trédm, Luong
Thay Duong, Nguyén Ngoc Tram, Tran Thi
Dan Lé, 7C, THCS Hoang Xuan Han, blc

(39



Tho, Ha Tinh; Nguyén Van Bdo Chéau, 7/5,
THCS Nguyén Khuyén, Q. Hai Chau, Da Nang.
HO QUANG VINH

L&i gidi. Ta c6 nhan xét sau: V4i s6 nguyén a
ta c6 a2 chia hét cho 3 hoac chia cho 3 du 1,
a2 chia hét cho 4 ho#c chia cho 4 du 1.
V6in=1tacbd
3"+ 4" +2018" = 2025 = 452 (thda man).
V6i n=2k (ke N*) ta c6 4" =1(mod 3) va
2018" =2018% = (1) =1 (mod 3).
Do d6 3" +4"+2018" =2 (mod 3), suy ra

3" +4" +2018" khong 1a sé chinh phuong.
VGi n=2k+1 (ke N*) tacd

3" =32+ =3 3% = 3(_1)2K = 3 (mod 4).
Do d6 3" +4" +2018" =3 (mod 4), suy ra

3" +4" +2018" khéng la s8 chinh phuong.
Vayn=1.
Nhan xét. S6 bai glii vé tda soan tuong doi
nhiéu, hau hét cac ban déu gidi dung. Cac
ban sau day c6 16i gidi ding va ngan gon:
Nguyén Vigt An, TM2, THCS Marie Curie,
Q. Nam Tu Liém; Lé Ngoc Quang, 7N, THCS
Cét Linh, Q. Béng Pa; Nguyén Khac Viét,
7A5, THCS Nam Trung Yén, Q. Cau Gidy, Ha
N&i; Tran Cao Bdo Chéu, 7TA, THCS Tran
Hung Dao, TP. Budén Ma Thuat, Pak L3k,
Poan Minh Buc, Nguyén Tran Bdo Anh, V6
Thi Phuong Théo, 6A, Tran Gia Huy, Pham
Binh Thién Bao, 7A, THCS Hoang Xuan Han,
Puic Tho, Ha Tinh; Lé Duc Thang, 6C; Pham
Khanh Ngoc, 7D, THCS Van Lang, TP. Viét
Tri, Pha Tho; Chu Hai Tuyén, 7TE, THCS Vinh
Tuong, Vinh Tudng, Vinh Phac; Nguyén
Phan Khanh An, 7A; Ng6 Thi An Binh, 7E,
THCS Dang Thai Mai, TP. Vinh; Pham Ngoc
Trinh, 8B, THCS H6 Xuadn Huong, Quynh
Luu, Nghé An.

CAO VAN DUNG

La&i giai. V6i moi s6 thuc duong a, b, x, v, ta
sé ching minh

2 .2 2
G EPSCRAL) M
X Yy  X+y
Dau d&ng thic xay ra khi va chi khi 2 = b
Xy
That vay, ap dung bat d&ng thic AM-GM, ta c6
2 .2 2 2
(x+y)[a—+b—J:a2 +b? +&+&
X Yy X y
[va2 wh2
>a’ +b? +2 &.&
X y
=a® +b? +Zab=(a+b)2.
2 2
DPang thic xay ra khi va chi khi ya© _xo”
X y
Xy
Bat dang thic can ching minh tuong duong
. 4ab 2b? 6
voi — > +t— S2=
a®+4b° 3a“+2b° 9
2
= 24ab 5 +1+ 22b 3 2§+1
ac +4b 3a“+2b° 5
(a+ 2b)? 27 11 @
a’+4b%> 3a’+20%2 5
Theo bat déng thiic (1) ta co
(@+2b)> 3(@+2b)>  3(a+2b)?

a2 +4b% 3a2+12b2 (332 +2b2) +10b>

2 2 2
<3 2a >+ (2b) = 3a + 9 (3)
3a“+2b S

1002 | 3a2 +2b2
2 2
Tu dé suy ra (a; 2b)2 22b 5
a“+4b 3a“+2b
3a2 6 2b2 11

<2224
3a2+2b? 5 3a?+202 5

Tu (3) va (4) suy ra déng thic xdy ra trong

cac bat dang thic trén, tic 1a



a _2b
3a% +2b%  10b?
< (a-Db)(3a-2b)=0.

Do d6 a=b hodc 3a=2b.

Néu a=b thido (a, b)=1nén a=b=1.

Xét trudng hop 3a =2b. Dé thay a chia hét
cho 2 nén ta c6 thé dat a =2k (ke N*) suy
ra b=3k. TU détacd 1= (a b)=(2k, 3k
=k.Dodba=2, b=3.
Tém lai, ¢ hai b s6(a, b) thda man yéu cau
dé bai la (1: 1) va (2; 3).
Nhan xét. B4t dang thdc (1) chinh I trudng
hop rieng cla bat ddng thic Cauchy-
Schwarz dang cong mau. Day la mét bat
déng thi'c manh va c6 nhiéu (ng dung trong
giai toan. Ngoai cach ti€p can nhu da trinh
bay & trén, bai toan nay ciing c6 thé giai
bang phuong phéap bién d6i tuong duong, ta
c6 thé viét lai bat dang thic da cho dudi
dang (a-b)?(3a-2b)? <0. Tir d6 dua bai
toan vé xét trudng hop déng thiic giéng nhu
trong 13i gidi trén. Tat ca cac I6i giai gli dén
toa soan déu st dung phuong phap nay.
Céac ban sau day co I6i gidi t6t la: Lé Puc
Chinh, Nguy8n Thi Hién Diéu, L& Minh Long,
Nguyén Thanh Tién, 8B, Truong Ngoc Tam,
9D, THCS Nhit Ba Sy, thi tran But Son,
Hoang Héa, Trinh Duy Minh, 9C, THCS Tran
Mai Ninh, TP. Thanh Hbéa, Thanh Héa;
Nguyén Ba Hoang, 8E; Luong Minh Hiéu;
Tran Anh Vi, 8C, THCS Van Lang, TP. Viét
Tri, Pha Tho; Tran Hang Linh, 8C1, THCS
Archimedes Academy, Ha Noi.

vO QUAC BA CAN

& 5ab =3a2 + 2b2

La&i gidi. Goi x la s6 doi nuGc ngoai (x e N*).
S6 doi trong nudc la 5x.
\V6i 6x doi thi d4u vong tron 1 lugt thi téng sé

6x(6x —1)
2

tran dau la =3x(6x —1).

Vi khéng c6 tran hoa, méi tran thang ducc 3
diém, thua duodc 0 diém va téng s6 diém cac
ddi béng trong nudc gap doi téng s diém cac
ddi béng nudc ngoai nén téng s6 diém cac
dbi béng trong nuéc la:
ox(6x 1) ,
2
Téng sb diém clia cac doi bong nude ngoai |a
6x(6x — 1) : 2 =3x(6x — 1).
Mat khac 5x doi trong nuGc thi dau véi nhau
thi dat dudc s6 diém la
5x(5x —1) 3_ 15x(5x —1)
2 7 2
Do dé6 ta c6
> 15x(5x —1) o x
2

Vi xe N* nénx=1.
Do d6 chi c6 1 ddi bong nudc ngoai va 5 doi
béng trong nudc. S6 diém ddi bong nudc
ngoai dé dat dugc la
3x(6x — 1) = 3.1(6.1 — 1) = 15.
Nhu vay, doi béng nudc ngoai thang ca 5 tran
dau va doéi bong nudc ngoai xEp thir nhat
trong bang xép hang.
Nhan xét. Day l1a bai toan thd vi, cd nhiéu
ban gli bai dén tda soan, tuy nhién c6 nhiéu
ban cé I6i gidi sai hodc lap luan chua chat
ché. Cac ban sau c6 I6i gidi ngan gon:
Nguyén Tuén Duong, 8C5, THCS Chu Van
An, Q. Ngb Quyén, Hai Phéng; Nguyén Minh
Khai, 9A3, THCS Lam Thao, Lam Thao;
Nguyén Thi Diéu Linh, 9A1, THCS Van Lang,
TP. Viét Tri, Pha Tho; Nguyén Gia B&o, 6B;
Nguyén Hong Khanh Lam, 9E, THCS Dang
Thai Mai, TP. Vinh, Nghé& An; Nguyén Trong
Tam, 9D, THCS Nhit Ba Sy, Hodng Héa,
Thanh Héa; Nguyén Anh Thu, 6A3, THCS
Kién An, K& Sach, Séc Triang.

TRINH HOAI DUCONG

2
—=06Xx(6x -1).
3 ( )

<1.

6x(6x —1)

()



Bai 8(185+186). Cho hinh vuong ABCD véi
M, N 1an luot |a trung diém cGa BC va CD;
AM cat BN tai diém O. Biét dién tich t& giac
AOND bang 55 cm?. Tinh d6 dai canh cla
hinh vuéng.

L&i giai. Goi do dai canh hinh vuéng ABCD
la a.

A B

D N C
Ta c6 AABM = ABCN (c.g.c).
Do d6 AM L BN tai O.
S dung cac hé vé canh va dudng cao trong
tam giac vuoéng ta co

1 1,1 1.4 5
BO? BA2 BM? a® a? a?
2 2
BN? = CN2 +BC2 =2 g2 =23
4 4
2 2
Turdo o =22 5 _25
BO> 4 a° 4
BN 5 BN 5 NO 3
D — D — = — ) —— = —,
BO 2 N 3 BN 5
Taco
Sapn _ Sapn, Sapc 1 11y,
Specp Sapc Speep 2 2 4
Saon _Saon Sans _NO 1_31_3
Sasco San Smgcp NB 2 52 10

Tu (1) va (2) suy ra

Sponp _ Sapn | Saon 1 3 _ 11

Sasco  Sascp Sascp 4 10 20°

Do dé6 ta co

32 = SABCD :%SAOND =%' 55=100 (sz).

Vay a=10cm.

Nhan xét. Diém mau chét clia bai toan 1a chi

ra ti s dién tich M=ﬂ. Céac ban cb
SaBCD

thé thay trung diém cta BC, CD thanh cac
diém chia BC, CD ti s6 bat ki va gili nguyén
gia thiét, ta cling c6 thé tinh dudc ti s6 dién
tich trén theo cac ti s6 da cho.
C6 kha nhiéu ban tham gia gidi va giai theo
nhiéu cach khac nhau. Ldi giai trén s dung
kién thiic trong pham vi chuong trinh I6p 8 va
dung kha it bién d6i. Rat tiéc c6 mét ban da
gli 16i giadi ding nhung quén ghi tén. Cac
ban sau co Ioi gidi t6t 1a: Pao Quynh Huong,
9A1, THCS Mébc Chau, M6c Chau, Son La;
Han Vii Long, Luong Minh Hiéu, Nguyén Thj
Diéu Linh, Nguyén Thdo Chinh, Nguyén Bao
Long, 8C, Nguyén Ba Hoang, Dinh Gia Huy,
8E, Nguyén Ngoc Pang, 9H, THCS Van
Lang, TP. Viét Tri; Vi Minh Khai, 9A3, THCS
LAm Thao, LAm Thao, Pha Tho; Trédn Dirc
Huy, Bui Ha Linh, 8D; Nguyén Thanh Phi
Long, 9A, THCS Dang Thai Mai, TP. Vinh;
Lé Van Quang Trung, Nguyén Huy Hoang,
Lé Van Manh, Lé Anh Puc, 9B, THCS Ly
Nhat Quang, D6 Luong; Pham Ngoc Trinh,
8B, THCS H&6 Xuan Huong, Quynh Luu,
Nghé An; Pham Khanh Huyén, 9B, THCS
Hoang Xuan Han, DBic Tho, Ha Tinh;
Nguyén Trong Tam, Truong Ngoc Tém, 9D,
THCS Nhit Ba Sy, Hoang Hbéa; Luong Anh
Minh, 9A, THCS Lé Hiu Lap, Hau Ldoc,
Thanh Héa; Nguyén Tudn Duong, 8C5,
THCS Chu Van An, Q. Ngé Quyén, Hai
Phong; Ta Kim Nam Tuén, 7A2, THCS Yén
Lac, Yén Lac; Nguyén Hai Khoa, 9A, THCS
Ly Tu Trong, Binh Xuyén, Vinh Phic.

TRAN QUANG HUNG




LETTED (1772 56 185+186)

Tham ti quay vé quan ca phé dé tra tién. Co
chd quan nhanh nhau:

- Cha oi, chd lam thé nao ma ba 8y khong
doi tién nira vay. Chu gidi qua!

- C6 gi dau, nhin thai do cta ba &y la biét
khéng phai ngudi mat tién.

- Chau nghi nhin vay chua chac da ding a!

- Tat nhién, con can li 1& nita chau a.

* Ba ta noi doi viéc vao ngan hang rut tién, vi
7h ba ta da c6 mat & clra hang sach, néu thé
ba ta phai vao ngan hang truéc 7h dé rat
tién, ma ngan hang 7h chua lam viéc.

* Ba ta noi d6i vé viéc mua sach: Quay sach
Tu dién Tiéng Anh & géc khuéat trong cling
cla clta hang sach, khéng thé vira chon
sach vira nhin ra clfa dudc. Ma chéng ai
chon 1 cuén sach dinh mua tu trudc lai mat
ca tiéng déng hé. Ba ta & trong dé chd dé toi
cho anh tho khoa.

* BAo vé la chau ba ta sao ba ta khéng nha
anh ta gir tién gilp hoac tréng gitp. Chi c6
diéu chu chua rd |a sao ba ta lai ¢t 4m 7 d6
téi cho anh tho khoa.

- A, chau biét roi. Anh bdo vé va anh thg
khoa d3 tiing gay g6 véi nhau may lan day a!
Chéc ba ta muén dudi anh tho khoa ra khoi
khu vuc dé.

- A ra thé!

@) S Phén thudng ki nay sé dugc gui tdi
—mmi cac tham i sau: Tran Cbéng Hung,
9A4, THCS Gidy Phong Chau, Phi Ninh;
Nguyén Viét Hoang, 8C, THCS Van Lang,
TP. Viét Tri, Pha Tho; Poan Minh Bdc, 6A,
THCS Hoang Xuan Han, Bic Tho, Ha Tinh;
Nguydn Phuong Linh, 7A1, THCS Yén
Phong, Yén Phong, Bac Ninh; Pinh Quang
Hoang, THCS bang Thai Mai, TP. Vinh,
Nghé An.

Tham tir Sé Loc Coc

(Tiép theo trang 23)

Vix,y, ze Anénx,y, z déu khéng chia hét
cho 5 va x? y% z2=1; 4 (mod 5). (*)
Matkhac x> +y?*=z°nén 2’ =1+1;1+4; 4 + 4;
4 + 1 (mod 5) mau thuan véi (*) nén diéu gid
st 1a sai. Do do tap A vGi 40 phan tr vira tim
la thda man dé bai. Tap hop A & trén co thé
khong phai la tap duy nhat thda man.

2) Cac b s Pythagoras (x; y; z) véi X, y, z < 50
la:

+ Ung v6i s6 5: (3; 4; 5); (5;12;13).

+ Ung v6i s6 10: (6; 8; 10); (10; 24; 26).

+ Ung v6i 6 15: (9;12; 15); (8; 15; 17);

(15: 36; 39): (15; 20 25).

+ Ung véi s6 20: (15; 20; 25); (12; 16; 20).

+ Ung v6i s6 25: (15; 20; 25); (7; 24; 25).

+ Ung v6i s6 30: (18; 24; 30); (30; 40; 50);
(16; 30; 34).

+ Ung véi s6 35: (21, 28; 35).

+ Ung véi s6 40: (30; 40; 50); (24; 32; 40);
(9; 40; 41).

+ Ung véi s6 45: (27; 36; 45).

+ Ung vGi s6 50: (30; 40; 50); (14; 48; 50).

Cé it nhat mét tap A cd 41 phan ti thda man.
That vay, khi b sung 5 phan ti 10, 15, 25, 40
va 45 vao tap A, ta thay cb tat ca 9 bod s6 tao
thanh bd do6 dai 3 canh cla mot tam giac
vudng 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 A c6 41 phan tir con lai thda man
deé bai.

g
(6,6.10)
(0:29;2¢)-(9:42:18)
(24, 52;40)

(37



CAU LAG BO

TOAN TUOI THO DE THI

CAU LAC BO TTT

NGUYEN BUC TAN

Ki 20

CLB1. Let a, b, c be non-zero real numbers such

that a+b+c:i

and a + b is integer. Prove
abc

(1+b%c?)(1+ a’c?)
c? +a’b?c?
CLB2. Find the quadratic polynomial such P(x)

such that P(0) = 20, P(1) =11, P(2) = 2017.
CLB3. Find all whole number n such that n? — 2n
+ 15 is divisible by 7".
CLB4. There are 24 numbers in a circle, each
number is equal the absolute value of the
difference between 2 preceding numbers with
clockwise direction. The total sum is 32. Find
these numbers.
CLB5. Let ABC be a right-angled triangle at A
with altitude AH. Prove that
1+1_1_ b 1+1<1
AB? AC? AH?’ AB® AC® AH®
DUONG THU TRANG (dich)
0 0000000000000 OCOCGEOGCNOGEOSGSEOGEOSEOSEOOSOSOSOVIOE
Poc lai cho dung. Trong i giai bai CLB1 sé
187, TTT da c6 I8i gidi chua chinh xac, mong ban
doc théng cam. Sau day la I8i giai dung.
Xéta=-p, b=-1,c=1VGiplasd nguyén to, 1a
bo ba s6 nguyén théa man dé bai.
Khi d6 a + b = —(p + 1) khéng dat gia tri nhé nhat
vi khéng c6 s6 nguyén té 16n nhat.

LETTED Ki 18 (1772 56 185+186)
CLB1.TUt a+b+c=0=a+b=-c
= (a+b)3 = (—c)3 = a’+b° +3ab(a+b) = —c3.

—3abc=a’+b%+c® =0=abc=0.
CLB2.Taco

that is a square number.

2x, vGix =0 .
[X|+x= . = |X|+x:2, VxeZ.
0, v6ix<0

Apdungtacé |a-b|+|b-c|+|c—-d|+|d-a]
=(la-b|+a-b)+(|b-c|+b-c)+(|c-d|+c—d)
+(|d-a| +d—a) chia hét cho 2 véi moi s6 nguyén
a,b,c d

Do d6 a2018+2019=|a—b|+|b—c|+|c—d|+|d—a|

chia hét cho 2. Tirdé a2%"® chia 2 du 1

= achia2du1, do dbalé = a?chia 8 du 1

= a® — 1 chia hét cho 8 va a° + 1 chia hét cho 2.
Vaya'? =a'? —1+1=(a® - 1)(a® + 1) + 1 chia16.dur1.
CLB3. Goi tudi cla con hién nay la x
(x e N*,x < 49), khi d6 tudi cGia cha la 49 — x.

Sau 3 nam nifa, tudi con bang 37,5% tudi cha nén
Xx+3=0,375(49 - x +3) & x =12 (thda man).

Do d6 hién nay con 12 tudi, cha 37 tudi.

Gi4 st tru6c day y nam tudi cha bang 3,5 1an tudi
con (ye N*,y<12).

Ta c6 phuong trinh

37-y=3,5(12-y) &y =2 (thda man).

Vay cach day 2 nam tudi clia cha bang 3,5 lan tudi
con.

CLBA. (Hinh 1). Ta cb

AE = AD - DE =12 -7 =5 (cm).

Tam giac ABE vuédng tai A nén ta c6

BE2 = AB? + AE?= 169 = BE =13 (cm).

Ta c6 ABCD la hinh vuéng nén BD la dudng trung
truc clia doan thdng AC.

Do d6 BM = DM

— MD +ME = MB + ME > BE =13 (cm).

Vay MD + ME nhd nhat khi B, M, E thdng hang.

A
A B
E E
D
D C B F C
Hinh 1 Hinh 2

CLBS5. (Hinh 2). Vi EF la duong trung truc cla
doan théng BD nén ta c6

DE = BE = AB - AE, DF = BF, EDF = EBF = 60°.
Ta c6 ADF =BCA +DFC (g6c ngoai tam giac
DFC) = 60° + ADE = 60° + DFC = DFC = ADE.
AD DE AE
CF FD CD’
Khong mat téng quat, gid st AB = BC = CA = 3.

2 3-AE_AE_2+3-AE+AE 5

Tir d6 AADE v ACFD (g.g) =

Do d6 — = = =—.
CF BF 1 CF+BF +1 4
2
:>AE=§:>CF=§:>SA£=(£j =§_
4 5 Scep \CF) 16

Nhan xét. Khong c6 ban nao giai dung ki nay.
THIEU QUANG TUNG



LO1 GIAI DA HOAN HAO CHUA?

CAO NGOC TOAN
(GV. THPT Tam Giang, Phong Dién, Thtta Thién - Hué)

Bai toan. Cho hinh binh
hanh ABCD, goi O la giao
diém cta AC va BD. Pudng

SAI 0 DAU?

tron tdm O ban kinh R cat
sUA cHO PUNG OB, OD theo th(r tu tai E va
F. Chimg minh réng BF = DE.
LJi giai.
@)
£ C
D v

Ta c6 OB = OE + EB; OD = OF + FD.
Ma OB = OD nén BE = DF. (1)

Taco

BF =BE + EF. (2)

DE =DF + FE. (3)

Tu (1); (2) va (3) suy ra BF = DE.

Theo ban, I0i giai trén dd hoan hdo chua?

LEETED (TTT2 56 185+186)
LOT GIAI DUNG CHUA?

L&i ban. LGi gidi da dang chi dang khi

OP zi. That vay vi dién tich 16n nhat cla
V2

g . RZ R
tam giac AOB la —, khi OH=—, nhung
2 2
s R .. R
OP >0OH. Do d6 khi OP <—thi OH<—,
V2 J2

nhu vay AB >R+/2, nén ding thic nhu I3i
giai khong thé xay ra.

Goi H 1a hinh chiéu vuéng géc cta diém O
len dudng thang d. Vi dudng thdng d khong
di qua tam O cla duong tron nén H la trung
thang AB,

diém cla doan
AB

AH=BH="—.
2

suy ra

% TH1. OP>- (Loi gidi nhu TTT2 6
V2
185+186).

4 TH2. OP <3
V2
R

R
Khi d6 OH<OP <— = OH<—.
V2 \2

Ta sé chiing minh
Saop <OPAR? —0OP?.(1).

That vay: (1) & OHVR? —OH? <OP-yYR? - OP?
& OH(R? - OH?) < OP?(R? - OP?)
& R?(OH? - OP?) - (OH? — OP?)(OH? + OP?) <0
& (OH? - OP?)(R? - OH? - 0OP?) < 0. (2)
Vi OP <X OH<-X nén OP2 + OH2 <R2.
V2 2

Tur d6 suy ra R —OP? —OH? > 0.
Vay bat déng thic (2) dung.
Do d6 Spog < OP-VR? - OP?.
Suy ra dién tich tam giac AOB 16n nhat la
OP./R? —OP? khi tam giac AOB can tai O
va P la trung diém cla AB.

... Nhan xét. Day la bai toan hay va
,,@Eﬁ*ﬂﬁ,ﬂ%ﬁ kho, rat tiéc khéng c6 ban nao
phat hién va giai quyét dugc truong
hop 2. Phan thudng xin don vao ki sau.

VI MANH TUONG



YU AN CHIEC DONG HO QUA LAG

E ——

PINH HUY HOANG (Ha N6i)

40 mot budi sang mua thu Ha Noi,
‘} troi se lanh, phang phat trong gi6 la
mui huong cta 6i, bau khong khi tran
ngap sdc séng, Sé Léc Coec vuon vai hit mot
hai that dai nhu dé nuét tron su trong lanh &y
vao cd thé.
Reng! Reng! Reng!, nhiing hoi chudng dién
thoai di dong cla tham tr vang 1én bat chot
nhu muén pha tan di bau khong khi ém a.
- Chao nha ty phi D6, c6 chuyén gi ma goi toi
sém thé?
Mét giong nam vé hét hodng phia dau day
bén kia cat lén:
- Toi biét hdom nay la ngay nghi, nhung su
viéc dén bat ngd qua, téi danh phién dén 6ng
vay.
- C( binh tinh ké t6i nghe, chic 1a viéc quan
trong va gap gap |&m phai khéng?
- Pang vay - 6ng Db dap 16i - nhu 6ng biét
day, t6i c6 s& thich suu tdm déng hé c6,
nhung that budn khi sang s6m nay ldc co gidp
viéc nha t6i vao phong dé lau chui don dep,
chi 8y phat hién chiéc déng hé qua 3¢ tir thdi
ong c6 t6i dé lai da khong canh ma bay.
- Han 14 6ng rat néng long tim lai né roi. Toi
sé dén do6 ngay.
No6i xong Sé L6c Céec cup may, khoang 30
phut sau, 6ng t6i nha ty pha DA. Khi budc qua
canh céng, tham ti khéng quén xoa dau vuét
ve chi chd nghiép vu ma 6ng D6 mua Ve tir
lau dé gilr nha.

- Ban clia t6i that t6t bung! Mgi 6ng vao can
phong trung bay cua toi.

Hai ngudi cung di vao can phong, moi th{
dudng nhu khéng c6 nhiéu xao tron. Tham to
da tiing vao day vai 1an. Ong kha nhé chiéc
déng hd qué lac, nd 1a chiéc dong hd chi cé
kim va c6 mot qua 14c rat dep phia dudi. Ong
con nhan ra c6 mét 16 hinh tron be bé da dé
nhin vao can phong & ngay trén tuong, thong
ra san vuon phia sau. Chiéc 16 d6 néu tu
ngoai nhin vao phong, sé thdy chiéc guong
phdng cd dai ma 6ng D& bé tri & ngay thang
do.

- Tai sao céi 16 ki la kia éng chua bit n6 di
nhi? - Sé Léc Céc thc mac.

- A, khi phong dang khéa t6i hay nhin vao qua
chiéc 16, t6i s& ngdm chiéc déng hé qua lac
qua cai guong, vi né dudc treo doi dién ngay
cai guong ma, hon nita t6i van muén cé chat
khoéng khi tir ngoai vuon len vao phong khi toi
dong kin ctra.

Tham t bat cuai:

- Cai 16 cling loi hai day. Ma ta vao van dé
chinh théi, déng hé quéd lac d6 téi qua éng
con nhin thdy n6 khong?

- Toi chi thuong di qua phong dé mot l1an
trong ngay, hdm qua t6i vao phong luc 10 gio
sang dé 1ay mot chiéc dong hé dem di ra hiéu
sta, lic 8y chiéc déng hé qua I&c van con.
A... hinh nhu t6i quén khoéng khéa clra.



R6i khong dgi tham t& noi gi thém, éng D6
goi ngay chi gitp viéc dang 8 ngoai san vao
va hoi:

- H6m qua chi don dep c6 thay t6i quén khoa
clra phong trung bay khéng?

- H6m qua Iuc téi di don dep ngang qua, toi
c6 thay phong trung bay chua khoa, toi nght
ong chi quén nén da khba ngay, tiéc la toi
cht quan khéng kiém tra lai nén cé thé déng
ho luc 8y da mat.

Sé Loc Coc nbi:

- T6i cling nghi vay, éng D6 c6 ndi ra khdi
phong la 10 gid, chi c6 dé y luc chi khoa
phong 1a may gid khong?

- C6 hai lan t6i di qua phong, 1an mét t6i di
phia sau dang san vudn
dé quét 14, t6i chi

nhin déng hé qua cai 16
nhd, ltc d6 dong hd qua
ldc van con va n6 chi 1
gid. Sau do6 téi di lam
viéc, lac t6i di ngang qua
phong méi thay clra con
chua khoéa nén téi voi
khoa lai, réi t6i vé phong
khach don dep, luc dé
déng hé phong khach chi
1 gio rudi.

Tham t& tram ngam: “Chi
trong vong nia ti€éng ma
ké gian d& qua nhanh
tay, lic 8y c6 1& éng Do
dang nghi trua, liéu con ai
biét chiéc dong hé nay
khoéng 6ng?”

- Con hai ngudi nita, mét la dlra chau t6i tén
Manh, lan nao dén day né cling mugn toi
chia khéa dé vao ngédm bo ddng hd, ngudi
con lai la 6ng ban lam an cla toi, tén la
Trung, clng tung vao can phong nay, toi
thudng hay ké vé chiéc déng hé nay vi éng
Trung cling thich n6. H6m nay t6i cling mdi
ong Trung sang day dé ké vé viéc bi mat
déng ho va ban mét s6 chuyén lam an day.
Sé Loc Coc nbi:

- Vay thi hay qu4, t6i dang can hdi 6ng ta may

diéu, 6ng goi chau Manh sang day luén nhé.

- T6i goi ngay day.

Mét lGe sau, khi cad 2 ngudi c6 mat, tham t&
Sé Léc Cée bat tay 6ng Trung va hoi:

- Xin 16i 6ng, 6ng vui long cho biét khoang tir
1 gid dén 1 gid rudi chiéu hém qua éng lam
gi, G dau?

- Hém qua t6i & cong ty lam viéc ti sang dén
chiéu. Ong c6 thé hdi ngudi & cong ty toi.

- Cam on 6ng! - Tham t& quay sang nhin
Manh - Vay con chau Manh thi sao, ltc 8y
chau lam gi?

- Sang qua thi chau kha ranh réi, chau & nha
thoi, nhung chau di xem phim tu luc 12 gio
trua dén 2 gid chiéu, chau con gilt cuéng vé
day chu, chau di xem véi
I6p nén chd c6 thé hoi
thém cac ban 4y a.

Sé Léc Coéc cam cudng
vé va chau may:

- Pang 1a thé that, nhu
vay cad 2 ngudi déu cb
bang ching ngoai pham
roi, vay thi ai 1a thd pham
day?

Tham t& di di lai lai, chot
nhé ra diéu gi d6 6ng lién
quay sang hdi ban minh:

- Cha ché ma anh nubi
gilr nha rat tot
dang khéng? Choé nghiép
VU ma.

- Chinh xac. N6 di quanh
nha to6i cd ngay, nhat la
gid trua hay dém thi n6 cang di nhiéu, toi
nghi khong c6 ké gian nao dét nhap dudc
dau vi trua qua t6i khong nghe n6 sla gi.

- Cha! Vu nay héc bua day, cling may la toi
da phat hién ra manh méi roi, téi c6 hai co sd
I6n dé nghi ngd va can hdi thém moét trong
hai ngugi 1a 6ng Trung hoac cau Manh, con
chi giup viéc tdi van nghi ngd nhung toi sé
hoi sau.

Cac tham tir Tubi Héng c6 doan ra ai la
ngudi ma tham tlr sé héi thém khong? Hai li
do tham tr nghi téi la gi?



paired).

AT
50 AN

NEGLISH THROUGH PROBLEM SOLVING

AEETED (1172 56185+186)
Solution.
A E B
37°
C D

Because points A, E, B are on the same line,
hence, ZAEC + ~CED + «DEB =180°

= /DEB =180° — (£LAEC + ZCED)
=180° —(37° +90°) = 53°.
As ZCDE and «DEB are alternate angles,
so, they are equal in size.
Thus, ~CDE = ZDEB =53°.
Nhan xét. Cac ban sau c6 I6i gidi ding va
dugc thudng ki nay: Ha Nguyén Vi, 7C,
THCS Hung Vuong, thi x4 Pha Tho, Pha
Tho; Lé Thi Thanh Hang, 9A3, THCS Trung
Vuong, Mé Linh, Ha Noi. )

PO BUC THANH

The number of pairs of red socks, the number of
blue socks and the number of white socks Mr. Zack has are consecutive
even numbers respectively. He always puts all of his socks in a box. It is
known that when blinded, he has to take out 26 socks to make sure that
he has exactly 1 pair of white socks. How many socks does he have in
total? (The right sock is different from the left one and all the socks are

TS. bO PUC THANH

(GV. Truong lién cép Tiéu hoc va THCS Ngb6i Sao Ha N6i)
Cac ban hay giai bai toan trén bang tiéng Anh va gii vé tdoa soan nhé!
Nam ban co bai gidi tét nhat sé dude nhan qua.

Ta Kim Nam Tuén, 7A2, THCS Yén Lac,
Yén Lac, Vinh Phiac; Nguyén Van Bédo
Chéau, 7/5, THCS Nguyén Khuyén, Da
Né'ng; Tran Gia Huy;, Pham DBinh Thién
Bdo, 7C, THCS Hoang Xuan Han, Dlc
Tho, Ha Tinh; Pham Ngoc Trinh, 8B,
THCS H6 Xudn Huong, Quynh Luu;
Nguyén Phan Khénh An, TA; Nguyén Gia
Béo, 6B, THCS Dang Thai Mai, TP. Vinh,
Nghé An; Nguyén Tuédn Duong, 8C5,
THCS Chu Van An, Q. Ngbé Quyén, Hai
Phong; Nguyén Thi Diéu Linh, 9AT;
Nguyén Ba Hoang, 8E; Luong Minh Hiéu,
Tran Anh Vi, 8C, THCS Van Lang,
TP. Viét Tri, Pha Tho; Nguyén Anh Thu,
6A3, THCS Ké& An, K& Séach, Séc Trang.



0 chi
PIA DIEM THAM QUAN

2\ HO THI THU HUONG
(GV. TH Vugng Léc, Can Léc, Ha Tinh)

? Ki nay Hong dudc Ha dan dén rat nhiéu diém tham quan, mua sdm va
gidi tri trong thanh phé SPRING xinh dep. D6 la nhiing nci nao? Mdi

i
o

VAO THAM VUON AN cac ban nhanh tay, nhanh méat tim xem nhé! Cac phan qua dang chd

cac ban dé!
RI(I|VIERIRE|U|ISIH| S|C
E(FIAIC/ITIOR|[Y C|OU|L
S EIRIQB|O(SIAH|T|P|]
TIURRADG|I|O/E|E|H
AP/ O[E/N(V|L|R|O|L|R|F
UP/AIRIK|T/N|(P|L|L/ MR
R/ JIDIPR|I|[SIONIIAS
AO|[T|S|J|E[X|R|/B|(B|/RH
N|{C HUR|CHTLRK|Y
TIDICIB/UICKIH I|AE|W
W LILM[US|EIJUMR|T H
OH|OS|P|I|TA/L|Y|L|E

Kot qua 0 chi BIRDS (TTT2 s& 185+186)

: Tén cac loai chim dang “4n trén” trong 6 @ficy Nhan xét. TTT nhan dugc rat
© chit da cho la “SSSS nhidu bai tham du tir khdp moi
: % ALBATROSS  Chim hai au mién T8 qudc. Ban nao ciing néu ra dugc :
: mot vai cai tén trong ho nha chim, tuy :

Py A ca :
: AWK Chim i'eu hau nhién chi ¢6 5 ban sau dugc nhan qua vi da :
:  CRANE Con séu néu dugc da 10 tén: Nguyén Ha Trang, :
: % OWL Con cu 6A3, THCS Lam Thao, L&m Thao, Pha :
: %k HERON Chim diéc Tho; Nguyén Thién Ding, 6A; Nguyén Mai
: %k SWAN Con thién nga CI:Ii, 7~C, THQS chéng Xuén Han, Bdc Tho,
! % PEACOCK Con céng Ha‘Tlnh, Dinh ‘Bao Ngoc, 6E’, THE)S \/‘l"nh :
: ] o Tudng, Vinh Tudng, Vinh Phuc; Lé Hoang :
i % PELICAN Chim b6 nong Minh, 8D, THCS Dang Thai Mai, TP. Vinh,
i %k PARROT Con vet Nghé An. :
: % STORK Con co NGUYEN MINH THU :



cac dudng chéo.

£

COMPA VL. TiNH
AEETED (1772 56 185+186)

VE THE NAO NHI?

Pé dung duoc hinh theo yéu céu, ta can co
dinh Ii Desargues.

Pinh Ii. Trong mat phing cho AABC va
AA'B'C’. Gid st AB va A’'B’ cat nhau tai M;
BC va B'C’ cat nhau tai N; CA va C'A’ cat
nhau tai P thi ba diém M, N, P thdng hang
khi va chi khi AA’, BB’, CC’ déng quy.

Ta sé ching minh néu AA’, BB’, CC’ dong
quy tai O thi M, N, P thdng hang. (Phan
ngugc lai ban doc tu chiing minh).

Ap dung dinh li Menelaus cho cac tam giac
OBC, OCA, OAB vGi cac cat tuyén NB'C’,
PA’C’, MB’A’ tuong Ung ta cb

NB.C'C‘B'O ~109)

NC C'O B'B
PC A'A C'O
PA'A'O'C'C

1(2)

PA GIAC 2017 CANH

Bai toan. Cho da giac 16i c6 2017 canh. Vé tat ca cac dudng chéo cla
da giac. Mot dudng thang d khong di qua dinh ndo cla da giac va cat
hai canh clia da giac. Hong néi rang: Pudng thang d nay cat mét s6 chan

Ha néi rang: Pudng thdng d nay cat mot sé 1& cac dudng chéo.
Theo ban, ai néi dung? Vi sao?

TA THAP (TP. H6 Chi Minh)

|\/|A_ B'B.A'O ~1(3)
MB B'O A'A

Nhan (1); (2); (3) theo tling vé ta dugc

NB PC MA __

NC PA MB

Theo dinh |Ii Menelaus thi ba diém N, P, M
thang hang.

Tré lai giai bai toan ki trudc.

O

C’\ P
y Z
Tu diém O ké ba tia Ox, Oy, Oz khéng di qua
M sao cho Ox cdt a va b thr tu tai A va A’,
Oz cdt a va b Ian luct tai C va C’. V& céac
dudng thdng MA, MA’ cat Oy th(t tu tai B va
B’. V& cac duong thdng BC, B'C’, ching cét
nhau tai N. N&i MN ta dugc dudng thang can
dung (Theo dinh li Desargues thi M, N, P
thdng hang).

Nhan xét. Khong c6 ban nao ¢ IGi giai dung
bai toan nay. Phan qua ki nay TTT sé dé
danh cho ki sau.

VU BINH HOA



A
sz Ki 36
Hay thay cac chii cai bai cac chii s6. Cac chit khac nhau biéu dién cac chir

s6 khac nhau sao cho thda man ca hai phép tinh. Ldi gidi can c6 1ap luan
l6gic.

U
o

YD Kl 34 1112551854126

_ FIVE , FIVE
FOUR FIVE
ONE EVEN

PONG BA

ViSxS=.0maO0 khac Snén Schico thé [ pos | sa2 | 593 | 562 | 597 | 548 | 519
122,3,4,7,8 9vaOchicothétuong ing1d [5os [ aaz | 593 | 564 | 597 | 548 | 510
4,9, 6,9, 4,1 (xem bang dugi):

CUATRO| 293764 | 351649| 318096 | 356409 | 300304 | 269361
S 0| 1|,2|3|4|5|6|7|8]|9 Kétqua| Loai | Loai | Nhan | Loai | Loai | Loai
S 0 11213 4|5|6|7|8|9

SxS 0 114 |9 |16|25|36|49 |64 | 81

» VGi D =6 ta ¢ bang sau

DOS 642 693 697 648 619

- - Dos | 642 | 693 | 697 | 648 | 619
Tlc la OS chi cé thé la 42, 93, 64, 97, 48, 19. CUATRO| 412464 | 480249 | 485809 | 419904 | 383161

Vi 316 x 316 = 99856 (5 chif s6) va 317 x 317
=100489 nén DOS x DOS = CUATRO la s6 . .
c6 sau chit s6 thi D chi c6 thé bang 3, 4, 5,6, ° Y0i D=7 ta cobang sau

K&t quéa |Loai|Loai|Nhan | Nhan| Nhan|Loai|Loai| Nhan [ Nhan | Nhan

Két qua| Loai Loai Loai Loai Loai

7,8, 0. DOS | 742 | 793 | 764 | 748 | 719
Ther (€ kiém tra DOS x DOS = CUATRO, s6 DOS | 742 | 793 | 764 | 748 | 719
nao trung thi loai). Tiéu chi loai: K&t qua nao CUATRO| 550564 | 628849 | 583696 | 559504 | 516961
c6 chi s6 trung thi loai, vi CUATRO la cac s6 Kétqua| Loai | Loai | Loai | Loai | Loai
cb tat ca cac chir s6 khac nhau va phai khac L .,

g » V6i D =8 ta c6 bang sau
véi D, S.
« V6i D = 3 ta c6 bang sau DOS | 842 | 893 | 897 | 848 | 819

DOS 842 893 897 848 819
CUATRO| 708964 | 797449 | 746496 | 804609 | 670761

Két qua| Loai Loai Loai Loai Loai

DOS 342 364 397 348 319
DOS 342 364 397 348 319

CUATRO| 116964 | 132496 | 157609 | 121104 | 101761
o Ve ed
Kétqua | Loai | Loai | Loai | Loai | Loai * VGi D =9 ta co bang sau

DOS 942 993 997
DOS 942 993 997
CUATRO| 887364 | 929296 | 898704

» V6i D =4 ta ¢ bang sau

DOS 493 497 419
DOS 493 497 419
CUATRO| 243049 |247009| 175561

Két qua| Loai Loai Loai

Vay bai toan c6 nghiém duy nhat la
564 x 564 = 318096.
« V6i D =5 ta c6 bang sau TTT

Két qua| Loai Loai Loai




CHUTG MINH BINK L PYTHAGORAS BANG NHIEU CACH

DANH CHO CAC NHA TOAN HOC NHO >2

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

khi gidi cac bai toan hinh hoc. Nhiéu

ban yéu toan da tim nhiéu cach chimg

minh dinh Ii nay. Viéc ching minh mét
bai toan hay moét dinh Ii theo nhiéu cach gitp
cac ban hoc sinh c6 théi quen nghién cuu
Sau cac bai toan, tur do rat ra nhing bai hoc
bé ich. Sau day chung téi xin gidi thiéu mot
s6 cach chimg minh dinh Ii ndi tiéng nay.
Dinh li Pythagoras. Trong mdt tam giac
vudng téng binh phuong hai canh goc vuéng
béng binh phuong canh huyén.
Chung minh. Xét tam giac ABC vudng tai A
c6 BC = a, AB = ¢, AC = b. Ta sé ching
minh a% = b? + ¢2.

B

Bjnh li Pythagoras co nhiéu tng dung

A b C
e Céch 1. Ta x&p bon hinh tam giac vudng
bang nhau vao trong hinh vuéng cé canh dai
la b + ¢ theo hai cach nhu sau:
c c

Hinh 1 Hinh 2
TU hinh vé trén ta thdy & hinh 1 thi hinh
vudng nho cb canh 1a a va co dién tich 1a a2,
& hinh 2 thi hai hinh vuéng nhé c6 canh la b
va ¢ nén c6 dién tich lan luot 1a b? va ¢,
Suy ra a’=b? + ¢%

® Cach 2. Ta xép bén hinh tam giac vuong
bang nhau dé dudc hinh vuéng CBED c6 do6
dai canh la a nhu hinh vé.

Khi d6 t& giac ANPM la hinh vuéng cé d6 dai
canh 1a |c - b| (néu b = ¢ thi bén diém A, N, P,
M trung nhau).

C a B
C
A
M
D E
Ta 0 Scaep = Sanem + 4-Sasc
bc

= a’=(c-b)’+ 4.7

= a’= ¢?-2bc + b? + 2bc
= a’=Db?+ ¢
e Cach 3. Ta xép bon hinh tam giac vudng
b&ng nhau dé duoc hinh vudng AFED cé d6
dai canh la b + ¢ nhu hinh vé.
Khi d6 dé dang chiing minh t& giac BQPC la
hinh vuéng c6 d6 dai canh la a.

A c¢c B F




Ta O Sarep = Seapc + 4Shsc
= (b+c)y=a’+ 4.%0
= b?+2bc + c?=a’ + 2bc
= b?+c?=a

Cach 4. Ta xép hai hinh tam giac vuong
bang nhau nhu hinh vé& sao cho A, C, D
thdng hang.
Dé dang chiing minh ACBE la tam giac
vubng can tai C va t&r giac ABED la hinh
thang vuong.

A c B
b
C
C
D b E
Ta ¢ Spgep = Sasc + Scoe + Sece
2

(b+c)b+c) bc bc a
S T+ —
2 2 2 2

= (b +c)*=2bc + a?
= b%?+2bc+c?=a’+2bc
= b*+c?=2a%

Cach 5.

B

A C
Ké AH vubng géc vai BC.
Ta c6 cac tam giac vuéng ABC, HAC, HBA
déng dang.
Suy ra AB? = BC.BH va AC? = BC.HC
— AB? + AC? = BC(BH + HC) = BC2.
= b?+c?=a

Cach 6. Qua B dung dudng thdng vuéng
g6c véi BC cit AC & C'. Dung cac hinh binh
hanh ABCB’ va BC'CA'.

B A’

B’
Ta c6 AABC = ACB’A.
Do d0 Scga + Sasc' = Sasc + Sasc' = Sgec' = Spen
= AB.AC + AB.AC’ =BC.CA'. (1)
e - . AB?
Ta co AC'.AC =AB“nén AC :_AC .(2)

Vi ACA'B »» AABC nén CA’.CA =BA.BC

. CA' - BA.BC. (3)
CA
Thay vao (2) va (3) vao (1) ta dugc
2
AB.AC + AB. ABY =BC. BABC
AC CA

2 2

_ acy AB” _ BCY
AC CA

= AC? + AB? = BC?
= b?+c?=a%
Cach 7. Ké dudng thang qua B vudng géc
v6i BC cit AC & D.
B

D A C
Ta Cé ZSABD + ZSABC = 2SBCD
— AB.AD + AB.AC = BD.BC. (1)

2
Vi AB? = AD.AC nén AD =£.
AC
Vi AB.DC = 2Sg, = BD.BC nén
BD - AB.DC. )
BC



Thay vao (2) vao (1) ta dugc

2
AB.ﬁ + AB.AC =BC. ABDC
AC BC
2
ﬁ +AC=DC
AC

& AB? + AC? =DC.AC=BC? = b2+c? =a2.

Cach 8. Trén tia CB Iay diém D va trén tia
déi clia tia CB 13y diém E sao cho CD = CE
=CA=bh. A

B D b C b E
Xét AADE c¢6 dudng trung tuyén AC bang
nlra canh d6i dién nén AADE vuong tai A.

Do d6 ABAD « ABEA (g.g)

BA BD C a-b

- = - =

BE BA a+b c
2 _ .2 2
=c“=(a+b)(a-b)=a“-b

—c? +b? =a°

Cach 9. Trén tia CA lay diém F sao cho

CF =CB. C

A
E

B D F

Goi D, E thit tu la trung diém cla BF, AF.

Tac6é CD LBF, DE LAF.

Suy ra ABFA «»» ACDE (g.9)

= AB = % = ABDE = CE.AF. (1)

EC
Taco AF=CF -AC=CB - CA. (2)
CE=CA+AE=AC+%
+CB—CA_AC+BC
2 2 '

DE = % (duong trung binh cla tam giac). (4)

= AC (3)

Thay (2), (3), (4) vao (1) ta dugc
ABéAB _(AC+BC) (BC - AC)
& AB? =BC? - AC?

& AB? + AC? =BC?

@b2+c2=a2.

Cach 10. Ké dudng thdng qua C vuéng
géc véi BC cat dudng thdng AB tai F. Trén
tia d&i cla tia CF 14y diém D sao cho DF = a,
vé DE L BF.

Ta c6 ADEF = ABAC (canh huyén - gc nhon)
= DE=BA=c,EF=AC=hb.
D

B E A F
Ta lai c6 ACAF «» ADEF (g.g) nén

CA _AF _ \p_CAEF _bb_b®
DE EF DE cC ¢
b2
=>BF=BA+AF=c+—.
c
Ta lai c6 BC.DF _ Sepr = DE2.BF
b? 2 42, .2
Suyra aa=c|{c+— |=>a“=b“ +c”“.
c

Cach 11. Vé duong tron (B; a). Goi DE la
duong kinh clia dudng tron di qua A.
C




Tacb6AE=a-c;BD=BC=a;AD=a+c.
Vi ACDE vuéng & C nén AC? = AD.AE.
=b*=(a+c)(a-c)

= b?=2a’-¢?

= b? +¢? = a?

e Cach 12, Vé dudng tron (C; b) cét dudng
thdng BC & D, E. Vé dudng tron (B; c) cat
dudng thang BC & G, F.

c B D\ F/C b

Ta c6 BA |a ti€p tuyén cla duang tron (C; b).
Suy ra ABAD «» ABEA (g.g)

= BA? =BD.BE

= c’=(a-b)(@a+b)=a*-b?

= c?+b?=a

e Cach 13.

B E C
Goi (I; r) 1a dudng tron ndi tiép tam giac ABC
ti€p xuc véi cac canh AB, BC, CA lan luct tai
D, E, F.

Dé& dang chiing minh t& giac ADIF 1a hinh
vubng.

SuyraAD=AF =r.

Theo tinh chét ti€p tuyén cat nhau ta cé
BD=BE=c-1r,CE=CF=b-r.
SuyraBC=a=c-r+b-r=c+b-2r
=2r=b+c-a

= r=p —a (v6i p la n&a chu vi tam giac ABC)
= Spgc =p.r=p-(p —a).

Mat khac SABC =b—20.

Suy ra p(p —a) :bEC

a+b+c b+c—a bc
= = —_—

2 2 2
:>(b+c)2—a2=2bc

—b? +c2 =a?.

e Cach 14. Khong mat téng quat, gia su
c > b. V& dudng tron (A; b) cit dudng thang
AB tai D va H, cat canh BC tai E.

B E C
Ké AL L EC (Le BC). Tacb
ABEH « ABDC (g.g) nén BD.BH = BE.BC
= (c-Db)(c+b)=a(a-2CL). (1)
2 .2
Ma AC? = CL.CB nén CL =£=b—. (2)
BC a

Thay (2) vao (1) ta dudc

2 .2 b2 2 2
cc-b“=aja-2.— |=a“-2b
a

—b? +c2 =a%.

Céc ban hay tim thém cac cach chiung minh
dinh Ii nay nhé.



NGHIEM NGUYEN CHUA S0 NGUYEN TO

PHAM HAI DANG
(GV. THCS Yén Thanh, Thanh Léc, Can Léc, Ha Tinh)

hi gidi cac bai toan vé phuong trinh
nghiém nguyén c6 xuét hién sé nguyén
t6, ta thudng sir dung nhan xét sau:
Nhan xét. Néu tich cla hai hay nhiéu s6
nguyén chia hét cho mot s6 nguyén té p thi
cé it nhat mot thira so6 chia hét cho p.
Ban doc tu ching minh nhén xét trén.

Loigiai. TacO 7(x +y +2) = xyz = xyz : 7.
Suy ra ton tai it nhat mét trong ba s6 x, vy, z
chia hét cho 7.

Khéng mét téng quat gia st x : 7.

Vix la sé nguyén té nén x =7.

Phuong trinh da cho trdthanh 7 +y + z=yz
s(yy-1)(z-1)=8.(1)

Khéng mat téng quat gid siily > z>2, suy ra
y—1>2z-12=1, két hop véi (1) ta dudc

-1=8 -1=4
{y hoac {y

z-1=1 z-1=2
& yzgrméc y=5.
z=2 ) z=3

Viy, z la cac s6 nguyén té néntachony =5
vaz=3.

Vay phuong trinh c6 nghiém (x; y; z) = (7; 5; 3)
va cac hoan vi clia chung.

Lai giai. Ta co x* + y® = p?
= (x+Y)(* = xy +y?) =p* (1)
Vix<x*+y*=p?nén x<p, tuosng tuy < p.

Mat khac x + y > 2 nén tu (1) ta suy ra hai
truong hop sau

_ A2
TH1.{X+y_p

xz—xy+y2:1.

TacoOX®—xy +y*=(X—y)>+xy>1.
Déng thitc xdy rakhi x=y =1.
Suy ra p? = 2. (loai)

- 2 2 _ 2
TH2.{X+y_p:>X +2xy+y° =p

x? —xy +y? =p.

=3xy=p(p-1):p.

Ma x, y < p va p la s6 nguyén t6 nén x va y
déu khong chia hétcho p. Suyra3:p=p=3.
Do d6 (x, y) = (2; 1) hoac (x, y) = (1; 2).

Vay cac b0 s6 (x, y, p) thda man bai toan la
(1;2;3), (2, 1; 3).

Loi giai. Taco y* + 4 = (y* + 2)* — 4y?

=(y* -2y +2)(y* + 2y +2)

=p*=(y* -2y +2)(y* + 2y +2). (1)
Néuy=1tadudgcp*=5=p=5vax=1.
Néuy=>2.

* Néu x = 1 thay vao phuang trinh (1) ta dugc

p=(y" -2y +2)(y*+2y +2).(2)

Viplasénguyéntévay*+2y +2>y* -2y +

2,néntur(2)suyray*-2y+2>0

=y -2y+2=1=(y-1)>%=0

=y =1 (mau thuan véiy > 2).

*Néu x =2 may =2, két hdp véi (1) ta cod

{yz +2y+2:p

=4y:p=4:phodcy :p.
y2 -2y +2ip



+Néud:p=p=2.

+ Néuy :p, két hgp vGi y* + 2y + 2 i p ta
dugc2:p=p=2.

Khi d6 phuang trinh (1) trg thanh
2*=y*+4.(3)
Tacoy=2=2>2+4=20=x>5.
Suyra2*:8.(4)

Tu (3)tacdy : 2 nény* +4 chia cho 8 du 4. (5)
Tu (4) va (5) suy ra phuong trinh (3) vo
nghiém.

Vay phuang trinh da cho c¢6 nghiém duy nhét

L&i giai. Taco 2™ . p*+1=¢q°
=(@-1)@Q*+q’+a*+q+1)=2"p% (1)
Néu p = 2 thi phuong trinh (1) trd thanh
@-1@Q*+q*+g’+q+1)=2"2
Suyraqlasélélénhon 1, trdé g* + g* + g°
+q+1las61é16n hon 5 (vo li vi 22 khdng
¢ u6c 1é 16n hon 1). Do d6 p = 2.

Vi p la s6 nguyén t6 nén p la sé 1é.

Mat khac g* + g* + g + g + 1 ludn 1a s6 1é véi
moi q, nén tir phuong trinh (1) xay ra hai
trudng hop sau:

_q=2m
TH1. {q P

q4+q3+q2+q+1:p.

Talaicop<2™p=q-1
=>q'++d?+q+1<qg-1(voli).

m
TH2. {q—1=2
q4+q3+q2+q+1=p2.

=4Q*"+9*+q*+q+1)=4p?=(2p)
Taco (242 +q)?<4(q*+q*+g>+q+ 1)
<(29° +q +2)?
= (29°+9)* < (2p)* < (29 + q + 2)?
= (2p)* = (24° + q + 1)?
=>4q'+3P+q*2+qg+1)=(20°+q+1)?
=q°-29-3=0
=q=3.

Suyrap?=3*+3+32+3+1=121
sp=11=>m=1.

Vay phuong trinh c6 nghiém (m, p, q) =
(1; 11; 3).

Loi giai. Khong mat tinh t6ng quat, gia s
a>b.

Taco (a®+1)(b?>+ 1) =c?+1. (1)

o b*a@*+1)=(c-a)c+a). (2

Do a?+ 11as6 nguyénté nén (c—a): (a°+1)
hoac (c +a) : (a®+1).
Suyrac>a’-a+1.(3)

T (2) va (3) suy ra b?(@®+ 1) = (a— 1)@+ 1)
—Sb>a-1.(4)

Ma a>b. (5)

Tu (4)va(5)suyraa=bhoaca=>b+1.

Néu a = b, phuong trinh (1) trd thanh
c+1=(@*+1)’ e @-c+N@+c+1)=1.
Phuang trinh trén vo nghiém via?+c+ 1> 3.

Néua=b+1thib?+1vaa?+1=>b’>+2b
+ 2 déu la cac s nguyén té.
Vib>+2b+2>2nénb®>+2b+ 2lasd
nguyén to 1é
= b 1é = b®+ 114 s6 nguyén t6 chan.
Suyrab?+1=2b=1 :{azz

c=3
(Thi lai théa man).
Vay céac bo s6 (a, b, c) théa man bai toan la
(2;1;3), (1; 2; 3).

Bai 1. Cho p 14 s6 nguyén t6. Tim tat ca cac

s6 nguyén k sao cho bidu thiic\kZ —kp 1a

s nguyén.

Bai 2. Cho p, q, r la cac s6 nguyén t6 thoa

man phuong trinh p" + @" = A (n la s6

nguyén duong). Chimg minh rang n = 1.

Bai 3. Tim cac s6 nguyén t6 p dé biéu thiic
3P1_1

p

nhan gia tri nguyén duong.

(59



MOT SO DANG TOAN
VE SO VO TI

VUoT VU Mt‘m

LE VAN QUYNH

(Pho Hiéu trudng THCS Yén Phong, Yén Phong, Bac Ninh)

ac dang toan vé s6 vo ti xuédt hién
nhiéu trong cac dé thi hoc sinh gidi, dé
thi vao Idp 10 THPT. Bai viét nay gitp
chung ta c6 phuong phap dé€ gidi mét
s dang toan vé s6 vo ti. Sau day la mét sé
dinh nghia va nhan xét.

XL I R . a .
+ S6 hiu ti la s6 viét dudc dudi dang 5 vGi

a, b la cac s6 nguyénva b =0.

+ S6 vo ti 1a cac s6 thap phan vé han khong
tuan hoan.

+ Néu x la sé nguyén duong khéng la sd
chinh phuong thi +/x 1a s6 vé i,

+ Néu x |a s6 tu nhién va /x 1a s6 hitu fi thi x
la s6 chinh phuong.

+ Trong cac bai toan sau ta thudng bién déi
cac dang thic trong gid thiét vé dang
an=b, véi n 1a s6 tu nhién khong la s
chinh phuong va a, b la s6 hiu ti. T d6 suy
raa=b=0.

Sau day la mét s6 bai toan minh hoa:

Dang 1. Chimg minh mot s6 la sé hiru ti
hay la sé vo ti

Bai toan 1. Chiing minh réng téng clla mot
s6 hiiu ti va moét s6 vo ti la s6 vo ti.

Loi giai. Gia s téng clia mot s6 hiiu i va mot
s6 vo ti la s6 hiu ti.

Goi a la s6 hitu ti va b 12 s6 vo ti.
Datc=a+bthib=c-a.

Vi a va c 1a s6 hitu ti nén b 1a s6 hiiu ti (mau
thuan véi diéu gia sb).

Vay téng clia mét s6 hifu ti va mot s6 vé fi 1a
s6 VO ti.

Bai toan 2. Ching minh rang la s6
vo ti.

Li gidi. Gia st \1++/3 12 s6 hiiu ti.

Patx=+/1++3, tacd 1+/3 =X 3=x-1.
VixeQ,1eQ nén /3=x*-1€Q (Vo li vi
3 khong phai la s6 chinh phuong nén /3 1a
s6 vo ti).

Do d6 diéu gia st |a sai.

1+/3 126 vo i,

Bai toan 3. Ching minh rang

la s6 vo ti.

L&i gidi. Gid sit a=+/2 ++/3 +/5 136 hitu fi.
Suy ra J2+J3=a-5

= (V2 +43)% =(a-b)?

— 5+2J6 =a® +5-2a/5

2 22
= 6+a\/_=a7 :>(\/§+a\/§)2=[a7J

a4

2 _6-5a
— J30=-4
2a

Suy ra /30 12 s6 hitu ti. (v6 Ii vi +/30 12 s6 v
ti). Do d6 diéu gia s la sai.

Vay v2 ++/3 +/5 1a s6 vo .

Dang 2. Tim s6 hitu ti thoa man diéu kién
cho truéc

Bai toan 4. Tim cac s6 hiu ti a va b thoa

Vay

man:

L&i gidi. DKXD a = b+/3

3 2
a+b\/§_a—b\/§_7_20\/§
3a-byv3)-2@+bV3)

& @+ bV3)a-by3) =7-20¥3

Tacb

(52



L3a-B-2a-B3 . =
a2 — 3p2
& a-5by/3 =(a® - 3b%)(7 - 204/3)
& a-5by/3 =7a2 - 20a24/3 - 21b2 + 60b24/3
& (6002 —20a2 + 5b)/3 =a—7a% + 2102, (1)
N&u 60b% —20a? + 5b = 0 thi tir (1) suy ra
G a—27a2 +§1b2 cQ (o,
60b? — 20a° + 5b
N&u 60b% —20a® +5b =0 thi tr (1) suy ra
{GObZ ~20a%+5b=0
a-7a’+21?% =0.
Gidi hé trén ta dugc (a; b) = (7; 4) (thda man).
Vay (a; b) =(7; 4).

L&i giai. DKXD a, b > 0.

Ta co Va7 — b7 =117 - 28
= a7 +bJ7 —2J7ab =11/7 - 28
—a+b-2J/ab=11-47
—a+b—11=2Jab - 4J7 ()

— (a+b-11)?2 = (2Jab - 47)?

— (a+b-11)2 =4ab—16+/7ab +112

_ _ 2
_, J7ap - deb+112-@+b-11?

16
_ 42
Ta lai c6 4ab+1121((sa+b 11) cQ (2

Tu (1) va (2) suy ra 7ab la sé chinh phuong.
D3t ab=7t%(te N).
Thay ab = 7t?vao (*) ta dugc
a+b-11=2t/7 -4J7
= (2t-4)\7 =a+b-11.(3)

Néu t # 2 thi tir (3) suy ra
7 =%e Q (VB i, vi 7 1286 v ti).

Né&u t =2 thi tir (3) suy ra
2t-4=0 t=2
=
a+b-11=0 a+b-11=0
ab =28
&
a+b-11=0.

Giai hé trén ta dudc (a; b) = (7; 4) (thda man).
Vay (a; b) = (7; 4).

Lai gii. Ta 66 XYY2013 1 o6 hiw 6 nen
y +2z+2013

t X+yyv2013 m

=— (m,ne N, (m, n)=1).

y+2z42013 n

Suy ra nx —my =+/2013(mz —ny). (1)
Né&u mz - ny # 0 thi tir (1), suy ra

J2013 =X 3 wolivi V2013 1asEvo ).

mz —ny
Néu mz — ny = 0 thi tlr (1), suy ra
{nx—my=03{nx=my
mz-ny =0 mz = ny

tada

= mnxz =mny? = xz = y2.

2

Talaicod x2+y2+z =(x+z)2—2xz+y2

=(x+z)2—y2:(x+y+z)(x—y+z).
VixX*+y?+Zz%lasénguyéntovax+y+zla
s6 nguyén lén hon 1 nénx -y +z> 0.
Suyrax-y+z=1vax+y+zlasé nguyén
t6. Do do X +y* +Z2=x +y + Z.

Vix, y, z la cac s6 nguyén ducng nén
X=X,y 2y, 22> z.
Suyrax’+y*+z2>2x+y+z.

DPang thiic xay ra khi x> = x, y? =y, 22 =z.
Suyra x=y=z=1. Th( lai thdy dung.
Vay (xy;2) =(1; 1; 1).

Bai 1. Cho phuong trinh

x3+ax2+bx—1=0.

Tim cac s6 hitu ti a, b sao cho phuong trinh
c6 nghiém la x =2 -+/3.

2im+23 1a

Bai 2. Tim s6 nguyén m dé vm
s6 hiiu ti.
Bai 3. Gidi phuong trinh nghiém nguyén

1—51x—\/2x+ =3y—4y-1+2.
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MOT DANG TOAN SU DUNG DIEU KIEN
CO NGHIEM CUA PHUONG TRINH BAC HAI

TS. LE THONG NHAT va Nha giao NGUYEN BUC TAN

iéu kién c6 nghiém thuc ctia phuong
B trinh bac hai ax? + bx + ¢ =0 (a# 0)

la A= b? - 4ac > 0. Y nghia cla diéu
kién nay khéng chi dé dat diéu kién cho
phuong trinh bac hai c6 nghiém ma con dugc
st dung trong nhimg dang toan lién quan
dén tim gia tri I6n nhét, gia tri nhé nhét.
Bai toan 1. Cho cac so thuc x, y thda mén
X2 +y? = xy — X + 2y. (1). Chiing minh rang

Phan tich. Ching ta can dan dén bat déng
thie déanh gia &n x. BGi vay viét hé thie (1)
da cho thanh phuong trinh bac hai an y, luc
nay biét thirc A chi chita x, va ta st dung
diéu kién A > 0 d€ suy ra diéu kién cia x.

L&i giai. Phuong trinh (1) tuong duong véi

Y —(x+2)y+x2+x=0.(2)

Phuong trinh (2) c6 nghiém khi va chi khi

A=(X+2P2-4(x2+X) >0 < xzsg

& — e <X sﬂ.

3 3
Nhan xét. D&i vai trd clia x va y ta cling c6
_2;/5 <y< Zf. Hon nira tir diéu vua

chiing minh, x va y chi cé thé nhan cac gia tri
nguyén la 0; 1; —1. Nhu vay ta c6 ngay I0i
gidi cho bai toan sau:

“Tim cac s6 nguyén x, y théa man x* + y* =
Xy — X+ 2y”.

Bai toan 2. Tim gia tri I6n nhat va nho nhat

clia biéu thic

Phan tich. Ta dua (1) vé dang phuong trinh
bac hai dn x, qua dé6 danh gia y thong qua
diéu kién co nghiém cla phuong trinh bac
hai nay.

Loi gidi. Ta c6 x> + x + 1 > 0 Vx vi vay
phuaong trinh (1) tuong duong véi
yx2+(y-1x+y-1=0.(2)

* Néu y = 0 thi (2) c6 nghiém x = —1.

* Néu y # 0, phuong trinh (2) c6 nghiém khi
vachikhiA=(y-1)?-4y(y-1)=0

< (y-1)(-1-3y)=0.

= il <y<1.

3
Vay gia tri 16n nhat cla y la 1 dat dugc khi
x =0 va gia trinhd nhat cla y 1a _?1 dat dugc

khi x = 2.

Bai toan 3. Cho cac s thuc x, y, z thda man
X?+4y? + 72 =4xy + 5x - 10y + 2z - 5. (1)
Ching minh rang 1 < x — 2y <4,

Phén tich. Ta can danh gia x — 2y, do do ta
dua (1) vé phuong trinh bac hai &n z réi tiép
tuc sit dung diéu kién A > 0.

La&i gidi. Phuong trinh (1) tuong duong véi

22 -2z +(x-2y)>-5(x-2y)+5=0.

bat t = x — 2y ta dugc
72-2z+t2-5t+5=0.(2)

Phuong trinh (2) c6 nghiém khi va chi khi
N>0 &1 (E-5t+5)>0

o (t-1)(t-4) <0

1<t <4 1<x-2y<4,

Bai toan 4. Cho céac s6 thuc a, b théa man

a% + 4b? = 1. Ching minh rang



Phaén tich. Bai toan chi c6 hai &n a, b va ta
can danh gia biéu thic a — b. Ta sé dua
thém &n t = a — b d€ dua vé bai toan xuét
hién &n t va mét trong hai &n a, b.

Loi giai. Datt=a-bo a=t+b.

Theo gia thiét a® + 4b* =1 nén
(t+b)?+4b?=1 & 5b%+ 2tb + 2 — 1 = 0. (1)
Phuong trinh (1) c6 nghiém khi va chi khi
N>0st-5-1)>0

(:>t2S§<:>|t|SE
4 2
<:>|a—b|s§.

Phan tich. Vi vai trd clia a, b, ¢ Ia binh dang,
nén néu coi hai s6 b va ¢ la &n va a la tham
s6, ta c6 thé dua vé phuong trinh bac hai
nhd vao dinh li Vi-ét. Ter do st dung diéu
kién phuong trinh c6 nghiém dé tao ra béat
dang thirc danh gia cho s6 a.

L&i giai. Hé phuong trinh da cho tuong
b+tc=4-a

bc=5-a(b+c)

b+tc=4-a
< 2
bc=a“-4a+5.

Theo dinh Ii Vi-ét thi b va c la hai nghiém cla
phuong trinh x* — (4 —a)x +a*—-4a+5=0. (1)
Phuong trinh (1) c6 nghiém khi va chi khi

A= (4 -a)*-4(a®*-4a+5)
=-3a’+8a-42>0

o (@-2)(3a-2)<0

duong véi {

= E <a<?2.
3
Ching minh tuong tu ta ducc % <b,c<2.

Vay %Sa, b,c<2.

Bai 1. Tim gia tri 16n nhat va nho nhat cla
biéu thic

2x+3
a)y=—3—————,
X +2xXx+3
2
X —X+1
b)yz—?———=
XS+ x+1

Bai 2. Ching minh rang néu a + b? = 1 thi
—2<a-b<+2.
Bai 3. Tim cac s6 nguyén x, y, z thda man

a) X+y+z=3
Xy +yz+zx=3;
X+y+z=4

b)
{%2+y2+22=&

Bai 4. Cho x> 1 vay >0 thda man

y2x—1+/x-1=y.
Ching minh rang x S%.

Bai 5. Tim gié tri nhd nhat ctia biéu thiic

A = x? + 5y? + 4xy — 2x + By.

Bai 6. Cho cac s6 thuc x, y thda man

X% + 4y? = 25,

Tim gia tri I16n nhat va gia tri nhd nhat cta
biéu thiic B = x + 2y.

5



Bai toan trén von c6 nguén géc tir Trung Hoa,
nhung kha quen thudc véi hoc sinh Viét Nam.
Bai toan nay ciling da di vao trong sinh hoat
van hoéa clia ngudi Viét dudi dang toan do, va
di vao cac sach toan phd thong dudi dang
toan-tho. N6 c6 mét lich s lau ddi va nay van
la ngudn cdm hiing nghién cGu clia cac nha
toan hoc (xem thi du [2]). Bai viét nay so ludc
diém qua doi nét lich st clia bai toan “Vira ga
vta cho’.

Géc clia bai toan nay cé thé tim thay trong
Ton tir toan kinh, mot cudn sach co 1&é dudc
viét vao thdi Nam-B&c triéu (nha Tan, thé ki
V). Trong Tén t& toan kinh, Quyén Ha c6 bai
toan sau:

Dich. Nay c6 ga, tho chung 16ng, trén c6 35
dau, dudi 94 chan. Héi ga, thd moi loai bao
nhiéu?

Pap sd. Ga 23 con, thd 12 con.

Giai. Trén c6 35 dau, duGi c6 94 chan. Chia
doi s& chan ctia chung, dudc 47. Lay téng s6
chan la 94 trir véi s6 viia chia cho 2 ¢6 dugc
la 47, sau d6 trir di s6 dau 35 thi c6 dudc s6
tho, tir d6 tinh dudc s6 ga.

Giai thich. Bai toan nay da dudc gidi bang
Phuong phap gia thiét tam: Gia su tat ca la
ga. Vay sé ¢ 47 con. Nhung chi ¢6 35 dau.

TA DUY PHUGNG (Vién Toan hoc, Ha Noi)
DOAN THI LE (Pai hoc Thanh Hoa, Bai Loan)
CUNG THI KIM THANH, PHAN THI ANH TUYET

Vay s6 chénh léch 47 — 35 = 12 chinh la s6
tho.

Cau trac cla cac sach toan cé Trung Hoa (va
Viét Nam) thudng la: Phat biéu bai toan, Bap
s0, Lai giai.

Bai toan nay co & cling dudc nhic lai trong
nhiéu cudn séach toan Trung Hoa khac. Thi
du, trong Tang bé toan phap théng tong, dudc
b sung (tang bd) tir cudn sach Toén phéap
théng tong cha Trinh Dai Vi (in 1an dau nam
1592) ciing phat biéu lai bai toan nay véi
ding s6 liéu nhu trén. Tuy nhién IGi giai co
khac d6i chat nhu sau:

L&y téng s6 dau, nhan ddi, dudc 70. L4y téng
s6 chan, trir di 70, con du 24, chia d6i, dudc
12, la s6 thd. LAy 4 chan nhan véi nd (v6i 12),
duoc 48 chan. L4y téng s6 chan, trir di n6 (trur
48), con du 46, 1a sé chan ga, chia doi, dugc
23 con, hgp véi bai ra.

Chung 16i tra clu dudc ba cudn sach toan
Han N6m cua Viét Nam sau day c6 bai toan
dang Vra ga vira cho.

(Nguyén
Hiiu Than, 1829, [3], Quyén 6).

Bai toan. Thiét hitu ké thé dong lung, dan tri
dau cdng tam thap luc, tic cong nhat bach,
van ké thé cac ki ha?

Dich. Gia s c6 ga va thé nhét chung long,
chi biét t6ng s6 dau la 36, tdng s6 chan la
100. Héi s6 ga va thd mai loai la bao nhiéu?

Giai. ([3] Quyén 6): L4y s6 chan ga 2 chan va
thd 4 chan trir di nhau, con 2 lam phép théng
nhau (lam udc chung). Néu can tim sé thé
truée, 1ay ga 2 chan nhan véi téng s6 1a 36,
duoc 72 chan. L&y téng s& chan 100 tru di,
con 28 chan la s chan thd. Dung phép théng
nhau 1a chia n6 cho 2, dudc thd 14 con. Biét
s6 thd thi co thé biét s6 ga. Néu can tim sé ga
truge, 18y thod 4 chan nhan véi t6ng s6 la 36,



dudc 144 chan. Lay téng s6 chan trr di 100,
con 44 chan la s6 chan ga. Dung phép théng
nhau la chia n6 cho 2, dudgc ga 22 con. Biét
s6 ga thi c6 thé biét s6 thd.

Phép tinh nay dung s6 ga tim s6 thd, thi
ding (gia thiét tam) 36 déu la ga, thi s6 chan
tuong (g la 72. Ta c6 téng s6 chan la 100 thi
thira ra 28, &t c6 nhiing con thd 2 chan. Cho
nén dung phép chia cho 2, cling la chia nlra
ma dudc s6 tho 1a 14. Cach dung sd thd tim
s6 ga cling vay, nghia cla n6 da rat rd, khong
can gidi thich lai.

Phép toan ga thé ([4], trang 21b)

Nay c6 ga va thd & chung moét 16ng. Trén thi
thdy 81 dau. Dudi thi thdy 190 chan. Hbi sd
ga, s6 thd la bao nhiéu?

Pap s6. S6 ga 67, s6 thd 14.

Cach lam. Trén bay s6 dau. DuGi bay s6
chan roi chia doi. Roi 18y duGi trir trén thanh
thd. T d6 tim dudc sé ga.

Giai thich. Gia thiét tam tat ca la ga. Lay 190
chia déi, duoc 95 (ga). Nhung chi cé 81 dau.
L&y 95 trir 81 dugc s6 thd 1a 14. L&y 81 trir 14
duoc s6 ga la 67.

(Nguyén Can, 1909, [1]).

Dé clru dé. Ké khuyén cong tam thap luc,
dau chly hop hitu bach tuc? Van ké thién
khuyén thién?

Pé sd 9. Ga ché cong lai dugc 36 con, 100
chan. Hoi s6 ga bao nhiéu, ch6 bao nhiéu?

Pap. Ké nhi thap nhi chly khuyén thap t&
dau.

Pap. Ga 22 con, ch6 14 con.

Phép tinh nhu sau. Dau tién 4y s6 ga 2
chan hgp véi chd 4 chan dudc 6 chan. Chia
trung binh ra dugc 3 chan. Lay 36 nhan vGi nd
dugc 108. Lay 100 chan trir di s6 do6 thi kém
8. bat lam thuc (lam s6 bi chia). Lai lay ga 2
chan trtr di ché 4 chan thi kém 2. Lam phép
quy trir dugc sé 4 (lay 8 chia 2 dugc 4, chinh
la s6 chénh léch gilta ga va cho). Sau d6 lay
36 lai chia trung binh, méi th(r dugc 18. L&y
18 trir cho 4 dudc s6 cho la 14. Lay 4 thém 18
dugc sb ga la 22.

Giai thich. Gia thiét tam ga va chd c6 so
chan bang nhau l1a 3. Khi &y s6 chan phai la
36 x 3 = 108. Nhung chi c6 100 chéan, vay
thira ra 8 chan. S6 chan ga va ché léch nhau
la 2, lay 8 chia 2, dudc 4, chinh 1a s6 chénh
léch gitra ga, cho6 va sé trung binh cdng. Sau
d6 Iay 36 lai chia trung binh, méi thir dugc 18.
Lay 18 trir cho 4 dudc sb chd la 14. Lay 4
thém 18 dugc so ga la 22.

Loi binh 1. Loi gidi trong Tén tir toan kinh,
Tang b6 toan phap théng téng, Y Trai toan
phép nhéat dac luc, Lap thanh toan phap va
But toan chi nam déu dua trén Phuong phap
gia thiét tam. Cach giai trong But toan chf
nam c6 mdi so vGi cac sach ci, nhung theo
ching t6i, khdng hay bang (kh6 gidi thich
hon).

L&i binh 2. Trong hai cuén sach cla Viét
Nam cii hon (Y Trai toan phap nhéat dic luc
va Lap thanh toan phép), bai toan van dugc
phat biéu dudi dang vira ga vua thd, nhu
trong céac séach toan Trung Hoa. C6 I1& Nguyén
Can la ngudi dau tién phat biéu bai toan dudi
dang vua ga vura cho, cho hdp véi ngudi Viét
Nam han (ché la ban cla ngudi Viét trong méi
gia dinh Viét, gan gii hon thd). Tuy nhién, bai
toan van dugc phat biéu & dang van xudi. Tai
liéu ndo dAu tién chuyén thé bai toan “vira ga
vlra chd” sang dang tho? Pay la cau hadi, theo
chuing t6i, 14 thud vi. Ching ta sé tim hiéu trong
cac s6 bao tiép theo.

Tai liéu trich dan

[1] Bt B Nguyén Cén, % # 1§ r§ But toan
chi nam, Ha No6i, 1909), Thu vién Han Ném:
A. 1031.

[2] Nguyén Bang Phat, Suy ngdm quanh mét
bai toan d6 c6, Tap chi Toan Tuéi tho 1; Tap
chi Toan Tuéi tho 2, s6 123.

[3] Bt A 1& Nguyén Hitu Than, & 75 & 75 —
15 ¥ Y Trai toan phép nhét dac luc (1829),
Thu vién Han Ném: A.1336; VHv.1184; A.
982; A.1336/a.

[4] Lap thanh toan phap, 11 fi% & 7%, Khong
rd tac gid, Thu vién Han Nom, Vhv 497.
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AUSTRALIAN MATHEMATICS
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Time allowed: 60 minutes

cac nuoc

PO TRUNG KIEN (Suu tdm va gidi thiéu)

Questions 1 to 10, 3 marks each
1. Which one of these numbers is closest to 2087?
(A)190 (B)200 (C)205 (D)210 (E) =218
2. Callie has $47 and then gets $25 for her
birthday. How much does she have now?
(A)$52 (B)$62 (C)%$65 (D)$%69 (E)$72
3. Which one of the following numbers is a
multiple of 8?
(A)18 (B)28 (C)38 (D)48 (E)58
4. Kate made this necklace from alphabet beads.
She put it on the wrong way around, showing the
back of the beads. What does this look like?

RATE
A ¥ O g O
O ®oe  ® B

5. Write the number for eight thousand, eight
hundred and eight.

(A) 88008 (B) 80808
(D) 888 (E) 8808
6. Jane has a number of 20c coins and Tarig has
a number of 50c coins. They have the same
amount of money. What is the smallest number of
coins they could have all together?

(A) 2 (B)5 (C)6 (D)7 (E) 10

7. Mrs Chapman put 58 books back on the library
shelves. She put 12 books on each shelf except
the last shelf. How many books did she put on the
last shelf?

(A7 (B) 8 (©)9 (D)10 (E) 11

8. A shopkeeper displays plastic cups like this.
Each level has one less than the level below it,
and the top level has only one cup.

She keeps this pattern going until she has 28
cups. How many levels is this?

(C) 80088

AS  B6E ()7 (D8 (B9
9. Six friends each make a phone call to another
city.

The cost of each call depends on the time taken
for the call as well as the distance.

Al
80c —@
Jo
60c —e@
=
- Pat Mia
© 40c ® °
) .
© Zac Bill
20c —@ )
3 6 9 12 15

Time (minutes)
From this diagram decide whose phone call lasts
longer than Pat’s, but costs less.
(A) Al (B) Bill (C)Jo
(D) Mia (E) Zac Cost of call
10. Aimee, Bilal and Caitlin are comparing their
ages. Aimee is 8 years old. In three years time,
Bilal will be 9. Two years ago, Caitlin was 5.
Ordered from youngest to oldest, they are
(A) Aimee, Bilal, Caitlin  (B) Bilal, Caitlin, Aimee
(C) Caitlin, Aimee, Bilal (D) Bilal, Aimee, Caitlin
(E) Aimee, Caitlin, Bilal

Questions 11 to 20, 4 marks each

11. What value is indicated on this popularity
meter?

(A) 36.65
(D) 37.65

(B) 37.15
(E) 38.65
12. One of these shapes made of squares has
been flipped and turned to make the following
pattern, without any overlaps. Which one?

(C) 37.3




[ 1]

(D) | | (E)

13. Fred looked at the clock during the Library
lesson. Which one of these times could the clock
have shown?

Friday timetable

9.00 am English
10.00am Mathematics
11.00 am Recess
11.30 am Library
12.30pm  Assembly

1.00 pm Lunch

2.00 pm Sport

14. Last year Alan worked 5 days a week for 48
weeks. The graph shows how Alan travelled to
work each day. On how many days did Alan travel
by bus?

-
fo)

(A)20 (B)80 (C)100 (D)140 (E) =240

15. In this grid, each number at the end of a row or
below a column indicates how many squares in
that row or column contain a counter.

@ 1
900

@ [0

2 2 2
Which one of the following grids could also have

counters with these rules?

1 1 3
(A) 9 (B) 9 (C) 9
3 3 2
330 113 123

3 3

3 2

(D) ; (E) 2

313 123

16. To send large parcels overseas, it costs $24
for the first 10 kg and $8 for each extra 5 kg or

part thereof. How much would it cost to send a 28
kg parcel overseas?

(A) $48 (B)$52 (C)$56 (D)$60 (E)$64

17. The numbers from 1 to 3 are entered into the
circles in the grid shown. Two circles joined by a
line may not contain the same number.

&

There are several ways of doing this. What is the
smallest possible total of the eight numbers?
(A)10 (B)12 (C)14 (D)15 (E)16

18. What fraction of this regular hexagon is
shaded?

1 ®2 (C) (D)

2 3 5 5

19. Pictures of fruit have been placed in this grid to
represent numbers less than 10.
The totals for each row and column are shown.

(A)

O|O|O| O
OO N2
Qﬁ ‘ O @ 18
O O @«
21 19 18
What is the total value of an apple ® and an
orange .?
(A) 8 (B)9 ()10 (D)11 (E)12

20. Andrew is doing some tidying. He can tidy 2
big rooms in the same time it takes to tidy 3 small
rooms. He can tidy one big room and three small
rooms in 90 minutes.

How long will it take him to tidy 3 big rooms and 6
small rooms?
(A) 3.5 hours
(D) 5 hours

(B) 4 hours
(E) 5.5 hours

(C) 4.5 hours



Questions 21 to 25, 5 marks each
21. A rectangle measures 3 cm by 4 cm. A
diagonal stripe is shaded which starts 1 cm from
the diagonal corners, as in the diagram.
What fraction of the area of the rectangle is this

shaded strip?
1

// |
1

1 1 1 1 2
(A) 3 (B) 3 (C) 7 (D) 3 (E) T

22. Beginning with a row of 20 coins, Anh takes

1

From the remaining coins, Brenda takes the first
coin and every third coin after that.

From the remaining coins, Chen takes the first
coin and every second coin after that.

Dimitris takes all the remaining coins.

Does anyone get more coins than all the others?
(A) Yes, Anh does (B) Yes, Brenda does
(C) Yes, Chen does (D) Yes, Dimitris does
(E) No, they all get the same number of coins

23. These two water tanks are to be filled. A hose
used to do this can fill the smaller tank in 2 hours.
How many hours will the same hose take to fill the
larger tank?

A~

6m
“4m

3m

5m %Om
12

m
(A) 4 (B)6 ©9 (D)12 (E) 24

24. A farmer has a rectangular property 8 km by 6
km, with fencing along the boundary and diagonal
fences as shown. One day she leaves her
farmhouse at H to inspect all her fences, returning

home to H when this is done.
H 8 O

6| 5 5 |6

5 5
E 8 M

What is the minimum distance, in kilometres, she

must travel to do this?
(A)48 (B)58 (C)59

(D)60  (E) 64

25. What is the sum of the digits in the result of the
subtraction
111..111-222...222
20 digits 10 digits
where the first number has 20 digits each 1, and
the second has 10 digits, each 27
A72 ((B)81 (C)89 (D)90 (E)99
For questions 26 to 30, shade the answer as a
whole number from 0 to 999 in the space
provided on the answer sheet.
Questions 26-30 are worth 6, 7, 8, 9 and 10
marks, respectively.
26. In the algorithm below, the letters a, b and ¢
represent difierent digits from 0 to 9.
What is the three-digit number abc?

a
a b
a b c
+ 1 0 0 O
2 01 8
27. Using only digits 0, 1 and 2, this cube has a

difierent number on each face.

Numbers on each pair of opposite faces add to the
same 3-digit total.

What is the largest that this total could be?

28. | wrote the counting numbers joined together:
1234567891011121314151617 . ...

Which of the counting numbers was | writing
when the 100th zero was written?

29. Jan and Jill are both on a circular track.

Jill runs at a steady pace, completing each circuit
in 72 seconds.

Jan walks at a steady pace in the opposite
direction and meets Jill every 56 seconds.

How long does it take Jan to walk each circuit?

30. The answer to a cross-number puzzle clue is a
whole number (not word).

A fragment of such a puzzle
is shown. Some clues are:
Across

1. Square of 27-down.

6. Half of 1-across.

Down

1. Twice 2-down.

2. A multiple of 9.

What is 2-down?




VO XUAN MINH
(GV. THCS Nguyén Van Trbi, Cam Nghia, Cam Ranh, Khanh Hoa)

Cau 1. Tim s6 tu nhién nho nhat chia hét cho
18 va tat ca cac chit sé déu chan.
Cau 2. Cho biét A+ 2B =3C va 5B + C = 3A.

(B+C=0).

Tinh gia tri biéu thiic A
B+C

Cau 3. Cho hinh vé c6 AB = AC = 13 cm,
CD =11 cm, AD =20 cm. Tinh d6 dai BC.
A

20
13 13

B C 11 D
Cau 4. Tinh t6ng tat ca cac s6 cb 2 chir s6
ma téng 2 chif s6 bang 9.

Cau 5. Ban An mua mét quyén sach gia 50 000
dong. Ban An tra tién gém da 3 loai tién voi
cac ménh gia 2000 déng, 5000 déng va 10 000
déng. HSi ban An da trd mbi loai may to
tién? Biét ban An tra tat ca khong qua 10 tg
tién.

Cau 6. C6 16 doi bong. Cac dodi bong boc
tham d&u loai truc ti€p. Sau d6 cac déi thang
cudc cling béc tham dau loai truc ti€p. Hoi:
a) Co tat ca bao nhiéu tran dau?

b) D&i vo dich d thi d&u bao nhiéu tran?
Cau 7. Tim x va y biét 2x? + 4y* = 6x + 4y — 9.
Cau 8. Téng dién tich cac mat cia moét hinh
lap phuong béng 150 cm? Tinh téng d6 dai
cac canh cua hinh 1ap phuong do.

Cau 9. Tim s6 tiép theo clia day s6: 1; 3; 8;
20; 48; ...

Cau 10. Gidi bat phuong trinh x* — 2x < 3.
Cau 11. Ba dinh cla tam giac nay thudc ba
canh clia tam giac kia goi la hai tam giac
|6ng nhau.

Hai tam giac 16ng nhau (hinh 1) c6 tat ca 5
tam giac. Ba tam giac 16ng nhau (hinh 2) cé

tat ca 9 tam giac. HAi 5 tam giac 16ng nhau
c6 tat ca bao nhiéu tam giac?

Hinh 1 Hinh 2

Cau 12. Chiéu rong, chiéu cao, chiéu dai
ctia moét hinh hép chit nhat lan lugt ti 1€ véi 3,
4, 5. Téng dién tich 6 m&t cla hinh hop dé
béng 376 cm? Tinh thé tich cGa hinh hop
chii nhat doé.

Cau 13. Tim cac s tu nhién x va y théa man
x>y>1vax.y =5184.

Cau 14. Cho hinh vé biét EF = 1,5 m;
CD=1,8m; FD =2 m; DB =4 m. Cac doan
thdng EF, CD, AB vudng goc véi FB. Tinh dd
dai doan AB.

A

C

15 1,8

F 2 D 4 B

Cau 15. Cho hai tam giac dong dang véi
nhau. Tam giac th( nhat c6 s6 do ba canh
lan lugt 1a 4,5 cm; 6 cm va 7,5 cm. Tam giac
th(r hai c6 dién tich 1a 54 cm?. Tinh cac canh
clia tam giac th( hai.




THe thim. . . TH thiim TS, . .

Tudi hdng... xin ct tudi hong

Hoi: Bai kiém tra dau nam em da bi diém
kém. Theo anh ¢6 nén budn khéng?
HO THI H
(PTCS H6 Tung Mau, Quynh B,
Quynh Luu, Nghé An)
Pap:
C6 chang chi mét chut buén
Hang ngay em nhdé cham 6n luyén bai
Thoi gian thi van con dai
Diém cao sé dén theo tai ctia em.

Hoi: Em 1a hoc sinh gidi lién tuc cac nam hoc.
Séch gido khoa em giif gin can than dé danh
cho em em hoc nhung “n6d” ci doi me em
mua sach mgi. Thé c6 hu khéng anh?

3

Hoi: Anh il Cay chanh thi cho hoa chanh, DANG THANH CE)NG
qua chanh. Cay budi cho hoa budi, qué budi. (TP. Vinh, Nghé An)
C6 khi nao tén hoa giéng nhau ma khong &  Pap:
cung mét cay khéng? Dung noi la “/zé” hu ghé!
LE XUAN TIEN Mi thi ai ciing dé mé, mudbn xai
(M6t trudng THCS & Tho Xuén, Thanh Hoéa) Khuyén em phai that ém tai:

“Sach anh trao tang lay tai sang em...”
0000000000 OCOGEOEOGOEONOEONOEOEONOEOEONOENONONOOINO
Hoi: Anh oil Trudng em t8 chiic Cau lac bo
Toan Tudi tho nhung em chua tham gia. Theo
anh tham gia thi dugc gi a?
Em gai hay xau hé
(THCS Ban Mai, Ha N¢i)

Dap:
Nghi méai hoa, qua than quen
Khac cay ma lai cung tén la doi
Hoa héng méau sac dep tuoi
Qua hoéng trai ngot, moi ngudi déu mé.

Dap:
Muén sang thi & gan den
Xin dimg x&u ho, sé quen théi ma
Dudc gi khi sé tham gia
Pudc vui, dude hoc dé ma gidi hon!

ANH PHO GG XUA




CACLOP6 &7

Bai 1(188+189). Tim céac
s6 nguyén x sao cho
X -1
Ox+7

mot phan sé.
LAl QUANG THO
(Phong GD-DT Tam Duong, Vinh Phuc)
Bai 2(188+189). Tim cac chirsé x, y, z, t, u

la binh phuong cla

thda man (xy + ztu)? = xyztu,
TRUGONG QUANG AN
(GV. THCS Nghia Thang, Tu Nghia,
Quéng Ngai)
Bai 3(188+189). Tim s6 nguyén duong nho
nhat bang ba |an lap phuong clia mét s6 tu
nhién va bang bén 1an Ity thira bac bdn cla
mot sé tu nhién.
NGUYEN BUC TAN
(TP. H6 Chi Minh)
Bai 4(188+189). Cho hai tam giac ABC va
ADC thda man BAC, BCA, DAC, DCA déu Ia
cac gbc nhon va B, D nam khéac phia déi véi
AC. Biét AB? + CD? = AD? + BC% Chlng
minh rang AC 1 BD.
THAI NHAT PHUONG
(GV. THCS Nguyén Van Trbi, Cam Nghia,
Cam Ranh, Khanh Hoa)

SOLVERVIASMAIL
COMPETITIONQUESTIONS

Translated by Trang Duong Thu

1(188+189). Find the integer x such that

is the square of a fraction.
Ox+7

2(188+189). Find digits x, y, z, t, u such that
(x_y + ﬁ)z = xyztu.

3(188+189). Find the smallest positive integer
equal to 3 times the cube of a whole number
and 4 times the exponent of fourth of another
whole number.

4(188+189). Let ABC and ADC be triangles
such that B/A\C B/(-ﬁ IZTA\C @ are acute

angles and B, D are on the opposite side of
AC. Given that AB? + CD? = AD? + BC?, prove
AC L BD.




CAC LOP THCS

Bai 5(188+189). Tim cac cap sO nguyén
duong (a; b) théa man 9a%® — 5a + 5b 1a s6
chinh phuong va a®'® = 2020b%",

NGUYEN NGOC HUNG
(GV. THCS Hoang Xuén Hén, buc Tho,
Ha Tinh)

Bai 6(188+189). Trén mé4t phdng toa dd Oxy
cho ho dudng thdng cbé phuong trinh
y = (m -1)x + 2m — 3. Trong ho dudng thang
nay ta chon ra ba dudng thang nao dé.
Trong céac géc (khéng cé diém chung trong)
tao bdi hai trong ba dudng thing vira chon ta
xét gbc cb s6 do I6n nhat. Goi x la sé do goc
d6. Tim gia tri nhd nhéat cla x.
LAl TRUGNG SINH
(GV. THCS Béng Trung, Tién Hai, Thai Binh)

Bai 7(188+189). Mét ghé& bang c6 4 chd
ngdi. C6 4 ngudi lan lugt di dén va ngoi
xudng ghé& bang. Nguoi dau tién ngdi vao
mot ché tuy y. M6i ngudi dén sau cd gang
chon ché ngdi dé khéng phai ngdi canh ai
ca, néu khoéng cé chd ngdi nao thda man thi
ho chon mét ché tréng tly y dé ngdi. Hoi
rang c¢6 bao nhiéu khd nang s3p x&p chd
ngdi cho bén ngudi d6 phu hop véi quy tac
nhu vay?

VU DINH HOA (Ha Noi)
Bai 8(188+189). Cho tam giac ABC vuéng
tai C vGi AC = b, CB = a; AB = c. Ké dudng
trung tuyén AE, BF clia AABC. Biét AE = m;
BF = n. Goi r la ban kinh dudng tron noi ti€p
tam giac ABC.

2
Tim gia tri I6n nhat clia A =

m- + n2 .
LE TRAN QUOC CANH

(GV. THCS Gia Léc, Trang Bang, Tay Ninh)

SOLVERVIASMAIL
COMPETITIONQUESTIONS

Translated by Trang Duong Thu

5(188+189). Find all pairs of positive
integers (a; b) such that 9a?b? — 5a + 5b be a
square number and a®"? = 2020b%°"8.

6(188+189). On Oxy co-ordinate, given lines
with equation y = (m —-1)x + 2m - 3. In these
lines, we choose 3 arbitrary lines. In these
angles formed by two lines of these 3 lines
which are no common interior points, we
choose the angle with the greatest measure
x. Find the smallest value of x.

7(188+189). A bench has 4 seats. 4 people
sit in this bench. The first person sits
randomly. The next three people choose the
seats with no adjacent people. If they cannot
find the seat they want, they will choose the
vacant seats. How many ways to arrange the
seats for these four people are there?

8(188+189). Let ABC be a right-angled
triangle at C with AC = b, CB = a; AB = c.
AE, BF are medians of triangle ABC. AE = m;
BF = n. Let r be a radius of the inscribe circle
of triangle ABC.

Find the greatest value of A =




KHUC CA TRUONG PANG THAI MAI

Loi: Lé Thong Nhdt

Twoi vui - Nhon nhip Nhac: Vii Quoc Nam
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Nao cung hat 1én bén mai truong vui, bau  troi trong
(Nao cung hat) lén bén mai truong vui, Truong Pang Thai
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xanh nang tuoi chan hoa. Tuo6i hong vang ca thom ngat huong hoa,

Au Mai sang soi guong Thay. Tudi hong noi theo thém sang tuong lai,
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tinh ban bén nhau vuon udéc mo xa. Vang 101 thay
luyén tai hom nay mai dap xay doi. Ta cung hoa
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c0 em la trd0 ngoan, nét phan lung linh ngodi trang sach mo.
vang dudi troi Thanh Vinh,
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Chap canh cho em trao cd yéu thuong, som chiéu hoc
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cham khon 16n bao dicu. (Nao cung hat) ta thay yéu
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thém bao tinh thvong mén.  Tiéng trong vang theo khin do tung bay. Ta ty hao
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thay Dat hoc Nghé An. Lai cang yéu thém Truong Pang Thai Mai.

Nhan dip trudng THCS Bang Thai Mai, thanh phd Vinh, Nghé An
tron 40 tudi, nhac sT V@i Quéc Nam (phu huynh em Vi DPan Chi, 16p
"1 BE) dé& nghi TS. L& Thdng Nhat viét 15i d& minh viét ca khuc ting
trudng. Day ciing la ti€t muc I6p 6E hat mung trong ngay héi trudng.
Xin gUi tdng cac thé hé hoc sinh clia “Trudng Dang” than yéu.

Danh cho gido vién, phu huynh va tré em ti 12 tudi dén dudi 16 tudi.

Giay phép xuat ban: s6 31/GP-BVHTT, cdp ngay 23/1/2003 clia B& Van hoa va Théng tin.

Ma s6: 8BTT188M18. In tai: Cong ty cé phan in Cong Doan Viét Nam, 167 Tay Son, Béng Pa,
Ha Néi. In xong va nop Iuu chiéu thang 11 nam 2018.

Gia: 20 000 dong



