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NHA XUAT BAN GIAO DUC VIET NAM CHIA SE KIP THG
V01 NGANH GIAO DUC TINH TUYEN QUANG SAU MUA LU

Ngay 17/10, Nha xuat bdn Gido duc Vigt Nam (NXBGDVN)
d6ng hAnh cing doan cdng téc clia B) GD&BT do Thi trudng
L& T4n Ding dAn d4u da dén tham va lam vidc tai tinh Tuyén
Quang v& vitc khdc phuc hdu qud hai con bdo s6 10, 11.

Sau hal con bdo & 10 v 11 vifa qua, nganh gido dyc tinh
Tuydn Quang dd ¢ 54 truing hoc bj nudc Id ngdp sdu, sat
1y,... gdy Lhiét hai nghiém trong, uéc tinh trén 28 ti ddng.

Lam vibe tai S& GD&DT tinh Tuyén Quang, Thi trudng L&
T4n Diing d3 chia s& vdi nhiing kho khn, mat mt ma thay
vi trd cdc trudng hoc & Tuyén Quang da trdi qua trong dot
mua I vUa qua. Thif trudng ddnh gid cao sy sét sao, nhanh
chdng vio cudc clia cic co s gido dyc trén dja ban tinh
Tuydn Quang d& han ché tdi da thigt hai, Thif truding cling dé
nghj S& ¢6 céc gidi phap trude mat va lau dai d dn dinh viée
hoc, ddm bao an toan cho hoc sinh va gido vién trén dja ban,
dim blo cdc em khong thi€u sch gido khoa khi trd lai truding
hoc.

Nhim hd trg nganh gido dyc Tuyén Quang nhanh chéng
khdc phyc hiu qui thién tai, B) GD&DT va Cong dodn Gido
dyc Viét Nam da trao tang cho nganh Gido duc dao tao Tuyén
Ouang 56 tlén tr| gla 300 trléu ddng

Doan cing m Bo GD&DT trao s6 tién hé trg
cho SG GD&POT tinh Tuyén Quang

Cing chia s& khd khdn vdi cdc em hoc sinh clia tinh,
thdng qua S8 GD&BT Tuyén Quang, NXBGDVN dd hd trg cac
em 53 sach gido khoa trj gid khodng 100 trigu dong.

Ong Ngd Van Hoan - Phd Tong Gidm ddc NXBGDVN bay
th: “Sau mdi dgt thién tai, mua I3, viéc givp cdc em hoc sinh
& céc viing bi thigt hai cd lai sdch vé d€ tiép tuc hoc i wu
tién hing ddu cda NXBGDVN, Sdch khdng chi I3 céng cu hoc
tip ma con 13 ngudn dgng vién tinh than, tiép sic cho thay
trd vugt qua khd khan".

Ong Ngo Van Hoan Phd Tong Gigm dic NXBGDVN
trao sdch gido khoa cho dai dién SG GD&DT Tuyén Quang

Trudic do, doan cong tic BY GD&DT da dén thim va ddng
vién Trudng Phd thong Dan tic NGi tri THCS&THPT Chigm
Hoa. Dy I3 ngdi truting o gan 490 hoc sinh ndi trd. Trong
dot thién tai vila qua, khu ki tic x4 clia trudng bj hu hang
ning, véi 26 phong hdng toan bd hé thang dién, nudc, cong
trinh vé sinh va clia ra vao. Khu vyc nha @n, bép, nhd da
ning va khu nha cdng wy cling bj dnh hudng nghiém trong.

Nhim giop thdy vA trd nha trubing nhanh chdng dn dinh
vidc sinh hoat va hoc tap, dodn cdng tac da tdng nha trudng
1 chiéc tivi va 1 loa kéo. Riéng NXBGDVN ing hg cho nha
trudng s6 tién mat 1a 20 triéu dong.

Dai dién NXBGDVN trao 56" tién trj gid 20 triéu dong cho
Trudng Phd théng Dén tgc NGi tri THCS&THPT Chiém
Hién tai, NXBGDVN dang khin truong tiép tyc ra sodt
thigt hai & nhigu dia phuong khic bi dnh hubng bi mua I
vira qua 08 co k& hoach hd trg kip thdi, tan tda tinh thdn
“tuong than tuong &i" - khdng dé hoc sinh nao bj bo lai phia
Sau.

BAN TRUYEN THONG
(Nha xudt bin Gido duc Vigt Nam)
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50 BAI TOAN XAGC

TLU A‘”

NGUYEN TIEN LAM (CLB Toan A1, Ha N&i)

1. Ly thuyét
Véi méi tap X hitu han, ki hiéu |X| 1a s& phan

tr chia tap hop X.

Phép thir ngau nhién: Phép thlr ngau nhién
l& mdt hanh dong ma ta khong doan truéc
dudc két qua clia né, tuy nhién c6 thé xac
dinh dugc tap hop tat ca cac két qua cb thé
xay ra cua hanh déng do.

Khong gian mau: Tap hop tat ca cac két
qua cb6 thé cb cia phép thir T dudc goi la
khéng gian mau cla phép thit T va thudng
dugc ki hieu 1a Q.

Bién co: Xét phép thi T cé khong gian mau
Q. Khi d6 néu A 12 tap con cla Q thi ta néi
A l1a bién c6 (lién quan téi phép thir T).

Trong két qua clia viéc thuc hién phép thi T,
néu c6 mét phan tir clia bién co xay ra thi ta
noi “bién cd A xay ra”.

Xac suat: Gia s A |a bién cd lién quan téi
phép thr T va phép thr T c6 mét sé hitu han
cac két qua co thé, déng kha nang. Khi d6 ta
Al

goi ti s6 —

|Ql la xac suat cla bién co A va ki

A
higu 1a P(A). Nhu vay P(A) = Al

ol

Ta goi |A| la s6 két qua thuan Igi cla bigh c§

A, tirc 1a cac két qua ma A x4y ra.
Cac budc dé glal mét bal toan xac suat;

+) Xac dinh rd phép thif va tinh s8 phén I
ctia khéng gian mau.

+) Goi tén dudc bién ¢6 va tinh dugc s§ két
qua thuan Igi cho bién cb.

+) Tinh xac suét theo cong thlc & trén.

Hai quy tic dém cd ban:

+) Quy tdc nhan: Mot hanh dong dugc chia
lam nhiéu budc thuc hién thi s6 cach thuc
hién hanh dong nay b&ng tich s6 cach cia
cac budc.

+) Quy tic céng: Mot hanh déng cé nhiéu
phuong an thuc hién thi sd cach thuc hién
hanh déng nay béng t8ng sd cach cla cac
phuong an.

2. Vi du minh hoa

Vi du 1. Cho tap hop S={1; 2;...; 20}. Chon
ngau nhién hai phan tl cla tap hgp S. Tinh
xac sudt dé chon dudc hai phan t& ma:

a) Tich hai phan tr d6 1a s6 18

b) Tich hai phan tir d6 1a s& chan.

¢) Tich hai phan tr d6 chia hét cho 3.

d) Tich hai phan t& d6 chia hét cho 6.

e) Téng binh phuang hai phan tr dé chia hét
cho 3.

f) Phan t nay chia hét cho phan ti kia.

Lol gial. Trudc hét ta d€m s& cach chon
ngau nhién hai phan I clia tap hap S.

Phan tlr th&t nhat c6 20 cach chon, phan ti
thir hai c6 19 cach chon. Tuy nhién cach
chon hai phéan tt a, b giéng cach chon hai
phén tlt b, a nén & cach chon hai phan tif 1a

o
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20-19
———2—_190 cach. Khéng glan miu Q c6

190 phan tir.
Mbt cach téng quat, néu tap hop S c6 n>2

phan tr thi sé cé D-(Déﬂ cach chon hal

phén t ca S.

a) Goi A la bién c8 chon dugc hai phan tif cb
tich 1a s& 18.

Tich hai phan tlr d6 1a s6 18 khi va chi khi ca
hai phan t&f déu 13 s8 1&. Cé 10 s6 18 nén
tuong tu nhu trén, co 10T'9=45 cach chon
hai phan tf déu 12 s& 18. S6 két qua thuan Idi
cho bién c6 A 1a 45.

Xéac suat ctia bién c6 A 13 L8 i

19 38
b) Goi B |a bién c6 chon dudc hai phan tif c6
tich 1a s& chan.
Tich hai phan tir d6 12 s& chan khi va chi khi
hai phan tir dugc chon ra cé it nhat mot phan
tf 1a s6 chan. Vi cd 190 cach chon hai phén
tr thy ¥ va 45 cach chon hai phan tir déu 13
s6 1&é nén c6 190-45=145 cach chon hai
phan tlf trong dé cé it nhat mot phan tr 1a sé
chan. S6 két qua thuan lgi cho bién c6 B Ia
145.
Xac suét clia bién c6 B 1a Lo = 2—9

190 38°
Chu y. Ciing c6 thé chia trudng hgp: cé ding
mot s6 chan va ca hai s8 déu chan.
c) Goi C la bién c8 chon dugc hai phan tif c6
tich chia hét cho 3.
Tich ctia hai phan tr chia hét cho 3 khi va chi
khi trong hai phan tlr d6 c6 it nhat mot phan ti
chia hét cho 3.
Vi ¢6 14 phan tlr khéng chia hét cho 3 nén c6

Jitﬁ=91 cach chon hai phan tlr khéng

chia hét cho 3. Suy ra c6 190 ~91=99 cach
chon hai phan t ma c6 it nhdt mét phén tir

chia hé&t cho 3. S6 két qua thuén lgi cho bién
c8 C la 99,
99

Xac suét clia hiéin ¢6 C la Tk

d) Goi D Ia bién c6 chon dugc hai phén tdr c6
tich chla hét cho 6.
Ta d6m s6 cach chon ra hai phén tir ma tich
clia chtng chia hét cho 8, C6 ba khé nang:
+) Ca hai phén tlf chia hét cho 8: vi c6 3 86

chia hét cho 6 nén co 9—5?- = 3 céch chon hai

phén & déu chia hét cho 6.
+) C6 dung mét phan t{r chia hét cho 6: c6 3
cach chon ra mét phén tif chia hét cho 6 va
c6 17 céch chon ra phén tif con lai khdng chia
hét cho 6. Do d6 trong trudng hgp nay cb
3-17 =51 cach chon.
+) C4 hai phan 1 déu khdng chia hét cho 6
(phéi loai di cac phan tir 6, 12, 18): thé thi
phai c6 mét phan tif chia hét cho 2 (c6 7 cach
chon) va mét phan tr chia hét cho 3 (c6 3
cach chon). Do d6 trong trudng hop nay cb
7-3 =21 cach chon.
Suy ra s6 két qua thuan Igi cho bién cd D Ja
3+51+21=75.
Xac suat chia bién cd D la L = E

190 38
d) Goi E 1a bién cd chon dudc hai phan tif co
téng binh phuong chia hét cho 3.
Ta c6 mot két qua quen thude trong sé hoc I3
néu x, ye Z ma x° +y? chia hét cho 3 thi x,
y déu chia hét cho 3.
Nhu vay dé téng binh phuong hai phan ti
chia hét cho 3 thi ca hai phan tif phai cling
chia hét cho 3. Cé 6 phan tir chia hét cho 3

A 2 O . .
nén cé —2§=15 cach chon ra hai phan t&r

d8u chia hét cho 3. Do d6 s6 két qua thuan Igi
cho bién c6 E I 15,
3

Xé&c suét clia bién ¢ E 1a A8 = —,
190 38

O
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f) Goi F 1a bién c8 chon dugc hai phan tf ma
phan tir nay chia hét cho phan tl kia.

Trudc hét, cho trudc s6 nguyén duang n va
véi s6 nguyén duong a<n thi s bdi cia a

n
trong tap hop S={1; 2,..., n} 1a [E] trong do
[E} la s6 nguyén 16n nhat khéng vugt qua
a

N Néu khéng tinh a thi s6 bdi thuc su cta a
a

]

Cho a chay tif 1 téi 20 thi s bdi thuc sur cla a
tuong (ng 12 19, 9, 5, 4, 3, 2,1, 1, 1, 1, 0,
0,...,0.Suyracéd
19+9+5+4+3+2+1+1+1+1=46
chon ra hai phan t ma phan tI nay chia hét
cho phén tif kia. Do d6 s& két qua thuan Igi
cho bién ¢6 F 13 46.

cach

Xéac suat ctia bién ¢ F 14 ﬁ-=—2-3
190 95
Vi du 2. Cho s8 nguyén duong

T=300-600-900. Liét ké& tat cd cac udc
duong cla T, sau d6 chon ngau nhién ra mot
udc. Tinh xac sudt dé udc chon dudc:

a) La s6 chinh phuong.

b) Chiad du1. | _

L&i gial. Trudc hét, phan tich s T ra thita s6
nguyén & ta dugc T=27 .34 .55,

Mé&i uéc duong clia T c6-dang 2%-3Y .52
trong d6 x, y;'ze N va . thda. ' man
X<7,y<4 z<6. _ Ty
M&i cach chon bb (x, y, z) s& cho ta mét uéc
duong. _ CT ;
Vi xe{0;1,...; 7}, ye{0; 1...; 4}, ze{O;'1;..‘.; 6}
nén cb 8 cach chon x, 5 cach chon y, 7 cach
chonz. Dod6 T cod 8-5-7 =280 udc duang.
Suy ra khong gian mau c6 280 phan tir.

Chu Y. s uéc duong clia s 2° .3Y.52 3

(e (y + D+

a) Udc chinh phudng ca s6 T c6 dang
03.3b.5¢ véia, b, ¢ la cac s8 tu nhién chan
théa man a<7,b<4, c<6.
Tuong tu nhu trén ta c6 4 cach chon a, 3 cach
chon b, 4 cach chon c.
Suyraco 4-3-4=48 ubc chinh phuang.
Goi A la bién c6 chon dugc uGc chinh
phuong.
S6 két qua thuan Igi cho bién cd A la 48.

o i x. 48 6
Xac suat clia bién co A la 280 35"
b) Uéc chia 4 du 1 1a ubc & nén cé dang
3™.5" véi m, n 1a cac s6 tu nhién théa man
m<4,n<6.
Chu y la 3™-5" =(-1)™ (mod 4) nén dé udc
chia 4 du 1 thi m chan con n tay y.
C6 3 cach chon m va 7 cach chon n nén cé
3:7=21udcchia4 du1.
Goi B 1a bién cé chon dugc udc duong chia 4
du 1. :
S6 két qua thuan Igi cho bién c6 B 1a 21.

21 3

- Xacsuadtclabiénec6Bla —=—

280 40°

Vi du 3. C6 ba céip vg chéng ngdi ngau

nhién -vao hai day ghé dsi dién nhau, méi

~ day c6 3 ghé. Tinh xac suat dé:

a) Mdi cap vg chdng déu ngdi d6i dién nhau.

-b) Khéng cb c#p vg chéng nao ngdi dsi dién

- nhau. _

, Lol glal. Xép 6 ngudi vao 6 chiéc ghé thi c6
- '6:5-4.3.2.1=720 cach x&p.

Khéng gian mau cb 720 phan .
a) Goi A la bién c6 mdi cap vo chéng déu

"ngdi déi dién nhau.

Xép cap vg chdng dau tién: cé 3 vi tri chon
ché ngdi va cé 2 cach ddo vi tri chong-vg
néncé 3-2=6 cach.
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Tuong 4, x€p ciip vg chéng thit hai cb

2:2=4 cach, xép cip vg chéng thit ba cb
12 =2 céch.

S6 két qua thuan Igi cho bién c6 A Ia
6-4-2=48, ;

48 1

720 15 -
b) Truéc hét, ta dém s& cAch sap xé&p ba cap
vgd chdng ma c6 it nhat mét cap vg chong
ngoi dai dién nhau, Luu y 1a néu c6 hai cép vd

X&c suét clia bién c6 Alda —

chong ngdi déi dién nhau thi cap con lai cling

ngdi doi dién nhau. Didu nay. c6 nghia 14 chi
¢6 hai kha néng;

+) Méi cap vg chéng déu ngéi déi dién nhau:
theo y a) thi s6 cach sép x&p la 48.

+) C6 ding mét cap vg chdng ngdi d6i dien
nhau:

Chon ra mét cap vg chéng ngéi dsi dién nhau
co 3 cach chon. Sap xép cp vg chdng nay
ngdi d6i dién nhau c6 6 cach xép (theo y a).
Nhu vay cé 3-6=18 cach x&p mét cip vd
chong ngéi ddi dién nhau,

Hai c&p vg chéng con lai khéng cap nao ngdi
déi dién nhau. Ta d&m béng cach loai trir:
XEp 4 ngudi mot cach tly y cd 4-3-2.1=24
cach, loai di cac cach xép ma céd cip vo
chéng ngdi déi dién nhau (c6 8 cach), tirc Ia-
cd 24-8=16 cach xép hai cip vg chéng

con lai ma khéng cé cap nao ngdi dsi dién

nhau.

Trong trudng hogp nay ¢6 18- 16 288 cach
xép.

Nhu vay cé 48+ 288 =336 cach xép ba cap
vg chéng ma cb it nhdt mét cap vo chéng
ngdi déi dién nhau.

Suy ra ¢ 720 -336 =384 cach xé&p ba cip
vg chéng ma khong cbé cap vg chéng nao
ngdi déi dién nhau.

Goi B la bién c8 khdng c6 cap vg chéng nao
ngdi déi dién nhau thi s8 két qua thuan Igi cho
bién cd B la 384.

384 8

Xac suét clia bién c6 B 14 720 - 16"

Cht y. Khi mot cap va chéng ngéi déi dién
nhau, ta c6 thé coi mét cip vg chéng ddy 14
mot nguai.

Vi du 4. Luc ddu, An ditng & 6 s6 1. An thuc
hién lién ti€p bdn budc nhdy, mdi budc sé
nhdy nglu nhién vao mot & tréng trong ba 8
con lai. Hay tinh xac sudt dé sau bén budc

"nhay, An s8 lrb lai 6 s6 1.

112

Lol glal. Mbi budc An c6 3 Iva chon nhay
nén s6 cach nhdy cla bdn budc Ia
3.3.3-3=81cach.

Khéng gian mau c6 81 phan t.

Goi A Ia bign c6 ma sau bén budc nhay, An
ditng 3 6 s6 1.

Xét day cac & ma An nhay trong bén budc
nhusau: 1-A—->B—>C—1.
Chu y la hai 6 A, C khac 6
nang: |

+) Bla 6 1: ¢6 3 cach chon 6 A va 3 cach

1. Xét hai kha

chon 6 C nén trong trudng hdp nay co

3-3 =9 cach nhay,
+) B khac 6 1: ¢6 3 cach chon 6 A 2 cach

~chon 6 B va 2 cach chon 6 C nén trong

truong hap nay c6 3:2:2=12 cach nhay.
Nhu vay sé két qua thuan Igi cho bién c6 A 13
9+12=21.

Xac suét cla blen cOAld =— =L = 7 —

81 27
Vi du 5. Dién ngau nhién vao méi 6 vuéng .
cia bang 3x3 mét trong ba s& -1, 0, 1.
Tinh xac suat dé:
a) Tdng c4c s6 dugc dién trong mbi hang déu
béng 0.

b) Téng cac s6 dugc dién trong méi héng va
trong méi c6t déu bang 0.

®
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L&l glal, M&i 6 vudng cb mot trong ba cach
dién nén s8 phdn (it clia khéng gian mau

la 3%,
a) D& t8ng céc s6 duge didn trong mdi hang
déu bang 0 thi m&i hang chfa ba s§ -1, 0, 1

hodic hang d6 chira toan s6 0.
S6 cach dién ba s6 -1, 0,1 nay vao ba 6 trén

moét hang 14 3.2.1=6. S8 cAch dién ba s6 0
vao ba & trén mot hang 1a 1. VI thé ¢6 7 c4ch
dién cAc s6 vao mdt hang sao cho t8ng cac
s6 & hang d6 bing 0.

Suy racod 7-7-7=7° cach dién cac s8 vao

bang d& t6ng cac s& & mdi hang déu bing 0.
3

Xac suét can tim 1a 7—9 =1,74%.

3

b) Tuong tu nhu trén thi mai hang chira ba s8
=1, 0, 1 hodc chifa loan s6 0 va mdi cot ciing

chi chifa ba s6 -1, 0, 1 ho3c chifa toan s 0.

+) Néu khéng cb hang nao chira toan sé 0 thi
véi moi cach dién s6 & hang dau tién, cb ding
hai cach dién s6 d hang thif hai va mét cach
dién s6 & hang thir ba. Do d6 s8 cach dién sé
dé€ téng méi hang va mdi cdt déu bang 0 Ié
6-2-1=12.

+) Néu c6 ding mét hang chifa toan sé 0, gia
sUf 1a hang dau tién thi vdi mdi cach dién sé @
hang thr hai c6 ding mot cach dién sé &
hang thlf ba. S6 céach dién trong trudng hop
nayla 6-3=18.

+ Néu co hai hang chira toan sé 0 thi toan b
bang 1a 0. S6 cach dién trong trudng hop nay
la1.

. 12+18 +1

Vay xéac sudt can tim la 3 =0,157%.

3. Bal tap van dung

Bai 1. C6 ba cap vg chéng ngdi ngau nhién
vao mét day 6 ghé hang ngang. Tinh xac
suat dé:

a) Mbi cap vg chdng déu ngdi canh nhau.

b) C6 ding hai cap vd chéng ma chéng ngdi
canh vg.

c) Khéng c6 cip vg chéng ndo ma chéng
ngdi canh vg.

Bal 2. Dién ngAu nhién vao mdi 6 vubng cgq
bang 3x3 mot trong ba s6 ~1, 0, 1. Tinh x4,

sut d6 t8ng cac s6 dugc dién trong mg;
hang, trong mdi cot va trong mdi dudng chég
chinh déu bang 0.

BAl 3. Ba ban Phuc, Loc, Tho l4n lugt vie
I8n bang cac s8 tu nhién tir 1 6 9 sao cho
s§ ngudi sau viét khong tring véi s6 nguoi
trudc vit. Tinh xac sust dé s6 ban Phuc vié
chia hét cho s6 ban Ldc viét va sd ban Loc
viét chia hét cho s8 ban Phuc viét.

Bal 4. M6t robot di chuyén trén mot bang 7 6
vudng dudc danh s8 tir 1 dén 7.

1123|4567

Ban dau robot dimg & & s6 4. Mdi budc, né
cb thé nhay sang trai ho4c sang phai, mdi
hudng c6 xac sudt bang nhau va méi lan
nhay chi di chuyén ding moét 6. Tai 6 s6 1 va
6 s8 7 c6 dat keo va khi robot dén mét trong
hai 6 nay, né I8y keo va dimg lai. Tinh xac
suét dé robot I8y keo sau diing 3 budc.

Bal 5. T6 mau méi dinh cla hinh vuéng
ABCD bdi mét trong ba mau: xanh, dd, vang.
Tinh xac suat dé khéng cé hai dinh ké nhau
nao dudc td ciing mau.

Bal 6. Chon ngau nhién ba dinh ctla mét da
gidc déu 12 dinh. Tinh xac suit dé ba dinh
dé 1a ba dinh clia mét tam giac:

a) vuéng; b) tu; c) nhon; d) can; e) déu.

@-
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SAI d piv?
SUA CHO DUNG

HUYNH THANH TAM (Phudng Binh Bjnh, Gia Lal)

Bal toan. Tim gid trj nhd nhat ctia bidu thirc
A=x%+y2 - xy - x+y+2026.
Lol glai. Ta cé

1
A = (2x? +2y% - 2xy - 2x + 2y + 2) + 2025

A:l[(x ~y)? +(x-1)? +(y+1)2]+ 2025 > 2025.

Vay gié tri nho nhéit cha biéu thdc A Ia 2025.
Néu loi _115/ trén la dung thi qua that day la
mélt bai toan cho dap sé dep! Ban c6 nghi
nhu vay khéng?

m (TTT2 55 269+279)
DA LA GIA TRI
LON NHAT CHUA?

Phan tich. Ldi giai da mac sai 1am khi so

sanh biéu thitc HF -HC véi dai lugng bién
2

thién

ma khong phai v8i mét hang sé.

Sai 1am nay thudng hay mic phai khi gidi

toan cuc tri.

L&i gidi hoan chinh.

Dé thay AEDB = ACDH (g.c.g) nén DB =DH.
= ,

B D O Cc

Pat BC=x, DB=DH=y, tacé
HE=DE-DH=DC-DH=(x-y)-y=Xx-2y.
Cac tam giac EFH va CDH dong dang nén

HF-HC:HD-HE:y(x-zy)=2_Y(_"2‘_2>’)
2y +x- -2y)? _x* _BC*
8 8 8

Dau dang thlc xay ra khi 2y =x-2y hay

X BC
== suyra BD=—
y 4,sy 2

Vay gia tri I6n nhat cGa biéu thitc HF -HC |a

BC?

= khi diém D cach diém B mét doan

Nhan xét. Cac ban sau cb [di giai
‘ dung, duogc thudng ki nay: Lé
Honohar Quang Huy, 9A1, THCS Nguyén
Hién, Nam Ninh, Ninh Binh; Hoang Lé Anh
Tuén, 9A, THCS Hoang Xuan Han, Bic Tho,
Ha Tinh.

VI MANH TUGNG
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NGUYEN NHU MAI (Ha Néi)

huyén xay ra & chung cuv Yén Binh.

Chung cu Yén Binh cé bay tda nha

cao tdng. Mang tén Yén Binh dung I3
yén binh, viéc bdo vé rat 1a chu déo. Ay thé
ma chiéu hém &y tai tda nha A3 lai xay ra
mot vu mat trém. ' |
Cé Hoa, chil can hod sb 6 tAng 21 hém &y di
sang hang x6m trd chuyén vdi ban. Nhan lac
con géi di hoc chua vé. Ranh rang, co chi
dinh di mét luc rdi vé nén chl quan khdng
déng khéa clfa, ma c dé hé clra. Luc co
quay vé thi thdy mét ké la mat vira chay ra.
C6 Hoa G & kéu va dudi theo khdng kip. Mot
ban hoc sinh & phang bén canh, nhanh tay
bam dién thoai goi chu Cudng béo vé truc &

dudi sanh. Chi Cudng phat chuéng canh
bao cu dan toan tdéa nha A3.

Tén trom cling nghe thay chudng bao déng.
Han rat khon ngoan va xao quyét, biét Itc
nay xudng ngay tang 1 chic chan sé bj dén
Iong.

Pang & trong cau thang, han bam dimg tam
& mét tang bat ki, réi s& tinh sau.

Tai tdng 10, anh Hoai nghe bao dong, ngd ra
thdy hai ngudi dan éng buéc ra tit hai clta
thang may A va B. Anh Hoai trd thanh nhan
ching xac nhan ai la ké tinh nghi chudn bi
tu thoat.,

Theo suy doan cua ban: Ké tinh nghi &y la
ai?
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Kétiquar; (TTT2 56 267) Nhan xét. Cac ban sau co lap luar
t6t, duoc thudng ki nay: Trdn Mint

TRUY THM G vﬁln‘ﬂ HonGHA® Pifc, 6A6, THCS Yén Lac, Tam

Héng, Phu Tho; Nguydn Hoang Bdo Quyén,
Anh Hai da biét Lan Ia nguai d3 trét 1y tién vi 7A1. THCS Yén Phong, Yén Phong, Béc
Lan |a ngudi xudng xe cudi va trong cudc trd  Ninh; Bui Boan Yén Nhi, 9A1, THCS Nguyén
chuyen, Hoa chua hé nhéc dén s& tién bi mat gy Nam Ninh, Ninh Binh; Nguyén Khénh
nhung Lan lai biét d6 1a hai tram nghin. Diéu Ngoc, 8E, THCS Dang Thai Mai, Trudng

nay cho thay anh Hai I ngudi théng minh, Vinh, Nghé An: Trén Thi Ngoc Tram, TA
tinh t€. Nhd anh ma tinh ban cdia bd, ‘ ' o . o
' ban ctia bon ban nho . o gk Thinh, Bétc Tho, Ha Tinh.

van gan két nhu trudc, Tham Ti Sé-LEc-C6
am é-L8c-Coc

7y
i

"
%—:Z
T—>| POST |/

CACH GUI BAI BEN TOAN TUOI THO

1. Bai glfi dang

- Bai viét da gifi dén Toan Tudi tha thi khong dudc gl dén bao hay tap chi khac.

- Néu bai trich hodc suu tdm 4 tai liéu khac thi phai ghi rd ngudn géc tai liéu. Néu
bai dich & tai liéu nao thi can gt kém ban géc.

- Bai viét cé dl va chinh xac cac thong tin: Ho tén, dia chi, s6 dién thoai, s6 tai
khoan ngan hang (néu cb) dé tda soan tién lién lac va gi nhuan but.,

2. Bai giai cla hoc sinh

- Mai chuyén muc hay méi bai “Thi giai toan qua thu": giai vao mot td gidy, phia trén
cung cé ghi rd ho tén, dia chi rd rang, chinh xac (I6p, trudng, huyén quéan, tinh
thanh).

- Chuyén muc “Cau lac bé Toan Tudi tho™: gidi lién 5 bai, cé thé giai bang ti€ng
Anh hodc tiéng Viét.

3. Hinh thie gui bai

- Bai g dang nén gudi kém file vao email: bbttoantuoitho@gmail.com hozc gl
ban in qua dudng buu dién.

- Bai giai cia hoc sinh gUfi vé tda soan theo dia chi: Tap chi Toan Tudi tho, Tang
2, nha A, sé 187B Glang Vd, P. Cat Linh, Q. Déng Da, Ha Nél.

4. Thai han gdi bai

Thdi han gl bai 1a 1 thang ké tif ngay phat hanh. Do d6 cac ban khong nhét thiét
phai chuyén phat nhanh ma chi cén gl thudng hodc g bao dam.

O

T
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. camm G0 BAO NHIEU TAM GIAC?

Dua vao quy luét cho bdi cac hinh dudi day, héi hinh thir 6 c6 bao nhiéu tap,
giac?

Hnﬁum A ::
AAAA

\ 444 AAAA

A AA AAA AAAA

Hinh 1 Hinh 2 Hinh 3 Hinh 4
MINH HAI (Hung Yén)

Tewm» THAY BO1 HINH NﬂO?(TrTzs6’269+270)

Mbi ki hiéu biéu thi s& hang cta phép tinh  THCS Lap Thach, Lap Thach, Phii Tho; Chu
cong la mét hinh c6 dutng thdng d6i xing  Ngoc Khanh Ha, 9A1, THCS Nguyén Hién,
theo phuang théng ding. Khi ta loai bd phén  Nam Ninh, Ninh Binh: Bai Thi Mai Linh, 8A,
~ 7. 9 . ’ T a’s e - 2 .
bf‘an ptjal Ctla rrjcn kl.hl?u dOL.VOI d'u'dng thang THCS Binh Thinh, Bitc Tho, Ha Tinh.
nay thi phan con lai ciia méi ki hiéu c6 hinh s
TRAN THI THAO

dang la mét chit s6.

A L7 =3

4 . C -
-, o

Do d6 dau ? thay béi hinh B,

Nhén xét. Cac ban sau chi ra ding
@ quy ludt, dugc thudng ki nay:
HoNGHA" Nguyén Nam Phong, 6A4, Dao

Thudn Hai, 7A1, THCS Yén Phong, Yén
Phong, Béc Ninh; Lé Quang Dang, 8A1,
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G BA GIAC DEV 2025 CANH

Bl toan. Trong da gidc déu 2025 canh ta chon ra 811 dinh, Hay
chimg t& rhng cb ba dinh trong céc dinh dé chon 14 ba dinh cia mét
lam giac can.

NGUYEN BUC TAN (TP, H6 Chi Minh)

Nhan xét. M6t s& ban méc sai 1dm

la tu x" >2026" suy ra x >2028.
HONGHA' DiBu nay | khdng hoan toan ddng
vi khi n 13 s6 nguyén dudng ch&n thi x ciing
c6 thé 1a s6 am. Cac ban sau c6 10i giai tét:
Dang Van Hoang, 7A1, THCS Quan Hanh,
Nghi Loc; Luu Khénh Nhét, Nguyén Khanh
Ngoc, 8E, THCS Pang Thai Mai, phuang
Trudng Vinh, Nghé An.

QUANG ANH

LEWTED (1172 56 269+270)

00 LA S0 NGUYEN KHONG?

Lai gial. Tu x" =2025" + 2026" suy ra:

x" > 2026".

Ta ciing c6 n>2025 va 2026™1 > 20251
nén n-2026""1 > 2025"

Tir d6 ta cb 2027" = (2026 +1)"

=2026" +n-2026"" +...+n-2026 + 1
>2026" +2025" = x",

Vay 2026" < x" <2027", suyra

2026 <|x| <2027 nén x khéng la s6 nguyén.
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GLAL 708N TaE Ni0?

HOANG LE NHAT TUNG
Trudng THCS Trdn Duy Hung, Hé Noi

Trong qué trinh 1am toan, chic hin cac ban
ting gap nhimg gid thiét c6 dang nhu
X+y+z=3, ab+bc+ca=1,... D4 la nhitng
gcu Y quan trong gitp ta x{ li nhitg cau hoi
cla bai toan. Trong bai viét ndy, tac gid sé
Xuat phat vai mét gia thlet cd ban I3
X+y+2z=0 va cac két qua tuong img giup
ban doc ¢6 cai nhin sau hon vé chiing.

+ Kétqud 1: x3 + v +23 = 3xyz.

2

+ Két qud 2: l+i+l= 1+1+1 .
x2 yv2 22 (x'y z
Viéc chitng minh cac két qua xin danh cho
ban doc. Sau day xin di vdo mot sd bai toan
ap dung

Bai toan 1. Cho cac s6 thuc a, b, ¢ khac 0
thda man 2ab +bc +2ca=0. Tinh gia tri clla

biéu thitc A ——bi+E a—tl.
8a? b? ¢?
(Thi tuyén sinh vao THPT chuyén Lam Son,

nam 2020).
Lal gidi. Véi 2ab +bc + 2ca=0, theo két qua
1 ta cod

a-bec ca ab_(2ab)’+(bo)® +(2ca)’
8a2 b? 2 8(abc)?

_ 3(2ab)(bc)(2ca) _3 '

~ glabc)? 2

Bai toan 2. Cho cac sé thuc a, b, ¢ déi mot
khac nhau va khac 0 théa man a+b+c¢c=0.
Tinh gia tri cla biéu thirc

a-b b-c c-a c a b
- + + L
Q ( c ¥ a ¥ b ](a—b b-c c—a]
-b b-c c-a

. . a
Lai giai. Goi M= + +
c a

c b—c+c-aj
a—-b\ a b

, taco

£ M=1+
a-b

1+ c b2—bc+ac—a\2
" a-b ab
A c2 3
44 (a-b)(c-a b)___1+2 _1+~2£_'
a-b ab ab abc
3
Tudng ty, ——M=1+ 3?— b M1 2
b-c abc’' c-a abc’
3,13, .2
D()(3(,)Q=:,’+2(a +b° +c )=3+6abc=g'
abc abc

Bai toan 3. Giai phuang trinh
(x-1°+(x-3)% +8(2-x)3 =0.

Léi giai. Viét lai phuong trinh thanh
(x-1°+(x-3)3 +(4-2x)® =0.

Nhan thdy rang (x-1)+(x-3) +(4-2x) =0,
theo két qua 1 ta c6

(x=1%+(x—3)° + (4-2%)3 =3(x - )(x - 3)(4 - 2x).
Do d6 3(x —1)(x - 3)(4 — 2x) = 0.

Tu dé ta tim dudc x =1, x=2, x =3.

Vay tap nghiém cha phuong trinh 13

S={1, 2 3].

Nhan xét. Dua theo y tudng bai toan trén, ta

c6 thé xay dung cac bai tuong tu sau: Giai
cac phuong trinh

(x2+x+1%+(2-x-2x2)3 + (x2 -3)3 = 0.
x=1%+(x-2)% + (x-3)3 =3(x - )(x - 2)x - -3).

Bai toan 4. Vdi a, b, c 1a cac sd hitu ti dm
mot khac nhau, chimng minh

1 N 1
V@-b? (b-c)
ti.

Lol glal. B4t x=a-b,y=b-c=y,z=c-a
thi x+y+z=0, theo két qui 2 ta c¢b

o la mét sd hidu
c-a :
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1 1 1
P A
X y 2z

2
J12_+_.12—+-12-=J(1+1+1) =
X y 2 X vy z
1 1

Do a, b, ¢ 14 cac s6 hitu ti nén 1+—+—-EQ
X y 2z

TUdéJ 12+ 1l + 1
(a-b)* (b-c)P (c-a)?
s6 hiu ti.

Bai toan 5. Rat gon bidu thirc

A=J1+J§+%+J1+i+i+J1+l+l
2° 3

la mot

32 42 42 52
+..+ (14 . 2+l.
(n-12 n?
Huéng dan. D& y réing
1+ L +—1——l+ L + L cod
k-1 k* 1 (k-12 (-k)?

1+ (k- 1) +(-k) =0, theo két qua 2 ta c6

1 1 ( 1 1]2
t—==(1+—+—
k-1% K2 k-1 -k

hay 1+ ] +i=1+i—1.
k-12 k¥ k-1 k
Thay lan lugt k=3, 4,5, ..., n vao ding thitc

trén roi cong theo vé ta thu dugc dang rat
gon ciia biéu thirc A.
Bai toan 6. Rat gon biéu thitc

1+

po |t 1 [T 4
X+ (x+y2 \x* vt Ry
véi X, y |a cac s6 thuc khac 0.

Huéng dan. D& y réng i4+%++22.
| X7yt (xT+y%)
1 1 1
+

= +
(x2 )2 (y2)2 [_(xz + yz)]2

cé x2+y? + [-(x2 + y2)] =0, theo két qua 2

ta co

\/_1_+1+__1_____=1+_1__ 1
x4 y4 (x2 +yz)z %2 yz x2+y2
x2  y2 x2 4y2

Tu d6 thay lal vao bidu thirc va ap dung ké
qua 2 I8n nita dé thu gon bidu thirc P.
Baltodn 7. Cho a, b, ¢, X, ¥, 14 céc 88 thuc

khdc 0 thda mén'9~+2+2=0 vé
X y z

Sad By, Chimg minh réng

a b c ‘ ‘ |

2 .2 2

X—F-y—2+52—=1

a“ b° ¢

(Thi tuyén sinh vao THPT chuyén Su pham,
| ndm 2015).
b

L3l glal. Dat m=2, n=sop =§ thi gia thiét

x|

E+E+E=O trd thanh m+n+p=0.
X Yy z

Theo két qua 2 ta c6

2 2 2 1 12
AR SRR WA R
a> b> ¢ m? n p- \m n p

2
=(i+l+-§) =12 =1.
a b' ¢
Bai toan 8. Cho cac sé hitu ti a, b, c thda
min —2—+—2 4 C _4 Chimg minh
b+c c+a a+b
2 3 2
rang (b+c) +(c+a) il & binh
a* b* cd

phuong clia mét sé hiu ti.

2 2
Lai gial, Do L9 =[b+ C) nén dé xust
a’ a2
P a? " '
hién biéu thirc o ta nhan hai vé cia gia
c
thiét v6i a+b+c. Tacod
(a+b+c)( - + b PO )=a+b+c
b+c c+a a+b
hay
a2 b2 c?
—ta+ +b+ tc=a+b+c
b+c c+a at+b

@
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a’ b? c?
+

ha + =0.
yb+c c+a atb
2 2 2
PEt k= y=2_ -9
b+c c+a a+b

X+y+2=0, theo két qud 2ta c6
(b+c)? i (c+a)2 " (a+b)2

a“ b4 c4
“L+_1_+L_(l+l+1)z

2 2 2
(b +4c) + (c +4a) s (a +4b) 13
a b c
binh phuong clia mét sé hitu ti.
Nhan xét. V@i y tudng nhu trén, ta cé bai
toan vdi cau tric tvong tu nhu sau: Cho a, b,
c 1a cac s6 hitu ti thda mén
a b ¢
+ +
b+c c+a a+b
3 b® c®  3(abo)?

Vay biéu thirc

=1. Chimg minh rang

a

b+c)® ' (c+a)® ' (a+b)® (a+b)b+c)c+a)

Bai toan 9. Cho cac s@ hitu ti a, b, ¢ thda
. b+c c+a a+b
man + +
a b c
3 3 3
rang biéu thirc —2 =+ 2 = £
b+c)® (c+a)® (a+b)®
B 3abc
(a +b)2(b+ c)2(c+ a)2
mot s6 hiu 1.
Lai giai. Tir gia thiét ta c6

=2. Chimg minh

la 1ap phuong cla

(a+b+c)(b+c c+a+a+b)=2(a+b+c)
a b c
2 2 2
hay (b+c) +(c+a) +(a+b) 0.
a b c
Pat x=—2 _ y=_ 2 C _ thi

(b+c)2'y=(c+a)2'2=(a+b)2

1.1 1
—+—+—=0, suyra xy+yz+2zx=0.
X y z

3 3 3
Tacd = Tt B = ¢ =
(b+c)” (c+a)° (a+b)
3abc

(@a+b)2(b+c)(c+a)’

—x3 4y +2° - 3xyz
(xay DG YR AL XY Y2 )

(xt+y+ z)[(x py+ )2 -3(xy+yz+ Z")]

3
=(x+y+z)(x+yt Z)z =(x+y+2)" & Igp

hutong ctha mot 88 hitu tl. )
?(oay c?uanh gla thiét nay, chéc chan s& con

Ju k& ‘ ¢ 8 tim hié
idu két qua tht v, ban doc cb thé im hié,
32 nghiénqc(!u thém. D8 két thuc bai viét, tac
gid dua ra mot s6 bai dé ban doc luyén tap,
Bal 1. Véi a, b, ¢ la cac s6 thuc thudc ds
mét khac nhau thuoc doan [0; 2],tim gié tr

nhé nhat cla biéu thirc
1 1 1
&= + 2 + 7
(a-b)? (b-c)® (c-a)
Bal 2. Giai phuong trinh
1 1 1 4
+ =i 7 =1
(x-1%2 (3x-2)° (3-4x)
Bal 3. Cho x, y, Z 1a cac s6 thyc thda man
x+y+z=0. Tinh gia tri chda biéu thic
4

4
X y
Q= +
x*-(y2-2%? - (2% -x?)?

24

24 ~(x2 - y2)2
Bai 4. Cho a, b, ¢ la cac s6 nguyén. Chimg
minh ring (a-b)®+(-c)®+(c-a)® chia
hét cho 18.
Bai 5. Cho a, b, ¢ la cac s8 thuc déi mot
khac nhau thda man a® +b3+c3 =3abc.
Tinh gia tri cGa bidu thrc

ab? N bc? N ca?
a?+b?-c? b2+c?2-a2 cZia?-b?
Bal 6. Cho cac s6 nguyén a,b,c thda man
(a-b)* +(b-c)® +(c-a)® =3(a+b+c).
Chimg minh rdng a+b +¢ chia hét cho 27.

Bal 7. Cho cac s hiu ti a, b, c thda man
b+c+c+a+a+b

a b
2 b2 C2

+

P:

=2. Chimg minh ring

- 7t T
(b+c)* (c+a)® (a+b)
clia mét sé hitu ti.

i la binh phuong
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=y MGRONG MOT S BAl T0dN

TRONG KI THI VAO LOP 10 THPT, NAM 2025

U1 TOAN THE NAo?

NGUYEN VIET CHUONG (Ha Tinh)

Trong ki thi tuyén sinh nam 2025, c6 rét nhidu
bai toan hay véi nhing y Wdng dep. Bai viét
nay tac gid xin t8ng hop lai mot s6 bai toan va
hudng md rdng cho céac bai toan dé.

Bal todn 1. Cho tam gidc ABC (AB < AC) noi
tiép dudng trdn (O). Ti€p tuyén tai A cla
dudng tron (O) cét BC tai D. Tir di€m E trén
AD ké dudng thdng song song véi AC, dudng
thang nay cét duding thing qua A va vuéng
géc véi OD tai F. Chimg minh réng dudng
thdng AB di qua trung diém c@a doan
thang EF.

Lol gial. Goi H, R theo thir tu 13 giao diém
ctua AF vdi OD va dudng tron (O), K 1a giao
di€ém ctia AB véi EF.

Ta c6 OH-OD = 0A% =0C?, suy ra cac tam
giac OHC va OCD déng dang nén
OHC = 6CD.
Tir dé ta c6 HAC + HCA = RHC = 90° — OHC
180° -BOC _BOC

2 2

=90° -OCD=90° -

=BAC = BAH + HAC, suy ra HCA =BAH. Két

hop véi HAC = AFK (do EF // AC), suy ra céc
tam giac HAC va KFA ddéng dang nén
HA AC
—=— (1)
KF FA
Lai do cac tam giac ACR va FAE déng dang

AC AR

(2)

nén —=—,
FA FE

HA AR _2HA
KF FE FE
FE = 2KF, dan dén KE = KF.

Nhin xét. Mau chét cla bai toan la khai thac
yéu & tiép tuyén va song song dé nhéan ra hai
c4p tam giac dong dang, tir dé lién hé ti s6
AR: AH = 2 : 1. Viéc chitng minh trung diém
trd nén tu nhién nhd cau truc dong dang nay.

Tur (1) va (2) suy ra , suyra

D,
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Bal toan 2. Cho tir gidc ABCD néi tiép dudng
tron (O). Tiép tuyén tai C cla dudng tron (O)
cat dudng thing AB tai diém M. Dudng thing
MD cét dudng tron (O) tai diém N (N khac D).
Goi | la giao diém clia AC va BD. Chimg minh
rang AN, BC, IM déng quy.

Lol glai. Goi K, L theo thif tu |a giao diém cla
IM vdi BC va dudng tron (AID). Ta di chimg
minh ba diém A, K, N thdng hang.

M

Ta c6 ALK = ALl = ADI = ADB = ACB = ACK,
suy ra t& giac ALCK ndi
KAC =KLC. (1)

tiép nén

—— e e m—

Lai c6 MLD =ILD =IAD = CAD =DCx, suy ra
tlr gidac MLDC ndi ti€p nén
MLC = MDC = NDC = NAC. (2)

Tir (1) va (2) suy ra KAC=NAC nén tia AK
tring vdi tia AN, tirc ba diém A, K, N thang
hang.

Nhan xét. Diém md dau quan trong la tim ra
hai tt giac néi ti€p ALCK va MLDC. Khai thac
cac géc bang nhau trong hai tlf giac nay giap
chitng minh ba diém A, K, N thAng hang - mét
y tudng quen thudc kiéu Pascan rat gon.

Bal toan 3. Cho hinh binh hanh ABCD ¢
diém P thudc canh AB (P khac A va B). Goi g
L theo thir tu 1a tam dudng tron ndi tiép c4c
tam giac PAD va PBC. Goi H, K theo thir ty 3
iruc tdm cda cac tam giac PJD va PLC
Dirc‘mg tron ndi tiép cla tam giac PCD tigp
xuc véi CD tai E. L8y diém F thudc doan CD
sao cho CF = DE. Chitg minh rang tam giac
HFK vudng tai F.

L&l glal. Ta ki hiéu cac diém nhu hinh vé,

K

Ta cb MPD:%KEFD=-2-F5‘[55=@, suy ra

1

MP /I DI, kéo theo DI L DH.

Tuong tu ta ciing c6 Cl L CK,

Goi Q la giao diém ctia DH va CK thi Q 1a tam
dudng tron bang tiép géc P cila tam giac
PCD.

Goi X, Y, F' theo thit tu la hinh chiéu vudng
gbc clia Q trén PD, PC, CD, khi dé ta cé
CF=CY=PY-PC=PX-PC=PD+DF-PC
=PD+CD-CF -PC.

PD+CD-PC

Suyra CF' = =DE =CF nén

Fz=E
Cac tam giac DFQ va DMP déng dang nén
DF DQ

— === két hop véi MDF =PDQ
oM~ DP ét hop vdi F=PDQ suy ra

@®
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cac tam giac MDF va PDQ déng dang, dan

dén DMF =DPQ =

—

DP

N[ =
O

Tuong tu ta ciing c6 CNF = —~DPG.
2

Do d6 DMF = CNF, kéo theo AIME = KNE. (1)
Cac tam giac MDF va PDQ déng dang nén
DFM = DQP.

T giac DICQ néi ti€p nen DQP =DC|,

Do d6 DFM =DCl, suy ra MF // IC /I PN.
Tuong tu thi NF // PM.

Tu d6 suy ra ti giac MPNF 1a hinh binh hanh
nén PN=MF, MP =FN.

——

Lai cb PKN=LPC +LCP =

e —

BCD = 1

(180° — ADC) = 90° -EKB‘C

N =

L]
2

0° - JDI=JPH, suy ra cac tam giac HMP

va PNK déng dang nén % = hay

NK

1]
(o]

- @

Tu (1) va (2) suy ra cac tam giac HMF va
FNK déng dang nén MHF = NFK.

Tir d6 ta c6 AFK =MFN —MFH - NFK

= MPN - MFH - MHF = {MF — DMF = fMD = 90°.
Diéu d6 cb nghia la tam giac HFK vudng tai F.
Nhan xét. Cach nhin quyét dinh 1a nhan ra Q
14 tAm dudng trdn bang ti€p va F 1a hinh chiéu
cta Q trén BC. _

Tir d6 suy ra MPNF la hinh binh hanh va cac
tam giac HMF, FNK déng dang, dan dén
vudng gébc tai F.

Bai toan 4. Cho tam giac ABC ndi ti€p dudng
tron (O). Mét dudng tron (J) bat ki di qua B, C
cat AC, AB lan luot tai E, F. Goi P, Q theo thir
tu 13 cac diém ddi xing véi O qua CF, BE.
Cac didm M, N theo th(r tu 1a trung diém cla

BC, PQ. Chimg minh rang MN vuéng géc vdi
EF. :

L&l glal. Goi G la giao diém ciia OQ va BE, H
|a giao diém clia OP va CF; K, L theo thir tu la
giao diém tht hai ctia dudng tron (O) véi BE,
CF; | I1a trung diém cla KL, J 12 trung diém
cta GH.

Ta cb IG=~LB=HM va IG // LB // HM nén

2
t gidc IGMH la hinh binh hanh, suy ra J Ia
trung diém cta IM.

Tl giac GNHO la hinh binh hanh nén J la
trung diém clia ON.

TU d6 suy ra t& giac INMO ciing 1a hinh binh
hanh, do d6 MN // OI. (1)

Mat khac, EFC=EBC=KBC=KLGC nén
KL // EF.

Cha y rdng Ol LKL nén Ol LEF. (2)

Tir (1) va (2) suy ra MN vuéng géc vdéi EF.
Nhan xét. Bai toan dua trén viéc phat hién
céc trung diém dé dung nén chubi cac hinh
binh hanh. TU cac quan hé song song MN//
Ol va vudng géc Ol L EF, suy ra MN L EF
mét két qua hinh hoc gon gang.
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noi tiép dudng tron (0). Trén cac canh AC, Ag
diém H trén canh BC va diém K trén cung g

theo thir tutai N, M. Cac diém J, L thudc BC saq
E, T 1a diém d6i ximg véi S qua EF. Ching

Bal toan 5. Cho tam giac ABC nhon khong can
|&n Iuot 18y cac diém E, F sao cho AE = AF. L&y

khéng chifa A sao cho BAH = CAK. KB, KC citEF
cho NJ //AH /I ML. Goi S |a giao diém clia JFval
minh ba diém A, T, K thdng hang.

L3l glal. K& SD va KG song song véi AH (D thube EF; Gt
song song v&i EF cit AB, AC theo thir ti tai P, Q.

hudc BC). Qua K, ké dudng fhéng

Tacs T2 FD _SD ED SD Sy T
FN NJ'EM ML'
FD_FN ML _FN NB ML MC
ED NJ EM NB NJ MC EM
_PK KB KG KC _PK
"KB KG KC KQ KQ
Do d6 ba diém A, D, K thang hang. .
Keé FR song song vdi SE (R thudc AH) va goi X la giao dlem cla AH vai EF
Dé thay cac tam giac FXR.va EDS déng dang nén -
E{-zﬂ(—-‘l suy ra FR = ES dan to: tu’ glac FSER
ES ED
la hinh binh hanh. v \
Goi | 1a trung diém cla EF thi S déi xu’ng vai R qual,
ma T d6i xing véi S qua EF nén T d6i Xng vli R
qua Al, suy ra T thudc AK hay ba diém'A, T, K thang’
hang. . '
Nhan xét. Tu duy chil dao la dung hinh binh hanh
FSER dé khai thac tinh d6i x(mg do gia thiét AE =
AF. Nhd d6, diém T la diém ddi x(mg cha S qua EF
nam trén dudng thang AK hoan tat chUng mlnh ba

diém thadng hang.
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Ti DANG THiC DEN BAT DANG THUC

HOANG bUC HUNG (Truong Dai hoc KHTN, BHQG Ha Nol)
DUONG TH| THOA (Truding Trung hoc Vinschool Smart City, Ha N6i)

B4t dang thiic mot phéan quan'trc_)ng va thi vj,
thudng gop mal trong cac ki thi hoc sinh gioi
toan cap THCS. Trong bai viél nay, chung ta
sé khdi dau ter mét dang thire co ban, tir dé
xdy dung va phat trién cac ky nang can thiét
dé giai quyét hiéu qua cac bai toan bat déng
thuc duge tao nén tir déng thire. |

Bang thirc: Véi a, b, k 1a cac sé thuc, ta ludn

c6 (a° +k)(b? +k) =(k+1)[%(a+ b)? + k—1]

+%|:(k ~1)(a—b)2 +2(ab- 1)2].

Bai toan 1. Cho a, b, k la cac s6 thuc va
k=1. Chitng minh rang .

(2% +k)(b? +k) > (k +1)[%(a+ b)? +k —1].
L&l giai. Vai k=1 thi

(k-1)(a-b)?> +2(ab-12 2 0.
Do db tir déng thirc m& dau ta suy ra -

(@ +k)(b% +k) = (k + 1) [%‘(a +b)? +k -1]

D&u dang thic xay ra khi a=b=+1 hoic
k=1 ab=1.

Bal toan 2. Cho a, b, c 14 cac sé thuc thd:
man a+b+c=3. Chiing minh rang

(a2 + 8)(b? +8)(c? +8) > 729.
L&l glal. Véi k =8 theo bai toan 1, ta dugc

(a® +8)(b% +8) > QB(a +b)% + 7J.
Do d6 (a2 + 8)(b? + 8)(c? + 8)
29[%(a+ b)? + 7](02 +8)

=%[(a+b)2 +2+12](2+c2 +6)

z-g-(ﬁ|a+b|+ﬁ|c|+6ﬁ)2.

=9(|a+b|+|c|+6)° 29(a+b+c+6)2 =729.
Dau dang thirc xay ra khi a=b=c=1.
Bal toan 3. Cho a, b, ¢’ 1a cac sd thuc.
Chimg minh rang o

at+b+c < 1
(4a% +5)(4b? + 5)(4c? +5) 144
Lai glai. Ta ching minh
(4a? + 5)(4b? + 5)(4c? + 5) > 144(a+b + c).
Pat x=2a,y=2b,z=2c va v4i k=5 theo
bai toan 1, ta duac
(4a? + 5)(4b? + 5)(4c? + 5)
= (x2 + 5)(y? + 5)(z2 + 5)

zeB(x+y)2 +4](z2 +5)

=3[ (x+y)? +2+6(2+2% +3)

23(J§|x+y|+\/§s/5+3\/§)2

26(x+y+z+3)° 27'2(x+y+"z)=144(a+b+c).l

@
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Diu ding thic xay ra khi x=y=2z=1

1
=:>a=b=c=§-.

Bal toan 4. Cho a, b, ¢, d la cac s6 thuc.
Chimg minh rang

a+b+c+d < 1
(9a® + 7)(9b? + 7)(9c? + 7)(9d? +7) 3072
Lal giai. Ta chimg minh

(9a2 +7)(9b2 + 7)(9¢? + 7)(9d? + 7)
23072(a+b+c+d).

bat x=3a,y=3b,z=3¢,t=3d va vai k=7
theo bai toan 1, ta duoc
(9a% +7)(9b? + 7)(9c? + 7)(9d? +7)

=2 +TNY2+ T2 + )2 +7)

28[%(x+ y)° + 6]-8[%(z+ t)? + 6]

=16[(x+y)2+4+8][4+(z+t)2+8]
>16(2|x +y|+ 2z + 1| +8)°
>64(X+y+z+t+4)2 ‘
21024(x +y +z +t) =3072(a+ b+ c + d).
Déu dang thitc xay ra khi x=y=z=t=1

:}a:b:c:d:l_
3

Bai toan 5. Cho a, b, ¢ 14 c4c s6 thuc thda
man a? +b? + ¢2 = 3. Chimg minh ring

(@' -a® +3)(b"0 - b8 + 3)(c"0 - cB 1 3) > 27.
Lal giai. Délch;’rng minh dugdc

bugc quét bang CamScanner

az(as _1)(32 —1)2 0 véi moi s6 thuc a,

3 8_,4,.42>0 suyra
Do d6 a10 — g8 -a® +a“ 20, suy

J10_g8432a" -a°+3

1,.4 1ia?
_1_(32_1)2 +_2_(a +5)22(a +5)

Tuong 1y, ta ciing ¢o
b10 —ba +3 2%(b4 + 5)!

c0-c8+3 2—;-(04 +5).

Suy ra (a'® a8 +3)(p"-b% + 3)(c®-c8 +3)
> %(a4 +5)(b* +5)(c* +5)

= %’(xz’ +5)(y? +5)(z% +5)

:_-%.72(x+y+z)=9(a2 +b? +C2) =27 theo
bai toan 3 va véi x =a?, y =b?, z=c?.

D&u dang thifc xy ra khi a® =b® =c? =1.
Nhan xét. Tuong tu I6i giai bai toan 5, ta ¢
thé ching minh bai toan tdng quéat sau: Cho
a, b ¢ la cac sé thuc théa man
a®" +b2" + ¢ = 3 véi n' Ia s6 nguyén duang.
Chitng minh réng i

(a4n+2 _aZ'H-Z +3)(b4n+2 _@1{-2 +3)(C4FH-2 _CZ‘H—Z +3) >77
Viéc chitng minh bai toan nay xin danh cho
ban do
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fﬂm‘c“ wii| , TRAN DAU THU HAI TRAM HA MUOT

udl thach dau: Vo Quéc Ba CAn (Trudng Archimedes Academy
Trung Yén, Ha Nbi).

Bal toan thach dau: Cho s6 nguyén duong 1& n>3 va céc s6 thuc duong
Xq, X2, <y Xy,  Goi A 13 s6 nhd nhdt trong cac s8

vd B la s6 l6n nhdt trong cac s6

Chimg minh réing A < 2\/28B,

Y2 +x?

JX1 +XZ JX2+X3

TETED TRAN BAU THU HAI TRAM MUm TAM (TTT2 s6 269+270)

D& bai. Viét cac s6 dang %, v6i a, b 1a cac
s6 nguyén duong k‘hc’)ng vudt qua 100 va
(a, b) =1, theo thit tu tang dan. Hai, s6 dugc
viét lién ngay trudc s6 _36% |la bao nhiéu?

Lol glai. (Dua theo ban Nguyén Manh Pat,
9C, THCS Lé Quy Dén, Hai Phdng) ,

Dé thay -5—2-<§Z— Ta sé chimg minh 2= &
, 97 69 | o7
s6 dugc viét lién ngay trudc %.'Thét vay, gia

sUf s6 lien trudc 37 khéng phai la 52 ma la
: 69 97

ae x X o s oz o &
mét s6 — vdi x, y la cac s6 nguyen duong,
y

52 x 37
1. Thé thitacO —<—<—
(x, y)= éthitac o7 *y “69"

r ‘(‘

Suy ra 97x -52y >0 va 37y -69x > 0.
Vithé 97x —52y =1, 37y -69x 21.

Nhu vay y =69(97x - 52y)+97(37y - 69x)
> 69 + 97 > 100, mau thuan.

7 . a’ . At 2 o 37 .
Vay s6 dugc viét lien ngay trudc soO 50 la

52
o7
Nhan xét. Day la bai toan khé.
Pang quang trong tran dau nay la
HONGHA® Dan Nguyen Manh Dat. Ngoal viéc

cho l8i giai dung, ban con tdng quat ca bai
toan.

vO QuAC BA CAN
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Hanh trinh khai nghiép

Galileo Galilei (goi tat 1a Galile) 1a con déu
long clia chang nhac si nghéo Vincenzo x(
Florenxia, nudc Italia. Sinh nam 1564 va mat
nam 1642.

Thay con théng minh, éng Vlncenzo tu kem
cap con tu hoc cho d&n nam 17 tudi.
Ong gifi Galile dé&n hoc Y khoa tai Trudng
Pai hoc Piza, hy vong sau nay con trd thanh
bac si dé thoat cadnh nghéo cla:gia dinh
nghé si.

Nghe 16i cha, anh rat cham hoc, nhung tinh
cd dugc doc cudn “Nhimg nguyén Ii" cla
Oclit. Vé dep toan hoc da mé hoic anh.
Galile khong dam trai I3i cha, chi dam dén
hoc lén |6p toan hoc cao cap do mét gido su
ndi tiéng gidng day. Theo dé& xu4t clia vi gido
su nay, Galile dudc dac cach chuyén séng
hoc khoa Toan.

Tot nghiép dai hoc, dung nhu du doan cla
cha, Galile khéng xin dudc viéc, phai vé qué
lam anh gido lang.

Trong nhifng budi du I& tai nha thd, anh quan
sat su chuyén déng lac Iu clia nhimg chim
nén treo trén vom nha tho. Tir d6, anh phat
hién ra chu ky chuyén dong cla con lac. Dua
vao nguyén ly do, sau nay déng ho qué lc
ra dai.

Phai chay chot mai, anh mdi xin dudc chan
phu giang & Truong Pai hoc Piza.
Galile khéng theo 18i mon ctia Arixtot ma tién
hanh nghién cl(u theo phuong phap thuc
nghiém.

Trén thap Piza, Galile da ti€n hanh thuc

NGUYEN NHU MAI

e —

nghiém néi tiéng vé sy rdi cla hai qua cdu

c6 khéi Itong khac nhau.
Bi nhimg ké ganh ghét ken cua, Galile roi bé

Florenxia qué huong, dén lam gido su tai

Truong Pai hoc Padu, Venexia.
Tai day, Galile da tién hanh nghién ctu co
hoc, ché& tao may méc va nghién cuu thién

vén hoc.

Thuyét Dja tam va thuyét Nhat tam

Sudt 1400 nam trudc do, thuyét Bia tam cla
Arixtot dugc coi 1a chan ly bat di bat dich.
Trai D4t dugc coi la trung tam vi tru, xoay
quanh né la bay “hanh tinh”: Mat Trang, Sao
Thiy, Sao Kim, Mat Trdi, Sao Hdéa, Sao Méc
va Sao Thé.

Sau d6, thuyét nay lai dugc nha tri€t hoc
Ptolemee hoan chinh d& Iuu truyén.

Pén thé ky 16, xay ra mét chuyén “dong
troi": thuyét Nhat tam xuét hién.

D6 1a ly thuyét clla nha tu hanh kiém thién
van hoc Nicolai Copernicus, ngudi Ba Lan.
Sau nhleu nam quan sat va tinh toan, ong
phan bac thuyet Pia tam clla Arixtot la hoan
toan sai 1am.

Copernicus dé' xuét thuyé't méi: Trai Dat
khong con 1a “cai rén” cha vii tru nita, ma chi
la mdt hanh tinh quay xung quanh M&t Trdi.
Céng trinh nay chi dugc bl mat truyén tay;
méi dén nam 1543, khi dang hédp hdi, cudn
sach “Vé chuyén déng cla céac thién th&”
clla 6ng mdi tim dudc cach xudt ban.
Toa Thanh La Ma hét hodng ra Iénh thu héi
va tiéu hily cudn séch, coi dé 1a “ta thuyst’,
“d| giao”.

@
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Nhung khong ngg, méy chuc n&m sau, cuén
sach ay lai rdi vao tay Gioocdano Bruno -
mot thay tu tré ngudi Italia,

Ong bi Gido hdi truy t5 theo t3i “ta giao”, phai
bd chay ra nudc ngoai. Tai day, ong tiép tuc
truyén ba hoc thuyét mai,

Giao hoi lo sg &nh hudng cila éng, danh lifa
ong trd vé nudc, .
Gioocdano lién bi bat giam vao nguc téi, tra
tdn da man, bét 6ng phai 1&n tiéng tir bd
thuyét Nhat tam. Tam nam day khong
khuat phuc dugc éng, Toa an phéap dinh La
Ma phan quyét xif tlr éng.

Gioocdano khang khai tuyén bé:

“Cac 6ng nhan danh Chua két tdi téi, nhung
chinh cac 6ng run so trudc chan ly, chir
khéng phai téi." - - bty T
Gioocdano Bruno bj d‘ua Ién dan thleu g
Roma ngay 17-2-1600. Lo

Galile vao cudc

------

Bay gig, Galile da ndi ti€ng'la mét nha bac.

hoc ¢6 uy tin. Ong la ngudi phat minh ra
chiéc kinh vién vong dau tién dung de quan

sat Mat Trang, ti€p dé phat hién bén vé tinh

quay quanh Sao Mgc. Ong viét cuon sach
“Tin st clia céc vi sao” gay ra tiéng vang 14n.
Bdn vé tinh quay quanh Sao Méc dugc mang;
tén ong. ) o

Galile tiép tuc quan sat Sao K|m co tuan |

tron, tudn khuyét, ching té hanh tinh nay

clng chuyén déng quanh Mat Trdi. Mat Troi- |
cling cé vét den, chit khong “hoan hao” nhu .

khéng dlnh clia Arlxtot Ong du’dc dé cao la
nha bac hoc s8.mét cla Italia. Day tu tin,
Galile mang kinh thién vin dén Roma td&
chifc nhiéu:cudc,quan sat truc tiép bau trdi.
Vién Han lam Linxay céng nhan ong la Vién
si danh du.

mudn sau.

i
3 " .
\ ! o
| @ r
|
|

Céc héng y gido chii va dich thdn Gido hoang
bugc phai ra mét tiép 6ng, nhung ra lénh cdm
6ng khéng dudc phép nhdc dén hoc thuyét
cla Copernicus.

Du sao thi Trai D4t van quay

Budc phéi theo 18nh c&m, nhung Galile van
tién hanh nghién citu quy luat 18n xubng cia
thdy tridu nhu mot hlen tu‘dng minh chifng
Trai Dat quay.

‘C)ng lang I8 viét tac pham ”E)é’f thoai vé hai
hé théng chinh cba va tru”.

Cudn sach dugc in ra nhu mot tléng sét nd
gilta bau trdi u am.

- Giao héi La Ma Iap ttre bat Galile giam vao

nguc toi 6 Roma diing nhuc hinh tra tan.
Ngay 22 thang 6 nam 1633, Toa 4n Giao hoi
t8 chitc phién toa két an Galile.

Nha bac hoc gia 69 tudi, 6m yéu bj dan ra
trudc phap dinh; quan linh dung gay danh
vao chan, bat éng phai quy géi, phl nhan
thuyét Nhat tam. Khi bj 16i ra ngoai cia,
Galile bat diing day, thét Ién:

“Di sao thi Trai bat van quayl"

‘Ong ti€p tuc bi giam cém, nhu’ng da “bi mat

vu’dt nguc” bang cach gui cong trinh nghién
cltu t¢i ban be ¢ Dirc va Tay Ban Nha. Du bi
chan lai, nhu’ng cu01 cung van lot ra duoc tdi
Ha Lan. D6 la tac pham “Luan vé hai khoa
hoc ma.'” (1636) Nam 1642, é6ng gia Galile
78 tui trat hoi thd cudi cung Nhung ngbi
sao sang Galileo Galilei van ruc rd chi€u
sang trén'bau trai- khoa hoc thé gidi mai téi
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BE OLYMPIC HOC SINH G101 TOAN LOP 7

Thdl glan lam bal: 120 pht

TA MINH HIEU (Truging THCS Yén Lac, Phu Tho)

Cau 1. (3,0 diém) Tinh gia tri cGa céc biéu thic sau:

a) A =25+ (22.3)2. ( )+( 2024)° + ll
(2°.3%)2 -15.42 .6°

8*.813-9.45.27%

c)('.2-?3+E)-+6c+1d—bit-z—ii LML va a,b,c d#0.

Sb 6¢c 7d 2a 5b 6¢ 7d - 2a
Cau 2. (3,0 diém) Tim x, y biét;
2

a) —11+(2x—1J =g.

9 2 3
b) 2x+1 _3y-2 2x+3y-1

5 7 Bx
c) [x+1+|x+2|+|x+3|=4x-8.
Cau 3. (2 0 diém) Ba 16p 7A, 7B, 7C tham gla hu’EJng (g phong trao Tét trong cay. S6 ca
I6p 7A tréng dugc bang 32,5% tdng s6 cay clia ca ba l6p. Biét s6 cay 16p 7B va ldp 7C trén

dugc t| I& theo 1,5 va 1,2. S6 cay l6p 7A tréng dugc it hon s& cay 16p 7B trong dudc la 12 cay
Hai m&i I6p 7A, 7B, 7C da tréng dudc bao nhiéu cay?

Cau 4. (2,0 diém) Chu’ng minh réng ab(a + 2)(b2 +2) ludn chia hét cho 9 v6i moi sé tu nhiér

b) B=

L VoI x#0.

a, b.
Cau 5. (1,0 di€ém) Cho biéu thitc T—l-g-é---—gg— Chimg minh rang T<0 1.
246 100
Cau 6. (1,0 diém) Tim gia tri nguyén x # 5 dé biéu thfr‘c‘ K= 7—5 c6 gia tri nho nhat.
x_

Cau 7. (4 0 diém) Cho tam giac DEF vudng can tai D: Goi G la trung'diém ctia EF, H thuoc
doan thdng EG (H khac E, G). K& El, FK lan luot vuong goc le DH tai |, K. Chng minh rang:
a) El=DK.

b) Tam giac KGI la tam giac vuéng can.

Cau 8. (1,0 diém) Cho tam glac ABC can tai A c6 BAC = 40° Trén nlta mét phéng bé BC

khéng chlra diém A, vé tia Bx sao cho CBx =10°. Tren tia Bx 14y diém D sao cho BD =BA.
Tinh sé do géc BDC.

Cau 9. (1,0 diém) Cho a, b, c la cac S8 khong am thda man a+ 3c 2023 va a+2b=2024.
Tim gia tri 16n nhat cGa biéuthilc P=a+b+c.

Cau 10. (1,0 diém) Ban An viét 1&n bang 5 s6 nguyén du‘ong doi mét khac nhau sao cho moi
sd khong cb udc nguyen t8 nao khac 2 va 3. Chu‘ng minh r&ng, véi moi cach viét cia An ta
ludn tim dudc hai s& ma tich cta ching la mét s chinh phuang.

s e o]
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2t

e NGUYEN THANH GIANG (Truiing THPT chuyén Hung Yén)
vinie |0

DE THI THU MON TOAN CHUYEN

Thal glan lam bai: 150 phut

Bal 1. (2,0 diém)

2025 2026
1) Tinh gié tri cia bigu thie P = 2X_— —4X+ X7 +2x+1 . =J -3
2x2 + 3x ' 2¥3-2 2J3+2
2) Trén mét phang toa dd Oxy cho hai diém A(6: 0), B(0; - 3) va dudng thang (d) c¢6 phuong

tinh y =—(m+2)x +2m+2 (m la tham s6, m = -2, m# -_2—5 ). Tim cac gia tri cGa m dé dudng

théng (d) chia tam giac OAB (O I3 g6c toa do) thanh hai phan c6 dién tich biing nhau.
Bai 2. (2,0 diém)

1) Tim cac s6 nguyén t6 x, y, z thod man x = yZ + z¥ + 24.
2) Gia sif n 1a s& tu nhién thda man diéu kién n(n+1) +7 khdng chia hét cho 7. Chimg minh
rang 4n° - 5n -1 khdng a s& chinh phuong.
Bal 3. (2,0 di€m)

1) Gidi phuong trinh 21(x® + x2 + x) = 4J7(x2 + Yx* + 1.

x2+y2 + Y _qq
) Gidi hé phuong trinh ks
2) Giai hé phuang trinh «
x2 2x  |x® x? oy &
— == |[—+—=-L
8y 3 \3y 4 2

Bal 4. (3,0 diém) Cho tam giac ABC. Buding tron tam O ti€p xtc véi hai canh AB va AC cla
tam giac Ian luct tai | va J. E la diém thudc cung nhé 1J, tiép tuyén tai E cta dudng tron (O)
cét cac duang thing AJ, Al Ian Iuct tai M, N. Budng thing IJ cit OM, ON Ian luot tai P, Q.
Chitng minh rang:

IQ EM
a) —=—.

EN JP
b) Cac dudng thang NP, MQ, OE déng quy.
Bal 5. (1,0 diém)
1) Goi X 1a tap hop cac s6 ty nhién c6 5 chif s6 déi mot khac nhau. L&y ngu nhién mot sé ti
tdp hop X. Tinh xac suét clia bién cd A: “S6 Iay dudc 1a s6 Ién hon 59000”.

2) Vi a, b, ¢ la céc sé thuc dudng thod man a+b? + ¢c3 =—3—§E, tim gia tri nho nhat cda bidu

® -

thic P=a2+b% +c?.

t Wann
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HUGNG DAN 61l DE TH1 THO MON TOAN CHUYEN

(D6 dang trén TTT2 s6 271)

atb=3x+ye{-3; 4)

+ VOi 3x+y=-3 hay y=-3X- 3, thay vao
phuang trinh tht hal cta ho ta ch

(5x + 3)(-5% - 6) =3 hay 25x% + 45x +21=0
phuong trinh nay vé nghiém.

+ V@i 3x+y=4 hay y=4-23x, lhayvao
phuang trinh thit hai clia hé ta co

(5x - 4)(-5x +8) =3 hay 25x? -60x+35=0,

7 1
suyra x=1y=1 :hoéc x=—5~. y=—-é-.

7 1
Vay hé c6 nghiém (x, y) l1a (1, 1); (E ——g)

Bal 2. 1) Phuang trinh dudc viét lai thanh

x4 - 5x2 —x3y—3x2y+ 5xy+15y=0

Bai 1. 1) Diéu kién x > 0.
Phuong trinh da cho c6 thé viét lai thanh

i % hay x%(x? -5)—y(x +3)(x?> -=5)=0
3x—2+—=5,‘x+—.
X

hay x2(x? - 5) - x2y(x + 3) + 5y(x + 3) =0

X hay (x? - 5)(x% - xy - 3y) =0.

\/;g D W phing {nkicbdn & D: x 1a s6 nguyén nén x2 -5#0, suy ra
X“—-xy-3y=0 hay (x +3)(y-x+3)=9.
thanh 3t* -5t -2=0, suyra t=2 (do t>0). T day xét cac trudng hop ta thu dudc cac
Vi t=2 tacd x+>=4 hay x2—4x+3=0, C4P SO nguyén (x, y) thda man la:
X (=12, -16); (-6, -12); (-4, -16); (-2 4):
(0, 0); (6, 4).

Pat t=

suyra x=1 x =3 (thdéa man).

Vay phuong trinh c6 hai nghiém Ia 1; 3. ] 0
2) P4t a=2x-y,b=x+2y. Hé di cho trg 2) Taco (ab+bc+ca)®>3abc(a+b+c),

hanh {a2+b2=a+b+6 suy ra ab + bc + ca > 3Vabc.
ab=3 Do d6 P> 64/ab + ——
abc
i a’+b’=a+b+6 ’
v 2ab=6. :S(Jabc+ abc +§EE]29'
Cong theo vé hai phuong trinh ta thu dugc D&u d&ng thitc xdy ra khi a=b=c =1
(a+b)2 -(a+b)-12=0, suyra Vay gia tri nhd nhét clia P 1a 9.
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Bal 3.

a) Vi t¢ giac ABCD ndi tip nén
PAD =PBC, PDA =PCB, suy ra cac tam
giac PAD va PBC doéng dang. Hai tam giac
nay c6 trung tuyén tuong Ung 1a PX, PY do
d6 cac tam giac PXA va PYB dong dang nén
PXA =PYB.

b) Dé thay P, X thudc dudng tron dudng kinh
KO; P, Y thudc dudng tron dudng kinh LO. Tur
d6 theo y a) ta cd 56]?=5§(R=F”V§=F”6T.,
suy ra tam giac OKL céan tai O nén P la trung
diém cia LK. )

c) Dé thay PK, PL lan luct la cac dudng phan
giac trong cha cac tam giac PQN va PMR.

Jugce quet bang CamScanner

Lay I, J 18n luot thudc céac canh PN, PR sao

cho KI // PQva LJ // PM.

Khi d6 tam giac PIK can tai I. Ap dung dinh If

Thales va tinh chét dudng phan glac, ta c6
KI K IN PI 1 1 1

L L NPT S PR
ot EN PN PN T Ra AN K
111
e, o i i (2
Tudng tu thi PM+PR N (2)

Theo y b) thl PK =PL do dé hal tam giac can
PIK va PJL bang nhau nén Kl =LJ. (3)
1 1 1 1
t— = — ot —.
PQ PN PM PR
Bal 4. Do co tat ca 25 diém ma khong cé ba
diém nao thang hang nén s& doan thang tao
24 x 25

Tl (1), (2), (3) suy ra

ra la =300 doan.

Ma c6 12 doan khéng c6 diém chung nén bat

ki mau nao ciing chi c6 thé t6 i da 12 doan,
i A an, 300

suy ra s6 mau it nhat can té la T3 =26.

Tiép theo ta chi ra c6 cach t6 cac doan thang

bang 25 mau thda man bai toan.

Ki hiéu cac dim trén 1a A4, A,...., Ays va

cac mau 1a 0, 1, 2,..., 24. Vi mdi doan néi

A/A; ta to bdi mau c6 s6 la s6 du cla i+

chia cho 25. Khi d6 s& mau can to 1a 25 va

tam giac AjA;A c6 ba canh khac mau vi i, j,

k phan biét nén sd du clia i+j,i+k, j+k khi

chia cho 25 1a phan biét.

P
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Ki nay

NGUYEN MINH KHANG (Ha Nai)

Chao cac ban nhé ctia Von Anh!

Hl'l‘ll"dﬁl (1] S&p dén ngay Nha gido Viet Nam 20/11 r6il Day la dip ddc biét dé ching

minh thé& hién ltinh cém va long biét on dén thay ¢6 — nhitng ngudi ludn

tan tdm day do chting ta méi ngay.
Hém nay, Vudn Anh co mot thir thach nhé danh cho cac ban: Hay cung tm vé'nsfla 16i sai
trong méi cau vé cac hoat déng trong ngay Nha gido nhé! Méi cau déu co mot loi sai dang
“4n ndp” - ban cé du tinh mat dé phat hién ra khéng?
1. Every year on Teacher's Day, students were preparing special gifts and performances to
show their appreciation. -
2. Not only students but also their parents attends the ceremony organized by the school.

3. The principal gave a long speech in which he express his gratitude to all the teacher for
their dedication.

4. Many students enjoy writing poems and composed songs to thank their beloved teachers.
S. Although it was heavy raining, the celebration still took place outdoor as planned.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII lllll'.'l.lll

;Zet qud EHM ) NAM HOC MOT (rrvz 5 260+270)

1. ready Gia Linh, 8A, THCS Binh Thinh, Btc Tho, |
2. do Ha Tinh; Trdn Diéu Trang, 7B, THCS
3. follow Bach Liéu, Yén Thanh, Nghé An.
g' :mprove Cac ban sau dudc khen: Tran Thi Ngoc :
6: f?nai;r; Trdm, TA, Trdn Quynh Chi, Nguyén Viét
7. take Y Anh Khéi, Nguyén Thi Ngoc Khué, 8A,

8. want THCS Binh Thinh, Blic Tho, Ha Tinh;

|===| 4n ddng, trinh bay can than xiNg  ppong van Phong, Bic Ninh: Nguydn

Howaws dAng dugc nhan ;‘;’j T:’gg Dinh Anh Dang, 9A, THCS Bach Liéu,
Quynh Anh, Truong Thuy Chi, . Yan Thanh, Nghs An.

Yén Phong, Yén Phong, Bac Ninh; oo o
Chu Vu .
Nguyen Thi Thanh Sang, Nguyén Ngoc u vuon ;

.
llllllllllllllllllllllllllllllllllllllllllll SRS PPANEENEP e GaNABFRUNEERSREEAaLBR0GARERSERNERBQOERERRERBRIRREUAYS"

@ Nhan xét. Cac ban sau c6 dap  Hoang Xuan Phuc, 7A1, THCS Yén
|
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s6 tu nhién d6 cho 7 gém 6 phén t la
(1. 2 3; 4, 5; 6},

Theo nguyén If Dirichlet, tén tai it nhat 17 sé
c6 cling s& du khi chia cho 7. Ta d& tim thay

CAO NGOC TOAN hai s6 a), a; (15, j$100) 6 cling s6 du khi
(TP. Hué)

chia cho 7. Do d6 af -a chia hét cho 7.
Bal 1. Tim s6 tu nhién nsaocho 3" =n2 +41.  Bal 4. Tam gidc ABM can tai B nén

Bal 2. Tim &t ci c4c s6 abc bist ring: BAM=BMA.

a® +b° +c® ~5(a’ +b° +.c%) + 4(a+b + ) = 3360. D

Bal 3. "Cho 1348 s& nguyén dudng

Ny, N2, M348 €6 t8ng bling 2022. Hay chi

s ~ . o , a* n Y- B
ra rang ton tai 7 so trong cac sé trén c6 téng
cac binh phuong bing 22.
Bai 4. Cho tam giac ABC vuéng tai A cb M
ABC = 30°, Goi D la trung diém clGa canh -
AB, ké DH vuéng géc véi BC tai H. Trén tia A C
d6i cla tia HD I8y diém E sao cho HE = HD.
Tinh s6 do g6c AEB. Ta lai c6 BAM + BAD = 90° = BMA + BDA,
Bai 5. Vdi a, b, ¢ la cac sé thuc duang, tim suy ra BAD = BDA, kéo theo BD = BA =BM.
gia tri nhod nhat cla biéu thifc , i

2 i 3 Vr’;_:iy Bla 'trung diém cla DMA. - o
S= + 3 -a-b-c. Bai 5. Vi x, y duong, z khéng &m thoa man
b+tc c+a a+b

X+y+z=1 tacod

' 3 S=4(x®+y*)+3z=4(x3 +y3) +3(1-x -
1{131 (TTT2 s6 269+270) 54334 d2=lx b i )+ 1= =)

, =(4x3 -3x+ )+ (4y° -3y + 1) +1

- . Al M 5

Bai 1. Vi n>4 thin' +n —2n>2424, suy :(2)(_1)2(x+1)+(zy_1)2(y+1)+121.

ran<a. . e mx e oy 2 " .
, y , \Y tri nho nhat ctia S 1a 1, dat duac tai

Thif cac sb tU nhién n<3 ta thdy n=3 thda gy gia frl nho nha : IC 12

man.

Bal 2. Bat a=x+2024, b=2025-x thi il nha ¢ Cc b "

3 X : an xé c ban sau c6 1gi giai
b=4049. Dodétacé |a|+|b|=a+Db, <
a+ a 8L Ja]+]b| HONGHA tét, dudc thudng ki nay: Vid Cudng
Thinh, 8A1, THCS Nguyén Ding Pao, Kinh

1
X=y=—=,2=0.
y 2

suyra (|a| +|b|)2 =(a+b)2, kéo theo

|ab|=ab nén ab>0. Khi dé tacoé Bac; Nguyén Hiu An Binh, 8A1, THCS Yén
(x + 2024)(2025 - x) >0, suy ra Phong, Yén Phong, Bac Ninh: Phan Khoi
-2024 < x <2025. Nguyén, 8D, THCS Pang Thai Mai, Trudng

Vay c6 4050 s6 nguyén théa man bai toan. Vinh, Phan Tuén Kiét, Nguyén Hou Thanh
Bai 3. Vi c6 100 sb tu nhién d6i m6t phan Lam, 7A, Phan T4n Sang, 9C, THCS -Bach
biét a4, a,,..., a1g9p Va8 mMbi s& khéng chia hét  Liéu, Yén Thanh, Nghé An.

cho 7 nén tap hop s§ du ciia phép chia 100 NGUYEN QUANG TUAN
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Céc ban hay gii bai toan sau béng tisng Anh va gii vé toa soan nhe| _
Nam ban c6 bai gidi tot nhét sé dugc nhén qua. ‘
Problem 62(272+273). Let a, b, ¢ be non zero integers, a#c, such

2 12 | _
Bhie . Prove that a’ + b2 + ¢ cannot be a prime,

2
c“+b i -
-‘ TS. BO BUC THANH
Truding lién cap Tiéu hoc va THCS Ngoi Sao Ha Noj

' that 2L
c

(3,3,2),(3,3 2),(233) (2,3,5),(25,3),
(3,2, 5), (3,5, 2), (5,2, 3), (5 3, 2).

: Nhan xét. Chuc ming ban sau c§
@ |6i gidi dung, dugc thudng ki nay: Lé
nomana: Quang Huy, Bui Doan Yén Nhi,
9A1, THCS Nguyén Hién, Nam Ninh, Ninh
Binh; Nguyén Binh Anh Diang, 9A, THCS
Bach Liéu, Yén Thanh; Phan Khoi Nguyén,
8D, Nguyén Khanh Ngoc, 8E, THCS Bing
Thai Mai, Trudng Vinh, Nghé An; Hoang Lé
Anh Tuén, THCS Hoang Xuan Han, Dirc
Tho, Ha Tinh; La Thanh Vén, 9T, THCS Kim
Péng, Tan Lac, Phi Tho.

PO PUC THANH

LEHTTED problem 60(269+270).

Assume that a<b<c If a=3 then
ab+bc+ca<3bc<abc, a contradiction.
Since a is prime, it is left that a=2. The
inequality becomes 2b+2c+bc>2bc,

hence l+1>1.

c b 2
If b>5, then ¢25 and
1 1 1 1.1
—<—+—<—+—=—, false
2 c¢c b

Therefore b<5, thatis:

+ b=2 and cis any prime.
+b=3 andcis3orb. _
Answer: (a, b, c)=(a 2, 2), (2, b, 2), (2, 2, c),
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® Xinay

Mat gi?
Mat gi gon séng lung linh
Nén lan séng sanh, an tinh thuy chung?
Mat gi ruc rd tang khéng
Tod ngan tia, trai ndng héng khap nai?
Mat gi canh buém thanh thoi
Ra khoai, vao Ibng muén ngudi déi theo?
Mat gi séng lang, trong veo
Bong may trdi dudi cau treo doi bo?
Mat gi day nang ngih mo
La khi tréng danh hét gid ra choi?
Than thuong hién trén mat gi
Nhimg khi gép gd nu cudi nd hoa?
Mat gi trude Iop hién ra
Bao bai hoc mdi thay cé tang minh?
Ph3ng phiu - chita dung - &n tinh!
La nhimg “guong mat” ching minh mén yéu!
TRAN TH| HUYEN
(Trudng TH thi trdn Vid Thu, xa Va Thu,
Hung Yén)

AEWCTED (1772 56 269+270)

Bongi?

Con dudng xe ¢ lai qua
Con séng dao dat vo bo cat ém

Con séng nudc chay ém dém
Con thuyén xubi mai chéo dém trang déy

Con dé mat cd chiéu nay
Pan trau thong tha cudi ngay nghi ngoi

Triéu én con nudc day voi
Con dap thiy dién & noi déu ngudn

Con mét nhin khdp bén phuong
Con tim mang nang yéu thuong cudc doi

Bao nhiéu bi &n tuyét voi
Nam trong con chit cla nguoi Viét Nam.

Nhah xét. Cac ban sau dudc thudng:
Chu Ngoc Khanh Ha, 9A1, THCS

wonata Nguyén Hién, Nam Ninh, Ninh Binh;
Nguyén Thi Thanh Sang, ‘Nguyén Thi Tu
Quyén, 8A, THCS Binh Thinh, Plc Tho, Ha
Tinh; Ngé Diém Ngén, 7A1, Nguyén Hiru An
Binh, 8A1, THCS Yén Phong, Yén Phong,
Bac Ninh.
Céac ban sau dudc khen: Ngé Thi Mai Duyén,
Méan Thuy Lam, Nguyén Phuong Thdo, Ngb
Yén Oanh, 7TA1, THCS Yén Phong, Yén
Phong, Bac Ninh; Trdn Thi Ngoc Tram, TA,
Nguyén Duc Manh, Tran Quynh Chi, Nguyén
Thi Hoang Yén, 8A, ThCS Binh Thinh, Birc
Tho, Ha Tinh; Lé Quang Huy, 9A1, THCS

‘Nguyen Hlen Nam Ninh, Ninh Binh.

" VUATEU
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Bal 1(269+270). Hai s6 82025 va 125%0%°
viét lién nhau trong hé thap phan thi dugc s6
mdi co bao nhiéu chir s6?

Lo glal. Gia st s6 8292 ¢6 m chif s6, s6

1252925 ¢6 n chif s8 (m, n la cac s6 nguyén
duong).

0™-1. 82025 . 10™ va

10" «1252925 . 10",
DO dé 10m+n—2 < 82025 _1252025 < 10m+n
hay 10™""2 <10002%%° <10™*"

hay 10m+n—2<106075<10m+n.
Tu d6 suy ra m+n-2<6075<m+n, kéo
theo m+n-1=6075 nén m+n=6076.

Vay néu viét hai s6 8202° va 125%0%° Jién
nhau thi tao thanh s& m&i c6 6076 chif so.

Nhan xét. Cac ban sau c6 lgi giai dung:
Truong Thay Chi, Nguyén Trung Ding,
Nguyén Hai Pang, Nguyén Duy Gia Hung,
Nguyén Hoang Bao Quyén, Nguyén Quang
Vinh, 7A1, THCS Yén Phong, Yén Phong,
Bic Ninh: Trdn Van Hoang, 6A2, THCS Vi
Dué, Lam Thao; Vi Nhéat Thanh, TA6, THCS
Yén Lac, Tam Héng, Phu Tho; Trén Son Ha,
7D, THCS Dang Thai Mai, Trudng Vinh;
Nguyén Véan Huy Khanh, Nguyén Duy Khoa,
6E, Nguyén Kim Tai An, Thai Bui Ha Anh,
Truong Pinh Quéc Anh, Bidi Hitu Anh Quén,
7E, THCS Ly Nhat Quang, P6é Luong;
Nguyén Hiu Thanh Lém, 7A, THCS Bach
Liéu, Yén Thanh; Nguyén Viét Anh, Béng
Van Hoang, Dinh Trdn Bdo Khanh, Nguyeén
Dinh Son Lam, Nguyén Ha Vy, TA1, THCS

Taco 1

Hanh, Nghi Loc, Nghé An; Trdn Thi
m. 7A, THCS Binh Thinh, Bltc Tho;
Anh Thu, 7D, THCS Xuén Diéu, Cap

Léc, Ha Tinh.

Quan
Ngoc Tré
Nguyen

NGUYEN VIET HA|

Bai 2(269+270). Hai ban A va B chaoi mét tro
chai nhu sau: A chdi trudc, lan luot hai ban

dién ngau nhign mot s6 1 1 dén 100? vao
bang & vuéng cO 100%100. Diém cla A I3
t8ng 18n nhat trong 100 hang, diém cla B I3
t8ng 16n nhat trong 100 cot, ai cé diém |6n
hon thi thang. Hoi A hay B cd chién lude
thang hay ho sé hoa?

L&i glal. Ta chimg minh B c6 chién lugc dé

thang. i i

Gi4 tri trung binh cia méi hang hay moi cot
.

I3 1+2+...+100 — 500050,

100
Ta danh s6 cac cot tur trai qua phai la

Cy, Cp,..., C1op VA chia thanh 50 nhém gém

(¢4, ¢2), (€2, C3)...., (Cgg, C1go)-

M&i khi A dién mot s& x vao cot nao do thi B
sé dién mot s6 co gia tri bang 1002 +1-x
vao bén canh s6 A dién sao cho hai s0

cung nhém nhu trén. Vi du A dién s6 100
vao c6t 3 hang 10 thi B s& dién so

1002 +1-100 = 9901 vao cét 4 hang 10.
Nhu vay t6ng clia mét nhém ludn béng

1007 +1, suy ra tat ca cac hang déu cb gid
tri bang 50- (1002 + 1) = 500050.

001 d6 diém cla A 13 500050 bing dang
diém trung binh cGia méi hang.

(2
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& hang cudi cung, B khéng didn nhu binh
thudng ma xao trdn vi trf clia it nhat mot 6,
((fc 1a 6 it nhét hai 6 bj x40 tron, khi d6 s&

c6 mbt cot c6 t8ng cac s6 nhd han 500050

va mot cot co téng cac s6 16n hon 500050,
do d6 B thang A.

Nhan xét. Da s6 13i giai clia cac ban déu
dua ra chién lugc B chi hda ma khong thing
dudc A. Chang han néu A ghi mét s& bat ki
thi B ghi s6 d6 vao 6 bén canh. Hay c6 ban
dua ra chién ludc néu A ghi sé x vao 6 (m, n)

thi B ghi s8 1002 +1-x vao & déi xiing véi 6
(m, n) qua duong chéo chinh.

NGUYEN NGOC HAN
Bal 3(269+270). Tim tat ca cac s6 nguyén
duong X, y va sd nguyén t6 1&é p sao cho
P =yly +2).
Lol giai. Do p la sé nguyén t6 1& va x la so
nguyén duong nén p* 1a s& nguyén duong
Ié, suy ray va y +2 la cac sé nguyén dudng
& lién tiép, kéo theo (y, y+2)=1.

Dodd y+2=p™, y=p" véim, nla cacsé tu
nhienva m>n2>0.

Do m>n nén p™:ip", suy ra y+2iy, dan

dén 2:y. K&t hop véi y 1a s6 nguyén duong
lé,suyra y=1.

Tirdé p* =3, dandén p=3, x=1.

Vay p=3, x=y=1.

Nhan xét. Cac ban sau c6 10i gidi ding:
Nguyén Duy Hung, 7A4, THCS Tam Duong,
Tam Duong; Vd Nhéat Thanh, 7A6, THCS
Yén Lac, Tam Hdéng, Pha Tho; Dao Thuén
Hai, Nguyén Duy Gia Hung, Man Vin Nam,
Nguyén Yén Oanh, TA1, THCS Yén Phong,
Yén Phong, Bic Ninh; Trdn Thj Ngoc Tram,
7A, THCS Binh Thinh, Blc Tho; Nguyén
Linh Pan, 7D, THCS Xuan Diéu, Can Ldc,

Ha Tinh; Trdn Son Ha, 7D, THCS Bang Thai
Mal, Trudng Vinh, Nghé An,

NGUYEN PHUC BINH
Bal 4(269+270). Cho tam glac ABC c6
ABC - 40°, ACB - 30°. Trén tia d6i cda tia
AB 18y didm M, trén tia d6i cta tia CB Ay
diém N sao cho MA --NC - BC. Chimg minh
rang tam giac BMN 1a tam giac vuong.
Lal glal. Trén doan BM I4y diém D sao cho
DM = AB.

M

B C N

Ta c6 BD =MA =BC, suy ra tam giac BCD

can tai B nén ta c6

180° - ABC _ 180° -40° _
2

DAC = ABC + ACB = 40° + 30° = 70°.

BDC = 70°,

Suy ra BDC =DAC nén tam giac ACD can
tai C, suy ra CD = CA. Khi dé

ACDM=ACAB (c.g.c) nén MC=BC=NC.

Tir day suy ra tam giac BMN vudng tai M.
Nhan xét. M6t s6 ban lam ding nhung rat
ti€c khang ghi ho tén va dia chl. Cac ban sau
cé 18i gidi dung: Nguyen Duy Hung, TAA4,
THCS Tam Duong, Tam Duong, Phi The;
DPang Van Hoang, Nguyén Phuc Hung, Dinh
Trdn Bdo Khénh, Nguyén Binh Léc, TAT1,
THCS Quan Hanh, Nghi Loc; Nguysn Kim
Tai An, Bui Hiu Anh Quén, 7E, THCS Ly
Nhat Quang, D6 Luong, Nghé An,

QUANG ANH

)
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Bal 5(269+270). Xét bang 6 vuéng cd 7 x 7.
Hoi phai t6 mau it nhat bao nhiéu & vuéng
don vi cla bang sao cho moi hinh vuéng cd
2 x 2 déu ch(ra it nhat mét 6 dudc 16 mau?
Lai giai. Bang 6 vudng cd 7x7 ¢b

(7 —1)x(7 - 1) =36 hinh vuéng cd 2x2.

M&i 6 vuéng don vi dudc té ndm trong nhiéu
nhdt bén hinh vudng cd 2x2 (nhiing &
vuéng don vi & bién thi ndm trong mét hodc
hai hinh vudng ¢ 2x2). Do d6 néu ¢6'T 6
dudc t6 thi t8ng s6 6 trén cac hinh vudng cd
2x2 khéng vugt qua 4T. Vi cdn tdng db
khéng nhd hon 36x1=36 (do mbi hinh
vuéng c¢d 2x2 can it nhat mét 6 dudc o)
nén 4T=>36=>T2>0.

Vay can td it nhat 9 6.

M@t cach to thda man nhu hinh sau:

~N OO -
B

Nhan xét. Day |2 bai toan dé. Hau hét c4
ban gl I6i gidi téi tod soan déu ding. Tuy
nhién vi day Ia bai toan cuc tri, cu thé 13 fiy
gi4 trj nhd nhét cda k (s8 6 dudc t6 mau), ta
can lam di céc budc
- Chi ra mot chan dudi cho k, tirc 1a chimg
minh k>m.
- Chl ra d&u bing cb thé xay ra, tlrc Ia c6 thg
xay dung dugc cdu hinh thod mén véi m ¢
dugc té mau.
Mot s6 ban d& khéng thuc hién budc thfr hai,
Céc ban sau day c6 [di gidi ding va gon:
Pham Ha Mi, 8A1, THCS Nguyén Hién, Nam
Ninh, Ninh Binh; Vi Bdo Linh, AE8.1, THCS
Nam Tu Liém, Ha Noi; Nguyén Kheéi
Nguyén, 9A1, THCS Yén Phong, Yén
Phong; Nguyén Thi Ngoc Cham, Nguyén
Minh Nhét, Nguyén Bic Chén Phong,
Nguyén Tudn Thanh, 8A1, THCS Nguyén
Pang Pao, Kinh Bic, Bac Ninh; Thai Hitu
Dat, 8A, THCS Bach Liéu, Yén Thanh: V6
Hoang Phuc, 8A, BDang Ngoc Minh, Hoang
Dirc Minh, Thai Hai Nam, 8C, Nguyén Trong
Ding, Phan Khéi Nguyén, 8D, Nguyén
Khanh Ngoc, 8E, THCS Ding Thai Mai,
Truang Vinh, Nghé An.

NGUYEN TIEN LAM
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Bai 6(269+270). Cho cac sd thuc a, b, ¢ thoa

man a, b, c>¥ . Chimg minh rang

bz_i_ 3\’/—_2 ’“\)'/‘a —2 ch-!C.

(b zc)2 (c+ 2a)? (a ) 2b)2 27
Lo gldl. SIr dung bat dang thitc AM-GM, ta
 Yap? -2 Yan? -

(b+2c:)2 ( 332 )2

1 L.l.(a_i (2., 2
9\c? ¢? b2 ) 27\ 2 b2 )

Thiét lap cac bat dang thifc tuong tu réi cong
lai, ta thu dudc ngay két qua can chimg
minh. D&u dang thirc xay ra khi va chi khi
a=b=c=%/§.

Nhan xét. Day 1a moét bai toan bat dang thirc
hay nhung khong khé. Y tudng chinh cla bai
toan la str dung b4t déng thirc AM-GM béng
cach tach ghép dé triét tiéu cac phan thic.
Cac ban sau day co6 13i giai dung, ngan gon:
Nguyén Bdo Chau, Ta Minh Hang, Nguyén
Hiu Puac Tri, 8A6, THCS Yén Lac, Tam
Hdng, Phi Tho.

HOANG LE NHAT TUNG
Bai 7(269+270). Vdi x, y 1a cac sé thuc thoa
man 1< x, y £3, tim gia tri 16n nhat va gia tri
nho nhat cGa biéu thic
P={x+ y)[izwkiz).

XY
Lo gial. * Tim gia tri nhd nhat cla P.
Tu gia thiet 1<x, y<3, suyra 2<x+Yy<6.
.1 12 8

Suyra P=(x+y)(xi2+yl2J2 : 2%=%.

D&u déng thrc xay ra khi x =y =3.

- Vay gia ti nhd nhat cia P la — khi
X=y=3.
* Tim gid tri 16n nhat cia P,
Khéng gidm tinh tdng quat, gia s
1<y<x <3, Délt#%thHstS&
Taco P= (yt+y){ L +—1—]—y(t+1)1th2
A2 2 y2t2
2 2
I (E (G Y (E (S IO
g2 2
2
Ta chirng minh -(-t---f-])(t—+1)-<4—0 vai 1<t<3.

2 9
That vay, bat dang thic tuong duong véi
ot —31t% +9t +9<0 hay.
(t—3)(9t% -4t -3)<0
bat déng thic nay ding vi t-3<0 va
9t% — 4t -3 = (412 — 4t) + (3t2 - 3) + 2t2 > 0.

Do d6 Ps?. Ddu ding thirc xdy ra khi

chdng han x =3,y =1.

Vay gia tri 16n nhat cta P 13 %9, khi ching
han x =3, y=1. |

Nhan xét. Day Ia mét bai bat dng thirc kha
co ban va khéng khé nén cé rat nhiéu Idi giai
glfi vé toa soan. Xin tuyén duong cac ban
sau cho |di giai dung, trinh bay sach dep:
Nguyén Bdo Chau, Ta Minh Hing, Nguyén
Hiu Bac Tin, 8A6, THCS Yén Lac, Tam
Hong, Phi Tho V6 Hoang Phuic, 8A, Phan
Khoéi Nguyen 8D, Luu Khanh Nhat, 8E,

THCS Béng Thai Mal Trudng Vlnh Nghe

An; Dang Gia Uy, 9A, THCS Lé Quy Bén, Le
Thanh Nghi, Hai Phong.

‘DAO VAN NAM
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Bal 8(269+270). Cho hai hinh vuéng ABCD
va BCEF c6 chung canh BC. Goi P nam trén
doan CE va Q nam trén doan EF sao cho AP
va DQ cat nhau trén BC. Chiing minh rang
PBQ = 45°.

Lai gial. Goi N Ia giao diém cta BP va CF.

A B F
Q

o N
D C P E

Theo dinh li Thales ta ¢4
NB _BF AB _MB
NP CP CP MC'
dén tam giac CMN vudng can tai M.

Vi MC la duéng trung binh clia tam giac DEQ

suy ra MN // AB, dan

nén ﬂzl kéo theo — CN \[—CM J_
EQ 2' EQ EQ Eh
Mat khac, tam gidc BCE vuéng céan tai C nén

EB = \/_CB kéo theo — =i J_
EB
Do d6 ta c6 %:%. Két hop véi

BCN=BEQ (= 45°),

CBN va EBQ déng dang nén CBN = EBQ.
Tir d6é suy ra

PBQ = PBE + EBQ = PBE + CBN = CBE = 45°
Nhan xét. Bai toan nay khéng khé. Mt s6
ban ding phuong phap dai s6 dé gidi nén
phan trinh bay dai. Cac ban sau c6 I8i gidi
dang: Trinh Bao Binh, 8T, THCS Kim Béng,
Tan Lac, Pha Tho; Trinh Hoang Nam, Dang
Gia Uy, 9A, Pham Minh H3i, 9B, THCS Lé
Quy Doén, Lé Thanh Nghi, Hai Phong; Pao
Duy Thanh Céng, Lé Nguyén Ngoc Diép,
9A1, THCS Lé Van Thinh, Gia Binh, Nguyén
Khéi Nguyén, 9A1, THCS Yén Phong, Yén

Suy ra cac tam giac

Phong, Bac Ninh; Théi Hiu Pat, 8A, THCS
Bach Liéu, Yén Thanh; V6 Hoang Phyc, 8A,
bang Ngoc Minh, Hoang Duc Minh, Thaj yz;
Nam, 8C, Phan Khéi Nguyén, 8D, THcg
Dang Thai Mai, Trudng Vinh, Nghé An.
LUU CONG DGNG

BUOG THU ONG Ki NAY
%/w?ta’/{/wwqu/uw%w

Bui Hiu Anh Quan, Nguyén Kim Tai An,
7E, THCS Ly Nhat Quang, D& Luong;
Thai Hitu Pat, 8A, THCS Bach Liéu, Yén
Thanh; Phan Khéi Nguyén, V6 Hoang
Phuc, 8A, THCS Dang Thai Mai, Trudng
Vinh,Nghé An; Nguyén Khéi Nguyén,9A1
Nguyén Duy Gia Hung, 7A1, THCS Yén
Phong, Yén Phong, Bic Ninh; Trdn Thi
Ngoc Tram, 7A, THCS Binh Thinh, Difc
Tho, Ha Tinh; Bdng Gia Uy, 9A, THCS
Lé Quy Bén, Lé Thanh Nghi, Hai Phéng;
Nguyén Duy Humg, 7A4, THCS Tam
Duong, Tam Duong, Pha Tho.
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CHUNG MINH BUGNG THANG B QUA
DIEM GG BINH

NGUYEN BUC TRUGNG (Truing THCS Pa Ton, Gia Lam, Ha Noi)

HOC BA SAD?

Bai toan vé chimg minh dudng thdng di qua
diém co dinh 1a bai toan khé, can phai cé ky
nang phan tich bai toan, tim tdi mot cac sau
sic d8 tim ra dugc 18 gidi. Thong thudng d6i
véi dang toan nay, chting ta suy luan theo cac
budc nhu sau:
Budc 1. Tim hiéu dé toan.
- X&c dinh yéu t8 ¢4 dinh: diém, dudng,...
- Xac dinh yéu t& chuyén déng: diém,
duong,...
- Xac dinh yéu t6 khéng déi: dé dai doan
théng, s8 do gébc, ... '
- Xac dinh cac quan hé khéong ddi: song
song, vuong géc, thdng hang, déng quy....
Budc 2. Dy doan, xac dinh diém cd dinh.
Pé xac dinh diém c& dinh, ta 4y hai dudng
thdng ctia ho (thudng chon vi tri dic bigt) va
tim giao diém S cila ching. Du doan diém cé
dinh 1a S. Ngoai ra, ching ta c6 thé phan
doan, xac dinh diém cé dinh bang phan mém
Sketchpad bang cach cho hoat nao diém di
dong.
Budc 3. Tim hudng giai.
Dua vao gia thigt dé tim méi quan hé giita
diém c8 dinh S (du doan) va cac y&u t6 khac
cla dé bai.
Diém c¢8 dinh S ciia bai thong thudng thuéc
mot dudng ¢6 dinh, cach mét diém cé dinh
(da c6) mot khodng cach khéng ddi, ...
Vi du 1. Trén duang tron (O) ldy mot diém A
cd dinh va mét diém B thay ddi. Budng thdng
vuéng géc vdi AB tai A cat dudng tron (O) tai
C. Goi M'la trung diém clia AB. Chimg minh
'CM luén di qua mét diém ¢4 dinh.
Tim hiéu dé toan

Y&u t8 c6 dinh: Cac diém O, A.
Y&u 16 chuyén dong: Diém B, kéo theo diém
C, M.
Quan hé khéng ddi: AB L AC, MB =MC.
Du doan dlém cé dinh
Lay mét vi tri d&c biét clia B la B' sao cho A,
O, B théng hang. Khi B = B’ thi M = O va
C = A. budng thdng CM trd thanh dudng
thdng AO. Goi | Ia giao diém ctia CM va AO,
du doan | 1a diém c6 dinh.

B

BI

C
Tim hudng gial
Can ci vao hinh vé, ta nhan thay | 1a giao
diém cac dudng trung tuyén clia tam giac
ABC.
Lol giai. N6i OA cat CM tai I. Do AB L AC
nén B, O, C thdng hang, suy ra | 1a trong tam
cla tam giac ABC, ma O, A ¢ dinh nén | c8
dinh.
Vay CM di qua | Ia diém c& dinh thuc trung
tuyén OA thda man IA =210,
Nhan xét. D& xac dinh diém c& dinh, ta nén
ldy diém dac biét (néu c6 thd). Do d6 ta lay

diém B' 1a mot diém dic bigt. Tir d6 d& phan
doan ra diém cé dinh.
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- Diém c6 dinh thong thudng s& nam trén
dudng 6 dinh. Do d6, d& dang du doan diém
cd dinh thudc dudng thang OA.

Vi du 2. Cho dudng tron (O) va mdt dudng
thang d cét (O) tai C, D. Diém M di dong trén

d sao cho MC>MD va d ngoai dudng tron,

(O). Qua M ké hai tiép tuyén MA, MB vdi
dudng tron (O) (A, B 1a tiép diém). Ching
minh dudng thang AB luén di qua mét diém
co dinh.

Tim hiéu bal toan

Yéu t6 ¢d dinh: Dudng tron (0), dudng thing
d, kéo theo diém C, D c6 dinh.

Yéu t8 chuyén dong: Diém M di dong, kéo
theo diém A, B di dong.

Quan hé khéng ddi: MA L OA, MB L OB,

OM 1 AB.

Du doan diém c8 dinh

Ly hai vi tri cia didm M 1a M, va M, khi dé
ta dugc hai dudng thang A,B; va A,B, cat
nhau tai S, du doan S la diém cé dinh.

Tim huéng glal
Quan sat hinh vé, du doan OS L CD.

Do CD va O la yéu t6 c8 dinh, nén dudng
thing ké tir O vubng gbc v6i CD la dudn
thdng ¢ dinh. Vay ta cén tinh OS, dé ch.l’mg.
16 S cach O mét khodng céch khdng déi, 1
d6 suy ra S a diém c6 dinh.
L3I glal. Goi H 1a giao diém cia AB V'é‘l OM. |
Qua O ké duding thdng vudng gbc véi CD tai
va cAt AB lai S, khi d6 | 1a diém c6 dinh.

S

Cac tam giac OIM va OHS dbng dang nén
Ol-0OS=0H-OM

Tam giac OAM vudng tai A c6 AH la dudng
cao, suy ra OAZ =OH-OM.

2
Suy ra O1-OS=0A?, dan dén OS=9§——

o]
khéng ddi. Do dé S la diém cé dinh.

Nhan xét. TUr mét diém cd dinh ké dudng

~ thang vudng géc véi dudng thing 6 dinh la

mét dudng co dinh. Do d6 ta tim dugc diém
c6 dinh S thudc dudng thdng OI.

- C6 thé thay ddi gia thiét thi diém c& dinh
ciing thay ddi. Chang han: Cho C, D, M ¢&
dinh. Budng tron (O) thay ddi nhung ludn
qua C va D. Ching minh riing dudng thdng
AB luén di qua mét diém cé dinh,

- C6 thé chimg minh dugc tt giac CDOH néi
ti€p, ma C, O, D ¢6 dinh nén ta cd cau hdi
sau: Chimg minh khi M di déng thi diém H:
thuéc mét dudng tron ¢ dinh.

,
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Vi du 3. Cho dudng tron (O; R) c6 day
BC <2R cd dinh. Goi A la didm di ddng trén
cung lon BC. BD va CE la cac dudng cao
ctia tam giac ABC. Chimng minh rang khi A di
dong thi dudng thdng qua A va vudng géc
v6i DE luén di qua mét diém ¢6 dinh.

Tim hléu dé toan

Yéu 16 cb dinh: Dudng tron (O; R) va cac
diém B, C.

Yéu t6 chuyén dong: Diém A di dong, kéo
theo cac diém D, E di déng.

Quan h& khéng déi: BD 1 AC, CE L AB.

Dy doan diém ¢ djnh

Khi vé thi dudng thdng qua A va vuéng géc

véi DE, nhan thay dudng thdng nay cé thé di
qua O ¢6 dinh.

Tim hudng glal

Can cif vao du doan, ta chimg minh
AO L DE

Lol glai. Ké Ax 14 tiép tuyén cla dudng tron
(O) tai A thi Ax L AO va CAx = ABC.

Dé thdy tir giac BCDE noi ti€p dudng tron
duang kinh BC nén ABC = ADE.

Do d6 CAx = ADE, suy ra Ax // DE.

Tudé suyra AO L DE.

Vay duong thdng qua A va vuéng géc voi DE
luén di qua diém O cé dinh.

Nhan xét. Thuc chat bai toan nay bit nguén
tr bai toan chitng minh AO L DE. Nhu vay
nhiéu bai toan chimng minh di qua diém cd
dinh, ban chat la bai toan chitmg minh quen
thuée.

- N8u gol M Ia trung diém ctia BC th ta c6 két
qud quen thudc 1 AH // OM. Tir d6 ta c6 mot
sO cAu hdi sau:

+ Chimg minh réng khi A di d6ng thl dudng
thAng di qua tam dudng trdn ngoal liép tam
gidc ADE va vudng gbc vdi DE lubn qua mot .
diém c6 djnh.

+ Chimg minh rang khi A di dong thi dudng
thdng qua H va vudng géc vél DE ludn di qua
mot diém cd djnh.

+ Tim v] trf diém A d8 dién tich tam giac ADE
|4 16n nhat.

- Ta ciing c6 th8 md rdng bai toan: Cho
dudng tron (O; R) cé ddy BC<2R c8 dinh.
Goi A |a diém di déng trén cung 16n BC va AH
la dudng cao clia tam gidc ABC. Gol M, N 14n
lugt 1a hinh chiéu vubng gbéc cla H trén AB,
AC. Chimg minh réng khi A di déng thl dudng
thang qua A va vudng géc véi MN luén di qua
mot diém cé dinh.

Vi du 4. Cho dudng tron tdm O va diém P c6
dinh & bén trong dudng tron (P khac O). Hai
day AB va CD thay déi qua P va vuéng géc
véi nhau. M va N 1an luat 14 trung diém cla
AD va BC. Chitng minh rang MN luén di qua
mét diém cé dinh. '

Tim hléu dé toan

Y&u t8 c@ dinh: Diém P va dudng tron (O).

Y&u t8 chuyén déng: Cac day cung AB, CD.
Quan hé khéng ddi: AB L CD, MA =MD,
NB = NC. |

Du doan dIém c6 djnh

Lay hai vj trf clia hai day cung la AB L CD va
A'B' L C'D’ khi d6 ta dugc hai dudng thdng
MN va M'N' cét nhau tai S, du doan S a diém
cé dinh.

Q

D

(9
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Tim hudng glal
Quan sat hinh vé, du doan S 1 trung diém
ctiia OP va MN. Vay ta sé chimg minh t{r giac
MPNO 13 hinh binh hanh. D& dang nhan thay
ONL1BC do d6 ta tim cach chimg minh
MP 1 BC.
Lol glal. Gia sit MP cat BC tai K.

C

ar,
A P

D

Ta c6 PCK=PAM (hai géc ndi tiép cling
chan cung BD).

PAM = APM (do tam giac AMP can tai M)
Suy ra PCK = APM.

Do dé PCK + CPK = APM+MPD =90°, dAn
dén MP L BC.

Két hogp vai ON L BC ta dugc MP // ON.
Chimg minh tuong tu NP // OM.

Do dé tir giac PMON la hinh binh hanh, suy ra
OP va MN cét nhau tai trung diém | cta PO
ma O, P ¢d dinh nén | co dinh.

Vay MN luén di qua diém | ¢ dinh.

Nhan xét. Bai toan gdc la chimg minh MP
vudng goc véi BC. D& xay dung bai toan nay,
chung ta da tao ra diém P cd dinh, con AB,
CD thay déi.

Vi du 5. Cho nifa dudng tron tam O dudng
kinh AB. M |2 mét di€ém chuyén ddng trén nlra
dudng tron (0), C la mét diém trén tia AM sao
cho AC =BM. Chimg minh réng dudng thdng
d vudng géc véi AM tai C luén di qua mot
diém cé dinh.

Tim hiéu dé toan

Yéu t& cé dinh: Diém O, dudng kinh AB,

Y&u t& chuyén déng: Diém M, kéo theo diém
C va duong thang d.

Quan hé khéng ddi: AM LBM, AC =BM,
d.1lAM

Dy doan diém c6 dinh

Ly hai vj tri cGa diém M 1a M, va M, khi dé
ta dugc hai vi ti C,, C,. Hai dudng thang
vuéng géc ké tir C,, C, cét nhau tai S, du
doan S 1a diém c6 dinh.

Tim hudng giai

Buoc quet bang CamScanner
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Quan sat hinh vé, du dodn AS L AB va
AS = AB. Do d6, rét t¢ nhién ta cAn chimg
minh AACS = ABMA d8 suy ra AS = AB,
L&l glal. Qua A ké duang thang d' vubng gbc
voi AB, cit duding thdng d tai S, khi d6 d' c8
dinh.

S

A B
(0

Ta c6 AACS = ABMA (g.c.g)

nén AS=AB (khong d&i). Ma d' ¢ dinh, A
co dinh nén S 1a diém cé dinh.

Nhan xét. Ban chat cla bai toan nay |a phép

quay tam A, gbc quay 90°. Bai toan con cach
hdi khac 1a: Khi diém M di dong thi diém C
chuyén déng trén dudng nao?

Vi du 6. Cho dudng tron tdm O va day AB cd
dinh, M 1a mot diém tuy y trén cung AB. Goi K
|a trung diém cGa doan thang MB. Tur K ké KP
vudng gbc vai dudng thdng AM tai P. Chimg
minh riang khi M chuyén déng trén cung AB
thi duding thing KP ludn di qua mét diém c8
dinh.

Tim hiéu dé toan

Yéu t6 cd dinh: Duong tron (O), day cung AB.

Y&u 18 chuyén déng: Diém M di dong, kéo
theo cac diém K, P di dong.

Quan hé khéng déi: KB = KM, KP L AM.

Du doén diém cé dinh

L&y hai vi tri cla diém M Ia M, va M, ta dugc
dudng thing KP, va K,P, cat nhau tai S, dy
doan S la diém cd dinh.

Tim huéng glal

Quan sat hinh vé, du doan BS L BA. Suy
luan tu nhién, ta k& dudng kinh AC, du doan
S la trung diém cla BC.,

L3I glal. K& dudng kinh AC cila dudng tron
(O). Goi S la giao diém ciia KP va BC.

D& thdy PK // MC (do cling vudng géc vdi
AM), suy ra KS la dudng trung binh cla tam
giac BCM nén SB=SC.

Do cac diém A, O c6 dinh nén diém C c6
dinh.

Do cac diém B, C c6 dinh nén trung diém S
clia BC cd dinh.

Vay dudng thdng KP luén di qua diém S c6
dinh.

Nhin xét. Co thé thay ddi dé bai chng han
nhu.

- Chimg minh réng khi M chuyén déng trén
cung AB thi P luén nam trén mét dudang tron
c6 dinh.

- Tim vi trf diém M dé& dd dai doan thing BP 1&
I6n nhat.
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Mot s6 bal todn van dung

Bal 1. Cho duong tron (O) dudng kinh
AB=2R. Trén dudng thdng tiép xuc véi
dudng tron (O) tai A, 18y diém C sao cho

ACB =30°. Goi H Ia giao diém thir hai cia
dudng thlng BC véi dudng tron (O).

a) Tinh d6 dai cac doan thdng AC, BC va
khoang cach tir A d&n dudng thing BC theo
R.

b) Goi M 14 di€m di ddng trén doan thing AC,
dudng thang BM cét dudng trdn (O) tai diém
N (kh&c B). Chimg minh rang bén diém C; M,
N, H ndm trén cling moét dudng tron va tam
duong tron d6 lubn chay trén mét dudng
thang cd dinh. ‘
Bal 2. Cho nlra dudng tron dudng kinh
AB=2R va A 1a diém di dong trén nita
duang tron d6. Goi D 1a hinh chidu vuéng goc
cGa A trén BC va M, N I4n luot 1a tam dudng
tron noi tiép cac tam giac ABD, ACD.

a) Chimg minh CN vuéng géc vdi AM.

b) Chimg minh cac tam giac DMN va DBA
dong dang.

c) Goi d la dudng thdng di qua A va vuéng
géc vGi MN. Chimg minh réang d ludn di qua
mét diém c& dinh.

d) Tim vj tri cla diém A dé doan MN c6 d6
dai 16n nhat va tinh d6 dai 16n nhat dé theo
R.

Bal 3. Cho dudng tron (O) c6 day cung BC cd
dinh va khong di qua tam O. Goi A 1a diém di
dong trén dudng tron (O) sao cho tam giac
ABC nhon va AB < AC. Goi M la trung diém
cda canh BC va H la truc tam tam giac ABC.
Tia MH cat dudng tron (O) tai K, dudng thing
AH cét canh BC tai D va AE la dudng kinh
ctia duong tron (O). |

a) Chimg minh BAD = é?\ﬁ ,
b) Chimg minh réng t& giac BHCE la hinh
binh hanh va HA -HD = HK - HM. )

c) Tia KD céat dudng trdn (O) tai | (I khac K),
dudng thdng di qua | va vudng gbc véi dudng
thdng BC c4t AM tai J. Chimg minh riing ‘cac
duding thdng AK, BC, HJ cling di qua md
diém. ‘
d) Mot dudng tron thay ddi ludn tiép xdc vai
AK tai A va cét cac canh AB, AC I4n lugt tai

'
{
\
)
@ 1
- 4

P, Q phan biét. Gol N 14 trung d!'ém cua doar
thdng PQ. Chimg minh rhng dudng thang AN
luén di qua mot diém ca dinh, o

Bal 4. Cho dim M bét ki trén nifa dudng tron
(0) dudng kinh AB =2R. Qua diém H c8 dinh
trong doan OB, vé& dudng thdng d vuéng géc
v6i AB. Goi giao diém cla MA, MB va tiép
tuyén tai M clia dutng trén (Q) vdi d 1an lugt
la D, C, |. Goi E la giao diém cla AC va
duang tron (0). Goi K Ia giao diém Ol va ME.
a) Chimg minh réng |E Ia tiép tuyén cla
duang tron (O).

b) Cho M di chuyén trén dudng tron (M khéng
trang vdi A, B). Chimg minh rang OI-OK
khéng di va ME luén di qua mot diém cé
dinh.

Bal 5. Cho ntra dudng tron dudng kinh AB va
diém C & trén ndra dudng tron. Dung hinh
vuéng ACDE sao cho D nam clng phla véi
diém B bd 1a dudng thdng AC. Chitng minh
rang khi C di dong trén nifa dudng tron thi CE
ludn di qua mét diém cd dinh,

Bal 6. Cho dudng tron (O) va dudng thing d
khang cit (O). M 1a mét diém thay déi trén d.
Tit M vé hai tiép tuyén MA va MB dén (O) (A,
B Ia hai ti€p diém). Ching minh AB luén di
qua mét diém c8 dinh.

Bal 7. Cho BC la day cung cd dinh clia dudng
tron (O; R). Goi A'la diém di dong trén cung
I6n-BC sao cho tam gidc ABC nhon. Céac
duong cao BD, CE cia tam gidac ABC cit
nhau tai H. Dung dudng tron tdm H ban kinh
I-!A cat AB, AC lan lugt tai M, N..Chimg minh
ang:., ., ., o

a) Buong thang qua A vudng géc véi MN ludn
di qua mét diém c6 dinh.

b) Budng thadng qua H vuéng géc véi MN ludn
diqua métdiémed dinh.
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MOT S@ BAI TO

AN VE HEE THUC LUONG

‘TRONG 'TAM GIAC VUONG

NGUYEN VAN BAN (Truting THCS Thanh Yén, Bién Bién) -

Céc bai toan trong chii dé ndy théng thudng
la cac bai tinh toén céc yéu t6 hinh hoc ma
kién thue sir dung chit y8u 1a hé thue luong
trong tam giéc vudng 16ng ghép vdi tam giéc
dong dang. V6i cac méng kién thirc nay ta
cang co thé img.dung vao viéc chimg minh
cac doan thdng bdng nhau, céc géc, béng
nhau, hai duong thang song song, cac biéu
thirc co yéu t6 hinh hoc béng nhau,... va tng
dung trong wec gidi quyét cac bai toan thue
tién.

1. Cac bai toan llén quan dén ti sé Iuong
giac cua géc nhon

Kién thac can nhd: Cac khai niém sin; cos,

tan, cot, t/ s& luong. gfac cla hat ‘goc phu

nhau, cac hang dang thue, cac kl ndng bién
doi bigéu thue,..

Bal toan 1. Tmh gia tri cla cac’ biéu terc
Ssau:

1) sin? 45° + c0s?30° —sin? 0°.

2) tan30° + cot30° — 2sin? 45°,

3) |

(cot44° 7+ tan46°) cos 46°
cos 44°

4) sin?10° +sin®20° +...+ sin® 80°,

—cot72° tan72°,

5)cos210° + cos? 70° +cos? 20° + cos? 80°.
6) tan1° tan2° tan3°...tan89°.
Lai glal. 1) sin? 45° + 005230° - sin 0°

(2]+(4] -4

2) tan 30° +cot30° - Zsm 45°

2
f JE 4J_ 3
+3-2. 3
0 o o
3) (cot44” +tand67)cosd6” 1250 150720
cos44° ,
2tan46° cos 46° _y_2sin48° .
cos 44° cos 44°

4) Su dung coéng thirc sm(90° - X) = COSX,

ta ducc sin2100 + sin? 20° + ... + sin? 80°

= (sin?10° +cos210°) + (sin® 20° + cos? 20°)
+(sin? 30° + cos? 30°) + (sin® 40° + cos? 40°) = 4.

5) cos210° + cos? 70° + cos? 20° + cos? 80°

=(cos?10° +sin?10%) +(cos? 20° +sin 20°) =2
6) Sif dung céng thic tan(90° - x) = cotx, ta

c6 tanx- tan(90°—x)-tanx cotx 1
v {
ra tan1° tan2° tan3° .tan89°

suy

= (tan1° tan 89°)(tan2° tan88°)...
...(tan44° tan46°) tan45° =1.

Bal toan 2. Cho 0° <o < 90°. Chu’ng minh
réng sina < tano va cosa < cotew

L&I glal. Xét tam giac ABC vudng tai A, c6
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o
]
R

C
B <= oA
Tachd sinu:é-gop—\-g-:tanm
BC AB

Chimg minh tuong tu ta dugc cosa < cota.

Bal toan 3. Khéng ding may tinh cam tay
hoac bang s8, hay sép xép cac ti s0 luong
giac clia cac gbc sau theo thir ty tang dan.

cot40°, sin50°, tan70°, cos55°.

L&l glal. D& chimg minh dugc rang vdi
0°<a<90% 0°<P<90° va oa<Pf thi
sina < sinf, cos a > cosP, tano < tanf,

cota. > cotf.

Lai c6 cos55° =sin35°, cot40° =tan50°, &p

dung két qua trén ta dugc cos55° =sin35°

< sin50° < cot40° =tan50° < tan70°.
Bal toan 4.

1) Cho cos15° :-——“2;’/5. Tim tan15°.

2) Cho cosazg. Tinh gia tri ctia biéu thirc

_tana +3cota
tana+cota
3) Cho tana=3. Tinh gia tri cla biéu thirc
sino-coso
B=— z 7 —
sin® o+ 3cos” o+ 2sina

4) Cho sina=+2-1 va 0° <a<90° Tinh
tana — 2coto
coso.

gia tri chia bidu thirc A =

5) Cho 3sin® a—cos* a = 1 Tinh gia tri cGa
_ 2
bidu thirc A = 2sin®* o - cos* a.

6) Biét sinx + cosx = m. Tinh [sin® x - cos* xl.

Lblgl&é.
‘1) Tac
a2 {60 = ——mmr = 2= -1=(2- 3
AN cos? 15° 2+3
_s tan15° =2-3.
N - 2
A-tzamnu tanazE‘_“ o+3
2) A= 1 tan® o + 1
tana + ——
tana
1
Cos2a+2 ) 2 1+2(2J2—17
_Lcos" o —-q42cos" = | E—
1 3 9
cos? o

3) Do tana=3 nén cosa # 0. Chia ca tr va

mAu cla B cho cos® o # 0, ta dugc
sin.. ~cosa

B= ! 0053 o l'.:()S3 o

sinfo 3cosla  2sina
+ +

GOS3 o 0053 o COSa o

_tanoftan® a + 1) - (tan” a+1)

B tanaoc+:’:+2tanot(tan2 o+ 1)
_ 3(9+1)-(9+1) :_2_
27+3+2-3(9+1) 9

4)Vi 0°<a<90° nén cosa>0.

Ta c6 cosa = v1-sin?
=\1-(V2- 92 =22 -,
_sino_V2-1 1
coset o2 -1 22+

e 1 —
coto. = e \IZ(Ji +1).
Do d6
1 222 +9)

tanc

Ao N2WZ+) __4J2+3
J2W2-1) 2"

5) Tacé 3sin4a—cos4a=1

<=535in4a—(1—sin2a)2='_;_

& 4sinfo+4sin®a-3=0
= (Zsin2 o- 1)(25in2 a+3)=0, suyra
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sinz(x:l. cosza=1—sin2a=1--1-=l.
- 2 2 2
2 2
Do d6 A=2(l) ~(l] -
2 2 4
6) Taco

2

2x+25inxcosx+cos X

(sinx + cos x)% = sin
hay m? =1+ 2sinx cos , suy ra

2—1
sinXxcosXx = .

‘sm X —CO0S X‘

= l(sin2 X + CoS x)(sin2 X — cos? x)|

=|(sinx + cos x)(sinx - cos x|

=|m| J(sinx - cos x)2 = |m|v1-2sinx cos x

Am|1-(m? - 1) gm|v2-m?2.

Bal toan 5. Chimg o gia tri cGa biéu thic
sau khong phu thudc vao x.

6 4

x +2sin® x + sin x cos? X

2 x —sin? x.

M = cos
+4sin® x cos
Lai giai.
M= ('sin6 x + cos® x) + sin® x(sin2 X + cos? X)
2 x —sin x ,

= (sin? x + cos? x)3 - 3sin? x cos? X

A 2X Sln2X

+4 sin2 X COS

+sin” X+ 4snn X Cos

=1-3sin? xcos? x +sin® x + 4sin xcos? x - smzx

=1+ sin? x(1-sin x)+sm4x sm2x

=1+sin®x —sin® x +sin* x —sin?x =1.

Chimg té gia tri cGa biéu thirc M khéng phu
thudc vao x.

Bal toan 6. Chling minh céc déng thirc sau

sinx + cos X
a) 1+ tanx + tan’x + tan®x = —
cos” X
b) cosx  cosx _ 2
1+sinXx 1-sinx cosXx

Lal glal. a) 1+ tanx + tan®x + tan’x
2 3

sinx sin“x  sin“ X
=1+ 3 3
COSX cos“X co0S“X
cos® x + sinx cosZ X + sin x cos x + sin® x
cos® x
(cos® x + sin® x) + sinx cos x(cos X + sinx)
cos? x
_(cosx + sinx)(cos2 X + sin’ X) _sinx+cosx
cos® x cos®x
Ccos X COS X
1+sinx 1-sinx
cos x(1-sinx) + cos x(1+ sinx)
1;sm2x
_ COSX —SiNXCOS X + COS X + SiNX COS X
cos? x
_2cosx 2

" cos2x COSX
2. Mét s& bal toan lién quan dén hé thur
vé canh va géc trong tam giac vuéng
Ngoai cac céng thure trong SGK Toéan 9 (b¢
Két néi tri thitc voi cude séng), bdng céch st
dung kién thirc tam giac déng dang dé chimg
minh, ta cing cé dugc cac céng thirc sau:
Tam giac ABC vuong tai A, dudng cao AH,
tacd AB? =BH-BC, AC? = CH-BC,
AH-BC = AB- AC, BH-CH = AH?,

1 _ 1,1
AHZ  ABZ  AC?’
Bal toan 1. Cho tam giac ABC vudng tai A,
c6 AB=3cm, AC=4cm, dudng cao AH.
Goi E, F theo thir tur 1a hinh chi€u vuéng géc

cta H trén AB, AC. Tinh dién tich tir giac
AEHF.

—n
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Lal glal,

Taco AH="B:AC _3.4

BC 5 =2,4 (cm).
B
. H
3
: d 4 ‘
A F C
Tir AE-AB = AF-AC = AH?, suyra
. AH? AH?
AE=—— AF=21_
AB AC
Dé thédy tir giac AEHF 1a hinh chif nhat nén
AHY 244
S =AE-AF = = =27 _
AEHF AB-AC 3.4 27648 o)

Bai toan 2. Cho tam gidc ABC vuéng tai A
c6 BC =5 cm, duong cao AH=%2 cm. Tinh

do dai cac doan thdng BH va CH.
Lai gial. Gia str BH< CH.
B

12
5

A _ G
Ta c6 (CH-BH)? = (CH+BH)? —4CH-BH. .

12Y _49
5 25"

=BCZ—4AH2=52—4-(

Suyra CH-BH=

;|

K&t hgp véi BH+HC=BC=5 ta dugc

CH =% (cm), BH :-2- (cm).

Bal toan 3. Cho tam giac ABQ vudng tai A,
dudng cao AH. Ké HM vuong g6c vai AB tal

3
| _AB
M. Chimg minh réng BM = v a
Lol glal. Tam gidc AHB vudng tai H c6
BH?
BM——AB—.
B
Ml H
A N
, .  AB?
Tam giadc ABC vudng tai A c6 BH= Tk
4 g ‘
Dod6 BM=—12 28
" AB-BC< BC

Bai toan 4. Cho hinh vuéng ABCD c¢é canh
b&ng 25 cm. Goi M, N 1an lugt I trung
diém ciia AD, DC va | 1a giao diém cia AN
véi BM. :
a) Chimg minh r&ng AN vuéng géc vdi BM.
b) Tinh d6 dai cac doan thang MI, Al va dién
tich t&r giac BINC. ’
Lol glal. a) AADN = ABAM (c.g.c) nén
DAN = ABM. '
Do 'd6 MAI+AMI=ABM + AMB =90°, suy
ra AN L BM ' |

N

D , — C
MK
A B

b) Ta c6 BM? = AM? + AB? = 5+ 20 = 25,
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suyra BM=5(cm). . IA =245, IB = 3. Tinh dé dai canh AB.

M= AM? _ (v5)2 =1 (cm) Lol glal. Qua A ké dudng thdng vudng géc
MB 5 o véi AB, dudng thang nay cét Bl tai K.
AP = AM? -MIZ =5-1=4 = Al=2 (cm). .

1 .
Secni = Seon +Sain = 5(BC-CN+BIIN)

1 _
=§(2\/§-\/§+4-3)=11(cm2).
Bai todn 5. Cho hinh thang ABCD vuéng tai
A va D. Hai dudng chéo AC va BD vuéng
gb6c véi nhau tai O. Biét AB=213, OA=6.
Tinh dién tich hinh thang.
L&i giai. Tam giac AOB vuéng tai O ¢6 - — B

i i g o Ta c6 AlK=90° -8 =90° -, = AK|, suy
OB?‘/AB ~OA? = |(213)2 - 6% =4, ra tam gi4c IAK can tai A.

Ké AH LBK tai H thi IH=HK.
A ZE B | e aiHthi IH=H ,

Tam giac ABK vuéng tai A c6 AK“ =KH-KB

6
- hay KH-(2KH +1B) = AI?
0 | hay 2KH? + 3KH-20 =0.

Tur day ta tim duoc KH=§, suy ra KB=8.

D ' C © Tirdé AB=+BK2 — AK? = 82 - 20 =211,
Tam giac ABD vuong tai A, dudng cao AO '
c6 BD-AB% _(2V13)? _
OB 4

AD = VBD? - AB? = 132\ (2413)2 = 3V73.
Tam giac ADC vudng tai D c6 o
_AD? _(313)*> 39

OA 6 - 2
_OD-AC_9-195 913
~ AD 313 . 2

Vay Spgcp = %AD(AB +DC)

13,

AC

DC

=%.3Jﬁ(2\/1_3+ QTJ =126,75.

Bai toan 6. Cho tam giac ABC can tai A co |

la giao diém cla cac dudng phan giac. Biét
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Bai toan 7. Cho tif giac ABCD cé6 « 1A géc
nhon tao bdi hai duang chéo. Chimg minh

réng SABCD = %AC -BDsina.

L&l glal. Gia sl hai dudng chéo AC va BD

cét nhau tai | c6 AB=o 13 géc nhon. Ké

dudng cao AH clia tam giac ABD va dudng
cao BK cua tam giadc BCD.

Ta cd AH = Alsina, CK =Clsinca

1
=%BD(AI+ Cl)sina=%BD-ACSin0L

Bal tean 8. Cho tam giac ABC vuéng tai A,
dudng cao AH. Ké HE, HF 14n lugt vuéng
géc vdi AB, AC. Chimg minh ring

3
BE _(2B)" va Bc-BE.CF=AH®.
CF \AC

Lai glal. Tam giac AHB vuéng tai H c6
BH? =BA-BE.
Tam giac

CH? =CA-CF.
BH> _AB BE
CH2 AC CF’

AHC wvuéng tai H cb

Suyra

(1)

Tam gidc ABC vuéng tai A, dudng cao AH c6

2
AB? - A__C suyra
BH=—éE—I CH— BC !
BH? _AB* ,
cH? Act

. AB BE =(AB)4 hay
Tu (1) va (2) suy ra AC CF | AC
E{ET
CF \AC)

A

E

C
E H

Céc tam gidc EBH va ABC déng dang nén
BE BH
..._:_=>
BA BC
2 3
Ma BH=28" nan pe=28_.
BC BC?

3
Tuong tu, CF :_ACZ .
BC

3 3
Do d6 BC-BE-CF=pc. 2B ACT

Bc? Bc?
3
=[AB-AC) ey

BC
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Bal todn 9. Cho tam gid&c ABC cb6
BC =40 cm, dudng phan giac AD =45 cm,

dudng cao AH =36 cm. Tinh cac dé dai cac
doan BD va CD.

Lol gldl. Tam gidc AHD vuéng tai H cé
HD = VAD? - AH? = /452 - 362 =27 (cm).
A

: H B D ¥

Dung phan giac ngoai cla géc BAC cat BC
tai E thi AE L AD nén AD? =DH-DE.
AD? 452

Suyra DE=——=——=75 ;

y DR 27 o lem
Sif dung tinh chat dudng phan giac vdi tam
DB _EB _75-DB
DC EC 75+DC’
Két hop vdi DB+DC=40 ta tim dugc

DB=15cm va DC =25 cm.
Bai toan 10. Cho hinh thoi ABCD c¢b
A=120°, tia Ax tao vai tia AB géc

giac ABC ta co

BAX =15° déng thdi cit doan BC va CD kéo
dai lan lugt tai M, N. Chimg minh ring

1,1 __4
AM?2  AN? 3AB2’
Lai giai

N
TU A dung dudng thang vudng gbéc vdi AN,
cat CD tai P. K& AH vudng géc véi CD tai H.

Dé thdy AABM = AADP (g.c.g) nén

AM = AP.

Tam gidc APN vuéng tai A, dudng cao AH cé
1 1 1 1 1 1

+ = ha + = .
APZ  AN?  AH? yAM2 ANZ  AH?

. 3
Lai c6 AH = ADsinD = ABsin60° = —JZ:-AB,
4
Do dé ] + L ! s 7
AMZ AN (3 3AB
» ~-AB

3. M6t s6 bal toan thyc tién

Bal toan 1. Mot ngudi mudn chéo thuyén tif
bd séng nay (tai diém A) sang bd séng kia
(tai diém B) theo doan thang AB dai 50 m.
Do dong nudc chay manh nén ngudi d6 da
phai chéo thuyén léch mét géc 45° so vdi
phuong ban dau. Hdi khi sang bd séng bén
kia thi thuyén cach vi tri du dinh ban dau B
bao xa?

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

L&l glal. Goi B’ la diém dén (ba bén kia) clia
thuyén. Dé thdy tam giac ABB' vuéng can tai
B nén BB'= AB =50 (m).

Vay khi sang séng, thuyén cach vi tri du dinh

| _
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Bal toan 2. Nguoi ta kéo mot vat I1én cao 5 m
bang mot mat phdng nghiéng tao véi phudng
nam ngang mot géc 36°. HAi chiu dai clia
mat phdng nghiéng 1a bao nhiéu?

Lol gldl. Gid s chiéu dai mat phing
nghiéng |4 doan thdng AB, chiéu cao cén
dua vat |&n 14 doan BC va g6c tao bdi mat
phdng nghiéng va phuong nam ngang la
BAC = 36°.

B
36°
A C
Chiéu dai ciia mat phang nghiéng la
BC 5
AB=—_-= = 8,507 (m).
sinA  sin36°

Bail toan 3. Ban An ding cach mét tda nha
mot khoang 10 m. Géc nang tir chd ban An
dimg dén dinh tda nha 1a 40°. Hdi néu An di
chuyén sao cho géc nang 1a 35° thi An cach
tda nha bao xa? (lam tron hai chir s6 thap
phan, biét rang An chi tién tdi hoac IUi lai).

C

40° .
A 10 m B
Lal gial. Tam giac ABC vudng tai B ¢

tanBAC =—, suyra
anB/ 2B y

BC = ABtanBAC = 10tan40°.

A 10m
Tam giac BCD vuéng tai B co

. RO
BDC =—, suyra
tan DB y

(o)
_ BE\ =10tan40 ~11,98 (m).
tanBDC  tan35°
Bal toan 4. Mét b8 nudc cb thanh cao 80
cm, muc nudc do dugc trong bé cao 60 cm,

DB

anh sang mat tréi chiéu léch mot gée 30° so

véi mat nuéc. Biét khi chiéu tia sang vdi gbc

tGi | thi qua mat nudc sé cb géc khic xa r

tinh theo céng thirc -S'—m-=i (tia sang nhu
sinr 3

hinh v&). Tinh dé dai béng cda thanh bé in

dudi day bé.

(¢}
\g 60
i
D 30 O
A
Lai glal. Ta co
AB=po-—DE __20 =204/3.
tan30° tan30°
T ﬂrl'— =i ta c6
sinr
sinr = ij:sini =§sin60° = %
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1 . 64

— — s

©3r
sin?r 27

27

Suyra cot?r =

tanr = \/2'-1
= 37

Do dé BC=BOtanr=60J§= 180111
37 3y

Vvay chiéu dai béng ciia thanh bé in duéi day
bé 1a AB+BC =203 + jg%@ (cm).

Bal tap tu luyén |

1. Biét sina + cosa:l/é—g. Tinh

tan2 o+ 0012 o
2. Rut gon biéu thirc

_sin® a+cos® o N sin® o — cos®

sino + cos sine—-cosa
3. Chimg minh réng gia tri ctia cac bidu thifc
sau khong phu thudc vao x.

B

1 .
P =————+5in?(180° - ) + cos(90° - x)

1+ tan“x

—sinx + tan?(90° - x) + 1—
sin“ x

Q =(sinx + cos x)2 +(sinx —cosx)% -2,
R = 3(sin® x - cos® x) + 4(cos® x — 2in® x)
+65sin? x.

4 2

S= 2(sin4 x + cos* x + sin? x cos? x)‘Z
—(sin8 X + cos® X).
4. Sap xép cac fi sd luong giac sau theo thir
tuf tang dan:
sin49°, cot15°, tan65°, cos50°, cot41°.

6. Cho tam giac ABC c¢6 AB=6,AC=9,

A =68° Tinh d6 dai duéng phan giac AD
cla tam giac ABC.

7. Tam giadc ABC vudng tai A, dudng cao
AH, biét HB =6, HC = 16. Tinh s do géc B
va géc C.

8. Cho tam gidc ABC vubng tai A, phan gidc
trong AD, phan giac ngoai AE. Cho biét
AB < AC. Chitng minh cac hé thirc sau:

1,1 V2,1 1 32
AB'AC AD ' AB AC AE
9. Cho tam glac ABC vubng tai A, dudng cao
AH, trung tuyén AM. Chlng minh cac hé

2
BM
thitc sau; Mﬂ:Z(—-—) -1va

BH AB
BC2
AB2 + AC? = 2AM? + 5

10. Cho hinh binh hanh ABCD cé
AD = 4,3 ¢m, DC=7,5 cm va D=64° Tinh
dién tich hinh binh hanh ABCD.

11. Cho tam gi4c ABC vudng tai A, dudng
cao AH=h. Goi D, E theo th( tu la trung
diém ctia HB, HC. Goi F Ia truc tam cda tam
giac ADE. Tinh theo h dé dai doan thdng HF.
12. Cho tam giac ABC vuéng tai A cé dudng
phan giac BD, dudng trung tuyén CE, dudng
cao AH dong quy.

a) Chimng minh rdng AB =HC.

b) Tinh AD biét BD=x, DC =y.

Q)
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DE TU LUYEN OLYMPIC TOAN TUOI THO ,
DE THI CA NHAN TRUNG HOC CO SO

Thal glan lam bal: 60 phut
Tircdu 1 dén céu 12 chi ghi dép s6; cdu 13, 14 va 15 viét 10f gidi ddy du.

NGUYEN BUC TAN (TP, H6 Chl Minh)

PE BAI PAP sO

Cau 1. Tim tat ca céc s6 ty nhién n dé& n* - 23n2 + 169 1a s6
nguyén to.

Cau 2. Cé bao nhiéu c¥p sé tu nhién (a, b) théa man:
7a + 3b=20377

Cau 3. Tim céc cap s6 ty nhién (x, y) thda man

x(y?+1)=2y?+ 6x - 9.

Cau 4. MGi thang luong clia anh Héng nhiéu hon Iuong ciia chi
Ha 1a 400 000 dong. Sau khi chi Ha tiéu hét 25% luong va anh

Hong tiéu hét —_?— lwong thi s6 tién cén lai cla hai ngudi biang

nhau. Hai tién luong hang thang ctia mbi ngudi 1a bao nhiéu?

Cau 5. Cho cac sf a, b, ¢, d théa man: a? + ¢2 = b? + d? = 2021
vaab+cd=0.

Tinh gia tri cGa biu thirc ac® + b%d®,

Cau 6. Tinh gia tri nhd nhat clia bidu thirc M = x* + 32x.

Cau 7. Cho a, b, ¢ khac -2 thda man
(@+1)b+1)c+1)=a+b+c+5.

a b C

Tinh gia tri cla biéu thitc T = + LAY
IR gie i ° a+2 b+2 c+2

Cau 8. C6 Quyén c6 s6 hdp but mau it hon 11 gém hai loai: loai 1
m&i hop c6 12 bat, loai 2 m&i hdp c6 10 but. S& bat cé tat ca [a

&)
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114 chiéc. Hi méi loal c6 bao nhiéu hop?

Céu 9. Cho tam giac ABC vudng tal A c6 AB = 6 cm, AC = 8 cm.

Céac dudng phan giac BD, CE clia tam gidc ABC cit nhau tai |.
Tinh dién tich clia tam giac IBC.

Cau 10. Cho tam gidc ABC, AM la dudng trung tuyén. N 14 diém
trén doan thdng AM sao cho AM = 3AN. Budng thang d qua N

cdt céc canh AB, AC Ian lugt tai D, E. Tinh 25 4 AC,

AD AE’

Céau 11. Cho ti gidac ABCD. Trén tia d6i cla tia AB 18y E sao
cho AE = 2AB, trén tia d6i cla tia BC 18y F sao cho BF = 2BC,
trén tia d6i cha tia CD |14y G sao cho CG = 2CD, trén tia d6i cla

tia DA 18y H sao cho DH = ZDA Tinh ti s6 —2=== SABCD
SeFGH |

Cau 12, Cho tam giac ABC vuéng tai A c6 AC =%. Trén canh

BC 4y cac diém D, E sao cho CAD =15°, CAE = 75°. Tinh {i s&

AD
BE

Cau 13. Cho x, y la hai s6 nguyén thda man 2x + y, x + 2y 1a cac sé chinh phuong. Tim sé du
cta phép chia xy cho 9.

Cau 14. Giai phuong trinh: (x - 1)® + 2x(x2 - 3x + 3) = 50.

Cau 15. Cho tam giac nhon ABC, cac duong cao AD, BE, CF cat nhau tai H. Buong théng
qua E song song vdi BC, cat AD tai M. Budng thang qua A song song véi BC cat CM tai N.
Chimg minh rang ba diém D, F, N thing hang.
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DE TU LUYEN OLYMPIC TOA

DE THI CA NHAN TRUNG HOG GO SO

Thal glan lam bal: 60 phtit

du.
Tlrcéu 1 dén cdu 12 chi ghi ddp s6: céu 13, 14 va 15 viét 10f gidl ddy

CAO VAN DUNG (Trudng THPT chuyén Ha Noi - Amsterdam)

PE BAI

pAP SO

; ~ 1. 2
Cau 1. C6 bao nhiéu cép sé nguyén (x, y) thod méan ¥ v 37

Cau 2. Tim s6 tu nhién nhd nhat M=7a,a,...a, = 5.a4a,...a,.

Cau 3. Cho tam giac ABC, M di déng trén AC. Hai diém P, Q lan

lugt thudc AB, AC sao cho: il E@_=% Tinh téng dién tich

AB 5 BC
hal tam g'éc APM Va BQM bIE‘.‘t SAABC = 10 sz

Cau 4. Cho cac s6 khéng am a, b thoa man a* + b* = 162 va
a’+b*=54. Tinh P = a + 2021b.

Cau 5. Cho tam gidc ABC, trung tuyén AK, M thudéc AC sao cho

Sawvcx bang % dién tich t& giac AMKB. Tinh %

Cau 6. Biét réing (a - b + 2021), (b - ¢ + 2021), (c - a + 2021) I ba
s6 nguyén lién tiép. Ba sé nguyén d6 | s nao?

Cau 7. C6 bao nhiéu bd sé tu nhién a, b, ¢ théa man
1 1 1
—+ +

a a+b a+b+c

=17

Cau 8. Cho tam giac ABC c6 AB = 4, AC = 12 va phan giac cua

BAC 1a AD =3, (D € BC). Tinh BC.
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e ab e
cau 9. Biet a = 123456789,

BCNN(a, b) cho 11,

= 987654321. Tim s§ du khi chia

oau 10. Bié
cau 10. Bi€t rang c6 168 sg Nguyén t§ nhd han 1000, Hai c6 bao

nhiéu hdp s6 nhd han 1000 ma khong chia hét cho b4t cir s6 nao
trong cac s6 2; 3; 57

cau 11. C6 bao nhiéu bd s6 (x
x3—y3—4xy+ 1 =07

”'_——-—

Cau 12. Cho tam giac ABC vuéng tai A, dudng cao AH, BC = 12,

v Y) Vi X, y nguyén thda man:

AH =32 . Tinh -2% biét AB < AC.

l——

Cau 13. Tim s6 nguyén té p dé p;r1

2
va P 2” la cac s8 chinh phuong.

. 3
Cau 14. Tim s ty nhién n théa man —0_*ton+1 _ 85
n*+6n2+n+5 361
Cau 15. Cho tam giac ABC vuéng tai A. Trung tuyén AM, N la trung didm ctia AM, BN cét
AC tai T. Biét AB = 4 cm, AC = 3 cm. Tinh chu vi tam giac ANT.
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pE TU LUYEN OLYMPIC TOAN TUOI THO
pE THI CA NHAN TRUNG HOC GO S0

Thdl glan 1am bal: 60 phut ’
Tircéu 1 dén cdu 12 chi ghi ddp s6; cdu 13, 14 va 15 viét Ioi gial ddy du.

HOANG VIET DUNG (Truting THCS Déng Thai Mai, Nghé An)

oE BAI | PpAP SO

Cau 1. Cho sé thuc x # 0 thda man x3 +—13- = 2. Khi d6 gia tri biéu
X

thire x +—1- la:
X

Cau 2. Cho (x+3)(x —a)=x* —bx -15 vdi moi gia tri clia x. Hiéu
a-b bang:

Cau 3. Cho x,y#0 thdoa man x2+y2+—12-+i2=4. Tinh gia tri
X"y

2020 2020 4 14c k&t qua bing:

cla biéu thic x

Cau 4. Goi M va m lan lugt 1a gia tri I16n nhat va nho nhét cta phan

thirc B = 2:”

X“+2

. Téng M+ m béng:

Cau 5. Gid sl a®b=3a+b. Hoéi x bang bao nhiéu biét
28 (x®N)=1.

Cau 6. Cho A, B, C, D |a cac sé tu nhién thda man

1

A+—=4— Tinh A+B+C+D ta dugc két qua bang:
B+ 1 a0

C+l
D

Cau 7. Néu a®b=a+b-1 va a"b*—-(a+b)2 thi gia tri cha

(3D5)+3(5*7) la:
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cau 8. Ba B‘"'} thitdng xuyen nhan dugc cudc goi tir ba ngudi chau,
Ngudi chau thif nhét et 3 ngay gy goi mét 14n. Ngusi chau thit hai
ctt 4 ngay thi goi mét 14n, Ngudi chau thir ba e 5 ngay thi goi mot
|An. Vao ngay 31 thang 12 nam 2020, ba Binh nhan dugc cuf.;5c Qé)i

tif c& ba nguoi chau. Hai trong nam iép theo, c6 bao nhiéu ngay ma
ba Binh khong nhan duoc cude goi tir bAt ki ngussi chau nao?

|

cau 9. Cho tr giac ABcD

c6 AB=AC,CB=CD v
A=100°, C=60° S6 do ciia géc B Ja:

Cau 10. M6t san nha hinh vuéng duoc 1at vira di bdi nhiing vién
gach hinh vudng ¢é ciing kich thudc 40cmx40cm. N&u téng sé

vién gach nam trén hai dudng chéo 13 37 thi dién tich san nha dé6 13
bao nhiéu mét vuéng?

Cau 11. Buong cao clia mét tam giac vuéng xust phat tr dinh géc
vudng chia canh huyén thanh hai doan thang c6 dé dai I3 9cm va
16cm. Chu vi ciia tam giac vuéng nay Ia:

Cau 12. Tam giac ABC vuéng tai A c6 AB =12 cm,AC =16 cm.

Buong phan giac clia géc A cit BC tai D. Do dai doan thing AD
béng:

Cau 13. Cho céc s6 thuc a, b thoa man
a°-6a% +15a =9
b%-3b2 +6b = 1.

Tinh gia tri ciia biéu thirc (a - b)2025,

Cau 14. Cho cac sd nguyén duong a, b, c. Tim s6
ts nhién d thda man L
la~b|+|b-c| +|c - a| = 20249 + 2025. |
Cau 15, Cho tam giac ABC. Trén canh BC lay
diém M b4t ki. Qua M ké MD // AC (D thudc AB),
ME // AB (E thudc AC). Biét dién tich tam giac
BMD I3 a2, dién tich tam gidc MEC 1a b%.

a) Tinh dién tich tam giac ABC theo ava b.

b) Tim v tri cia di€m M trén canh BC dé dién tich
t& giac ADME I6n nh&t. Tim gia tri 16n nhat d6

theoavab.
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CAC UG

1. There is a 48-story building which has 24
windows per floor. A cleaner starts his work
on the 48" floor and needs to clean all the
windows on each floor before moving down
to the floor below. On which floor will the
cleaner be after he has cleaned exactly 177
windows?

(A) 39 (B) 40

(D) 42 (E) 43
2. In the diagram below, points A, B, C, D, E,
F, G and H divide the circumference into 8
equal parts. If X is the intersection of AE and
BG, what is the measure, in degrees, of
£GXE?

(C) 41

A
H, B
X
G C
F D
E
(A) 45° (B) 52.5° (C) 60°
(D) 67.5°  (E) 75°

3. Let p be a prime number and q be a
positive integer such that 10p + 4q are both
perfect squares. What is the value of p

+q?
(A) 9 (B) 10 c) 1
(D) 12 (E) 13

IETERMATIONA MATHEATCS ASSRSSHENTS FOR SGHODLS
2024 ] 2025 JUNIOR DIVISION FIRST ROUND PAPER

Time allowod: 75 minutos

4. A convex polygon hasn interior angles. If

its interior angles are consecutive odd

integers, in degrees, and the smallest angle
among them is 139°, what is the value of n?

(A) 8 (B) 10 (C) 12

(D) 16 (E) 18

5. What are the last three digits of 1 1
(A) 121 (B) 251 (C) 331
(D) 561 (E) 641

6. A mountain cable car company charges
each passenger $10 for each station that
they visit (excluding the station where they
boarded the cable car) during the cable car
ride. For example, if a passenger gets on a
cable car at the 2™ station and then gets off
at the 5" station, his total fare would be $30.
All cable cars are empty when they reach the
1% station which is located at the bottom of
the mountain and all passengers must get off
at the final station which is located on the top
of the mountain. The company has to record
how many passengers get on and off these
stations throughout the day. At each station,
the notation (a, b) means that a one-way
passengers get on the cable cars at this
station and b one-way passengers get out of
this station. For example, if the company

records (35, 20) for the second station and

(45, 15) for the third station, this means that

35 passengers get on and 20 passengers

get off at the second station, and then, at the

third station, 45 more passengers get on and

15 passengers get off.
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One day, the records for each of the stations
are as follows:

[ 1% station | 2" station 3" station | 4™ station
(50,00 | (25,10) | (33,22) | (44,25)
5™ station | 6™ station | Final

station
(16,23) | (10, 38) (0,60)

What is the total amount that all the
passengers pay?

(A) $4340 (B) $4330 (C) $4320
(D) $4310 (E) $4300

7. Six adults and three children went
camping. The camping program includes
hiking up into the mountains. Any group
interested in going hiking must have at least
two adults. How many different hiking groups
could be formed out of the nine people?

(A) 296 (B) 336 (C) 408
(D) 456 (E) 512

8. Amir has 12 pieces of isosceles triangles,
where the length of the common side is 18
cm. He arranges them, without overlapping,
to form a regular dodecagon (12 sides) as
shown in the diagram below. What is the
area, in cm?, of this dodecagon?

(A) 81 (B) 162 (C) 324
(D) 486 (E) 972
9. In a computer game, a maze is illustrated

as a grid, where some cells are painted in

grey. The grey cells indicate where traps
have been placed and the white cells

~ indicate safe cells. A jumping man named

Jay is standing on a white cell, which is
indicated as “J". Jay may jump from one
white cell to another white cell. However, he
may only jump harizontally or vertically. He
can jump over a sequence of grey cells, but
he cannot jump over another white cell (and
he cannot land on a grey cell). For example,

as shown in the AW ]
diagram on the — %‘*L =
: : b AR S
right, if Jay sanlafe
stands on the ”i} v
white cell in the @ ><

top right corner,
he may jump four cells to the left or he may
jump two cells down, but he cannot jump
three cells down. Also, if he wants to get to
any other white cell, he would need to make
additional jumps. In the following maze, Jay
begins on the white cell marked with “J".
What is the minimum number of jumps he
needs to do to be sure that any other white
cell can be reached when jumping from this
starting position? ‘

|
i | %

L i A
AN A
T = | s

ity
b, ‘

B

(A) 6 -
(D) 9 (E) 10

10. In both diagrams belaw, neighbouring
regions mean that they share a common

segment, If two regions just share a common
point without a common segment, then these

(C) 8

|
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two regions are not neighbouring regions.
For example, in diagram B, the regions 1
and 5 are not neighbouring regions. In both
diagrams below, Alex wants to paint the
regions that have the same number using
same colour such that no neighbouring
regions are painted in the same colour. What
is the minimum number of colours that Alex
needs?

L]

4 2

6

Diagram A Diagram B
(A) 7 (B) 8 (C) 9
(D) 10 (E) 11

Questions 11-20, 4 marks each .

11. A class of seven students is to be divided
into two groups, where the first group
consists of four students, while the second
group contains three students. Each group
must choose one or two students to join a
competition. In how many ways can they
form groups to join the competition?

(A) 2100 (B) 2160 (C) 1050

(D) 560 (E) 315

12. |n the diagram below, a s_quare and a
circle are tangent at one.pomt arr:d tr;:y
intersect at four other points. If the side

length of the squaré is 4 cm, what is the
diameter, in cM, of the circle?

(A) 25 (B) 3 (c) 4

(D) 5, (E) 6

13.. In Candlepin Bowling, ten cylindrical
pins, each having a diameter of 3 inches, are
arranged . in a. triangular layout, with the
distance between the centres of the adjacent
pins being 12 inches, as shown in the
diagram below. If we use a rope having the
shortest possible length to enclose the ten
pins without moving them, as shown by the
thick curve, 'the enclosed area is

a+b\/§+%n squ'ared‘ inches, where a, b

and c are integers. What is the value of a + b
+c? '

(A) 252
(D) 495 (E) 504

14. How many positive integers n less than
2025 have the property thatn=a + b + ¢,
where a, b and c are three distinct factors of n?

(B) 324

(C) 333

]
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(A) 225 (B) 333
(D) 450 (E) 900

15. Andy, Benny and Charlie will run on
three straight parallel tracks a, b and ¢ (track
b is between tracks a and c). At the start of
the race, all three runners are on a line
perpendicular to the three tracks. The
distance between tracks a and b is twice the
distance between tracks b and c. During the
whole race, the three runners will all run on a
straight line. If the speeds of Andy and
Charlie are 8 km/h and 20 km/h,
respectively, what is the speed, in km/h, of
Benny?

(A) 4 (B) 8

(D) 16 (BE) 20

16. We randomly select three points from the
following grid of 15 points as shown in the
diagram below, where each of the points

(C) 337

(C) 12

have the same chance of being chosen. If P

(written as an irreducible fraction) is the
probability that with these three points one
can form a non-degenerate triangle, what is
the value of p + q? (Note: A non-degenerate
triangle is a triangle with a non-zero area.)

(A) 865 (B) 862

(D) 123 (E) 25
17. Tom is now x years old and the ages of
his five cousins are 28, 33, 37, 47 and 52.
What is the sum of all possible values of x
such that the average age of all six people
(Tom and his five cousins) is equal to their

(C) 172

median age?
(A) 222 (B) 111 (C) 98
(D) 68 (E) 56

18. A bowling alley has x ten-pound bowling
balls, y twelve-pound bowling balls and z
fourteen-pound bowling balls, where there is
at least one bowling ball of each weight. It is
known that the total weight of all the bowling
balls is 200 pounds, y is a multiple of 3 and
x > z. What is the sum of all possible values
of x?

(A) 15 (B) 18

(D) 33 (E) 38
19. Some shaded squares are located
around a square grid must be filled with one
arrow each, drawn in a way that the arrow
points vertically (1 and |), horizontally (—
and «) or diagonally (v, ¢, \ and 7) along the
grid. Each arrow must point to at least one
unshaded square. The number of arrows
pbinting to each unshaded square in the grid
equals the number shown in that square.
The following diagram shows one example:

(C) 20

VN
N|212(2L
1411121\
—|317|2 |

AL
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= 00° tis th
Ben has to completely fill in the arrows in the and £ABC = /DEA = 90°. What is the area,

. 2
grid below, where some arrows were already  in cm?, of the pentagon

pre-filled. After completing the task, what is 2
the total number of arrows \ and \ arrows i) ' 24
that Ben used?

T 24\ C

23. What is the least possible integer n such
that ﬁl = '1 % 2 x3 x ... x n x n least 200

trailing zeros?

24. Let ABC be an isosceles triangle with AB
= AC = 40 cm and BC = 48 cm. Let the radii
of the circumscribed and inscribed circles of
triangle ABC be R and r, respectively. What

NOREE NI \SERFSE Fo
Wi r— |
WIW|N AN

> L | D= DD

(A) 6 (B) 7 (C) 8
(D) 9 (E) 10

: _ ~ isvalue,incm, of R-17
20. Annie wrote eleven consecutive two-digit

numbersinarow:a,a+1,a+2, ..., a+10. ,

When she erased three numbers, the :

average of the original numbers is the same 40 40

as the average of the remaining numbers. If - -

the three numbers erased by Annie are the

x-th, y-th and z-th numbers from left to right, B 48 : c

what is the number of all possible ordered

triples (x, y, 2)? ' 25. Let a,, a, ..., a, be distinct positive
(A) 14 (B) 13 (c) 12  integers such that
(@) 1 (E) 10 | RN R S L P PY

a
Questions 21-25, 6 marks each 1 2 an

21. A bag only contains some number of What is the least possible value of n?

black and white balls. The ratio of black to .- PO TRUNG KIEN (Suu tdm va gidi thiéu)
white balls is 1:2. If two balls are randomly
drawn from the bag at the same time, the
probability that the two balls have different

colours is % How many balls are there in

the bag in total?
22. Let ABCDE be a pentagon such that 24
AB = AE =CD =24 cm, BC + DE = 24 cm
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The thim. . TR thim AR, ..

Tuoi hOng... Xin cu wdi hdng
- Chuyén gi qué sdm.., xin Mrdng lrﬂ lm

Hol: Gl dén dip ngdy Nha gido Vidt Nam
(20/11), ngudi ta thudng nhic dén cau; Muén
sang thi Bdc c&u kiéu/ Muén con hay chi? thi
yéu ldy thdy. Trong cau nay, em khéng hidu
ti€ng "kiéu" va “cdu kiéu" 1a gi? Anh Pho cb
thé goi y cach hiéu nghia cia ching dugc
khong a?
NGUYEN K.L
(THCS Nguyén Thuong Hién, Nam Ninh,
Ninh Binh)
Pap:
Sang - “‘qua’”, sang - ‘trong” nghia d6i
Kiéu - “c4u”, kiéu - “dep” la choi chir roi.
Sang, kiéu tuong hop voi nhau
Cau kiéu suy nghra dé théi em minh.

Hoi: Dao nay, khi néi chuyén vdi ban, em hay
cii va ndi nong, lam ban buén va em ciing
thay an han. Em mong anh phé gdi y cho em
“thoat khoi™ tinh trang nay dudc khéng a?
PAOL.L
(THCS Yén Phong, Yén Phong,
B&c Ninh)
Dap:
Lang nghe, suy nght ki cang
Nhimg diéu ban néi “Ia vang” dé em.
Vé6i vang, néng nay ai khen?
D3 khéng hiéu ban lai thém buén phién.

Hol: Khi viét, em khong phan biét dudc “chét
nhd" hay “tr6t nhd". Anh Phé cb thé gitp em
cach phan biét dé viét dung cum tir nay dugc
khéng a?

pOH. G
(THCS Binh Thinh, Buc Tho, Ha Tinh)
DPap:
Chdt la “d6i s6°d6 em
Va trong “chét vét”, nhd ghim trong déu.
Trdt la: “nhd”; ‘tron trudc sau”
Em can thau hi€u, khac sau dé dung.

Hol: Trong I6p em, c6 ban néi: thiy gido mén
Toan ¢6 “uu tién” khi cho diém véi mét vai
ban. Em rat ban kho#n vé diéu nay va mudn
anh Ph6 cho y kién, liéu c6 chuyén thién vi
trong danh gia ctia cac thay c6 khéng a?
HAH.D
(THCS Nguyén Du, Quén 1,
TP. H6 Chi Minh)
Dap:
Ché&m bai co thé dong vién
Nhung khéng thién vi, wu tién bao gid.
D0 la phadm chét thdy cb
Yéu thuong, cham chut hoc trd nhu nhau.

ANH PHO G&
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CAC LOP THCS

_ Bal 5(272+273). Gia st s6 N 14 tich cua 10
s6 nguyén duang -doi mot phan biét I6n
hon 1. Hdi s6 N c6 |t n_hé't bao nhiéu udc
nguyén duong? . ) )

| | NGUYEN TIEN LAM

(CLB Toan A1, Ha Noi)

Bal 6(272+273). Tim tat cd cic cap sb

nguyén dudng (x, y) va s6 nguyén t6 p théa

THI GIAI TOAN

QUA THU

man xP +yP =(p+2)1+ p? -p.
HOANG NGOC MINH
(Trurong THPT chuyén KHTN,
PHQG Ha Néi)
Bali 7(272+273). Chimg minh réng sé

CACLOP 6§ 7

Bal 1(272+273). Tim tat ca cac sé ty nhién
cd bdn chit s6 dang abcd sao cho
abc:d=(a+b+c+d)3

NGUYEN TAN NGOC
(Trudng THCS Phudng Binh Binh, Gia Lar)
Bai 2(272+273) Cho tap hop T gém cac s6
ty nhién viét dugc dudi dang tong
4a+9b+14c, trong dé a, b, c 1a cac sb tu
nhién. Goi K la tap hop cac s tu nhién
khéng nam trong tap hop T.
a) S6 101 thudc tap hop T hay tap hop K? Vi

p* +3)(p?* +4) coit nhat bén udc nguyén t6
phan biét v4i moi s6 nguyén td p 1é.

HOANG LE NHAT TUNG

(Trudng THCS Trédn Duy Hung, Yén Hoa,

Ha NGi)

Bai 8(272+273). Cho tam giac ABC can tai

A. Trén canh BC lay diém D sao cho

sao?
b) Tap hop K cé bao nhiéu phén tir? Vi sao?
NGUYEN VAN TUAN
(Trudng THCS Van Khé, Mé Linh, Ha Nbi)
Bai 3(272+273). Mot I6p c6 40 hoc sinh, mbi
em tham gia ding mét cau lac bo. Biét rang
néu chon ra 12 hoc sinh bat ki thi ludn c6 it
nhat 4 hoc smh thuoc cung mét cau lac bé.
Chimng minh rang tén tai mét cau lac bo c6 it
nhat 11 hoc sinh.

BD:DC=2:1. Trén doan AD Idy diém P sao
cho BPD =BAC.

—

Chimg mlnh réng ij’?,‘ BAC.

>
I\JI-\-

NGUYEN BUC TRUGONG
(Trudng THCS Da Tén, xa Bat Trang, Ha Noij)

Bal 4(272+273). Cho tam giac ABC bat ki.
Trén tia ddi cla tia BA 1dy diém D sao cho
BD=AC. Trén tia di cla tia CA lay diém E
sao cho CE=AB. Chimg minh rang
SaBe *Sacp 24Sasc- B D C

HUYNH THANH TAM HA VAN NHAN
(Phudng Binh Bjnh, Gia Lai) (Truong THCS Hoang Xuén, Thanh Héa)
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MaifnhGlconglontchayicRthaygco

 va loi: Huyén Trang
Viva phdi - Tha thiét Nhac va loi: Huyén J:

] [ 74
4 )} )Y
QQ_}; g X } 1 &—o- —@ L o= = 3
b .j _l _l S’
[ - &
Me, <cha ngudi di sinh thanh. Cho em sw sbéng méam xanh trén dol Théy,
o ;
3
2 Y vi t : s z 1‘—*
u ] I ¥ I —
* ; a 1 - - ] 2
c¢d wom nhing nu choi. Nhu ngudi wvun xdi mét doi trong céy. Thay, «co cham séc an
{ at
1 1 A T 1
—e + } —9 —o : —
! i I 1 — \‘
v F
n. Uén timg nét chd, ndn ting ban tay. Day em bai toén théng ngdy. Céu tho luc
1
== o et I T - — — ¥ =
- \ I - 1] ] P : I —
l‘- .; . f
L8t béi hoi khéng quén. Céng on thdy, c¢b6 mot doi khdc ghii Cho em déi canh tuong lai sang
} -
(71 ) 1 (Y] 1 ) } ) p
% : Y T + o 1 5 — 1 — : i
d {7 & — —— 4
‘ -
ngai.  Va bao kién thic cho em véo doi Céng on me, cha mdét doi khac
o)

41

)I
[

4

; 1 ?\' L 74 )] 1
{
- 1
ﬁ " — 1 =
d =7 0 3
-‘— —

ghi. Céng cha, nghia me, on thdy. Ngan ndm nhé mai khdc ghi muén ddi.

ll._-

Nhac si Huyén Trang, hoi vien Hoi Am nhac Ha Noi,
hoi vién Cau lac by Sang tac Ca khac Thi do, hoi vién
Cau lac bé Pon ca TP. Ha Néi. Chi cong tdac trong cac
linh viyc khiac nhau nhung luén danh nhiéu thdi gian dé
sang tac bai hat. Cac sang tac cta chi thuoc nhiéu thé
loai khac nhau, trong dé cé nhitng bai hiat danh cho
thi€u nhi, mai trudng va tudi thd nhu: Khiic ca mang
non, Em yéu mai trudng cda em, Ddt nudc trong bai gidng
cta thay.... Mot s§ tic phdm clia nhac si Huyén Trang
da dudc trao gidi thudng trong cac cudc thi nhu: Bdce T
Liéem miia xudn vé, Am vang khtic hat thiéu nhi Thi dé....

Mai nhé cong on cha me, thdy cé6 la mot ca khuc
cia nhac si Huyén Trang viél danh tdng cho cac em
thi€u nhi nhan dip ki niém Ngay Nha giao Viét Nam
20/11.

Xin tran trong gii 16i cac em.

T T e WS L

et
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