+ TOAN HOC &=
" CTuGilre .:=.

ISSN: 2734-9284
VIEN NGHIEN CUU SACH VA HOC LIEU GIAO DUC - BO GIAO DUC VA PAO TAO

TAP CHi RA HANG THANG - NAM THU 61 - XUAT BAN TU 1964 - DANH CHO TRUNG HOC PHO THONG VA TRUNG HOC CO' SO

Tru st 1878 Gidng Vo, Ha Noi. BT Bién tap: (024) 35121607; BT Phat hanh: (024) 35142649;
DT-Fax Hanh chinh: (024) 35121606 - Email: toanhoctuoitrevietnam@gmail.com - Website: viennghiencuusachgd.com

Nha toan hoc Scotland
John Napier
(1550-1617)

Pbuoc quét bang CamScanner



https://v3.camscanner.com/user/download
FreeText
https://www.facebook.com/letrungkienmath            https://sites.google.com/site/letrungkienmath



) | . conMefmngk:enmath

o

htts //s:tes googfe com/srte/!el‘ ngktenmath 10
CHIlTOAN in\ TR

%'mwuongxgmtﬁwwaquémdao

‘Zhatiomq;taqz
TAP C Hl TOAN HOC VA TUOI TRE HANG NAM

TAP CHI

TQﬁNHOC

Nathematxcs and Youth Maganne

Nam 2010

Khé 19 x 26,5

Gia bia: 99.000 déng
Nam 2012

Khd 19 x 26,5

Gia bia: 152.000 ddng
Nam 2014

Khé 19 x 26,5

Gia bia: 185.000 dong
Nam 2015

Mathematics and Youth Magarime
Nam 2016

, N

Khé 19 x 26,5

Gia bia: 199.000 déng
Nam 2016

Khé 19 x 26,5

Gia bia: 199.000 déng

G e Nam 2017
Nam 2017 Kho 19 x 26,5
Gia bia: 199.000 dong
Nam 2018

Khé 19 x 26,5

Gia bia: 199.000 déng
Nam 2019

Khé 19 x 26,5

Gia bia: 199.000 dong
Nam 2020 :

Khé 19 x 26,5

Gia bia: 210.000 dong
Nam 2021 b

Kho 19X 265 .

F}‘ i
'%1“1x2é5'5ﬁ

'Gid bia: 260.000 déng

Nam 2023 - ¢
-Kh619x26.5 >

A .. Gia bia: 260.000 d5ng
L Y

Moi chi tiét xin lién hé:
TAP CHI TOAN HQC VA TUOI TRE
Dia chi: 187B Giang V6, Ha Nai

Wthematics and Vouth Magasine
Nam 2023

@ Email: toanhoctuoitrevietnam@gmail.com

Dugc quét bang CamScanner

® Dién thoai: 024.35121606 - 024.35121607


https://v3.camscanner.com/user/download
FreeText
https://www.facebook.com/letrungkienmath            https://sites.google.com/site/letrungkienmath



https://www.facebook.co m/fetrungkienmam

https.//sites.google.com/site/letrungkienmath

TRUNG NOC €O o86

UNG JING BUB MUTBMNAN UENTHUUG

MR"

(ovmcsilaamm rxmmmm

Trong qua trinh gidi todn néu biét lién twong dén
nhimg két qua quen thuge sé¢ giip cho ngudi hoc
gidi quyét duge bai todn mdt cich d& dang hon.
Ching ta xét bai todn quen thudc sau:

Bai todn 1. Cho tam gidc nhon ABC noi ticp
dwong tron (0). Goi M, H lan leot la trung diém
cua canh BC, triee tam tam giac ABC.
20M.

Lai gidi (h.1). V& duong kinh AD cia dudng tron
(0), ta c6 ACD=ABD=90° (gbc ndi tiép chén
nura dudng tron) = CD L AC va BD 1 4B.

Vi H 1a tryc tim cua A4ABC nén BH 1 AC va
CH 1 AB. A

T d6 suyra BH//CD va

CH//BD nén tir giic

BHCD 1a hinh binh hanh.

Ma M la trung diém cia B C
canh BC nén M ciing la W
trung diém cia HD, do d6 Hinh 1
OM 1a dudng trung binh cua A4AHD. Suy ra
AH =20M.
Chiing ta s& van dung bai todn 1 dé giai mot sd bai
todn sau day:
Bai todn 2. Cho hinh binh hanh ABCD c6 dwong
chéo AC lén hon duong chéo BD. Goi M, N lan
lugt la hinh chiéu vuong goc cua B trén canh AD
va CD. Cho biét BD =10em va MN =S8cm. Tinh
khodng cach tir diém B dén triec tam P cua tam
giac BMN.

Chirng
minh rang AH =

Nhén xét. Goi O 1a giao diém cia AC va BD, ta
c6 OB=0D via OA=0C. Vi OM, ON lan lugt
1a dudng trung tuyén (mg véi canh huyén BD cua
cdc tam gidc vuong MBD va NBD nén ta co

BD

OM = 0N——2—=50M =ON=0B nén O la

tim dudng tron ngoai tiép ABMN. Ké OX vudng
gbc véi MN, khi d6 theo bai todn 1 ta c6:

BP=20X =2JOM?* -MX? =2.5% —4* =6 (cm).

Tuy nhién vi ddy 13 bai toén danh cho ddi twgng
hoc sinh 16p 8 nén ta c6 10i gidi diy di nhur sau:

Lovi gidi.

Hinh 2

Goi O la giao diém cia AC va BD, ta ¢
OB=0D vi OA=0C. Vi OM, ON lan lugt 14
dudmg trung tuyén {mg véi canh huyén BD cua
cac tam giac vuéng MBD va NBD nén ta cé:

OM = ON—T-—S(cm)
K¢ OX wuéng géc véi MN (X e MN)
=>m=,w=#=4(cm). Vi P 14 tryc tim

cua ABMN nén NP 1L BM va MP 1 BN. Taco:

NPLBM DB MP//DN né
AD 1 BM ¢ ey o
tf gidc MPND 13 hinh binh hanh

=>XP=XD=0X la dudng trung binh cua
ABPD. Suy ra:

BP=20X =2JOM?* =MX? =2+/5* —4* =6 (cm).

TOﬁN HOC 1
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Bai todn 3. Cho dwong tron (0) va diy cung BC

o dinh (BC khong di qua tim O), diém A di dong
trén cung lom BC sao cho tam giac ABC nhon va
AB # AC. Ching minh ning ban kinh dweong tron
ngoai tiép tam giac EHF khong doi.

Loi gidi (h.3). Ké OM L BC (M e BC), theo bai

todn 1 ta cé: A

AH =20M., >
Mit  khde, tr gidc ‘ -
7

AFHE ndi tiép dudmg  [E £
W
C

tron duong kinh AH
nén bin kinh dwuomg B M
tron ngoai tiép tam gidc

EHF bing % =OM it

(khéng ddi).

Bai toan 4. Cho tam giac nhon ABC ngi lié;u
dwong non (0). Goi D, M, H lan lwot la chdn
dwong cao ha tir A, trung diém cia canh BC va
triec tam cua tam giac ABC, Duong tron tim A
ban kinh AD cat (O) tai P, Q. Puong thang PO
cat AD, AO lan heot tai F, N. Puong kinh AK cuia
(O) cat BC tai E. Chirng minh rang:

a) EF//DK;  b) DO, EF, HK dong quy.
Loi gii. a) Theo tinh chét ciia dudng noi tim ta
c6 AO L PO (h4). Ap dung h¢ thirc lugng vio
tam giac vuéng AQK tacéd:

AD AK
2= AQ* = ANAK > —=——
Al =48 AN AD
= AAND «» AADK (c.g.c) = ADN = AKD.
Ma tir gide NFDE ndi tiép = ADN = AEF..
Tir 46 suy ra AKD = AEF => DKI//EF.
b) Cich 1 (h.4).

Hinh 4

2 T?g?u:% S3 563(5-2024)
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Goi / 1a giao diém cua HK va OD. Vi
EF I/ DK nén dé chimg minh EF diqua / tacin

EK DI
{ inh IE// DK ¢ —=—.
chimg min & o8~ O

DI DH
Tht viy, vi OM//HDza-bT{- (1)
Vi 0M//AD=>£= 2 = 22 = £
OE OM 20E 20M

=:’AE--ZOE=AD--ZOM = KE _ _HD

20E 20M 20E 20M
(doAE -20E = AO + OE -20E = OK - OE = KE

va AD-20M = AD—- AH =DH)

KE HD EK DI

=>—=——(2). Tu a (2 —_—=—
OF OM(Z) Tir (1) va (2) suy ra OF ~ Of

Cach 2 (h4). Goi I =KH nDO. Ap dung dinh
Iy Menelaus vao tam gidc ADO véi ba diém

. DI OK AH
i tach: —.——= = o
thing hang H,1,K taco: or— -1
DI | AH _._ DI 2HD _2HD _ HD
OI'2HD Ol AH 20M OM’

Vi EF // DK nén dé chimg minh EF diqua [ ta

ehn dbibng giinhs B/ DK o> 25 BL
OE Ol
EK HD EK+20E HD+20M
L] = <> =
OE OM OE oM
OK+OE HD+AH AE AD
L — = e =
OE oM OE OM
(ding thirc nay ding).

Bai toan 5. Cho tam giac ABC nhon néi tiép
dwong tron (0O) c6 AD la dwong cao va H la trirc
tam. Duong kinh Al dwong tron (0) cdt dwong
tron ngoai tiép tam gigc BOC tai M (M khac O).
Goi N la diém doi ximg véi diém A qua dwong
thang BC. Chimg minh rang OH song song voi
MN.

Léi gidi (h.5)
Ké OK L BC (K €BC) va goi E la giao diém
cia Al va BC. Khi d6 theo bai toan 1 ta co
AH =20K.
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Vi OK /| AD nén

Ta c6:
OH//MN & — =2
AN AM
OK A0
o= —
AD AM

Hinh 5

o_OE 40
AE-~OE  AM - A0
OE BO

S w
BO oM < AEOB «» ABOM

(két qua nay dung do hai tam giéc ndy co BOE

OE _ A0
A0 OM

chung va BMO = é—sdf??) = %sdEo“ = OBE).

Bai toan 6. Cho tam gidc nhon ABC (AB # AC)
ngi ticp dwomg tron (0) co hai diong cao BE, CF.
Tiép tuyén cua duwong tron (O) tai A cdt duong
thing BC ¢ G. Durong thang di qua diém A va
song song v&i BC cdt dwong thang EF tai diém'V.
Chirng minh rang GV vudng géc voi trung tuyén
AM cua tam giac ABC.

Phan tich 1 (h.6).

Hinh6 -

Taco: AV L OM va OA L AG =>VAG =MOA
(g6c ¢6 canh twong (g vudng géc). Vi viy dé
chimg minh VG1AM < AMOA< AVAG

AV _OM AV _AH o aH-20M va
AG. 0L = HG Al

Al =204)

@%=i€ (do AAFH > AACI (g.g) va

https.//sites.google.com/site/letrungkienmath

MEB < MFC (g.g) nen 22 - AL _ AE

Al AC  AB

& MEV > AABG (diing).
Tr d6 ta c6 1i gidi nhu sau:
Loi gidi. Cdch I (h.6). Ké duong kinh Al cua
duong tron (0). Goi K 14 giao diém cia EF va
GC; H 1A giao diém ctia BE va CF. Theo bai
toan | tacd6 AH =20M.
T gidc BFEC ndi tiép dudng tron nén
AEF = ABC = AIC. M AIC + JAC = 90°

= AEF + IAC =90° = EF 1 OA = EF // AG.
Tacé: AV /I BC :%=@=@TB

= VAG =2.ACB + BAC.

Mi MOA=BOA+MOB =2.ACB+BAC, tix d6
suy ra VAG = MOA (1).
Xét tam giac AAEV va AABG cé:

EAV = ACB=BAG; AEF = ABC = AEV = ABG

AV AE

= AAEV <> AABG (g.g)=>—="2="(2).
(g-8) T AB()

Do AAFH «» AACI (g.g) va
AH AF AE

AAEB «» AAFC (g.2) nén — = = 2= (3).
(g-2) M T R AB()

Tix (2) va (3) suy ra:
AV _A4AH _20M _oMm @).
AG Al 204 04
T (1) va (4) suy ra: AMOA <> AVAG (c.g.c)
= AVG=0OMA=HAM
:%+ﬁM=ﬂM+ﬂ\M:90°
=AM 1VG.
Phén tich 2 (h.7).
Goi K la giao diém cua hai duong thing EF va
BC; H la giao diém cua BE va CF, khi d6 ta c6
KH 1 AM. Goi P, J lan lugt 1a giao diém cia
GV v6i AK va AH. Vi ti gidc AVKG 13 hinh
binh hanh nén P4 = PK.
Do 46 GV LAM & PJI/KH < JA=JH. Tu

d6 ta c6 cach giai khac nhu sau:

S0 563(5-2024) T?ﬁmgg 3
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Cich 2 (h.7). Goi K 1A giao diém cia EF va
GC; H 1A giao diém cia BE va CF; J 1a trung
diém cua AH, ta c6 tr gidc AJMO 1A hinh binh
hinh JM //OA=JM L AG. Xét AAGM c¢b

AH LGM va JM 1 AG nén J 1A tryc tdm cua
AAGM dodd GJ L AM (1).

Hinh 7

Goi P 1a giao diém hai dudng chéo cia hinh binh
hanh AGKV, tacé PJ 13 dudng trung binh clia
AAKH = PJI/KH.
Keé duong kinh A7 cua dudng tron (0). Khi 46 ta
cobadiém I, M, H thing hang (2).
Goi N 1a giao diém thir hai cia dudng tron (O)
voi duong thing AK, ta cé:
KN.KA=KBKC =KF KE

nén ANFE 1a tir gidc ndi tiép. Ma AFHE cing 13
tir gidc ndi tiép nén nim diém 4, N, F, H, E cing
thudc mét dudmg tron, suy ra: .

ANH = AFH =90° = NH L AK (3).
Ta lai ¢6 ANI=90° (gbc ndi tiép chin nira
dudmg tron) = AN LNI (4). Tx (3) va (4) suy ra
ba diém N, H, I thing hing (5).
Tir (2) va (5) suy ra bon diém 7, M, H, N thing
hing = MH L AK.
Xét AMKH c6 MH L AK va AH L KM nén
H A trygc tim  cia  AMKH
= KH L AM = PJ L AM (do PJ//KH) (6).
Tir (1) va (6) suy ra ba diém G, P, J thing hang.
Ma P la trung diém cia GV nén bdn diém G, P,
J, V thing hang. Do d6 GV L AM.

4 T?g'r“u:gce S8 563 (5-2024)

Bai todn 7. Cho tam giac nhon ABC(AB = AC)
noi tiep dwuomg tron (0) ¢6 cac dwcng cao BE, CF
cat nhau tai H. Goi M la trung diém cua BC va K
la hinh chiéu vuong goe ciia H trén AM. Tiép
h(\'c;n tai A cua dwong tron (0) cat diecong tlning
BC tai S. Chimg minh e giac BHKC néi tiép va
SK la tiép tuyén ciia dheomg trén n goqi tiép tr gidc
BHKC.

Lai gidi (h.8).

Hinh 8

Goi I 1a trung diém cua AH, J 1A giao diém cua
SI va AM. Ta c6 cic tam gidc JEA va MEC lan
lugt cén tai I va M, do d6:

IEA+ MEC =IAE + MCE =90° = IE | EM
nén ME 1A tiép tuyén cla dudng tron (7)ngoai
tifp tr gidc AEHF = MB® = ME® = MK MA

%:% = ABMA «» AKMB (c.g.c)

= MBK = MAB = KHC nén ti gidc BHKC néi
tiép dudmg tron.

Theo bai todn 1 ta ¢6 AH =20M = AI =0OM
nén tr gidc A/MO 1a hinh binh hanh = MI /04
=>MI1S84 (do OALSA). Xét ASAM c¢b
AH L BC va MI LS4 nén I 1A tryc tim cua
ASAM = SI L AM = SI//HK =>JA=JK
= & 1 dudng trung tryc cia AK = S4=SK

= SK* =S4’ =SB.SC. Tix d6 suy ra SK 1 tiép
tuyén cia dudng tron ngoai tiép tir gidc BHKC.
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Bai todn 8. Cho tam gidc nhon ABC nhon ngi tiép
dwong tron (0). Goi H la trwc tam va AD la
dwong cao cua tam gigc ABC. Goi M la trung
diém cia BC. Pwong tron dwong kinh AH cat
deomg tron (O) tai diém thie hai la Q. Prwong tron
dwong kinh HQ cat dwong won (0) tai diém thir
hai la K. Goi T, Y lan leot la trung diém cdc doan
thang OH va AH.

a) Chimg minh ba diém Q, H, M thang hang.

b) Dwong thang qua H vuong goc voi HM cat BC
tai X. Chung minh rcfng ATHX «» ATYO va XK la
tiép tuyén ciia diong tron dwong kinh QH.

¢) Goi U la trung diém ciia AQ, MU cat OK rai N,
Chirng minh rang DKNM 1a tr gidc ngi tiép.

Lai gidi (h.9).

Hink 9

a) Vé duong kinh AE cia dudmg tron (0), theo
16i gidi & cach 2 bai todn 6 ta d& dang chimg minh
dugc ba diém E, M, H thing hang.

Mit khic: AQE = AQH =90° (goc ndi tiép chin
nira dudmng tron) nén ba diém E, H, Q thing hang.
Tir d6 suy ra ba diém M, H, Q thing hing.

b) Ta cé OY L QA (tinh chét cia dudng néi tim);
TY//Q4A (do TY 1i dudng trung binh cia
AAQH) nén TY L OY. Theo bai todn 1, ta cé:

AH
OM=T,OM /IAH nén tr gific OMHY la

hinh binh hinh = OY = HM. Do dé:

ATHX »ATYO & TL. - YO
TH HX
Q4 HM
e =—— & AdQH
oS QH «» AMHX
(diéu nay diing).

Vi ATHX ©ATYO = YTO=HIX,, ma
FFO-!-ITTB=90° nén HTX+H?D=90°
=OT LXT=KH L XT (do KH va OT cing
vudng géc véi KQ nén OT/KH) nén XT la
dudng trung tnyre cua KH
= XKT=XHT=90°= XK 1i tiép tuyén cva
dudmg tron dudng kinh OH.

c) Goi 7 1a giao diém cia XM va TO, ta ¢b
TY/IAH wa TY=—A2£ nén tr gidfc OMTU la

hinh binh hinh nén 7/ 1i trung diém cia UM

:QI:%. Ma OT 1a dudng trung tryc cia

KQ nén ta cd IK=IQ=UTM=AUKM vudng

tai K, suy ra tir gidc UQKM noi tiép dudng tron.
Ta c6: XKM + HKM = XKH =%s¢iﬁ{ = KOH

= KNM + OMN = KNM + OKU = KNM + HKM
(do 90° = HKM + HKU = HKU + QKU =
HKM = QKU)
= XKM =KNM (1).
Ta lai ¢6: XK? = XH? = XD.XM
XK XM

= —=—=AKXD «» AMXX (c.g.c)
XD XK

=>XKM=XDK (2).

Tir (1) va (2) suy ra KNM = XDK nén DKNM
1 tir gide ndi tiép.

TOAN HOC 5
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HUONG DAN GIAI DE THI CHON HQC SINH GIOI
MON TOAN - LOP 9, TINH BAC GIANG

NAM HOC 2023-2024

1. Phan triic nghi¢m

Ciu (1 [2]3]4 10 (11| 12113|14[15]|16|17|18[19]20

Pip [D|B|A|C|C|A|D|D|B|B|A|JA|DI|B|Cc |A|B|D]|C |C
dn

1. Phin ty lugn

LV
(=21
~3
o
o

au 1. 1) Rut con bicu thire p - %
Ciul. ) Ru i(m hicu !:-ln B 2) d cit tuc Ot A(Z M;O), d b wee
P x-4Jx . 1-3Vx+x va -1 m=1
Wl el wxoxedy] Oy tai B(O;m=2).
voi x> 0. ' Tam gidc AOB vudng tai O, cb:

2) Trong mdt phang tog d¢ Oxv, cho dwong thing b

, 2L"-‘I,o‘s=|m-2l;
d:y=(m=)x+m-2(m=1). Nim tat ca cac m-1

gid tri cua tham 50 m dé dwong thing d tao véi 1 1 {2-m
S : oY 2 i .g.. s :q Si0s =2 -040B=2& . .|m—2|=2
hai truc tog d¢ mot tam gide cé di¢n tich bang 2. 2 2 |m-1

3) Giai phwong trinh (,,,._2)2 =4(m—l) )
At 4 TR -2)' =4|m-1| &
&¢* +26x" +3V/5x+1=13x+3. < (m=2)" =4m | [("._2)2=_4(m_1)(2)
Lai giai. 1) Véi x>0, taco: . B S
o S - : 1-3Eex +()eom -8m+8=0m=4+2V2 (thoa man).
(Va+t)(x=va+1) Jx(Vest)(x=vx+))  F (2) < m* =0<> m=0 (thoi min).
N Viy céc gid trj cin tim cia m 1a:
+\/.;(x—\/;+l) m=0,m=4+2J2.
" \/;(x—‘%s/.;) . 1-3Jx +x 3) bKXBD: 5x+120®x2—% (%)-
‘/;(‘/;+l)("'"/;+l) J;(JEH)(x—-\/;H) Phuong trinh da cho tuong dwong véi
(Va-1)(Vx+1) (8x° +26x* = 7x)—(6x+3) +3V5x+1=0
+
(V1) (= +1) & x(4x-1)(2v+7) -3 (26 +1) 53 +1] =0
_ xfr-2x-3x Va(x-2vx-3) 3(4x* -x)

—\/;(J;H)(x-—\/;n)=\/-;(&+l)(x-~/;+l) L (2x+1)+V5x+1 e

\/;(x+l)(\/;-—3) .’ ‘/;_3
\/}(\/EH)(.:—\/;H) x—s/;ﬂ~

3
<$x(‘m-‘l){b‘“’.7“(2.1c+l)+\/5x+1]=0

- J_._3 - t— :l — =1
Viy P-—--;_—— véi x>0, x=0vx 4\’2""'7 2erle o =0 (2).
x—=vx+1
TOAN HOC )
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Nhin théy x=0 va x —_-% I céc gid trj théa man

bai todn.
3

=0. Ta ¢6:
2v+14+Sx+1

XétPT(Q2): 2x+7-

i 3
2x+12=
5 3

e LI 1Yy (R 2x+ 14+ V5x+1
’ 33 2 +72§-3-
2.!'4-72? . 5

<5

\

= 2x+7- 3 2§->0

2x+1+/5x+1 §
Do d6 (2) v6 nghi¢m.

Viy PT da cho c6 tip nghi¢m la {0;-}'-}.

Ciu 2. 1) Tim cdc so nguvén dweomg a, b dé
a*b’ —da —4b la so chinh phicong.
2) Cho da thire

[(x)=x"™ + g™

+ Ay X F L@+ ay,

VOT gy Qyyeneylogyy €Z €6 f(\ﬁ - 2) =20. Chumg
; = N it & A 2

minh 4 f (—2 -+ 7) + 3 la mgt so nguyeén to.

Loi gidi. 1) Ta c6 a’b®-4a-4bla s§ chinh
phuong, suy ra a’b* —da—4b=m* (*) véi m 1a
m¢t s6 ty nhién.

Do a, b la cic s6 nguyén duong nén:

a’b’ —4a-4b<a’d’  hay m* <a’b’ =(ab)' (1).
Ta thdy néu ab=1 khi (a; b)=(1;1) hoic ab=2
khi (a; b)=(1;2), (%1) déu khong théa min
a’b* —4a—-4b 1a sb chinh phuong, nén cé:

ab>2=>ab-2>0.

Xét hi¢u m* - (ab-2)* =4ab-4a-4b-4.

Néu 4ab-4a-4b-4>0 thi m* > (ab-2)*, két
hop véi (1) ta duge: (ab-2)* <m? < (ab)’.

Suyra m* =(ab-1)* (vi ab=2>0).

Khi d6 ta ¢6: (ab)’ -4a-4b=(ab-1)’

& 2ab-4a-4b=1

(v0 1y do 2ab —4a—4b ludn chin). Do dé:

m’ -(ab-2)’ =4ab-4a-4b-4<0
=dab-4a-4b-4<0 < (a-1)b-1)<2
=0<(a=1)b-1)<2
(vi @, b 14 cdc s6 nguyén duong).

Xét cic trudmg hop:
- THI: (a=1)(b-1)=1. D& thiy (a; b)=(2; 2)
théa min bai todn.
- TH2: (a-1)(b-1)=2. D& thiy (a; b)=(2;3),
(@ b)=(3; 2) thoa min bai todn,
-TH3: (a=1)(b-1)=0. Suyra a=1 hojc b=1.
*Véia=1,th(*) taco:

b -db-4=m’ & (b-2) -8=m’

o (b-2)' -m*=8 (2%.

Te (2% va b nguyén duong ta thiy
b—2>m(meN') hay b-2-m>0 vacd

(2*) & (b-2-m).(b-2+m)=8.
+{b—2—m=1° b=%

b-2+m=8 7

m=—
2

khdng théa man.

it ta dugce(a; b) =(1; 5)-

N {b-—Z—m=2Q{b=5

b-2+m=4
* Véi b=1, tuong ty taco (a; b)=(5;1).
Viy cdc cip s6 (a; b) thoa min 1a:

(53). (S:1), (22). (3), (3:2)
2) bit g(x)= f(x)-20,tacé:
g(v7-2)=7s(V7-2)-20=0.

Dé thidy g(x) 1a mft da thirc bic 2024 véi cic h¢
s6 nguyén. Vi x? +4x-3 la da thirc bic hai ¢ h¢
s6 nguyén nén khi chia da thirc g(x) cho da thirc
x' +4x-3 dugc thuong 1a da thic h(x) va da
thirc du c6 dang ax+b (a,b€Q)
=g(x) =(x2 +4.r—3).h(x)+ax+b (a,b€Q)

Thay x=+7-2 tacé:
o=01.(J7-2)+a(J7—2)+b

TOAN HOC 7
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@ a(V7-2)+b=0e a7 +(b-2a)=0 ().
Vi V7 1258 vo ti v a,b 1A cdic s& hitu ti nén t

0
b__za___Oc:\a-b—O.

T ds, g(x)=(x* +4x-3)h(x).
Thay x==2-{7 ta dugc:
g(-2-V7)=0a(-2-+7)
& f(2-V7)-20=0 f(-2-17)=
=>4f(-2-ﬁ)+3=4.20+3=83.

Vi 8313 s0 nguyén t§ nén ta c6 didu phii chimg
minh.

(1) suy ra {a -

Cau 3. Cho dwdng tron (O:R) 6 ddy BC co dinh

(BC = 2R). Trén cung lén BC ctia dwong tron lay

diém A sao cho AC > AB> BC. Puong tron (7)

ngi tiép tam gidc ABC, tiép xiic voi cdc canh AB,

AC lan heot tai D, E. Cdc tia BI,CI cat DE theo

thirnetai M.N.

1) Chiimg minh tie gidge BIND la tir gidc noi tiép.

2) Qua diém M ké dwong thang song song voi AB

cat canh BC tai diém P. Goi F la tam dwong tron

ngoai tiép tam gidc IMN. Chieng minh

MN .PF =2MF .NP.

3) Khi diém A di chuvén trén cung lon BC sao cho
AB+BC+CA
MN+MD+NE

AC > 4B > BC,clhmg  minh
khong doi.

Léi gigi. 1) Ta c6 goc BIN 1i goc ngodi cia
AIBC = BIN =IBC +ICB

_ABC ACB_ ABC+ACB
2 2 2
(do BI, CI lin lugt 13 cdc tia phin gidc cla géc
ABC, ACB).
Vi 4D, AE 1a tiép tuyén cia dudng trdn ndi tiép
AABC nén AD=AE. Suy ra AADE cin tai 4

= ADE = AED.

Q)

Xét hai tam gidc ABC, ADE c6 chung géc BAC

nén: ABC+ zTC\B 24DE

s——— ACB

().
Tir (1), (2) suy ra:
BIN = ADE hay BIN=ADN 3).
Do hai géc BDN, ADN la hai goc k& bi nén
BDN+ADN =180° (4).

T 3), (4) tacé: BDN + BIN =180".
Xét tir gisc BDNI c6 BDN + BIN =180°va hai
gbéc BDI,BIN & vi tr d6i dién nén tir gidc
BDNI 1A tir gidc ndi tiép mot dudng tron.
2) Tuong tw phin 1) ta ¢6 tr gidc BDNI ndi tiép
=BNI=BDI ma BDI=90" (IDLAB) nén
BNT =90° => ABNT vudng tai N. 4
Chimg minh twong ty ta dugc ACMI vudng tai 1
M. Goi J 1 trung diém cia BC suy ra: 1

JM=JN=JB=JC=-;—BC

= AJMB cin tai J nén JMB = JBM. ,',
Mgt khic JBM =JBA (do BM la phan gidc goc
ABC), MB=MBA = M //AB (2 géc sviti
so letrong)=> J =P, e
Theo trén ta c6 PM = PN (1) Ma F 1a tam dubng g
tron ngoai nep AIMN nén FM =FN.

MP /I AB :BMP ABMzBW A{BP

(do BI'1a phan giic cuia goc ABC )-
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Suyra APBM cintai Pnén PM = PB (2).
X (1), (2) suy ra FP 1A dudng trung trye cuia
doan thing MN.

Goi H 13 trung di¢m cda MN thi NH L FP.

Goi Q@ 1A giao didm cda BN vd CM. Ta ¢
BM 1L CQ,CN L BQ nén giao di¢m / cda hai

dudng BM, CN A tnre tdm cda ABCQ suy ra:
QI L BC = QBC + BQI = 90",
md QBC = BNP nén BNP+ BOI =90° (3).
T\ gide MI.\'Q ndi tiép dudng trdn dwdmg kinh IQ
% IllQ INQ =90") md F 1A tim dudng trdn
ngoqi tiSp A JMN nén F 1A trung diém cia IQ suy
ra: NOF = FNQ hay BOI = FNQ (4)
Thay (4) vio (3) ta duge:
BNP+ ENQ = 90" = PNF =90°
= AFNP vudng tai N. AFNP vudng tai N, c6 NH
13 dwdmg cao nén:
NH.PF = NFNP= %MN.PF = MF.NP
= MN.PF = 2MF.NP (MF = NF).
3) BNC=CMB=90" nén nén tir gidc BCMN ndi

tiép = MNI = MBC, IMN = ICB

BC _IB
= AIBC @ AINM (gg) > —==-= (1
(ee) =3y = O

Ta cb tir gidc BDNI ndi tiép NBI =IDN.

Ma IDN = DAl (cung phu véi goe A’DTI)suyra
IBN = DAI. Xét hai tam gidc vudng NBI,DAI,
vudng tai N va D b IBN = DAl nén:

IB
ANBI < ADAI =>———
(s)=75=7p @
BC IA
Tu (1) va (2) ta ob: MWD
u (1) va(2) NN 3).
T gidic  BCMN n6| ip suy

MNC = MBC = IBA (BI i phin gidc goc ABC).
Do IDA=IEA=90 nén tir gidc ADIE ndi tiép
suy ra JEN = [4B. Suyra: AI4B® AIEN(g.g)

AB IA UM
e (IE =1ID) (4).

Chimg minh twong ty ta cﬁng ch:
4C
(5).

=

MD ID

AB+BC+CA 14
T (3), 4),(5) ta
O (55 3) 0o MN+MD+NF D’

A IAD vudng tgi 7 nén sin DAl =ll—g.

Trong dudmg trdn (O, R), 6 goc ndi tiép BAC
chin cung BC ¢b dinh suy ra BAC =2IAB khong
ddi = sin DAl = % khong ddi

ni AB+ BC+CA
MN + MD + NF

Cau 4. Cho ba so thwe dwomg x, v,z thoa man

khong ddi.

X+ yv+z =3, Tim gid tri nho nhat ciia bicu thuc
: b
X »

P 4 —— ——

VISXT +26xr+ 8y 15y + ’(n =+ 820

 al———
]

\ sz + ‘(w-\ »\\

Loi gidi. V&i mQi x,y,z >0 ta cd:
J15x% +26xy +8y* = ‘](4” 3p) = (x-y)

< \’(4x+ 3y)’ =dx+3y

x? X’
: 2 - (1)‘
Y1553 + 260y +8)7  4x+3y
Tuong ty ta cling cd:
32 a
) 2=de ()
15y +26yz 827 4y +3:
z! 3 il (). T (1), ()
A . £} »
J1522 42620+ 8x2 4z +3x
2 2 2
Jsuyra: P2——p—L 4 = %)
( ) y 4x+3)v 4y+3: 4Z+3x ( )
Ap dung BDT Cauchy ta ¢6:
2 » A
¥ dxedy o[ @ dedy X0
4“-,'_3 y 49 4x+3)’ 49 7
2 4y+3z 2y
Tuong ty: —2—+ ~2-
o d 4y+3: 49 7 e
22
va AR i AT (6). ‘"
4z+3x 49 7
: TOAN HQC
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PE THI CHQN HQC SINH GIO1 MON TOAN - LOP 9, TINH NAM DINH
NAM HOQC 2023-2024
Thoi gian 1am bai: 150 phat

Ciu 1. (4,0 diém)

a) Cho x =3 -2y2 +V9-4v2. Tinh gid trj cua
xadat <1207 +8x 4

xPadx-13 ’
b) Cho a,b,cld cic sd thye duong thod min

a+b+c=5 v J¢;+Jl_>+\/;=3. Chimg minh

bidu thire T =

ring

J;-v"—; - ’5~J$ J:; J— 2
av2(Voc-1) b+2(Vac-1) exa{lab-1) VbV
Cau 2.(3.,0 diém)

a) Tim tit ca cdc cp sd tw nhién (x;) thoa min
(9T +1-2") =97 (1427) + 4 =1,
b) Cho a. b la hai sé nguyén dwong sao cho
p=a’+b* lasd nguyén td va p=S5 chia hét cho
8.Xét x, » 1a hai sO nguyén sao cho ax’ - by’
chia hét cho p . Chimg minh ring x, y cung chia
hét cho p.
Ciu 3. (4.0 diém)
a) Giai phuong trinh
V10x =5 +4/5x% +5 =3Vx? +2u.
b) Giai h¢ phuong trinh
=2+t +xt +2pT+xp=0

{(x+ 1)Jy+1+(x+6)Jy+6=x"-5x+12y.
Ciu 4. (7,0 diém) Tir diém M ndm ngoai dwdng
tron (0), ké hai tiép tuyén MA,MB véi dudng

tron (O), (véi 4, B 1 hai tiép diém). Goi H 1
giao diém cia OM va AB. Ké dudng kinh BD
cia dudng tron (0). Pudmg thing MD cit dudng
tron (O) tai diém thir hai 1a C. Tiép tuyén tai C cia
dudmg trdn (0) cit MA,MB lan hugt tai E, F.

a) Chimg minh OCD = OHD va
(ME + MF + EF)’ = AMH MO .

b) Goi G 1a giao diém cua dudmg thing OF va
AD. Chimg minh tr gidc OAGH 1a hinh binh
hanh.
¢) Chimg minh cic dudng thing CD,HG,AF
dong quy. y
Ciu 5.(2,0 diém)
a) Xét a,b,c 1a cic sé thyc duong thod min
a+b+c=1. Tim gid trj nho nhit cia biéu thirc
ab+bc+ca

a’b+bc+c’a’
b) Trén mdt dudong tron cho 26diém phin biét.
M3i diém d6 dugc to bdi mdt trong 5 mau: tring,
xanh, 6, tim, vang. Giita mdi cip diém ndi véi
nhau bing mdt doan thiing dugc td bai mét trong 2
mau: nau hodc den. Chimg minh ring luén ton tai
mt tam gidc co ba dinh duge t6 cing mdt miu
(tring, xanh, d6, tim hodc ving) va ba canh ciing
dugc td cing mt mau (ndu hodc den).

TRAN XUAN DANG

(5/7/136 Phan Dinh Phing, TP. Nam Dinh)
Gioi thigu

P=14(a* +b* +¢7)+

‘#totittti#itit#t#t#ttt**#i#t#*#####l##*t*t#t*i***t##!\!\lt***tit*#******************

& Cong theo vé cia (4), (5), (6) ta duge:
2 2 % | V42
| Wy S T(x+y+2)
dx+3y 4y+3z 4r+3x 49
2(x+y+2
J2Ax+y+3)

2 2 2

X y 2 X+y+z
< +——t
dx+3y 4dy+3z 4z+3x 7

3 -
=3 )

1 O T?glp'tgto;cc S6 563(5-2024)

T (1%) va (2%) tasuy ra PZ-?’-, Vx,y,z>0.

Déu bing xay ra khi (1), (2), (3), (), 5), (6), (1),
(2%) cung xdy ra ddu bing, ta duge x=y=z=1

Viy minP = %, datdugc khi x=y=z=1
NGUYEN ANH TUAN
(Trwong THPT chuyén Bac Giang)
Gidi thigu
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l)lﬁN hAN

IRFO CHUONG TRINH VA SGK M1 &

Ching ta biét ring, trén cic dién dan nhidu gido
vién (GV) ¢6 dé cip dén soan ké hoach bai day ma
ta van goi 1d gido dn. Ai ciing biét, ké hoach bai
day 13 kich ban cda mdi GV; khi GV dén 16p ho
chuin bj bai day ciia minh véi mong muédn truyén
dat kién thirc dén hoc sinh (HS) mét cich ty nhién
ma khong c6 sy gugng ép, néu GV c6 diu tr va
chuin bj chu ddo thi tiét day sé tot. Chinh vi viy,
theo t8i, khéng nén riip khuén vige soan ké hoach
bai day vi né ¢d thé lam mat di sy sing tao cua
GV, viéc soan ké hoach bai day nén dé GV thyc
hién mt cach sing tao, mién 1a khi day GV thé
hién O ciac Hoat dong khai dong, hoat dong hinh
thanh kién thirc, hoat dong vdn dung 13 duge. LA
GV lau ndm trong nganh téi manh dan dua ra mt
quan diém vé cdch soan ké hoach bai day cua 16p
10 phin mdn hinh hoc dé cing trao ddi véi cdc
ban dong nghi¢p nhur sau.
GIAI TAM GIAC VA UNG DUNG
THUCTE

Mon todn: Hinh hoc. Lép 10

(B9 sdach: Chan troi sang t@o)
Thaoi gian thye hién:(sﬁ tiét: 02)
1. Muc tiéu
1. Kién thire:
- Hidu duge gidi tam gidc la tim sé do céc canh va

BAI 3.

cdc goc con lai cla tam gidc khi ta biét duge cic
véu 1o du dé xde dinh tam gidc do.

- Biét viin dung gidi tam gidc vio thyc tién dya
trén dinh li cdsin, dinh li sin va cdc cdng thirc dién
tich vao bai todn gidi tam gidc.

- Biét phin biét cdc dang bai toan thye té lién quan
dén giai tam gide (logi tinh d§ dai hay tinh chidu
cao hodc tinh gdc).

2. Niing lye:

- Nang lwc tw duy va lgp ludn: Vin dung dugce cic
cong thirc di hoc lién quan dén cic yéu tb trong
tam gidc d¢é giai tam gidc.

- Nang hec gidi quyét van d@é: Tiép nhin ciu hoi va
xtr 1y cdu hoi dya trén céc kién thirc lién quan dén
cdc yéu td trong tam gidc.

- Nang luc giao tiép: Biét trao ddi thong qua hoat
dong nhém nhung phai biét ling nghe, phan bi¢n
va chia sé.

- Nang hec mé hinh héa: Tir tw duy tnre quan dén
tu duy triru tugng nghia I3 tir bai todn thye tién ta
vin dung kién thirc ndo dé giai quyét.

- Nang lyc sit dung céng cu va phwong ti¢n hoc
todn: Biét sit dung mdy tinh cim tay dé tinh todn
va biét dung thirc dé v& canh va géc.

3. Phim chit:

- Trach nhi¢m: HS ¢6 trich nhi¢m véi cong vige
duge giao va chu dong hop tic trong hoat dong
nhém.

- Thé hi¢n swe ham thich va cham chi: Ty tim dugc
niém vui trong hoc todn, tir 46 viron 1én trong hoc
tip. Tich cuc xdy dyng bai, chi dong chiém linh
kién thirc va biét cau tién trong hoc tap.

IL. Thiét bj day hoc va hoe ligu

1. Déi véi gido vién: Thuéc thing c6 chia
khodng, compa, phiéu hoc tip, méiy chiéu, sich
gido khoa, bai soan.

2. Déi véi hoe sinh: Dung cu hoc tip, sich gido
khoa, chudn bj bai truée khi dén 16p.

1. Phwong phép: Vin dung linh hoat cic PPDH
nhim gitip HS chu dng, tich cyc trong phit hién
chiém linh tri thirc, nhur: trinh dién, thuyét trinh,
gidng gidi, g¢i m& vin dap, néu van dé. Trong 6
phuong phdp chinh 1a: giang gidi, goi mé vin dip
va hoat ddng nhém.

NHOC11
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IIL. Tién trinh day hoc

1. On djnh 16p: Kiém tra si s6, chd ngdi HS.

2. Kiém tra bai cii: Yéu cau HS Ién bang ghi lai
ndi dung dinh cdsin va dinh ly sin trong tam gidc.
3. Bai méi:

Hoat ddng 1: Giéi thi¢u aé vao bai méi

GV: Dit cdu héi 1. Cho

tam gidc ABC, gia sir ta 4
biét canh b, canh ¢ va 7‘\
géc 4. Khi do, ta cd B &4 C

tinh canh ava hai goc

con lai BvacC dugc khong?
HS: Thao ludn tra 161 1a tinh dugec.
Sin pham: Goi 1a gidgi tam gidc.

Hinh 2
+ Quan st hinh 1, li¢u ring ta c6 tinh d¢ rong cia
con song ma khong can chéo thuyén ra do dugc
khong?

+ Quan st hinh 2, liéu ring ta c6 tinh d9 cao cia
tda nha ma khong tréo 1én dé do duoc khong ?

HS: Thao ludn va tra 1¢i 1a do dugc.

San phdm: Ap dung gidi tam gidc vao thc tién.
GV: Vay bai hoc hém nay, chung ta tim hiéu gidi
tam gidc va tmg dung vao thu tién.

Hoat ddng 2: Tiép cin ndi dung 1 cua bai hoc:
Giai tam gidc.

1. GIAI TAM GIAC

GV: Gidi thich Gidi tam gide la tim sé do cdc
canh va cdc goc con lgi cua tam giac khi ta biét
cdc yé'u 16 du @é xdc dinh tam giac do.

Bai 1. Cho tam gidc ABC,biét b=16an, c=8am,
A =60°. Hay tinh canh a va cic géc B, C.
GV: Cho HS lén bang v& hinh.

HS: M{t HS ty nguyén lén bang vé hinh.

Thio luin nhém dé tinh canh a va cic goéc B, C.

1 2 T?glh-lug% S3 563(5-2024)

GV: Cho HS 1&n bang trinh bay l&i gidi.

60° 16cm

0
B! e c

Sin ph:‘lm: - Nhin xét cdch trinh bay cua HS, giai
thich tinh ding sai va cho HS ghi 11 gidi ding
vio VvO.
-Két qu: a=+192cm, B=90°, C=30"
Bai 2. (Tric nghi¢m) Cho tam gidc ABC c6
A4=120",B=45" va canh b=20cm.
a) S6 do goc C bing:

A 15> B.25%. C. 5% D.10%
GV: Cho HS suy nghi tim 1&i giai.
HS: Thao lugn nhém dé tim 161 gidi va chon dap
an. d

120° 20 cm

450 .
B C

Sin phim: Két qua dap dn A.
b) D¢ dai ban kinh R cua dudng tron ngoai tiép
AABC bang:

A. 10cm. B.10J30cm. C. 10J2cm. D. 12¢m.

GV: Cho HS suy nghi tim A

161 gidi.
HS: Thio luin nhém dé B A% 5
tim 1oi gidi va chon dap R

an.

San phim: Két qua dap

an C.

¢) Do dai canh AB (liy mét chir sé thip phan)

bang: |
A. 15,2cm. B.15,5cm. C. 15,4cm. D.15,3cm.

GV: Cho HS suy nghi tim 14i giai

HS: Thao luin nhém dé tim 151 giai va chon dép

an.

Sin phim: Két qua dap 4n D.

Hoat djng 3. Tiég cén ndi dung 2 1a img dung

toan hoc vao thuc té.

GV: Dan dat vao néi dung 2.
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2. UNG DUNG GIAI TAM GIAC VAO THYC
TIEN
GV: Gidi thich v@n dung gidi tam gidc la giip
chiing ta gidi rat nhiéu bai todn trong thie té, dic
biét la trong thiét ké va xdy dung.
Bai 3. (Vi du 2 trang 75, SGK Todn 10, bj séch
Chan troi sang t@o).

Mot dudng him duge dy kién xdy dymg xuyén qua
mot ngon nui. D& ude tinh chidu dii cia duong
him, mdt ki s di thye higén cdc phép do va cho ra
két qua nhu hinh 1. Tinh chidu dai cia dudng him
tr cdc s6 ligu da khao sét duge (1am tron dén hing
don v}).
GV: Cho HS Ién bang trinh bay o1 gidi.

(201 y dung dinh ly c6sin trong tam giéic ABC).

HS:

- Thao ludn nhém dé tim cdch tinh doan A4B.

- Mot HS Ién béng trinh bay 161 giai.

Sin phim:

- Nhan xét cach trinh bay cua HS, giai thich tinh
dung sai va cho HS ghi 161 giai dung vao vé.

-Kétqua: AB~417m.
Bai 4. Mgt nha khido ¢b hoc tim duge mdt phén
cua chiéc tréng dong c6 bé mit trong la dang hinh
tron nhung bj v&. D& xac dinh ban kinh cua chiéc
tréng, ho ldy ba diém A,B,C trén vanh trong, tién
hinh do dac va thu duge dugc s6 licu
BC = 28¢m, BAC =120°(Hinh 2).
Hay tinh ban kinh R (liy mt chir s6 thap phan)
clia mit chiée tréng.
GV: Cho HS Ién bang trinh bay 15i gidi.

(goi y dung dinh ly sin trong tam gidc ABC).

HS:
- Théo ludn nhém dé tim céch tinh bén kinh R.

- MOt HS Ién bang trinh bay 151 gidi.

Hinh 2

San phim:

- Nhin xét cich trinh bay, giai thich tinh ding sai
va cho HS ghi 16i gidi ding vao vo.

- Két qua: R=16,2cm.

Bai 5. (Vi du trang 76, SGK Toéan 10, by sich
Chan troi sang tao)
Hai tram quan sit & hai thanh phé Da Ning va
Nha Trang dong thdi nhin thdy mot vé tinh véi
géc nang lan lugt 1a 75° va 60° (Hinh 3). V¢ tinh
cach tram quan sét tai thinh phé Pa Ning bao
nhiéu kilémét ? (lim tron dén hang dom vi). Biét
ring khoing cdch giira hai tram quan st la
520km.
GV: Cho HS Ién bang trinh bay 1&i gidi.
(goi y ding dinh 1y sin trong tam gidc ABC).

HS:

- Thio luin nhém dé tim cach tinh doan AC.

- Mot HS tu nguyén lén bang trinh bay 11 gidi.

Sin phim:

- Nhin xét cich trinh bay cua HS, giai thich tinh
dung sai va cho HS ghi 16i giai ding vio vo.

-Két qua: C =45, AC =~ 637km.

TOAN HOC
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Bai 6. (Vi dy 3 trang 75, SGK Toan 10, b¢ sich
Chan troi sdng tao) 7
Pé xéc dinh chidu cao cia mdt tod nha cao ting,
mdt ngudi dimg tai diém M, sir dung gide ké
nhin thiy dinh tod nha véi géc ning  RQA =84°,
nguoi d6 i ra xa mdt khodng cich LM =49,4m
thi nhin thiy dinh tod nhd véi géc ning
RPA =78". Tinh chidu cao cia tod nha, biét ring
khodng cdch tir mjt dit dén Ong ngdm ca gide ké
d61a PL. (Hinh 2)
GV: Cho HS Ién bing trinh bay 1di gidi.

(goi y ding dinh ly sin trong tam gidc 4BC).
HS: 4

- Théo luin nhém d¢ tim cich tinh doan AO.

- Mot HS 1én bang trinh bay 1&i giai.

San phim:
- Nhén xét cich trinh bay cua HS, gidi thich dung
sai va cho HS ghi l¢i gidi ding vao va.
- Két qua: PAQ =6°, AR ~ 460m,
AO=460+1,2=461,2m.

Bai 7. Mot ngudi di doc b bién tr vi tri A4 dén
vi tri B va quan sit mt ngon hai ding. Phuong
nghiéng cla gbc quan sit tr vj tri A, B i ngon
hai ding véi dudng di cia ngudi quan st 1a 45°
va 75° Biét khoang cach giira hai vitri 4 va B
1a 30m (Hinh 4). Ngon hai ding céch bd bién bao
nhiéu mét (1am tron dén hang don vi).

GV: Cho HS 1én bing trinh bay 15i giai.

S8 563(5-2024)

TOAN HOC
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(g¢i ¥ ddng dinh 1y sin trong tam gidc ABC)
HS:

- Thdo luin nhém dé tim céch tinh doan CH.

- M{t HS ty nguyén 1én bang trinh bay 1&i giai,

g3 o

Sin phim:
- Nhin xét cach trinh bay cua HS, gidi thich
ding sai va cho HS ghi loi gidi ding vao va.
-Kétqui: ABC= 105°, ACB =30°,
30.sin45°
sin30°
4. Ciing ¢b: Gido vién nhic lai cho hoc sinh hiéu
gidi tam gidc va ing dyung todn hoc vao thyre té.
5. Huwrémg diin vé nha:

BD = ~42m,CH = BDsin75° =~ 41m.

CHUYEN GIAO NHIEM VU
Phin 1. Triic nghi¢m
Ciu 1. Cho tam gidc ABC, véi BC=35cm,
CA=4cm,AB =3cm. Khi d6, dién tich tam gidc

ABC bing:
A. 12em*. B. 6cm®. C. 15¢m*. D. 10cm®
Ciu 2. Cho tam gidc ABC c¢6 di¢n tich

S§=10cm® va canh a=4cm. Khi @6, dudng cao
h, cla tam gidc ABC bing:

A.20cm. B.4cm. C.S5cm.  D. 10cm.
Ciu 3. Cho tam gidic ABC, véi BC=a,
CA=b,AB=c. Goi R la ban kinh dudng tron
ngoai tiép tam gidc ABC. Hiy chon khing dinh

diing trong cdc khing dinh sau:
A. a=3Rsin 4. B R oo
3sind
C. c=RsinC. D. »=2Rsin B.

Dugc quét bang CamScanner


https://v3.camscanner.com/user/download

Ciu 4. Cho tam gidc ABC, voéi A=60",
CA =4cm, AB = 3em. Khi d6, canh BC bing:

A. 37cm. B. 37em. C. 13¢m. D, J13em.
Ciu 5. Cho tam gidc ABC, véi A=30",

BC =3cm. Khi d6, bin kinh R cia dudng tron
ngogi ti€p tam gidc ABC bing:

A. dem. B. 3em. C. 6em. D, %cm.

Ciu 6. Hai chiéc tiu cing xudt phdt tr mdt dja
diém A. Sau 3 gid, tdu thir nhit di dén dja diém
B véi quang dudng 130M (130 Hai ly) va tau thir
hai di dén dja didm C véi quing dudng SO0M
(80 Hai 1y), biét hudémg di cia hai tau ludn hep véi
nhau mdt géc bing 120° (tham khdo hinh v& dudi).

Khi d6, hai tau cdch nhau bao nhiéu hai ly ?

A. 10V209M. B. 33700M.
C. 20900M1. D. 10V337M.

Ciu 7. Cho tam gidc ABC c6 di¢n tich S =82
va nira chu vi p=4. Khi d6, bin kinh » cua
dudng trdn ndi tiép tam gidc ABC bing:
A V2. B. 4V2.

Ciu 8. Mot nha khao ¢d hoc tim duge mot chiéc
dia ¢6 hinh tron nhung bj vd. Dé xic dinh ban
kinh cua chiéc dia, ho liy ba diém A4,B,C trén
vanh dia, tién hanh do dac va thu dugc duge sd
litu BC =30cm, BAC =120 (tham khdo hinh vé
dudi). Khi d6, ban kinh R (liy mdt chir sé thip
phin) cua chiéc dia bing:

A. 16,4¢cm.

C. 17,8¢cm.

B. 17,3cm.
D. 18,3cm.

Céiu 9. Cho tam gidc ABC, véi BC=a,
CA=b,AB=c. Hay chon khing dinh sai trong
cdic khing djnh sau:

RAEN] o8 2,242
a*+b*-c b*+c -a
A. cosC=—— B. cosd =——.
2ab 2bc
 SERE M 204+
G coﬂ:uu—. D. cosB-—a - ;
2ac 2ac

Ciu 10. Ban Minh dimg & vj tri A trén b bién
dé nhin ra vi tri C cia hon dao véi géc nghiéng 1a
30° so véi by bién. Sau do di chuyén doc b bién
dén vitri B cich 4 mot khodng bing 100m va
ciing nhin vé vi tri C v&i goc nghiéng 1a 40° so
vi bdr bién (tham khéo hinh vé dudi).

A

Bé bi 4
30° B

~T 2Vieom D. 2.

Khi @6, d) dai dogn AC (Iam tron mot chit sé

thip phin sau diu phiy) bing:
A. 72,6m.

Ddp dn

1B [2C |3D 4D |[5B

6D |7.C |8B (9D |10D

B. 58,6m.

Phin 2. Ty lugn: GV yéu ciu HS lam bai tip
trong sdch gido khoa.

TOAN HOC
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Trong ki thi Tét nghi¢p THPT Qudc gia va thi hoe
chon sinh gidi tinh nhimg ndm gin diy thudng
xudt hi¢n cdc cdu phin logi roi vio dang todn lién
quan dén phuong trinh, bt phuong trinh mil va
16garit chira hai bién. Xuit phat tir thyc tién day
hoc tdi thdy cdc em thudng ling ting va gip nhiéu
khé khin khi gidi dang toén ndy. Dé gitip céc em
on tip va chudn bj tot cho ki thi sip dén gin, bai
viét ndy xin gi6i thidu mdt s ki ning sir dung
phuong phép him sd dé gidi dang todn ndy.

1. Xem m{t bién 13 tham s§, bién cdn lgi 12 dn
Thi du 1 (D& TN THPT, nim 2023, mi dé 106).

Goi § la tap hop cdc gia tri nguvén cia y sao cho

umg voi moi v, ton t@i duy nhat mot gid tri
'3.9]

xe&| =i= | théa man

. l
L <

log, (x* —6x* +9x+ \) =log, (=" + 6x).

IJ|'u

So phan ne cua S la
A 3.

3 B. 1.
€T

D. 8.
Loi giai. Phuong trinh di cho twong duong véi

¥ =62 494 y =200

o y= 2“,(-1’%1)

-x’+6x'-9x ().
Bai todn quy vé tim céic gié trj nguyén cia y dé

phuong trinh (1) c6 mdt nghi¢m duy nhit
3 9]

X €
[z 2

Xét ham f(x)=2"00"")

xe[3 9] Ta cé:
22

—x*4+6x*-9x trén

16 TOAN HOC
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“2x+6)2" ") n 2
(—.r’ + 6.r)[n3

h‘,(-x’wt)
o) R )|
Ta c6 nhin xét:

hg,(-.l’#ﬁ)
2:2 - ]n2+3(x—l)>0,v.re|:}-;2]-
(-»x +6x)ln3 2 2

Dodd f'(x)=0< x=3. Ta cé bing bién thién:

-3x' +

7(a)=!

x 2 3 -9-
2 2
() + 0 -
| f(x)
3 9
% | f(3)=—0,04 f(5)54,8

T bing bxén thién két hop véi yeZ, ta duge
diéu kién cin tim la:

y=4
ye{-6,-5-4,-3,-2,-1}"
Viy s6 phan tir cda tdp S 13 7. Chon C.

Thi du 2 (D¢ thi thr TN THPT, lién trudng
THPT Nghé¢ An, 2023). C6 bao nhiéu bo so

(xiy) trong do xeN',yeR va théa man diéu

kign In(2+3x+4y)=Tx+4r-2023.
\. 2023. B. 1011.
C. 1012, D. 20242
Lai gidi. Didu kign:
243x+4y>0e5 y> 2222
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Phuong trinh di cho twong duong véi
In(2+3x+4y)-7x-4y+2023=0 (2).

Bai todn quy vé tim x e N' dé phuong trinh (2) ¢6
nghi¢m ye (.3':- . ;+oo) .

Xét ham:
F(»)=In(2+3x+4y)-Tx-4y+2023

trén (_3:_ 2 ;M) . Tacé:

4 _4(=1-3x-4dy)

f(y):4y+3x+2_ 4y +3x+2

f'(v =0¢5"v=:—.

-

Ta ¢6 bing bién thién:

| <3x-2
y | 4 4
+x0

o) +

o) | / e o

Phuong trinh (2) ¢6 nghiém ye(—3': "2;+oo)

khi 2024-4x20&x<506. Do xeN'nén
1<x<506. Khi x=506 tacé 1 cip (x;p).
Khi 1<x <505 tacé 2.505=1010 cip (x;y).
Viy ta tim duge 1011 cjp (x;y) théa man yéu
ciu bai toan. Chon B.
Thidu3 (Dé chon HSG lép 12, Soe GD&DT Ha
Iinh. nam hoe 2023 - 2024)
[t cd ¢de SO nguven X, sao cho ing vai mai x
Lidng qua 2 so nguvén y thoa man:
20 L g 52048 va x+ p> 0,
Léi gigi. Vi x+ y >0 y>—x nén
y € (—x;+w®).
Bt phuong trinh tuong duong véi
2:’-53-*19 + 4-:-}'\\8 —2048>0 (3)‘

Xét ham f(p)=2""""+47"* 2048 trén
(=x;+). Ta cé:
L(y)==52""""1n2-4"""**In4 <0,

Vy € (=x;4). Suy ra him s6 f(») nghich bién
trén (-x;+00). Ta nhin thiy:

f(=x+1)=2""" 4 47 ~2048 > 0,Vx e R;

S(=x+2)=27" 1.4~ 2048 > 0,Vx eR.
C6 nghia —x+1,-x+2 I3 hai nghiém cia bét
phuong trinh. Do d6 dé bit phuong trinh di cho
c6 khong qua 2 nghiém nguyén y thi diéu kién
: f(=x+3)=2""5" 145 2048 <0
hay 279" <1024=2"

o xP+5x+4<10

oS3 +5x-6<0 -6<x<]

o xe{-5-4;,-3;-2-10} (Vi xeZ).
Viy cdc so gid tri nguyén x cn tim 1a:

x e {-5—4;-3;-2;-1;0}.

Thi du 4 (D& TN THPT, niim 2020, mi dé 104).
Co bao nhiéu s6 nguyén x sao cho img véi moi x
o khong qua 235 so nguvén v théa man :
log, (.\'2 +v)2log, (x+y)?
A. 0. B. 70.
C. 157 ‘ D. 158.
Loi gidi. Diéu kién:
d >—x’
xX+y>0 FIE b o ys_x
x+y>0 y>-x
(vi xeZ nén —x>-x?). _
Bit phuong trinh tvong dwong véi:
log, (x+y)-log, (x2 + y) <0 (3.

Xét ham f(y)=log,(x+y)-log,(x* +y) trén

(—.r;+oo).
Ta cé:
of )\ 1 N 1
f(y)_(x+y)ln2 (xz+y)ln3.
i TOAN HOC
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0<In2<In3
Vi{ .
O<x+y<x+y
1 1
] e Nl >0,
=) (x+y)In2 (x’+y)ln3

Vy € (=x;+®). Suy ra him s§ f(y) ddng bién

trén (-x;+0). Ta nhdn thay:
f(—x+l)=—log,(x2 —x+l)$0.

C6 nghia 1 —x+113 mdt nghi¢m cia bat phuong
trinh (3). Do.dé dé bét phuong trinh dd cho cé
khong qué 255 nghi¢m nguyén thi diéu ki¢n 1a

£ (=x+256)=log, (256)-log, (x* -x+256)>0
hay log, (x* —x+256) <8 > x* ~x—6305<0

& -78<x<79 (vi xeZ).
Viy sb gié trj nguyén x can tim la 158. Chon D.
Thi du 5 (D@ thi thir TN THPT, S¢ GD&DT
Binh Phuée, lin 1, nim 2023). Co bao nhiéu so
nguyén x e(0;2025) sao cho g voi mai x, ton

tai it nhat 10 so nguyén ye(-3;10) thoa man

32" 46560 <3 2
A. 2021. B. 2022.
C. 2023. D. 2024.
Loi gidi. Bat phuong trinh di cho tuong duong

R
voi 3’(3] +@—3z" <0.
3 3

Xét  ham f(y)=3‘@)' +6:§_§0"3h: trén
khoang (-3;10). Ta cé:
]
f.(y)zy(:;:) mg-“?m <0,vye(-3:10).

Suy ra ham sé £ () nghich bién trén (-3;10).Dé
ton tai it nht 10 sé nguyén y €(-3;10) thoa min
bt phuong trinh f(y)<0 thi
£(0)<0 3 —3*-656020 (4).
Xétham g(x)=3"" -3 =656020 trén [1;+<).

Ta cé:

TOAN HOC "
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g'(x)=4x3" In3-3"In3
=3 In3(4x3"' -1)>0,vx>1.
Do d6 ham s6 g(x) dong bién trén [1;+). Hon
nita g(2)<0,g(3)>0 nén tap hop céc s6 nguyén
x€(0;2025) théa min (4) la {3;4;5;...;2024} :

Viy c6 2022 s6 nguyén x thoa man yéu ciu bai
todn. Chon B.

2. Dit 4n phu quy vé khio sit ham mét bién
Thi du 6 (D& minh hga nim 2023). C6 bao nhiéu
cp s6 nguyen (> v) thoa man
log, (x* +»° +x)+log, (x* +)7)
<log, x +log, (x* + 7 +24x) ?

B. 48.
D. 49.

A. 89.
C. 90.

Loi gigi. Didu kién: x>1.
Bt phuong trinh di cho twong dwong véi
log, (x* + 3" +x)-log, x
<log, (x2 +y° +24x)-—log2 (x2 +y2)

¥+ 24x
c:log,[l+ . <log, l+?:y_1 .

x*+y?

bat t= (t>0). Bét phuong trinh di cho

tr& thanh: log,(1+:)-log,(1+$)so (5).

Xét ham s6 f(t)=log,(l+t)—log,(l+-2—:i) trén

(0;+2). Bt phuong trinh (5) c6 dang
f@O<f@®) (6).
Ta co:

£1()= i 1 24

t)ln3+(t2 +24¢)In2

Suy ra ham sé f(f) dong bién trén (0;+w). Do

>0,Ve>0.

d6 (6) < 1 <8. Tro vé cach diit ta dugc:

X +y'<8re(x-4) +)y* <16 (7).
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Tu (7) suy ra: (x—4)2 <16 0<x<8.
Két hop v6i didu kién ta duge: 1< x<8.
Véi xe {17}, ta cé:
Y < yeZ o ye{-2,-10;1;2}.

Véi xe{2;6}, taco:

Y <12, yeZ= ye{-3-2;-1;0;1;2;3}.
Véi x € {3;5}, tacd:

Y <15, yeZ = ye{-3;-2;-1;0;1;2;3}.
Véi x=4,tacéd:

P <16, yeZ= ye{—4-3-2;-1;0;1;2;3;4}.

Véi x=8,tacéd: y*<0,yeZ & p=0.
Viy c6 tit ca 48 cip sd nguyén (x;») théa mén
dé bai. Chon B.
Thi du 7 (D& thi thit TN THPT, S¢ GD&DT

Ninh Binh lin 2, nim 2023). Xét cdc s6 thuee
dwong a.b thoa man
log, (a+b)=log,(a* +b). Khi d6 @ +b' c6

thé nhan nhiéu nhat bao nhiéu gia tri nguyén?

A. 36. B. 35.
37, D. 38.
Léi gidi. Dt log, (a+b)=log, ( Wi b’) i
a+b=2"
= ;
a*+b*=3"

Tacs:  (a+b) <2(a* +b?)

24" <23 &

W[

) £2& x<log, 2;
3

+b)’ —(a* +b*
ab=(a ) (a )=l(4x_3x);
2 2
a+b =(a+b)3 -3ab(a+b)

x_ l X__t x
=8 3.2(4 3*)2

= —1.8’ + 3.6'.
2 2

T B
Xét ham f(x)=——2-.8’ +2+6" trén khoing

(—oo;logi 2), ta co:

3

£'(%)= —%.8' In8 +—;—.6' In6;

['(x)=0e58"In8=3.6"In6
o[4) .36 _In6
3) I8 In2

& x=log, (l_né) >log, 2
! 4

In2 3
Béng bién thién:
x —0 log . 2
3
S'(x) +

f()

Viy 0<f(x)< f(log42)=37,48. Do dé
, 3

@ +b° c6 thé nhan nhiu nhat 37gia tri nguyén.
Chon C.
3. Bién ddi v& ham dic trumg
Di theo phuong phip ndy ta tién hanh qua cic
budc sau:

- Bién ddi phuong trinh (bt phuong trinh) vé

dmg  f(u)=f(v) (F/(@)2/()  véi
u,ve (a;b) .

- Chimg minh ham s6 y=f(¢) ddng bién
(nghich bién) trén khoang (a;b).
Suyra u=v (u2v hojc u<v). T gia thiét nay
ta s& dua bai todn vé dang quen thudc dé giai.

Thi dy 8 (Dé thi thir TN THPT, S& GD&DPT
Biic Ninh, 1in 1, nim 2023). C6 bao nhiéu cap sé

nguyén (x;y) thoa man

log, FX ¥ cqrm et 119
x—-2y
A. 6. B. 13.
C. 21. D. 9.
. TOAN HOC
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Loi gidi. Didu kign: x-2y>0,
Bit phuong trinh di cho twong dwong véi:
logy (1% + p7) 424+
Slog, (2x-4y)+ 2" (@3).
Xétham sé f(f) =log, t+2" trén (0;4<0).
Bit phuong trinh (8) ¢ dang:
S+ 3 1) f(2x=4)) ).

Ta ob: f'(:):-'-l—ln—i+2'ln2>0,Vt>0. Suy

him s§ f(r) ddng bién trén (0;4<). Do dé:
(9) 142 + ) S2x-4p
o (x=1) +(r+2)' <4 (0).
TN (10) suy ra: (x—l)z <4 -1<x<3.
Ma xeZ nén xe{-10;1;2;3}.
Véi x=-1,tacd (y+2)'<0,peZ & y=-2.
Véi x=0, tacd:
(»+2)' S3yeZ= ye{-3-2-1).
Véi x=1, tacéd:
(y+2)2 S4,yeZ= ye{-4;-3;-2-1,0}.
Véi x=2, tacd:
(y+2)’ S3,yeZ=je{-3;-2;—l}.
Véi x=3, ta cb: (_y+2)2 L0, yeZ e y=-2.
Viy c6 tit cd 13 cjp s6 nguyén (x;y) théa min
dé bi. Chon B.

Thi dy 9 (Dé thi KSCL khdi 12, S& GD&DT

Ngh¢ An, nam 2023). Co bao nhicu so nguyvén

dwong X sao cho ton rai 50 thee dwong vy thoa man
x+ vlog (\~ ~\)\\ va 27 (l*lo x)21?

B. lo.

D. 7.

o w

A.
Cs

Loi gidgi. Taco: x+ ylog, (x+3y)<8

TOAN HOC
20 ¢ CTuGilne S8 563(5-2024)

R
&= +|og, v( +3)$;

@~ +Iog, \'+‘0&( +3)$—
¥y

o= +3+log,[‘+‘]s +|og,— ().
Xéthaims§ f(r)=1t+log, ¢ trén ((r,m) Tacd:
I
)=14——->0,Vr>0.
AUl
Suy ra hdm s& £(r) ddng bién trén (0;+4<0).

Do dd (ll)@-{us%@xuyss (12).
‘y

Vi xe N,y >0 nén tr (12) ta duge:
xe{l;2;3:4;56,7}.
V&i p>0, xe{1;2:3;4;5,6;7} dé thiy
27" (1+logy x) 21 ludn diing.

Viy ta ¢6 7 gid tri nguyén x thda min bai todn.
Chon D.

Chii . Ngodi céch gidi trén ta c6 thé 1am nhr sau:
x+ylog, (x+3y)<8
& x+ylog, (x+3y)-8<0.
Xét him  f(y)=x+ylog,(x+3y)-8 trén
(0;4<0). Tacd:
f'(y):log,(.\'+3y)+z;:§—‘-,-)—ﬁ>0Vy)O

(Wi x21). Ta c6 biang bién thién:

| y 0
o) +

| I SE———————

| +0 }
N t

T BBT suy ra bit phuong trinh f(»)<0 <6
nghiém »>0 khi x-8<0& x<8.

X

Ta cling thu duge két qua nhu trén.
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4. Dinh gi4 va két hop véi phwong phip ham
s0

Thi du 10 (D¢ thi thie TN THPT, Cum lién
trwong Dik Lik, nim 2023). Co bao nhicu so
nguyen dwong x sao cho ton tai so thue y lon hon

1 thoa man

2 2y-x+3,
(.\j\‘" +x=-2y- l)log.\' = log =———=7?
X
As 3 B. VO so.
, S D. 1.

Loi gidi. Didu kign: 2y -x+3>0
Ta dua phuong trinh da cho vé dang
(2y—x+3)logy+log(2y-x+3)
=xp’logy+ log(xy’) 13).
Vi ¥y>1 nén logy>0. Do dé:
-Néu 2y -x+3>xp? thi VT(13)> VP(13).
-Néu 2y -x+3<xp? thi VT(13) < VP(13).

Vi vay (13) chi xdy ra khi

2y+3
2y-x+3=n’ o x=
A ¥ y +1

(14).

Bai toan quy vé tim céc s nguyén duong x dé

phuong trinh (14) ¢6 nghiém y >1.

2y+3

¥+l
; -2y —6y+2

fip)- 2ot

(»+1)

Ta ¢6 bang bién thién:

Xétham f(y)=

trén (1;+0). Ta cé:

<0,Vy>1.

[y 1
TOo) z

i
7o)

| 3
| ® \
f .i 0

L I

Tir bing bién thién suy phuong trinh (14) cé
nghiém y>1 khi 0<x<§.

Viy c6 2 gid tri nguyén duong x thdéa man la
1, 2. Chon A.

Thi du 11 (D& thi thi TN THPT, Trudng
THPT chuyén KHTN, PHQG Ha Nji, lin 2,
nim 2023). Cé bao nhiéu sé nguyén x sao cho

g vai moi x ton tai y e [2;8] thoa man

(v=x)log.(x+v)=v+x'? (15)
A S, B. 8.
C. 4 D. 7.

Loi gidi. Diéu kién: x+ y>0.
Vi ye[2;8]= y+x’ 225 VP(15)> 0 nén
VT(15) =(y = x)log,(x+y)>0.

Xét céc trnrong hgp sau:
1 +y)<0 [0
THl; {og,(x ) :{ <x+y<l
y=x<0 x>y
=>2y<l=>y<%.

Trudmg hop ndy khdng xdy ra vi y e[2;8].

:{l>log2(x+y)>0=>{2>x+y>l
y—x>0 y>x
=>x<l. MA xeZ nén xe{.;-3;-2;-10}
=>x*+x20= VI(15) < y—x < y+x* = VP(15).
Vay trudng hop nay khong xay ra.
e {logz(x+y)21:>{x+y22.

y=x>0 y—x>0
Phuong trinh da cho trong duong véi

(y-x)log,(x+y)-y-x*=0.

Xét ham f(y)=(y-x)log,(x+y)-y-x*, véi
y €[2;8]. Tacé:

o) " ? A, SN
f(y)—logz(x+))+(th)1112 1>0

(vix+y22,y-x>0).
Suy ra him s6 f () dong bién trén [2;8].

Ta c6 bing bién thién:
y |2 8
f'») +
S®)
o) /
[
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Tir bang bién thién suy ra diéu kién dé phuong
trinh f(»)=0 c6 nghiém la:
2)<0 2-x)log, (x+2)-2-x*<0
150 _ [(2- oo, (4722 50
£(8)20  |(8-x)log,(x+8)-8-x"20
y=x>0
ye[28]
=>xe{-l;0;l;2;3;4;5;6;7}.
Thay céc gia trj ndy vao (16) ta nhdn dugc céc gid
tri xthéa mén la -1,0,1,2,3.
Viy c6 5 gid trj nguyén x théa min yéu ciu bai
todn. Chon A.

Diéu kién x> 2. Vi{ =>-2<x<8

Sau diy 1a mdt s6 bai tap c6 10i gidi twong tu
BAI TAP TUONG TV
Bai 1 (Dé TN THPT, nam 2021, ma d@é 102). Cé

y X 1
bao nhiéu s6 nguyén y sao cho tdn tai x e (‘3-;4)

thoa man 27" = (1+xy)27* 2

A. 14, B. 27.

¢ 12 D. 15.
Bai 2 (Dé minh hoa 2021). Cé bao nhiéu sb
nguyén @ voi a2 sao cho ton tai sb thye x

théa min (a*** +2)™" =x-2?

A. 8. B. 9.

C. L D. Vo sb.
Bai 3 (Pé TN THPT, nam 2023, ma dé 102). Goi
S 1 tip hop cdc gid trj nguyén cua y sao cho img
véi mdi y, ton tai duy nhit mdt gid tr

8111 a2
x €| =;— | théa min
re[2 2]

log, (x’ -9x* +24x+y)= log, (—x2 +8x-7) .
S6 phan tir cia S 1a:
A 8 B. 7.
G 3. D. 1.
Bai 4 (Dé thi thir TN THPT, Sé GD&DPT Ha Néi,
lan 1, nam 2023). C6 bao nhiéu cip s6 nguyén
duong (x;y) théa min diéu kién x<2023 va

3(9‘r +2y')$x+log3 (.1r+1)3 -2?

22
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A. 3870. B. 4046.

C. 2023. D. 3780.
Bai 5 (Dé thi thir TN THPT, Trwong THPT chuyén
Hung Vwong, Gia Lai, nam 2023). C6 bao nhiéu
clip sb nguyén (x;y) théa man

log, (x’ +y +7x+ My)2 +log, (+° +y’)

<log, (x* + " +30x+60y)+2log, (x+2y) ?

A. 11 B. 13.
C. 10. D. 12.
Bai 6 (Dé thi thie TN THPT, S¢ GD&PT Kom
Tum, nam 2023). C6 bao nhiéu cip sé nguyén
(x;y) théa min

log, (x’ j;:j; o 3)+ 4(x+y)
=(x+y-1) +(x=2)"+(p=1)"?
A. 3. B. 8.
C. 6. D. 4,
Bai 7 (Dé thi thie TN THPT, Cum lién trwong Ha
Ngi, nam 2023). C6 bao nhiéu cip sé nguyén
(x:y) théa min log,(10x+5)=25"-2(x-y),
vOi 1€£x<2023?
A.0. B.2. C.1. D.2023.
Bai 8 (Dé thi thit TN THPT, Trweong THPT chuyén
Bién Hoa, Ha Nam, nam 2023). C6 tit ci bao
nhiéu cip s6 nguyén (x;y) thoa mén bit phuong
trinh
(x+ 2y)|:log2 (¥ +y%)-log, (x+ 2y)—2y+x]
<6x+y(12-5y)?
A.61. B.62. C.64. D. 65.
Bai 9 (Dé thi thie TN THPT, So GD&DPT Qudng
Binh, nam 2023). Cé bao nhiéu cip s6 nguyén
duong (x;y) sao cho img véi mdi gid tri nguyén

duong cua y c6 khong qud 15 giad trj nguyén

duong cua x théa man

log, (3x* +xy+36y* ) +log, (x* +12y?)
<log,(xy)+log,(x2+16xy+l2y2)+l?

A. 40. B. 36.
C. 2L D. 33.
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CAC LOP THCS

Bai T1/563 (Lép 6). Cho
A=n'+20"+30* +2n+1
véi n 13 s6 ty nhién, Tim s6 du khi chia A cho 4.
CAO NGQC TOAN

(GV THPT Tam Giang, Phong Dién, Thia Thién Hué)
Bai T2/563 (Lép 7). Cho tam gidc ABC cb
A=110°, C=30". Trén canh BC ldy diém M sao
cho AMC=100". Chimg minh ring CM = AB.

NGUYEN NGOC HUNG
(GV THCS Hodng Xuin Han, Dric Tho, Ha Tinh)

Bai T3/563. Tim cdc sé nguyén duong a, b thoa
man a'-21a’b® +4b* 13 wéc cia 25137.

PHAN QUANG DAT

(S0 23, ngd 29 pho Nhj Quy,, Thai Nguyén)

Bai T4/563. Cho BC la diy cb dinh (khic dwimg

kinh) cia dudng trdn (0) va mjt diém A di ddng

trén cung Iém BC. Pudng phin gidc cua goc

BAC cit dudng tron (O) tai diém thir hai D. Goi

M 13 trung diém cia AD. Dudmg trdn ngoai tiép

tam gidc ABM cit AC tai E, ké dudng kinh AN cia

dudng tron ngoai tiép tam gidc ABM. Chimg minh

ring dudng thing NE luén di qua mét diém cd

dinh khi 4 thay di trén cung Iém BC.

DOAN CAT NHON

(GV THCS P. Binh Dinh, TX. An Nhon, Binh Dink)

Bai T5/563. Cho cic sé duong a,a,,...a, Voi

neN,n>3. Chimg minh ring

4a} +(a, -a,)* dal +(a,-a,)’
2] +a} +a; 2a} +a +a;
Y 4“: +(an-l -al )2
20} +al, +a]
NGO VAN THAI
(76 9, P. Hodng Di¢u, TP. Thai Binh)
CAC LOP THPT
Bai T6/363. Cho n 13 sb nguyén duong nhé hon
11. Céc s& p,,p,.p,.p 14 cic sO nguyén 5 véi
P, >9 va théa min cdc diéu ki¢n sau:
i) p,+ P! 1a mdt s nguyén 4.
ii) p+p,=3p.
iii) py+py=p (P +Py)
Haiy tinh cdc gid trj cia L=p,p,p; + p—n.
TRAN BA DUY LINH

(Trung tdm Ngogi ngit Tin hoc chuyén nganh Lé Quang
s6 79 Ngwyén Hué, TX. Vinh Long, Vinh Long)

Bai T7/563. Cho céc s6 thyc x, v, = théa min
(x=5)+(y-3)'=1 va -2<2<2.

2n,

Tim gid trj lém nhdt va gid trj nho nhit cia bicu
thic P=x"+)y"+2'=2)=.

PHAN MANH TRUONG

(So Gido duc va Déo tao Ha Tinh)

Bai T8/563. Cho tam gidc ABCcd AB=¢,BC=a,

CA = b. Goi m_,m,,m_ 14 lugt 1a 4§ dai cdc dudng

trung tuyén xudt phat tir céc dinh A, B, C cua tam
giéc d6. Chimg minh ring:

a)-a—+-b—+i22\/3;
m, m, m
b).&*.ﬂ.*.ﬂi.zi_
a b c 2
PHAM DUY KHANH
(GV THPT Quy Chdu, Nghé An)

Bai T9/563. Tim m dé h¢ sau c6 nghi¢m
m(x’+i/.r_'+i‘/;’-+l)=xy
m(i‘/x_'+xz+%/?+l)=(2y+l—m)3/x—‘

NGUYEN THANH GIANG
(GV THPT chuyén Humg Yén)

S& 563(5-2024)
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TIEN TO1 OLYMPIC TOAN
BAi T10/563. Cho dy 6 (u,) duge xdc djnh boi

Ha yWVneN.

=1, u,, =——->"5—
o "l +ul 4l

Tim lim n'u,.

R34

BUI VAN BINH
(GV THPT chuyén Lam Som, Thanh Héa)
Bai T11/563. Tim tdt ca cdc ham sé SRR

théa min:
SX)SO)=-xy =§ f (.\‘+y)+§(.\'+ y+2),Vx,yeR.

TRAN VAN THUONG
(GV THPT Phii My, Ba Ria - Viing Tau)
Bai T12/363. Cho tam gidc ABC ndi tiép dudng
tron (0), ngoai tiép dudng tron (7). (/) tiép xic véi
BC tai D. Dudng trung tryc cua doan /D cit 0)
tai U, V. Goi K, L lan lugt 13 cic diém ddi ximg
v6i D qua IU, IV. Chimg minh ring dudng tron

ngoai tiép tam gidc AKL tiép xiic véi (0).
NGUYEN VAN LINH
(GV THPT chuyén KHTN, PHQG Ha Ni)

Bai 1.1/563. Trong thi nghi¢m Y-dng vé giao thoa
dnh sang, chiéu ddng thdi vao hai khe hai birc xa
¢6 bude song Ay = 0,420 pm va A, = 0,525 um,
Trén man quan sit, tai diém M 1a vin sdng bjc 4
cua birc xa Ay, tai diém N 13 van sang bic 11 cua
birc xa A,. Biét M va N nim cung vé mjt phia so
v&i viin sng trung tim. S6 vén sdng trén doan My
(ké ca & M, N) 1a bao nhiéu?

VIET CUONG (Ha Ngi)
Bai 1.2/563. Di¢n ning dugc truyén tr mit may
ting 4p dit tai A t6i may ha dp dit tai B bing day
ddng cé tiét dién tron, dudng kinh 1 cm véi tong
chiéu dai 200 km. Cudng d¢ dong dién trén day tii
dién 1a 100 A. Biét céc cong sudt hao phi trén
duong day tai dién bing 5% cong suit tiéu thy &
B. Néu bé qua moi cong suat hao phi trong cic
may bién ap, coi h¢ ) cong suit cua cic mach so
cdp va thir cip déu bing 1, dién trd suit cua ddng
1a 1,6.107° Qm thi dién ap hiéu dung & cuén thir
céip cia méy ting 4p & A4 14 bao nhiéu?

THANH LAM (Ha Ngi)

PROBLEMS IN THIS ISSUE

FOR SECONDARY SCHOOL

Problem T1/563 (For 6" grade). Let

A=n'+20’ +3n* +2n+1
where n is some natural number. Find the
remainder when dividing 4 by 4.
Problem T2/563 (For 7' grade). Given a triangle
ABC with A=110°,C=30". On the side BC
choose the point M so that AMC=100°. Prove
that CM = AB.
Problem T3/563. Find positive integers a, b so that
a' -21a’b* +4b* is a divisor of 25137,

Problem T4/563. Given a circle (O) and let BC be

a fixed chord which is not a diameter and A a
9 TOAN HOC
24
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point moving on the major arc BC. The angle

bisector of BAC meets (O) again at D. Let M be
the midpoint of AD. The circumcircle of ABM
intersects AC at E, draw the diameter AN of the
circumcircle of ABM. Show that the line NE
always passes through a fixed point when the

point 4 is moving on the major arc BC.

Problem T5/563. Given positive numbers

a,,ay,...,a, With ne N,n>3, Show that

4a} +(a, -a,)’

2 2
+4a, +(a, —a,) e
2 2 2
2a; +a, +a,

2a; +a +a;

4al +(a,,-a,)’
Za: + a:_l + a,2

2n

. 3 ‘ ‘
(Xem tiep theo trang 42)
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Bai T1/S89. Tim fat cde ode so ngindn to p. g sao

cho p¥ +1 cung ld SO nguven (0,
Lov gidi. V&i p , ¢ I cde sé nguyén td thi p>2 va
¢>2dodd pf+1>4+1=5Do p'+1>5

nén sd nguyen N p"x +113sd 18 do 46 p'l 1a sé
chin, suy ra p 13 s§ chin, md p 14 s6 nguyén td
nén p=2.
Véip=2vig=2thi
prH1=2"+1=16+1=17
1 0 nguyeén to.
V@i p=2 vi sd nguyén td ¢ > 3 thi ¢ 1a s6 18, suy
ra ¢ >9 cing la sé lé.})étq2=2m+ 1 véi sb
nguyeén m > 3. T dé:
20+ 1 =2 1 =241,

Tich cia hai sé

Gk+ DGR+ 1) =3k +k+h)+1
véi cdc s6 nguyén duong k, & lai 6 dang 3a + 1
voi sO nguyén dwong @ = kh + k + h . Véi sd
nguyén duong m tly ¥ thi s6 4™ = (3 + 1)™ 1a tich
cla céc s dang 3a + 1 nén lai c6 dang 3b + 1 véi
sénguyén duong b> 1. Tir dé:

247+ 1=23b+ 1)+ 1=3Q2b+1)
chia hét cho 3 véi thia s6 26 + 1 > 2, suy ra
247+ 1 13 hop sb. Viy chi cd p =2 vi ¢ =2 thi
pS+1=2"+1=16+1=17a s nguyén td.
Nhin xét. Mot vii ban chimg minh dwge 2¢ + 1 chia
hét cho 3 nhumg quén chi ra ring s6 d6 phai 16n hon
3 thi méi 1a hop s6. Céc ban sau ¢6 191 gidi dung.
Vinh Phiic: Nguyén Bdo Chdu, 6A6, THCS Yén

Lac, Yén Lac; HA Ni: Phing Nhdt Minh, 6Al,
THCS Linh Dam, Hodng Li¢t, Q. Hoang Mai; Ngh¢
An: Ngo Hoang Bich, Lé Thio Hién, 6A, Cao Lé

Anh Qudn, Nguyén Hodng Thdi, 6D, THCS Cao

Xuin Huy, Dién Chiu; Nguyén Sy Bdo Long, Pham
Nguvén Nguyét Linh, Nguyén Thé Bdo, Nguyén Thai
Diing, Ha Quang Phi Hung, Phan Trong Khai,
Pham MHdéng Qudn, Nguyén Vin Tdn Sang, Cao
Phiic, Thai Ting Qudn, Nguyén Tat Thugn, Ding Bd
Hoang Minh, 6B, Nguyén Thi Kim Ngdn, 6D, THCS
Ly Nhit Quang, D6 Luong; Nuée Céng Hoa Ao:
Lé Bach Hdi Dang, 16p 1B, trudmg Qubc té song ngir
céip 2, 3 GIBS, TP. Graz.

NGUYEN VIET HAI
Bai T2/589. Cho tam giic ABC co do dai cdc
dwomg cao vé ur A, B, C lan ot 1a 6 em, 7.5 em,

10 e Hay tinh ¢hu vi tam gide ABC.

Lo gii.

Tir cdng thue tinh di¢n tich tam gidc:

2S553c=6 xBC=75 xAC=10 x 4B,
suy ra:

BC AC AB_BC' AC'+A4B’
S 4 AL s Aad
=BC'=AC*+ 4B’

Theo dinh ly Pythagore dio ta ¢ tam gidc ABC
vudng tai 4. Do d6 AB = 7,5cm; AC = 10cm.
2§ sc _7,5x10

T 6
Chu vi tam gidc ABC bing:

7,5+ 10+ 12,5 =30 (cm).

Viviy BC= =12,5 (cm).

Nhdn xét. Tat ca cic bdi giri vé déu trinh bay twong
ty céch gidi trén. Céc ban hoc sinh sau c6 191 gidi tot:
Ha N@§i: Dodan Hdi Dwomg, 7A6, THCS Thanh
Xuin, Quin Thanh Xuin, Ngupén Thanh Nam, TAl,
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THCS Linh Pam, Nguyén Kim Thanh, 9A1, THCS
Hoang Liét, Quin Hoang Mai; Vinh Phic: Nguyén
Bdo Chdu, 6A6, THCS Yén Lac, Yén Lac; Phi
Theo: Chu Ngoc Anh, Nguyén Thanh Mai, TA, THCS
Nguyén Quang Bich, Tam Nong; Hii Phdng: Ddng
Pinh Minh Tri, 8C2, THCS Lac Vién, TP. Hai
Phong; TP. Hd Chi Minh: Nguyén Trinh Phiwong
Minh, 715, THCS L& Quy Dén, Quén 3; Cong hoa
Ao: Lé Bach Hii Dang, 1B, Trudmg Qudc té song
ngir cip 2, 3 GIBS, TP. Graz.

HO HAI

Bai T3/559. Chimg minh rang

P=\y2{3{..Jn

Juon la s6 vo Iy vai moi s6 tw nhién n lém hom 1.
Léi gidi. Trude hét, ta chimg minh bd dé sau:
Cho 6 tw nhién n théa man~In la s6 hitu ti thi n

la 6 chinh phiong.
Thit viy, dit Vn =f;- v6i aeN,beN* (a,b)=1.

Khi d6 n=2—:, suy ra aib’, nén aib, ma
(a, b)) =1nén b= 1. Do d6 n = a* hay n la s6
chinh phuong (bd dé dugc chimg minh).

Quay lai bdi todn. Gia sir ton tai s6 ty nhién n 1én
hon 1 & P 1a sb hitu ti. Ta cé:

P =123 (n-1Wn (1):
P =12 3 -2 (n=-1n @)

Tir (1) va do P 1a sb hiru ti, suy ra</n 1a s6 hitu ti.
Ap dung bd @& suy ra n 13 s chinh phuong.
DPitn=a’ (a eN). Tir (2) vado P la sb hiu ti,

suy ra \/(n—l)\/_ = (@ -1)a la sé hiu ti. Ap
dung bd dé suy ra (a® — 1)a 1a sd chinh phuong.
Pit (@’-1a=b* (beN). Mi (@* - 1) va a
nguyén to cing nhau , suy ra (@* - 1) va a déu 1a
cic sb chinh phuong. Dit a-1=¢ (@a>c,avac
1a cdc sd ty nhién), ta cé (@ —c)@+c)=1,suyra

TOAN H
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a-c=a+c=1,timdugca=1vac=0,din dén

= | (didu nay méu thuan véi diéu kién n 13 s6 ty
nhién 16n hon 1).
Vdy khong tdn tai s6 ty nhién n 16n hon 1 dé P 1a
58 hiru ti. Tirc 13 P 12 6 vo ti v6i moi sé tw nhién
n lén hon 1.
Nh{n xét. Dy 12 bi toan vin dung kién thirc vé s§
hoc va tinh chia hét dé gidi. Cic ban giri bai khong
nhiéu, tuyén duong cic ban sau c6 16i gidi 1ap luin
chit ché va ngén gon:
Ha N¢i: Nguyén Thanh Nam, 7Al, THCS Linh
Pam, Nguyén Kim Thanh, 9A1, THCS Hoang Liét,
Hoang Mai; Vinh Phic: Tran Duy Pirc, TE2, THCS
Vinh Tuong.

PHAM TH] BACH NGOC
Bai T4/559. Cho P la diém nam trong tam gidc
ABC. Céc dwong thang AP, BP, CP cdt cdc canh
BC, CA, AB twong wung tai A',B',C'. Tim vi tri
ctia diém P sao cho
PA:- PB PC RA' . PB' -PC'
P4 PB " PC =4( P4 PR Pc)'

A

C

Loi gigi. Ki hiéu S,,, 1a dién tich cia tam gidc XYZ.
Dijt x, y, z lin luot 1a dién tich cac tam gisc PBC,

PCA, PAB (x, y, z duong) Ta cé:

PA = Spis 1 Spic r+z

PA' Sees Spac X

PB _z+x PC x+y i
Tll’(m 4 = : = = 1) ', u

cu bai todn trd thanh: Tim vi tr cia diém P dé
+z z +
ytz z+x x y=4( x ¥ z )

+ +
x y z y+z z+x x+y
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x(y-2) y(z=x) :(.r-,\‘):
+ + =0,

w(p+z) a(z+x) o(a+y)
Diing thirc sau clng xdy ra khi va chi khi x =y =1z,
tire P phai 1A trong tam tam gide ABC.
Nhin xét. Chi od ban Lé Twin Higp, 8C, THCS Dodn
Thi Didm, Humg Yén cho 1 gidi ding, tuy nhién 1
gidi cia ban qud dai.

NGUYEN THANH HONG
Bai TS/S89. Giai phwong trinh
327 + 1) =58 + 1
Loi gidi. Didukign: 8x° +120 &> x2 --;-.
Phuong trinh twrong dwong véi:
9(2x* +1) =25(8 +1)
& 9(4x* +4x* +1)=200x" +25
& 9x* =502 +9x' =4=0
& 9(x* =5x’ —2x7) = (52 - 272 +4) =0
o 9’ (.r’ -5.\'-2)-(5.:—12)(.\'2 -5x- 2) =0
& (x* =5x-2)(9x" -5x+2)=0

x*=5x-2=0
=N .
9x* -5x+2=0

-Véi x* -5x-2=0&

(théa man diéu kién).

- Véi 9 -5x+2=0; A=—47<0; phuong

trinh v0 nghi¢m.

Viy phuong trinh dé cho ¢ tip hop nghi¢m li:
{5 -V33 L3+ J33 }

2 2

Nhgn xét. Co thé gidi bai todn theo cdch sau:
Phuong trinh twong duong voi

3(2¢ 1) = s (20 +1)(427 - 2x+1)

Véi x2 —-lz- dit

n=Y2x+l, v=J4.r’ ~2¢+1 (w,v20).

Ta ¢b:

W'yt =4t 4225 3(2¢ +l)=%(u’+v’).

Ta duyge: %(u’ +v ) = Suvy

& W+ =10uv=0
& (3u-v)(u=-3v)=0

[v=3.. [4x® =25 +1=9(2x+1)
& =

u=3v _2x+|=9(4x’-2x+|)'

[ =5x-2=0
9% =5x+2=0

T 46 dé dang duge va trd lai céch

gidi trén.
Céc ban sau ddy o6 bai gidi tt:
Séc Tring: Nguyén Tdn Phdt, 9/11, THCS Ly
Thudng Ki¢t; Phii Tho: Nguyén Xudn Hong, 9A,
Nguyén Tién Manh, Tran Ngoc Tu, 8A, THCS
Nguyén Quang Bich, Tam Nong; Ha Tinh: Nguyén
Lé Ha Linh, TA, THCS Nguyén Du, TP. Ha Tinh;
Ha Ni: Ngwén Kim Thanh, 9A1, THCS Hoing
Li¢t, Hodng Mai, Dodn Hai Dwong, TA6, THCS
Thanh Xuin, Q. Thanh Xuin; Ngh§ An: Nguyen
Vin Dirc Thang, 9A, THCS Quinh Trang, TX
Hodng Mai, Ngwén Cinh Phic, 9B, THCS Hd
Xuin Huong, Quinh Lwu; TP. H& Chi Minh:
Nguyén Chdnh Thi¢n, 9/12, THCS Lé Quy Dén,
Quin 3; Thanh Héa: Dwong Minh Qudn, 9C, THCS
Tao Xuyén, TP. Thanh Héa.

NGUYEN ANH DUNG

Bai T6/559. Cho 4 50 thyee a. b, ¢. m théa man
(Zrn: +m+2029a + (m: +m+2023)b

+@3m +m+2025)¢=0 (1)
v ham 56 f(x) = ax’ + by +¢. Chimg minh rang

phwong trinh {x) = 0 ludn o6 nghi¢m.

TOAN H
; cru&%27
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Lai gidi. Ta ob: ,
m’ +m+2023 <2m® + m+2024
<3m® +m+2025,Vme R

2
<“= :w
m +m+2023

2m am+2024

m +m+2023

v l-aa, <0. Do d&
2m +m+2024 3Im® +m42028

1) e — AP ————" =

Lt U A e

saatbiac=0 &alaradraa,c=0

=2l<cq =

o arad=-aa,c

Hiam s f(x)=a+hc+c lidn tue thn R WA
od f@=afla)=alarad+c=(1-aqa)
= (0 f(@)=(-aa,)’ <0 = phuong trinh
A¥) = 0 ludn ¢ nghi¢m teén doqn [0 @] =
phuong trinh Ax) = 0 ludn ¢d nghi¢m.

Nhgn xét. Mot sO ban di ding phuong phip tam
thire bic hai 48 gidi nhung 191 gidi chua chjt chd vi
xét thidu trudmg hop. Mt s6 ban sir dung didu kién
2m® +m+2024

m® +m+2023 e 0
k&t qui. Céic ban sau o6 1di gidi tdt:

Ha N{i: Nguyén Kim Tharh, 9A1, THCS Hoing
Lidt, Hodng Mai, HA Noi; Ngh§ An: Ngé Vin
Trwomg, 10A1, THPT Hodng Mai, TX. Hodng Mai.
Quiing Binh: Pham Thi My Harhk, 12 Toén 2, THPT
chuyén V& Nguyén Gidp; TP. Hd Chi Minh: DS
Hoang Thién Plai, 10E1, THPT L& Thénh Tong.

SO -f(P)SO V& p=

TA DUY PHUQNG
Bai T7/889. Céo a.bc C[023 | thoa man
y 4+ b+ o= 4, Tim gia try lom nhar cia diéu thie
n l‘:' 2 - . 2 -5 -
P=—a"+d +3¢" -20-23¢-10.
0

Loi gigi. T gia thiét suy ra b=4-c-a. Thay
vio bidu thic P, ta dugc:

13 ,. 2
Pr---s-)—a2 +(4-c-a) +3¢ -2(4-c-a)
—-23-10.

Khai trién pha ngodc va thu gon ta dwgc:

8 TOAN HOC

& cT'ué\E‘e SO 563(5-2024)

Pa%(zza’ +18ac - $4a+ 36¢* - 261c - 18)

hojie viét lai thinh
P=[22a(a-3)+12a +18ac+36¢' - 261c-18],

Vi 0€a<3 nén
a(a-3)<0,12a £36,18ac < 54c.

Suy ra:
Ps 3(36c! ~207c +18) =e(de~23) 4252

™ 0$c$3<?). Déu bing xdy ra khi va chi khi

a=3,¢=0,b=1. Viy gid tri Ién nhit cia P 132,

Nh@n xét. Bii todn ndy d&, chi don thuin sir dyng
céic danh gid dva vao gia thiét. Tuy viiy, chi c6 ding
hai ban tham gia gidi nhung ca hai ban déu cho 1
gidi twong ddi dii. Tuyén duong ban o6 Idi gidi
dung:

Quing Binh: Phgm Thi My Hanh, 12 Toén 2, THPT
chuyén V3 Nguyén Gidp; TP. Hd Chi Minh:
Nguyén Gia Van, 10A1, THCS&THPT L& Thanh

Tong, Quin Tén Phu.
NGUYEN TIEN LAM

Bai T8/359. Chio hinh ¢hdp SABC. Mar phang
(@) di qua rong tam G cua tam giac ABC lan leot
cat ode tia SA. SB, SC tai A',B',C'. Ching minh

&V,

=T Ssac

> ~
rang Vs os

Loi giai.
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T\ gia thiét G 1 trong tAm tam gidc ABC ta ¢6
35G=SA+SB+SC
M7+ 38359, 5 50 o).
SA SB SC'
Vi A.B,C,G ding phing nén ton tai
x,»2eR (x* +p* + 27 20) sa0 cho:

{ﬁ=x§?+yﬁ’+28_€" (2)

X+y+z=
T (1) va (2) suy ra:
ST —S—B,ﬁf' +2X 56
S4' SB SC'

=3x8A'+3ySB'+3:5C
Q(Sx——si{-)s‘_l'+(3.\'—-§—lz,-)ﬁ
S4' SB
+(3z —Lsg)fé" =0
SC
SC

3y; —=3z
¥ 5c

=>£=3_1’; _s£'=
S4' SB

::»-S‘—q+£+£=3(x+y+z)=3.
S4' SB' SC'

T d6 dp dung bit ding thirc Cauchy cho ba sé

duong ta duge:

3

S SR She
Vesc _S4 SB SC | s4' SB' SC'| _;
Veesc SA' SB'SC’ 3

Vs wc Vs e
Ding thirc xdyrakhi A=4',B=B',C=C"
Nhégn xét. Ching ta ciing ¢6 thé phat biéu va giai
dugc hai bai todn twong ty trong hinh hoc phing
sau:
Bii todn 1. Cho tam gidc SAB va I la trung diém ciia
AB. Mgt dwong thing qua I cit cdc tia SA, SB theo
thiz tw tai C, D. Chimg minh rang

Sau Nt

Bai todn 2. Cho tam gidc SAB véi G la trong tim
ciia tam gide. Mgt dwong thang d thay d6i qua G
cdt cdc tia SA, SB lan heot tai C, D. Hay xdc dinh vi
tri ciia dwong thang d sao cho di¢n tich tam gidc
SCD nhé nhat.

Bai toén T8/559 nay chi c6 ban Ngo Van Truong,
10A1, THPT Hodng Mai, TX. Hoang Mai, Ngh¢ An
vi ban Pham Thi My Hanh, 12 Todn 2, THPT
chuyén V& Nguyén Gidp, TP.Ddng Héi, Quing
Binh giri bai va cho 10i gidi dang.

HO QUANG VINH
Bai TY/559. Hay tim cap s0 thue dieong (x,.v,)
sao cho xp li 5o thue dwong nho nhat va (x,:5,)
la nghi¢m cua pheong trinh

1 1 1 " 1. *).

S 4 o rhlal
2x. 2y° (3y). 8l

Loi gidgi. Cdch 1. Gia sit (xg3y,) 12 cp sé duong
thoa min (*). Ap dung BDT Cauchy ta cé:

R TUGE TR T Y LI AR WY W, 8
X, ' 5 - o i ¢

Cong theo vé (1) va (2) ta co:
, e sk AN | 2

—_—t—t—2—t—
o Yo 81 3% ()

11 1 7 .1
L=4 3+ 3 2+ 2
2x 2y, (By)" 281 6xg

1 1 1 7 1
=4 S 7+ 2
(Gyo)” 81) (3yy)” 281 6x,

ei> L oy,

18 6x,
Xo= 3 xdy ra khi ddu “=" & (1) va (2) cing xdy ra
1 1
P
=N 1° | SFo= o =3 (théa man (*)).
» 3

Viy ta c6 cip s6 duong can tim 13 (xo; y0) = (3; 3).

Cich 2. Gia sir (xy;),) 12 ¢ip s6 duong théa min
(*). Ta cé:

S8 563 (5-2024)
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S %23 xp=3khi L!—l=0§y“=3.
» 9
Cap s8 (xo2 v) = (3; 3) théa min (*).
Viy ta cd ojip s6 dwong cdn tim 1 (x; W) = (3; 3).

Nhdn xét. Hai cich gidi trén 13 cba tic gid d@ odn.
C4 it ban tham gia gidi bdi ndy. Lo gidi cda chi yéu
cla cic ban twong ty nhu céch 2 trén. Céc ban sau b
i gidi w0t Ngh¢ An: Ngé Van Trwomg, 10Al,
THPT Hoing Mai, TX. Hoing Mai; HA Ni:
Nguyén Kim Thanh, 9A1, THCS Hodng Li¢t, Hoing
Mai; TP. Hd Chi Minh: D3 Dirh Thién Phi, 10E1,
TH, THCS&THPT Lé Thinh Téng; Quing Binh:
Pham Thi My Hanh, 12 Todn 2, THPT chuyén V3
Nguyén Gidp;
C6 mdt ban ¢b 10i gidi ding nhumg khdng viét tén vi
dja chi cua minh.

TRAN HOU NAM

Bai TI0/589. Tim taf od cd¢ $6 nguveén diamg n
sao cho ton 1l duy nkat ham 5o f R = X thoa

man (2023 =-1 wa

Y2 A+ " ) (D) vdi moi Xy e R
Loy gidi. Gia sir tdn tai him s A7) théa min bai
todn. Ta xét hai tnrdng hop theo tinh chin, 1¢ cia
n.

« Khi » chin, thi £;(©)=-1 hién nhién thda min

bai todn.

Nhin xét ring him s xdc dinh theo cdng thire
" -1

72023 -1

ZVieRcling théa min bai

L=

todn,

Trudmg hop ndy vi pham yéu cdu vé tinh duy nhit

nghidm cua bii todn nén khing théa man.

e Xét n lé. Trong (1) thay y bdi -y tacd:
FE)2 (=) -2 ), Ve yeR @)

T (1) va () suy ra:

30 T(?ﬁm& S3 563(5-2024)

SN+ f=)2 )+ S-p) Vo yeR ()
Trong (3) lan hegt cho y = 1 v x:-:;- (r=0), @
duge:

S+ =02 f)+ (=), VxeR @)

SO+ fED2 )+ (=), Vo, peR (3)
T (4) va (5) suy ra:

F@)+f(=x)=¢,c= Q)+ f(-1),VxeR\{0} (&)
T (6) 08 f(—av)=c~ f(xy), thay vio (2) tacd:
c= )2 f(=»)+»" f(x),Vx,y e R\ {0}

2 fO)+ FEN=S0)2 =0+ 3 F () Ve R\ (0
& ) S S+ P S Vx, v e R\{0} (7).

Tir (1) va (7) cho ta ding thire:

SO = (M) + 2" f(2),¥x,» e R\{0} (8)
hay f(x) = f(x)+x"f (). Vx,» e R\ {0} (9).
T (8) suy ra:

c= )+ f(=x) = f(M)+ 2 F(2) + f(=xp)

=S+ Q)+ F () + )" f(=x)

=2/ + ) (S () + f(-=)

=2f(»)+o"

= f()=2(1-»") Q0)

Tu (9) suy ra:
¢ = fx)+ f(=3x) = f(x) + 27 () + (=)
= [+ f()+ f(x)+ 2" [ (=)
=2f()+x* (S + (=)
=2f(x)+ex"
= f(@)=30-x")
Tu (10) va (11) suy ra:
FA=-y") = f(X1-x"),Vx,y e R\ {0} (12).
Cho x=Ly=1 tathudugc f(1)=0.
Tir (12) suy ra:
1@ _ 1)
1=x" 1=y’

hay f(x)‘aﬂf(x) a(l-x*),aeR,

.

Vx,y e R\{0,1}
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vx e R\{0,1}.
Trong (1) chox=0, Vy =0, 1 ta thu duge:
S0)2al-y")+»"f(0)

S (1-»")/(0)-a)20

& f(0)-a=0.
Viynén f(x)=a(l-x")aeR.
f(2023) 1
1-2023"  2023" -1
Két tugn. Viy moi n 1& thda min cdc didu kign
bai ra.

Vi f(2023)=-1 nén a=

Nhdn xét. Diy 1a dang todn vé bt phuong trinh him
Vi cip bién tu do trén tip s6 thye thude dang phire
tap. Chi c6 mt ban giri bai va gidi theo cich twong
tu di trinh biy & trén, 46 13 ban: Pham Thi My Hanh,
12T2, THPT chuyén V3 Nguyén Gidp, Quing
Binh.

NGUYEN VAN MAU

Bai T11/5389. Cho so thye a va day so (x,) dwoc
vac dinh boi:
X. =a

(1 +2024)x,, =nlog,(x? +2)+2024, neN"

Vic dinh a dé day 50 (x,) c6 gioi han hitu han va
giot han do.

Laoi giai (Dya trén 161 gidi cua ban Pham Thi My

Hanh, 12 Todn 2, THPT chuyén Vo Nguyén Gidp,

Quing Binh).

. 2024
T T |
360 Ko = n+2024 oz, (¥} +2)+ n 2024
2024
=>x - 1 +2 -X..
aaliel 2024 oz, (x + )+n+2024 %
Xét ham so:

» 2024
f(x)= log, (x* +2)+ _
L= o 5(x+2) n+2024

Ta co:
2 1
1! -1<0
(x ) l:+"0"4 .r +2)ln3 \/Eln3

v&i moi x. Do dé £, (x) nghich bién trén R.

* Xét a=zI, suyra x, =1vdi moin.

Viy limx, =1.

e Xét Ja P> 1, ta chimg minh ring x, >1,Va22.
Véi n =2 do Ja] > | nén d¢ thiy khing dinh ding.
Gid sir ding véi n. Ta cb:

2024
ou = n+2024'°g’( 2)+ n+2024
2024

2024 log, (1+2)+ n+2024

=l.
Viy khing djnh ding véi n + 1. Theo nguyén 1y
quy ngp tacéd x, >1,Va22.
Do d6 véi Va22 thi f(x)</(1)=0
- Diy (x,)giam bit
diu t 7 > 1 v bj chin dudi bai 1 do d6 diy c6
gioi han hiru han limx, =L
T hé thie

21 (k)<ex =2, <X,

2024
+2024

cho n— o ta duygec: L=log,(L’+2) ().

n
= 1 142)+
%= 2008 (xF+2)

Xétham s6: g(x)=log,(x*+2)-x. Tacé:

1<0

1
B T
véi moi x. Viy g(x) nghich bién trén R.
Vi g(1) = 0 nén x = 1 13 nghiém duy nhit cia
phuong trinh g(x) =0. T (1) suyra L=1.

o Xét |a| < 1. Chimg minh twong ty nhu trén ta c6
dy (x,) ting bt diu tir » > 1 va bj chin trén bai

=&'(x)= (¥ +2)n3

1 do d6 diy c6 giéi han him han limx, =L.
Chuyén qua giéi hanta ¢ (1) vatr d6 L = 1.

Két lugn limx, =1 v&i moi a.

Nh{n xét. Ngodi ban Hanh chi c6 thém hai ban nira
¢ trudng THPT chuyén Vo Nguyén Giép, Quing

thit day du,mic du c6 dip s0 ding.
PANG HUNG THANG

S8 563(5-2024)
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Bai T12/389. Cho tam gide Aong déu ABC
1,,1,.1 theo thic te !a tam dwong tron bang riép

cdc goc A, B, C ctia tam gidc ABC. J J ] theo
thir te ld tim dwong oon ni 1icp (\iv.mm giie
I.BC, HhCA, 1. AB. Chimg minh rang cheomg thang
Evler cua cac tam giac 1.J.J 100 1J.J,

dong quw.

Léi gidi. Ta cln ¢ hai bd d&.
Bé a2 1. Cho tam gidc nhon ABC, I 1d tim cheong
tron ngi tiép. D, E, F theo thir t la hinh chiéu
vuong goc cia 4, B, C trén BC, CA, AB. X, Y, Z
theo thit ty la tam dwong tron ngi tié'p cdc tam
gidgc AEF, BFD, CDE. Khi a6

1) Céc it gide BCZY, CAXZ, ABYX ngi tiép.

2) I la trye tam cuia tam gide XYZ.
Chimg minh.

1) D& thdy cic tam gidc DBF, DEC ddng dang
(ngude hudmg) véi tam gide ABC. Do d6 céc tam
gidc DBF, DEC dong dang (cing hwdng).

Tir d6, chi ¥ ring ¥, Z theo thir ty 13 tim dudng
tron ndi tiép cdc tam gidc DBF, DEC, suy ra cic
tam gidc DBY, DEZ dng dang (cing hudng).

Do dé céc tam gidc DBE, DYZ ddng dang (cing
hudng). Viy:

(YB,YZ)-(CB,CZ) = (YB,YD)+(¥YD,}2Z)
—-(CB,CZ)(mod 7)

E%+(FB, FY)+(BD, BE)-(CD,CZ)(mod 7)

32 T?ﬁcl#ug% S& 563(5-2024)

n;§-+(l~‘8, FY)+(BD, BE)~ (FD, FY)(mod 7)

n%‘- +(FB,FD)+(BD, BE)

:-’25+(CE,CD)+(BD. BE)(mod )

s " "

= E +(CE,BE) = E + —2- =0 (mod 7).

Do d6 tr gide BCYZ ndi tiép.

Tuong ty, cdc b gide CAXZ, ABYX ndi tiép.

2) D& thiy céc bd ba diém (4, X, 1), (B, Y, D,
(C, Z, I) thing hang. Tr 46, chu y ring cdc tir gidc
BCZY, CAXZ, ABYX ndi tiép, suy ra:

(XT1,YZ) = (XA, XY)+(YX,YB)+(YB,YZ)

= (BA,BY)+(4X, AB)+(CB,CZ)(mod x)

-§<E‘A,a—c'>+§<‘ze.m+§@,a>

= L(4B.CB)+3 (€, AB) +3 (CB.CA) (mod )
- l(,-(_c', CA)= i(mod %)
2 2

Do d6 XT LYZ. Tuong ty, Y1 LZY. Viy I 1a
tryre tim cua tam gidc XYZ.

Bé d& 2. Cho tam gigc ABC véi H, G theo thir tw
la tryec tdm va trong tim. D la giao diém cia AH
va BC. X la diém bat ki thupc AH va khic A, H. P
la giao diém ciia HG va dwong thang Euler ciia

tam gide XBC. Khi do LS. -1 DX
PH 3 DH
Chirng minh.
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Goi (0) 1a dudmg trdn ngoai tiép tam gidc ABC; K
la giao diém thir hai cua AH va (O); M 1A trung
diém cia BC; H’, G’ theo thir ty 13 tryc tAm va
trong tdm cuia tam gidc XBC. D& thiy K 13 didm
déi ximg ctia H qua BC; i, G, P thing hang. Do
do:

=-DBDC.

DADH =-DADK

Tuong tu, E\’.D_H' =-DB.DC.

Vay DH'= DA 2H Do as:
DX
7" = DI~ i = 5A. 2. _px PH
DX Dx
= (DA = DX)_=—£I—{-AX Q).
DX
D& thiy GG'// A va 98 - MG _1 ).
AX MA 3
Tur (1) va (2) suy ra:
_— ]l == o
P6G_GG _ 37 _ 1DX o
PH HH' DH— 3 DH
DX

Tro lai gidi bai toan T12/559.

Goi H, G theo thir tir 1a tryc tam, trong tim cua
tam gidc JJpJos Ha Hp, H. theo thir ty 13 hinh
chiéu caa H trén Il 11, Ll

D& théy 4, B, C theo thi ty 14 hinh chiéu cta Z,, Iy
I, teén Iyl 10y, L.

Theo bd a8 1, chc tir gidc [ty Ldwlules Tudb/v/u
ndi tiép va cdc by bén didm (1, J, H, H.)
(I, S, H, Hy), (I, Jo, H, H,) thiing hang.

HI,HJ, = HI,.HJy = HI.HJ,
Do d6
HH, HiJ, = HH,.HJ, = HH, .HJ,
Chia vé v6i v& ciia hai ddy diing thirc trén, ta ¢6:
W, T, T
Tir 46, theo tinh chat cua day ti sé bing nhau, suy
o HI,-HH, _HI,~HH, _HI, -HH,
" HH, HH, HH,
H,1 1 1
V a_a _ |l B 2 =k
YHH HH HH
PGk
iy P thujc HG sao cho ===-—,
icelans: PH 3

Ap dung bd dé 2 cho tam gide J,JJ, va diém I,
suy ra dudmg thing Euler cla tam gide /,/,/, di
qua P.

Tuong ty, duong thing Euler cta cdc tam gide
I/ Jo, 1J )y cling di qua P (dpcm).

Nhdn xét. 1) Bai todn ndy kho, khong ban ndo gidi
ding bai nay.

2) B @& 1 rit quen thuc nhung bd dé 2 hoan toin
méi va khong d& gi ma c6 thé nghf ra né.

NGUYEN MINH HA

Bai L1/559. Trén mat thodng ciia mét chat long,
mot mii nhon O cham vao mat thoang dao djng
diéu hoa véi tan sé f, tao thanh séng trén mdt
thodang voi buoc séng A = 3em. Xét hai phuong
rmyén song Ox va Qy vuong géc vai nhau. Goi A
la diém thuge Ox cach O mét khodng 48 cm va B
thugc Oy cach O la 36 cm. Tinh 56 diém dao déng

cung pha véi nguén O trén doan AB.

S§ 563(5-2024)
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Loi gidi. Theo d& bii OA = 161, OB = 12),

-

Ha AH vudng goc véi AB, dp dung h¢ thirc lwgng
trong tam gidc vudng OAB ta cé:
L= son=96.

OH*® 04° OB
Céc diém dao dong cung pha véi O cich O mét sd
nguyén lan A. Ta v& céc vong trdn tim O ban kinh
bing mt s6 nguyén lan A. D& céc vong tron nay
ciit AB thi ban kinh bt dau tir:

104, 112, 122, 13, 14, 154, 16A.
Cac dudng tron ban kinh 104, 111, 12X cit doan
AB tai 2 diém con cic dudng tron ban kinh 132,

142, 15X, 16\ chi cit doan AB tai 1 diém. Nén

tong s6 diém dao déng cing pha véi O mrén AB 1a:
3.2.4 =10 diém.

Nhdn xét. Chic mimg cic ban di cb 10i giai ding
cho dé ra ki ndy: Hoang Ngoc Gia Huy, 11 Ly 2,
THPT chuyén Qubc hoc Hué, Thira Thién Hué;
Pham Xudn Khanh, 11A2, THPT Tam Phudc, Bién
Hoa, Ddng Nai; Hupnh Trinh Vinh Phic, 10Al,
THPT Lé Thanh Téng; Quin Tan Pha, TP, Hd Chi
Minh; D6 Thi Thanh Thdo, 12 Toin 1, THPT
chuyén V4 Nguyén Gidp, Quing Binh.

PINH TH] THAI QUYNH
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Bai 1.2/589. Cho mach di¢n xoay chiéu R, L, C
mde noi ticp theo thie e dé (cujn cdm thuan).
Dién dung C o thé thay doj dwoe. Diéu chinh C
dé dign dp o hai daw g dién C la lon nhat, Khi do
dign dap hi¢u dung & hai dau dign tro R la
100V 2 2 V. Khi dién dp tic théi ¢ hai dau doan
mach la LOOV2 V' thi dién dp tirc théi gira hai
dan doan mach chiea di¢n ré va cugn cam la
I(X)JE V. Tinh gia tri dién ap hi¢u dung & hai

dau doan mach AB.

Loi gidgi. U, tuong duong voi u,, vudng goc

véi u. Ta o6 gidn dd vecto nhu hinh vé:

( 2 2
gier) (%)~
Suyra: < Un ‘/_ V2
SRS
Uy, U U;
'10043] (100J—) B
V2] \uv2
— et pasd
Up, U* 100°2
=>U=200V.

Nh@n xét. Do 18i dinh mdy nén trong d& bai: ... dién
dp tire thoi gitva hai dau doan mach chira dién tré va
cugn cim phdi la 100J6 V méi ding. Téa sogn
thanh thit xin 15i ban doc. Trong céc 131 gidi bai ndy
chi c¢6 ban Pham Xudn Khdnh, 11A2, THPT Tam
Phudc, Bién Hoa, Ddng Nai phit hi¢n duge nhim
1an ndy vA dwa ra 1di gidi ding. Xin hoan nghénh
ban.
NGUYEN XUAN QUANG
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Xt 7
| ¢

A
,‘;‘ vt i\",r o, hoo6
T %I\;‘.‘; Py ;

PHUOMNG PHAP

X TOAR

G

Phuong phép gidi cdc bi todn vé diy b, phuong
trinh him rit da dang nhu chinh yéu ciu cia
ching. Trong bdi viét ndy, ching ta sé ding
phuong phip sai phin dé gidi mot s bai todn vé
day s6, phuong trinh ham.
1. Cic bai todn ddi véi diy sb va gidi han
1.1. Bii todn tim s§ hang tong quit cia mdt
day so ‘
e Cong thirc truy hdi 12 mjt biéu thirc tuyén
tinh
Ta xét truomg hop hé thirc truy hoi da cho 13 hé
thirc tuyén tinh
ax,., tax.,  t.+tax =f(xn)

VOi @y, @yyeney @ (@ 20, @, #0) 13 cic hing sb
thi bii todn c6 thé dwgc xem nhw mét phwong
trinh sai phén tuyén tinh.

Thi du 1 (Anh 1980). Tim tdt cd cdc day so (a,)
thoa man a,,=2"-3a, vd (a))la mgt day sé
Loi gidi. Xét phuong trinh sai phén:

alnl =~ 2' "‘30. (l)‘
it @, =u,.2". Thay vao (1), ta dugc:
el |

U 2 =320+ 2 @u, =—Ju 5 (2)

Phuong trinh ndy ¢6 nghi¢ém tong quat la:

3,1 1.
=C.| —— - = _—3.+—.2.
u, C( 2) +5¢>a. C.(-3) 5
Vi ddy (a,) ting nén a,,, >a,. Do dé:
S + 2> s

véimoi neN.

Suyra: 4C.(-3)" < -;-,2" (3), véimoi neN.

1 < 1 P
Véi C>0 twong duong ——>| — | , véi
> 0thi (3) g glOC (2)

moi neN. Ta khong chon duge C, vi khi n chin
thi(—i) — 40,
2

1 3Y
: 1 tuong d — d
Véi C<0 thi (3) g duong 3 <( 2)

voi moi neN. Ta ciing khéng chon duge C, vi
3 L}

khi n 1& thi (—--2-) — —x,

Véi C=0 thi a_=—;-.2' 1a diy s6 ting.

Viy diy s6 cin tim 13 a, =§.2'.

e Cong thirc truy hdi 1 bidu thirc tuyén tinh
v6i hé s6 bién thién

Trong phin ndy, ta s& chi xét mot sé dang dic
biét, don gidn cua cic phuong trinh sai phin tuyén
tinh v&i cac hé s bién thién chu yéu bing phuong
phép dit diy s6 phy, dua vé phuong trinh sai phin
tuyén tinh.

Thidy 2. Tim u,, biét ring
nn+1)
(n+2(n+3)

Laéi gigi. T gia thiét, ta suy ra:
= n(n+1)(n+2)
“Uom D)+ 2P (n+3)
Do dé: (n+1)(n+2) (n+3u,,,
=n(n+1)*(n+2u, +nn+1)*(n+2).

W, =00, = (u, +Dne N,

u

(u, +1).

TOAN HOC
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Dit a(n+1)’(m+2u, =x,, a(n+1)*(n+2)=f,
ta dugc phuong trinh: x,,, —x, = f,, 3, =0.

Gidi phuong trinh ndy, ta dugc:
i (n=Dn(n+1)}(n+2)2n+1)
% 10 .
o _(r=D@2n+1)
Suy ra: u, T el

e Céng thirc truy hdi dang phén tuyén tinh véi
hé sb hing

Trong phin ndy, ta s& tim s6 hang téng quit cia
diy sb dugc cho dudi dang cong thirc truy héi
dang phén tuyén tinh vdi h¢ s6 hing.

Thi dy 3. Tim dav so (x,)thoa man cdc dieu kién:

.‘._ ..
— ne N .
+2

x=a>0x, =
X,

Léi gidgi. T gia thiét ta suy ra x, >0 véi moi

neN' vax, =—"_o e sinidh,

X 42 <% X,

=+l =

Dat i=y_,ta duge: y ., =2y, +1
X,

S Vea =2, -1=0,, = —l'
a

Giai phuong trinh sai phin nay, ta dugc:
__(@+N2"'-a

a

Viy x, = ——— .
W h @ —a

1.2. Bii todn tinh tong cdc sé hang cia mjt diy
s0

Dé tinh tng » s6 hang diu tién cia mot diy sd,
m¢t trong nhimg phuong phap hi¢u qua 1a phuong
phdp sai phin. Sau diy I3 m¢t sd kiéu dp dung:

Pé tinh tong » s6 hang dau tién cua diy sb (a,),ta
tim ham s6 f(n) sao cho a, = f(n+1)-f(n).
Khi d6 @ +a,+..+a,=f(n+1)-f(1). Céch
lim ndy goi ld phuong phdp sai phan hiru han
(tich sé hang tdng quat).

Co thé dy doan ham f(n) bing cich sir dung tich
phin. Ta biét ring tich phin cia da thirc bac & 13

3 6 T?gpug% S3 563(5-2024)

da thic bjc k+1. Béi viy, néu
AF(k)=flk+D)~- f(k)=n" thi f(k) phii c6
bic k+1.

Thi dy 4 (VMO 2001- Bing B). Cho dav so
(x,), ne N, dwgre xde dinh nhir sau:

X, .
X, =—2— VnelN.
2(2n +x, +1

1'1 = 5.
Hay tinh tong cia 2001 so hang dau tién ca day
(x,)
Lai gidi. Tix gia thiét, ta suy ra: x, >0,Vne N,
Dit u, =i, neN’. Tir cong thirc xic dinh day
(x,) cua dé bai, ta cé:

u =3, u,,, =4Q2n+1)+u,, VaeN'.
Giai phuong trinh sai phin nay, ta dugc:
u, =(2n-1)(2n+1), VaeN".

Do d6
3 2 o ool
B w T @i-D@a+l) 2n-1 2n+l’
VneN'. Viy:
1 4002
X + Xy + o+ Xpg0; =l—m=m.

Thi du 5. Cho ddy 56 (x,) théa man diéu kién
v 1 g 2
N =5 Nosy =X, +X,, V2 L.

1 1

Dat §= + . Tim phdn

* &b

n+l x,+1 X010 +1

nguvén ctia tong S.
CPRT T 2 5
Léi gidi. Tacd x,,, —x, =x; 20, suyra diy(x,)

ting. Ngodira x, =%,x, =%>l nén x, >1 vai

moi n2>3 hay < 1. Mit khdc, ta c6:
Y2010

1 _L_ 1 W

¥l o () R Few

Cho » lin luot nhin céc gid tf 1; 2; ..., 2010,
cong timg vé cic ding thirc thu dugc va rit gon ta
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=21<§<23[8]=1.
Nhdn xét. Ta cd thé tong quat bai ndy dudi dang:
1) Chimg minh ring [S,]=1, Vn23, hojc
2) Chimg minh ring lim§, =1.

1.3. BAi todn tim giéi han cia diy s
Trong phin nay, chi yéu ta sé tinh gii han cia
mot sé diy sai phin theo céc him so cdp.
Thi dy 6 (Olympic 30/4, 1999). Xét day so thue
(1, xdc dinh theo cong thue

[u,=aeR
|

lupy =sin(1+07)-1999, ¥ne N

Chirng minh rang (u,) la mot dav hoi tu.
e soe » by 4
Lot gigi. Xét ham so
1 2
F)=Zin(1+7)-19%.

Hamsé f(x) lién tyc trén R va

NOE #l% VxeR.

Xéthim s g(x)=x- f(x). Him s g(x) lién tuc
trén R vacé:

' )-“—Hl >0, VxeR.
1

Do d6 g(x) la ham don digu ting trén R. Dé ¥
rang g(0).g(-1999)<0. Suy ra phuong trinh
2(x)=0cd nghi¢m duy nht, ky hidu 1a 8. Khi
d6 theo dinh 1y Lagrange thi tdn tai ¢ eR sao cho

e~ B|= | )= 1B =1 O, - B

Suyra: |u,,, - fB|< -;—Iu, - B|. T deé:

|“n|‘ﬁ|<‘|" ‘ﬂ1 ( )l"n-l“ﬂl

Viynén limu, = .
n—x

1.4. Bai todn ching minh tinh chit cia diy s

« Tinh chiit s6 hoe

Tinh chét s hoc cia diy sb thudng lién quan dén

s hang 14 sb nguyén trong diy sé do, tinh chit d6

duge thé hign & tinh chét chia hét, nguyén t6 cing

nhau, chinh phuong, dng du, ...

Thi dy 7 (Putnam 1999). Cho dav so (x,) dwoc

xac dinh nhie saw: x; =l x;=2, x5;=24 wa
63 x,_, ~8x,_x:

X, = =t =Un=d Wn>3. Chimg minh
X, sX, 3

="M

rang X, luon luon la boi cua n.

Loi gidi. Dt y, =—=. Khi d6, ding thic

o 671 %3 ~8x, %)
o -‘.-zx;-s

thanh y, =6y, —8y,.,. Gidi phuong trinh sai

phén ndy, ta duge y, = 42" + B.4". Nhung ta co:

duge viét don gian

)‘ =‘ 2,_)3—__l2
‘l X,

nén ta duge: y,,, =4"-2" =22 -1

l(l-“ ™

Suy ra: x, —1’12“‘(2‘" np=2* []@"-D

Ta s& chimg mmh x, chia hét cho knzbang cich
chimg t6 moi udc nguyén t cla n cling 13 wéc cia
X,
Néu 2", me N’ 13 wéc cia n thi m <n -1 (do
2" 2n+1). Viviy x,:2%

Néu p~, meN'véi p 1a s6 nguyén td 1¢, 1a ude
cianthim<n-1(o p">2"2n+l). Doddn
chia hét cho céc s6 nguyén k € { P p"}.
Vi (2, p) = |1 nén theo dinh Iy Fermat bé ta co:

277 =1 (mod p) hay 27" -1: p.

r(=-1) »
Vix =27 []@"-D codn-1 thasd ¢
k=2

(24 =1), trong d6 c6 it nht m thira s§ chia hét
chopnén x ip™. Viy x,:in
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e Tinh chit gidi tich

Tinh chit giai tich cva diy s6 dugc thé hién & tinh
bi chin, tinh h{i tu hay phén ki, tinh don di¢u, quy
lujt cua diy s6 nhu cdp sb cong, cdp sb nhan, ...
Ngodi ra tinh chit cia diy sé con thé hién & céc
biéu thirc chira cdc s6 hang cua diy sd.

Thi du 8. Cho a€ R\ {1}. Xét dav 50 (x,,)dwec

{ “‘ =i

L]

xde dink boi ;<
|+

{“msl

X {aa+ )
= VneN
L 3\: +1

Ching minh rang day so (x, ) bj chan.

Lai gidi. Tir gia thiét ta ¢6 cic x,,, ludn cing diu
vdix, va vi viy luon duong. Ta cé

Do d6, néu O<a<l thi O<x, <l véi moi
neN'. Connéu a>1thi x, >1 véimei neN".

2x,(1-x3)
Miit khic, ta lai 6t x,,, =, = ——5—
3x; +1

Do d6 khi 0<a <1 thi diy (x,)1a diy ting vi bj
chin trén bdi 1, con khi @ >1 thi diy (x,) 14 diy
gidm va bj chiin dudi bai 1.

e Diy s6 va bt diing thire

Véi cdc bii todn lién quan dén bit ding thirc thi
phuong phdp sai phin la mdt trong cic phuong
phap rit hiru higu.

Thi dy 9. Cho dav 56 (x,) xac dink nine sau

i 2n-3
Xy &=y X, = X o Nn=2
x .

L)
n

-

tJ

Ching minh rang x, + X, +..+x, <L ¥vn21.

Loi gidi. Xétday s6 y, =(2n—1)x,. Tacé:

)
Ye=2n=1) — 3.\',_‘
2n
_(@n-D2n-3) vy,
2n 2n-1)-1
y P
=2 = = l._v._,,Vn 2 2.
2n

3 8 T?g?ugg S48 563(5-2024)

Céng thirc trén ciing ding véi a =1, néu ta dit
Yo =1. Talaicé:

AL A R . S
).—l yl—zn_l n ).-Zn—l“ n n -

Viviy: x+x +..+X,
=(."o = )*(J’l ‘yz)"‘---*()’..n —y..)
=Yoo =Ya =1=y, <L

1.5. Cic bai todn Khac

e Tinh tuin hoan cia diy s§

Diy s6 (1) dwoc goi la diy sb tudn hodn (cong

tinh) néu ton tai s6 seN" sao cho u,,, =u, véi
moi neN. S4 s nhu vy duge goi 1a chu ki cia
diy. Chu ki nhé nhdt cia mdt diy sé tudn hoan
con duge goi 13 chu ki co s¢ cia diy sb 6. Trong
thuc hianh, d¢ chimg minh mt diy s 1a tudn hoan
khong nhdt thiét phai xdc djnh chu ki co s& cia
nd. Mt ddy s 1a tudn hoan chu ki 1 1 diy hing.
Thi dy 10. Hay xdc dink so hang tong quat cia
mot ddv so tuan hoan chu ki 2,
Léi gidgi. Gia sit hai diy s6 ddu tién cua diy sd
(u,)cdn tim 1d u, =a; u, =b. Ta c6 phuong trinh
sai phin wy =a; u, =b; u,,, =u,, neN.
Phuong trinh djc tnmg A* —1=0 ¢6 hai nghi¢m
phin bi¢t A=~1, A=1. Nghi¢m téng quit cé
dang: u, = A(-1)" +B.1" = B+ (=1)".A.
Gidi h¢ cic diéu kién ban diu duge cong thirc sb
hang tong quét cua diy sé (u,) la:

o i a+b+(a-b)-1)"

y 2

2. Phuong trinh ham sai phin

Vi méi him sé f:N—> R dugc twong img véi

, (neN).

mt diy sé (u,) véi sb hang tong quit u, = f(n)
nén nhiéu bai toin xdc dinh him sé trén tip N
dugce dua vé bai todn xic dinh sé hang tong quat
cua mdt diy sb.
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Thi du 11. Xac dinh cdc ham so f:N - R thoa
man diéu kién

fO=1,1D)=2f(n+Df =)= /() ©)
vneN'.
Loi gidi. Gia st tdn tai ham s6 f(n) thoa mén
yéu cdu bai ra. Bing phuong phép quy nap, ta
chimg minh duge f(n)>0 véi moi meN. Liy
16garit hai vé cua (5), ta dugc:

In f(n+1)+2In f(n-1)=3In f(n), VneN.
Ta cling ¢6: In £(0)=0, In f(1)=In2.
pit x, =Inf(n) (neN), ta dugc phuwong trinh
sai phan tuyén tinh:
w=3x +2x,_, =0 (neN’).
Giai phuong trinh sai phén nay, ta dugc:

x,=(2"-1)ln2=2"" = f(n)= EA

Thir lai ta thy him s6 ndy théa man cic diéu kién

cua bai toan. Két lugn: f(n)=2*", VneN. .

X =0,x=In2,x

Thi du 12. Xdc dinh ham s6 f:N" =R dwoc
cho bai phwong trinh
9 .
()= g;f(n +D)=nf(n)+nn!, VneN".
Loi gidi. Gia st ton tai ham sé f(n) théa man
yéu cau bii ra. Ta ¢6 nghiém téng quét cia
phuong trinh f(n+1)—nf(n)=0 la:
f(m=Cl2..(n-)=Cn-1.
Ta s€ tim nghi¢ém riéng cia phuong trinh da cho
duéi dang f"(n)=g(n).(n—1)!. Thay vao phuong
trinh da cho, ta dugc:
gn+1)n!=ngmn).(n-)4 nn!
S Ag=gh+1)-gn)=n, VneN.

n(n-1)

Tir day dé c6 g(n) = , suy ra:

. 1
f (n)= -2~n(n =1)((n=1))).
Do d6 nghiém tong quéat cia phuong trinh da cho
la: f(n)=C(n-1)"+ -;—n(n =D((n-1)).

A 9
Thay vao di¢u kién f(1) = e ta dugc C =%.

Viy f(n)=§(n-l)!+-;-n(n-l)(n-l)!.

D& thiy f(n) xéc dinh nhu trén thoa man bai ra
nén 14 ham s6 cin tim.

BAI TAP
I. Tim x,, biét ring x, =a>0,x,,, = g(n)xt,
trong 46 g(n)>0, véimoi neN’, keR".

2. Tim diy s6 (x,) théa min didu kién
px, +4q

Xo=a, X, = , VneN, trong  dé

=, +5§
a,p,q,r,s 1a cac hing sé thyc.

3. (VMO 1984). Diy sé (u,) dugc xic dinh boi:

=4 u=2u, =3u-u

n-19

voi n=2,3,..

bat v, = Z arccotu,. Hay tim gidi han cua v,
1sk<n

khi n dan téi vo cung.
4. (T8/284 TH&TT). Xét diy s6 (x,) xéc dinh boi
X, =a

2% (x,In2-1)+1
._ 2%n2-1
Xéc dinh a dé day c6 giéi han hiru han khéc 0.
5. (Olympic 30/4, 1999). Cho diy sbé (a,)dugc
xac dinh bai

a =1 a =2 a,,,=4a,,—a,, VneN.

, VneN.

n+l

Tim tht ca cic gia tri cua n d& a, —1 1a mot sb
chinh phuong.
6. Cho diy (u,) théa min didu kién

2
u . .
O<u <1, u,, =-;%+u,,, Vn21l. Chimg minh

ring ddy s& (u,) bi chin.

7. Cho diy s6 (a,) xdc dinh bai
1 af i !

a ==, Gy, =——73, Vn21. Chimg minh
2 l-a, +a,

ring @ +a, +..+a, <1, Vn21.
8. (Pé nghi IMO 1992). Cho a, b>0. Tim céc
ham s6 f :[0;+90) — [0;+<0) théa mén diu ki¢n:

F(f(x)+af(x)=b(a+b)x, Vxe [0;+0).
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- xYMEM 090in TOAN HOC VA TUOI TRE

SAU MUOT NAM VOI
TOAN HOC VA TUOT TRE

Nim hoc 1964-1965 t6i hoc 16p 10 (twong
duong véi 16p 12 ngdy nay) & trudng cép 3 Lam
Son, Thanh Héa. Thdi gian ndy tdi li¢u tham
khio rdt hiém. Khodng diu nim hoc, Tap chi
Todn hoc va Tudi tré ra s6 diu tién. Bon tré yéu
Todn chiing tdi may min 1a dgc gia cia Tap chi
tir s& thir nhit nay. Tap chi nhanh chéng thu hut
va trd thanh tai liéu quy véi nhimg hoc sinh yéu
Toan. Ching tdi truyen tay nhau dé doc, ban
luin vé cac bai viét va gidi cdc bai trong muc
Dé ra ky nay. Timg bai ton 1a mét thi thach dé
chiing t3i thi nhau vugt qua, rat hao himg! Méi
khi cé tén sau mdt bai todn trong chuyén myc
Gidi bai kp trude, ching t6i thich lim. Sau ny,
méi khi xem lai cic t Tap chi cii, thiy tén
minh, nhimg ky niém dep vé mét thoi hoc sinh
trd lai. Thit th vi!

Piu thing 4/1965, d¢i tuyén Toan cia Thanh
Héa tip trung & trudng cip 3 Ha Trung, Thanh
Héa dé bodi dudng, chuin bj cho ky thi hoc sinh
gioi Toan mién Bic. Ca thiy va tro déu mang
nhimg s6 bdo Toan hoc va Tudi tré dau tién lam
tai lidu (lic ndy méi c6 khodng 5 s6). Tiéce ring
16p boi dudng méi hoc dwge mdt budi thi phai
gidgi tin vi mdy bay My oanh tac cdu Him
Rong, ciu Pd Lén. Chiing ti vé ty hoc va lam
bai tap theo béo Toin hoc va Tudi tré.

TOAN HQOC .
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Toi 1a mdt trong bdy ngudi doat giai trong ky
thi hoc sinh gidi toén 16p 10 todn mién Béc nién
khéa 1964-1965 (biy hoc sinh dat giai la
Nguyén Dinh Nam, Truémg Phé théng Céng
nghi¢p Hai Phong; Tran Trung Hiéu, Trudmg
Lé Héng Phong, Nam Dinh; Phan Vin Dong,
Phan Vin Ban, Truong Trin Phi, Ha Tinh;
Nguyén Hiru Nhj, Trudng Yén So, Ha Bic;
Nguyén Anh Diing, Trudng Lam Son, Thanh
Héa; Lé Vin Hot, Truomg Thj xi, Hung Yén).
Do chién tranh leo thang cia My & mién Bic,
nim 1965 khong c6 ky thi tuyén sinh vio cic
truong dai hoc ma chi c6 xét tuyén. Vin dé
thanh phin gia dinh lic 4y rit ning né. Téi
khong dugc vao dai hoc. Nam tiép theo t6i lai
ndp hd so xin hoc dai hoc nhung két qua tir ban
tuyén sinh tinh van 1a ... im ling!

Thang 10/1966, theo goi y cia mdt ngudi than,
t6i ra B$ Pai hoc dé héi. Luc ndy miy bay My
bén pha nhiéu, tau hoa di Ha Ngi khong ¢, cic
phuong tién khéc hiém hoi. T6i phai dap xe tir
Thanh Héa ra Ha N§i, hanh trang mang theo 1a
to Tap chi Toan hoc va Tudi tré sé 9, thing
6/1965, trong d6 ¢ két qua thi hoc sinh giéi
Toén 16p 10 mién Bic, nim hoc 1964-1965.
Nhé dé cac chi & B) rit nhiét tinh, huéng din
toi 1am hd so bd sung va téi duge vao hoc khoa
Toén, Dai hoc Su pham Ha N§i (t6i vao hoc
muén so v&i céc ban khic hai thing). Néu
khong ¢6 t& Tap chi Toan hoc va Tudi tré s6 9
thi c6 18 cudc doi tdi da ré sang hudng khac xiu

hon roi!
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Ra trudng, toi gidng day tai Truong Pai hoc Su
pham Vigt Biic (nay 1a Dai hoc Thdi Nguyén).
Tar ndm 1979 cho dén khi nghi hwu, t6i 13 gido
vién chuyén Todn trwdmg THPT chuyén Lam
Son Thanh Héa.

Nhimg nim diu day chuyén Todn, ti ligu bdi
dudmg hoe sinh gidi rit it, Tap chi Todn hoe va
Tudi tré viin 1 tai ligu chinh va quy d6i véi cac
16p chuyén Todn, Ching toi khai thc rit nhiéu
cdc bai todn hay, chuyén dé, bai viét cia cdc tic
gia Nguyén Cdanh Toan, Hoang Chiing, Nguyén
Dang Phat, Phan Dirc Chinh, ...

Nim 1991 tdi may min c6 hai hoc sinh duge
vio dfi tuyén Qudc gia dy thi Olimpic Toén
hoc Qudc té td chirc tai Thyuy Dién. Céc thiy
Nguvén Vin Mgu, Nguyén Viét Hdi lo bdi
dudng va din doan dy thi. Hai hoc sinh cua téi:
D6 Ngoc Minh, 38 diém, Huy chwong Bac
(diém cao nhit doin Viét Nam, trong ky thi nay
doan cua ta khong c6 Huy chwong Vang); Ngo
Dién Hy, Huy chuong Ddng. Bé Ngoc Minh
bay gi¢ 1 gido su ¢ truong Pai hoc Illinois, My
dong thoi dim nhin vi ti Phé Hifu trudng
Trudmg DPai hoc VinUni. Ngé Dién Hy hién 1a
Phé Téng Gidm dc Tép doan Buu chinh Vién
thong Viét Nam.

Nhimg ngdy doan dy thi Todn Quéc té hoc bdi
dudmg (tai nha khich 23 Lé Thinh Tong, Ha
Noi) t6i duge mdi gidng day miy budi. Téi thiy
& dau giwdng cia mdi em déu c6 mdt tip bio
Todn hoc va Tudi tré kha day.

Nim 2014 ti duge em Pé Ngoc Minh mdi sang
My. Lic nay cdc con cia Minh dang hoc phd

thong, va déu gidi Todn. Tdi di ting cic chiu

mét sd tap chi Todn hoc va Tudi tré. Céc chdu
rit thich mén qua dic bigt ndy.
Nim 1995 trudmg chuyén Lam Son ¢6 em Cao
Vin Hanh duge vio ddi tuyén Quéc gia dy thi
Olympic Todn hoc Quée té té chirc tai Toronto,
Canada. Ca sdu em trong dodn Vi¢t Nam déu
gidnh Huy chuong. Két qua todn dodn kha cao.
Cao Van Hanh gianh Huy chuong Bac. Céc
thdy Nguyén Van Mdu, Nguyén Viét Hdi din
dodn dy thi. T6i duge tham gia cing dodn véi
tu céich 13 quan sét vién. M§t diéu rdt tha v 1a
céic em trong dodn di mang theo khé nhiéu Tap
chi Todn hoc va Tudi tré dén Canada dé xem va
lam qua ting, giao lwu vdi cic ban trong cédc
dodn khéc. Nhimg mén qua ndy thit quy va y
nghia. Cic em hiéu nhau bing tiéng Anh va
Todn hoc.
La doc gid cia Todn hoc va Tudi tré tir s6 bdo
ddu tién, sau ndy toi con la thanh vién cia Hji
ddng Bién tip. Khi di nghi hwu, tuy khéng 1én
16p giang day, t6i vin tham gia viét bii, chim
bai cho Tap chi. Py ciing 13 niém vui, lam cho
cufc sdng tudi gid c6 ¥ nghia hon. Céc bai viét
cia toi chu yéu 1a kinh nghiém gidi Todn phd
thong, ma toi tich liy qua qud trinh day va lam
Toén cia minh. TUr nim 2000 dén 2014 tdi
dugc moi tham gia chuong trinh 6n thi Pai hoc
phét séng thudong xuyén trén VTV2. Chinh cic
chuyén & cia Tap chi Todn hoc va Tudi tré
gitip tdi c6 nhidu bai giang thiét thye va phong
phu, cudn hut hoe sinh phd théng.
Sudt 60 nim, téi thye sy yéu thich va gin bo
v6i Todn hoc va Tudi tré,
Véi t6i, yéu Tap chi Todn hoe va Tudi tré cling
13 tinh yéu véi Todn hoe va cdng vige cia minh.
Ha N¢i, thang 4/2024.
NGUYEN ANH DONG
S3 563(5-2024)
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PROBLEMS ... (Tiép theo trang 24)
FOR HIGH SCHOOL

Problem Bai T6/563. Suppose that » is a positive

integer which is less than 11 and p,,p,,p,,p are

prime numbers satisfying the following conditions

i) p,+p; is a prime number;
i) p+p.=3p.
i) py+p=p (A +Dy)-
Compute the value of the expression
L=pp,pi+p-n.
Problem T7/563. Given real numbers x, y, =
that

such

(x=35)* +(»-3)’=1 and -2<2<2.
Find the maximum and minimum values of the
expression P=x"+y'+z'-2)z.
Problem T8/563. Given a triangle ABC with AB =
¢, BC = a, C4 = b. Let m,,m,,m_be the lengths of
the medians from the vertices 4, B, C respectively.
Show that

a) -a—+i+—c—22\/§;

, m, m,
by MM m W3
a b ¢ 2

Problem T9/563. Find m so that the following
system has solution

m + % + Y 2 =xp
m(i'/;-“+.r’+i‘/;;+l)=(2_\’+l—m)3/-;;

TOWARDS MATHEMATICAL OLYMPIAD

Problem T10/563. Given the sequence (u,)
determined as follow

L ,VneN.

Y R T T
i P nu+u+l

Find lim n’u,.
Problem T11/563. Find all functions f:R—5R
satisfying
2 4
JF@)f ()’)-Jy=§f (x+)’)+-3-(-r+y+2).\7x,y€ R.

Problem T12/563. Given a triangle ABC with the
circumcircle (O) and the incircle (/). Suppose that
() is tangent to BC at D. The perpendicular
bisector of ID intersects (O) at U, V. Denote by K,
L the reflection points of D in IU, IV respectively.
Show that the circumcircle of AKL is tangent to
the circle (0).

DR. NGUYEN PHU HOANG LAN
(University of Education, VNU, Hanoi)

R R R e R R e s e e e S eSS

SAILAM ... (T¥ép theo trang 47)

Binh phuong hai \’é, ta co:

4l 2|o' - 10} +25
hay 7 -2J6< |:|: <7+26. T dé suy ra:

V6-1<| <6 +1.

Nhu vdy, tip hop cic s6 phirc z 13 hinh vanh
khuyén, nim trong dudmg tron tim (0,0) bén
kinh V6 +1va nim ngodi dudng trdn tim (0,0)
bén kinh V6 — 1, ké cd bién cia hai dudng tron.

TOAN HOC
¥ CTugitpa_ S6563(5-2024)
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Sau khi ban Hoa hoan thanh 161 gidi, rit nhidu ban
tin thanh vi vo tay khen nggi, vé mét 1oi gidi ngiin
gon v hay. Bit chet, thay gido dit cau hoi: "Loi
gidi ciia ban Hoa da chinh xdc hay chira®, 1am ca
16p suy nghi va khong biét gidi quyét thé nao? Ban
ndo c6 thé gitp duge Hoa va 16p 12A véi mdt 1di
giai chinh xic!
TRAN MINH HIEN
(GV THPT chuyén Quang Trung, Binh Phudr)
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TIENG ANH QUA CAC BAI TOAN
BAI SO 104

PROBLEM. The diagram shows graphs with  Solution.
cquations v = fix) and v = g(x). Describe fully  First, we can stretch the graph of y = f{x) in

a sequence of two transformations which y - direction with the factor 2,

transforms the graph of y = fix) to y = g(x). Then, we translate the new graph with the
¥ vector <-6; 0>,
| 2 1 Remark: The exercise is selected from an AS-
i
- 1 level math past paper.
1 =4 fa =
I / TU VUNG
r‘ "1-'{"[ 2 ) gruph > (I(; thi
{‘T_lw "I y=fix) . s
Reendnd - stretch : gidn
_,' I -.6 P | =2 0 4 6 . ¢
"‘*“-*/ stretch with factor 2 tgian hé so 2
t | / translate : tinh tién
1T /% L
——f— . vector L vecto
T
AR = NGUYEN PHU HOANG LAN
L

(University of Education, VNU, Hanoi)

EXXEXXFXXXXRXRREXLRRERRRLRRRELRRRRTRXERERRRXR AR

BAI DICH SO 102

BAIl TOAN. Anne da dan mgt sé khoi lap phwong lai vai nhau thanh mét hinh khoi. Khi cé ay
voay hinh khoi do theo cde mdt khac nhau ciia né dé kiém tra thi thu dwge mét s6 hinh bén duwoi.
Hinh nao khong phai la hinh nhgn dwoc khi cé dy xoay hinh khoi ?

CLiTD

Lai gidi. Ta c6 thé kiém tra tryc tiép ring Anne  Nhgn xét. Ki ndy ban Nguyén Himg Cuwong,
nhan dugc cic hinh B, C, D, E va khong nhin
dugc  hinh A khi xoay hinh khéi da 1am theo
cac mdt khac nhau. Do dé cdu tra 1 1a A.

Xid Nhon My, TX. An Nhon, Binh Djnh co
bai dich twong d6i tot, giri bai vé Toa soan
Lurw §: Bai tap ndy duge swu thm tirmdt dé thi  S0m- Xin hoannghénh ban.

Todn IKMC danh cho hoc sinh 16p 7 va 1ép 8. HO HAI (Ha Ngi)

S4 563(5-2024) T?g}“uggce 43
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BAl TOAN 83 (Olympic Canada 2002). Cho
ode s dwong a.b,¢.. Chiimg minh ring

g +a+b+e o 3

b ca a
Lo gidgi. Cich 1. Ap dung bit dﬁng thirc Cauchy
cho 3 6, ta cb:

a!
—+b+c23a (1)
be

b)
—<+c+a23b (2)
ca

CS
—+a+b23c (3).
ab

Tir (1), (2) va (3) ta c6:
a b
;+;+E+2(a+b+c)23(a+b+c)
ad »¥
S —+—+—2a+db+ J
B o e aad ¢ (dpem)

Ding thirc xdy rakhi a=b=c.
Céch 2. Ap dung bét ding thirc Cauchy cho 4 s6,

3 3 3 3 633 3
a . a & ¢ abc

—+—+—+—"'24‘—Tﬁ=40.
ca ab abc

3 3 3 3

a b ¢

—+—+—+—24b;
ca ca ab

@ v &

—+—+—+—24a.

bc ca ab ab g
Cong theo vé cic bt ding thirc ndy ta ¢6:

a@ b»¥ o
—+—+—)24(a+b+c
4(bc ca ab) ( )

ta cd:

Tuong ur:

a b
& —+—+—2a+b+c (dpcm).
bc ca ab (dpcm)

Ping thirc xdyrakhi a=b=c

TOAN HOC
' Cludifpe

S3 563(5-2024)
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Cich 3. Ap dung bit ding thirc Cauchy cho 3 s§
ta cd:

3
Z—c-+s/b_c+&23a.
b!
Tuongty:  —+ ca+s/c;23b;
ca
3
%,-+ ab +Jab 2 3c.
a

Cong theo vé céc biit ding thirc nay ta cé:

3 3 3
1-+b—+c—z3(a+b+c)—2(Jab+\/b¢:+\/ca)
bc ca ab

a »¥
S —+—+—23a+b+c
be ca+ab = )

~(a+b+b+c+c+a)

a b ¢

& —+—+—22a+b d "
bc+ca+ab a+b+c (dpcm)

Diing thirc xdy rakhi a=b=c.
Céch 4. Ap dung bit ding thirc Cauchy cho 2 sé

3 2

ta co: £—+0220;
be Jbe
b b
—+b22 5
ca Jca
c3 2
—+c22 .
ab Jab

Cong theo vé céc bat ding thirc ndy lai ta c6:

a b a b c’)
Syl sl Lo Xy
bc ca ab \Jbe Jea ab
-(a+b+0¢)
3 3 3 2 2 2
c>a—+b—+f_>2 2a +2b +2c
b+c c+a a+b

ca ab
—(a+b+0)
a b & 2Aa+b+o)
P—t—t—22————=-(a+d
be o e erbrg) Brota)
a! 3 C)
D —+—t—>2 d ’
g a+b+c (dpcm)

Dfmgthl'rcxéyrakhi a=b=c.

Cich 5. Ap dung bit ding thirc Cauchy cho 2 sé
lién tiép 2 13n ta c6:

Dugc quét bang CamScanner |


https://v3.camscanner.com/user/download

y @
Twong ur b—+c_2 2}_"‘_.

¢ ac
— s —
; abzz.—b :

Do 44 ta cin chimg minh:
ab bc ca
—+—+=a+b+c (**
¢ a b atbre (™.

Lai p dung bit ding thirc Cauchy cho 2 sé, ta co:
ab be abbe

—_t—22 =2b.
c a ca
Tuong nr: £+-‘322¢
a b
2.;.0_0.220.
c b

Cdng theo vé cdc bit ding thirc lai ta thiy (**)
ludn ding, suy ra didu phai chimg minh.

Ding thirc xdyrakhi a=b=c.
Cich 6. Bit ding thirc da cho twong duong véi

at ¥
+ +
abc abc abc

2a+b+c

=a'+b'+c' 2abc(a+b+0)
= (@ -b) +(B =) + (¢ -a’)
+2(a@’h* +bc* +c’a’ —abc(a+b+¢)]20
= (@ -0 + (B =) +(c* -a*) +(ab-be)’
+(be-ca)’ +(ca-ab)’ 20.
Ding thirc xdy rakhi a=b=c.

it 7. Dt dn phu va bién ddi bdt ding thirc vé

dang co ban.
.. a b c ”
Dit —=x;—=y—=2 vai x,»2>0.
be ca a
Bat dfmg thire dugce dua vé dang:

X v: |

—-+— +-——+—

= oz

@x +y 42 ZJ.;-#ﬁ-hf;

nz Joz
ey 2 oW+ Jy+47).

Mt khic dp dung bit dﬁng thirc quen thude:
a® +b' + ¢ 2ab+be +ca lién tiép, ta co:

dayiadopeymen

2 Joz+ vz + =y
2 Joz(Vx+y+V2)

(dpcm). Ding thirc xdy rakhi a=b=c.

MAI VAN NAM

(GV THCS Khanh Hong, Yén Khanh, Ninh Binh)

Nhdn xét. Ky ndy ban Ha Phwong Anh, 10CT,
THPT chuyén Hing Vuong, TP. Viét Tri, Phii The;
Nguyén Vin Dirc Thang, 9A, THCS Quynh Trang,
TX. Hoang Mai, Ngh¢ An; Trwong Quang An, xa
Nghia Thing, huyén Tu Nghia, Quing Ngii;
Nguyén Hung Cuwomg, xa Nhon My, TX. An Nhon,
Binh Djnh; Tran Minh Hing, 10CT, THPT chuyén
Binh Long, Binh Phwéc; Nguyén Gia Van, 10Al,
Nguyén Phwong Hodng Minh, 10E2, TH, THCS
&THPT L& Thinh Tong, quin Tan Phi, TP. H Chi
Minh ciing d6ng gbp mét sb cich gidi tot, twong ty
véi cdc cich gidi & trén. Xin hoan nghénh tit ca cdc

LE MAI (Ha Noz)

thécbangmlhgmbénoanss dumdayveTba
sogn Tap chi TH&TT trude ngdy 30.6.2024.

BAI TOAN 85. Cho a. b, ¢ 1d cde so thye dwong.

Chimg minh rang

M

a R b= 3 t.: 2_!_
a*+3ab+ 26 b +3be+2¢ S +darda 2

PAO VAN NAM

(GV TH, THCS May Academy, Dinh Cong,

Hoang Mai, Ha Ngi)
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BAl TOAN 91 (Putnam, 1940). Hav tim tat ca

bo ba cde s6 hivu tv (a, b, ¢) la nhimg nghiém cua
phwong trinh 3° +ax” +bx+e=0 (1)
Loi gigi. Do a, b, ¢ 1a ba nghi¢m cia phuwong
trinh (1) nén theo djnh ly Viéte ta cé:
atb+c=—-a (2
ab+bc+ca=>b (3).
abc=-c C))
Tact: (@)= c(ab+1)=0.
o Néu ¢ = 0 thi (4) & 0 =0 (ludn ding) va h (2),
(3) trd thanh:
a+b=-a b=-2a
=S
ab=>b a(-2a)=-2a

b=-2a a=0 [a=1
Q{2a.(a—l)=0Q{b=0v{ aly’
Ta dugc hai bd s6 hiru ty (a, b, ¢) 13 (0, 0, 0) va
(1, -2, 0) théa man bai todn.
e Néu ¢ # 0 thi tir (4) ta ¢6 ab =-1. Tir (3) suy ra:
-l+bc+ca=b (5).
T (2) ta ¢d: ¢c=-b-2a. Thay c=-b-2a vio
(5) ta duge:
—14+b(-b-2a)+(-b-2a)a=b
& -1-b-2ab-ab-2a*=b
& -1-5 =2(-)-(-1)-2a"=b
&2a°+b+b-2=0 (6).

Txab=-1,suyra:b= —l, thay vao (6) ta dugc:
a

2
2a’+(-1) S

a a

TOAN HQC )
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@20"‘+-l—,—1—2=0
a a

&2 -2a-a+1=0
<:>(a-l)(2a’+2a’—l)=0¢:[n=,l L
2a° +2a° -1
- Xéta=1,tatimduge b= -1, c=-1. By 3 s6
hivu ty (a, b, ¢) = (1, -1, =1) théa man bai todn.
- Xét 2a°+2a°-1=0(7). Ta sé chimg minh

PT(7) khong c6 nghi¢m hiru ty. Thit vy, gid sir

PT(7) ¢6 nghi¢m hiru ty a=Z véim,neZ,
n

n#0,(m,n)=1. Suy ra:

2m'  2m?

"3 n!

“1=0o2m’ +2m*n=n’.

Do 2m' +2m'ni2 nén n’i2=>ni2=>2m'i 4
m'i2=>m:2. Didundy vé Iy vi (m, n) =1. Suy
ra didu gid sir 1a sai, nhu viy PT(7) khong c6
nghi¢m hiru ty.
Két lugn: Viy céc bd ba sb hiru ty (a, b, ¢) cin
tim la: (0, 0, 0), (1,-2,0), (1,-1,-1).
Nhgn xét. Hoan nghénh ban Ddo Van Nam, GV TH,
THCS May Academy, Djnh Cong, Hodng Mai, Ha
N§i da c6 1&i giai dang cho bai todn ndy.

NHU HOANG

Sau diy 1a bai tip d& nghi. Ban doc hiy gii 10i
gidi vé Toa sogn TH&TT trude ngdy 30.6.2024.

BAITAPPENGHT

BAl TOAN 93. Cho a, b, ¢ ld cdc s6 nguyén
2 <2 . . ’ gl g JRNGE RN B
phdn biét va P la da thice v6i cde h¢ 50 nguyen.
Chitng minh ring khong thé xdy ra dong thoi
P@) =b.Pb)=c,PQ)=a. . . o
HU'U (Ha Noi)
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GIALDAP: KET QUA DA DUNG CHUA?
(D¢ ding trén THRTT 6 558, thdng 12 ndm 2023)

Phan tich sai lim. Ci hai ban Khdnh Linh VA

Pang Vinh d&u sai lm khi nhin dinh ring ——
z—

1A 8§ thudn &0 khi va chi khi x* =dx+ )y =0.

N&u —— 1A 54 thudn do thi x* —dx+y* =0,

nhung didu ngwoe lai khong ding.

Lo gidi diing. Goi z=x+iy Vvoi x,yeRvaild
don vi d0. Khi d6 |z -3i|=5 tré thanh:
X +(p=3) =25 (.
Ta lai cd:
__xey _ ()(a-d-p)
-4 x+iv=4  (x-4+iy)(x-4-iy)
_ (x* —dx+y?)—dyi
(.\*-4)2 Py

So

: 1 56 thudn do khi va chi khi
¥ odx+yi=0 ()
{(x -4) +)'20 )
T (1) va (2) ta ¢d hé phuong trinh:
_[.\': +(v=3)' =25 {l\'—3y=8
L=

1.\“\ —dx+y' =0 P —dx+y* =0

2x-8
y=
3
=3 2yi gt
X —4\+(h‘ ] =0
3
‘___l\'—S
=473

1337 —68x+64 =0

2r -8 { =4
X =
) 3 y=0
Oelx=4 (—J X = -!-6-
g 13
' l] )y = —3—‘-‘-
(A% 15518
16
= —
pi chibu véi didu kién (3), nghiém '32 K
s
x=4
théa man (3), cdn nghi¢m {'  Khong tha
v"=
mdn (3).
. .16 24
Chimg 6 ¢6 duy nhit s phirc = =T3--ﬁi thoa

min cdc yéu cau cua bai toan. Chon dép C.

Nhgn xét. Hoan nghénh ban Nguyén Hing Cuomg,
xd Nhon M§, TX. An Nhon, Binh Djnh da phét hi¢n
dwge sai lim va dva ra 101 gidi ding.

1

- BAITOAN SO PHUC

Trong tiét én luyén dé chuin bj ky thi THPT quéc
gia nim 2024 cua 16p 12A, thiy gido dua ra mt
de todn, phdt trién cua dé minh hoa mdn Toin
nim 2023 cua BY Gido duc va Dao tgo, cy thé nhur
sau:
Dé bai. Tim t@p hop s6 phiec = théa man diéu kién
'~ 3 - 4i= 2§

Vi bai tip nay di quen thugc, rit nhiéu hoc sinh
gio tay xung phong lén gidi, thiy gido chon ban
Trang, 16p trudng cla 16p va cling giéi nhit 16p
Ién bang trinh by 1 gidi. Duéi diy 1 101 gidi cia
ban Trang.
Loi gidi ciia ban Trang:
Sir dyng tinh chét |4 - B| > |l4| - |B, ta cé:

2= |1~ (3 + 4| 2 |l - 13 + 4| = |1z - 51

(Xem tiép trang 42)
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Tap chi TOAN HOC vi TUOI TRE
Mathematics and Youth Magazine

XUAT BAN TU 1964
S 563 (82024) i
Tda soan : 1678, Glang V@, DOng Da, Ha NI
07T Blén tdx: 02435121607,
DT Phat hanh: 024.35142649, 024.35682701
Email: toanhoctuoitrevietnam Sgmail.com

BAN CO VAN KHOA HQOC
GS. TSXH. TRAN VAN NHUNG
TS NGUYEN VAN VONG
GX DOAN QUYNH
PGS, TS. TRAN VAN HAO

CHJU TRACH NHIEM XUAT BAN

Téng Gidm doc NXBGD Vi¢t Nam
HOANG LE BACH
Téng Bién tap NXBGD Vidt Nam
PHAM VINH THAI
Vién tnimg Vién nghién ciu Séch va HLGD
PHAN XUAN THANH

HOI DONG BIEN TAP

Téng bién tdp : TS. TRAN HOU NAM
Thue ki Toa soan 2 ThS, HO QUANG VINH

Phé téng biém tfp : CN. TRAN THI KIM CUONG
TS. LE HONG MAI

TS, TRAN DINH CHAU. TAS. NGUYEN ANH DONG, 7S. TRAN NAM DOUNG, 7S. NGUYEN MINH DUC, 7S. NGUYEN MINH HA,
IS. NGUYEN VIET HAL PGS TS. LR QUOC HAN, TAS. PHAM VAN HUNG, PGS. TS. VO THANH KHIET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. PHAM THI BACH NGOC, PGS. TS. TA DUY PHUUNG,
TAS. NGUYEN THE THACH. GS. TSXH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAL TAS. VO KIM THUY, PGS. TS. VO

DUOUNG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY

@ Danh cho Trung hoe Co'sé
For Lower Secondary School
Ngwyén Anh Tudn - Ung dung cia mdt bai
todn quen thude.

@ Huong din gii 42 thi chon hoc sinh gidi mon
Toén - 16p 9, tinh Bic Giang, nim hoc 2023 -
2024.

(D b thi chon hoc sinh gidi mon Todn - 16p 9,
tinh Nam Djnh, nim hoc 2023 - 2024.

(D pitn din day hoc toin
Nguwyén Quang Thi — Mjt quan diém v& ké
hoach bai day.

(D Chuin bj cho ki thi THPT Quéc gia
Nguyén Cong Chudn — St dung phwong phép
hiam s6 d¢é gidi phuong trinh, bit phuong trinh
mi va ldgartit chira hai dn.

@ Dé ra ky ndy
T1/563, ..., T12/563, L1/563, L2/563.

Problems in This Issue

Bién tép: LE MAIL NHU HOANG

T'ri sz, phit himk: HOANG TH] KIM PHUQNG, TRAN TH] MINH HIEN

@ Giii bai ki trude
Solutions to Previous Problems
T1/539, ..., T12/559, L1/559, L2/559.

@ Phuong phdp gidi todn
Lé Ho Quy, Nguyén Ngoc Duyét, Pham Binh
Nguyén — Sit dung phuong phdp sai phin dé
gidi mdt s6 bai todn vé diy s6 va phuong trinh
ham.

@ X niém 60 nim Tosn hoe va Tudi tré
Nguyén Anh Diing — Su muoi nim véi Todn
hoe va Tudi tré.

@ Tiéng Anh qua cdc bdi todn — Bai s6 104 -
Bai djch s6 102.

@ Nnidu cich giii cho m{t bai todn — Gidi bai
todn 83 — D¢ bai todn 85.

@ Dbuich té gisi qua céc bai toin hay — Gidi
bai todn 91. D¢ bai todn 93.

@ saitim dan?
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NHA XUAT BAN GIAO DUC VIET NAM
THAM GIA HOI SACH TAI VAN MIEU - QUOC TU GIAM

Ngdy 17/4/2024, tai Van Miéu -
Quoc T Giam, Ha Noi, B Thong tin va
Truven thong phoi hgp Ban Tuyén gido
Trung uong, Bd Van héa, Thé thao va
Du lich. Uy ban Nhan dan thanh pho
Ha Noi t6 chiic L& khai mac Ngay Sdach
va Van héa dec Viét Nam lin thi Ba

nam 2024,

Glan mfnq bau sach cua NYBGD\'\’

Su kién duge 16 chiic nham phat huy
nhing gia tri truyén thong tét dep cua
dan tdéc. nhan thic rd vai tro, tam quan
trong cua sach va viéc doc sach doi véi
sy phat trién cua déi séng xa hoi.

Ong Nguyén Chi Binh - Phé Téng Giam déc
NXBGDVN tai gian tning bay sach

Theo thong tin tu Ban t6 chite, Ngay

Sach va Van héa doc Viét Nam lan nay

thu hit sy tham gia cia gdn 60 don vi
xuit ban, phat hanh sich trén ca nudc,
dién ra W ngay 17/4/2024 dén hét
ngay 21/4/2024 tai H6 Van thudc quan
thé di tich Van Miéu - Qudc T\ Giam.

Nha xudt bin Gido duc Viét Nam
tham gia Ngay Sdch va Van héa doc
Viét Nam lan thit ba véi gian tning bay
hon 1000 dau sich nhu siach gido
khoa. sich mam
khdo...

non, sach tham

Trung tam Sach va Thiét bi Giao duc
ADCBook (don vi thuoc NXBGDVN) ciing co
mat tai Hoi sach véi 02 gian hang D10-D11

Nha xuat ban Giao duc Viét Nam da
nhiéu nam lién la don vi tham gia tich
cyc trong cac hoat dong nham phat
trién van hoa doc. Tai gian hang A5
cua Nha xudt ban Giao duc Viét Nam
da trién khai chuong trinh wu dai lén
téi 50% vai rat nhiéu dau sich va hang
nghin qua ting hap dan danh cho
khach hang c6 héa don td 99 000
dong... trong suét thdi gian dién ra Hoi
sach.

BAN TRUYEN THONG
(Nha xudt ban Gido duc Viét Nam)
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Ban doe than mén! THU’ N G6

Trong 60 ndm qua, Tap chi Todn e ¥ Tudi trd Khong nging phat tridn va da tnd thanh n@idi ban
than thict clla nhidu thd h¢ hoe sinh, gido vidn va ban doc yéu todn trén od nide, Tap chi Toan hoe v
Tudi ¢ A3 nhan nhidu Gidy khen, Hudn huy chaing va nhimg phdn thidng cao quy khae ma Dang va Nha
nude trao QAng. Didu nay o duge 1 nhd oong sice clia cde nha todn hoe, cde nha sit pham, cde dy vien hoi
Adng bien P, ode cong e vien va ban doc yeu todn trén od nuwde, Thay mat Ban bién tap, ching 6i xin
cdm on ban doe @i xa, cde nha khoa hoe v cde odng tie vidn w nhimg déng gop to 1dn dé.

DS chiao mang 60 nam thanh Kp va phat tridn Tap chi Todn hoe va Tudi tré, 1 thang 4.2024, Ban bién
Qp s md chuyen mye: Nhing héi we, nhing ky ni¢m vé Tap chi Todn hoe va Tudt tré. Noi dung cic bai
trong chwyen mye nay s& Vit v nhang hdi W, nhimg Ky ni¢m, gin bé cda ban doc vii Todn hoe va Tudi
e} nhimg dnh hidng, déng @p ca Tap chi Todn hoe va Tudi tnd 4ol vii phong trao hoe todn, @idi toan,...
trén todn qudc,

Bai vidh o6 the vidt tren gidy hode ddnh mdy vi tinh (nén bing chuong trinh soan thdo van ban word).
Trén bai vict cdn ghi rd: Ho teén, dja chi, s0 di¢n thoai. Bai vict khong qua 4 trang danh may.

Bai vicl o0 the @i W Toa soam:

- Gl file word theo dja chi email: toanhoctuolirevietnam@gmail.com

- Gii bai theo dwdng Buu di¢n. Phong bi 06 dan tem, @i v& dja chiz Tap chi Todn hoe va Tudi ré, 1878
Gidng Vo, Ping Da, Ha Not

- Hode dén Tod soan Tap chi @i trye ticp.

Ban bi¢n tip mong mudn nhin duge cde bai vidt o ban doc. Tran trong cdm on!

TH&TT
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CUGC THI VIET CHUYEN DE TOAN CHAO MUNG 60 NAM TOAN HOC VA TUO1 TRE

D& chdo ming 60 ndm thanh Iip VA phdt trién Tap chi
Todn hoc v Tudi trd, Ban bidn tip ¥ chic cude thi
viét chuydn @& Todn cho bic THCS va THPT.

« DO tugng dy thi: Gido vidn dd ho¥e dang day O bic
THCS, THPT, Gidng vign, Sinh vign O céc trudng Dai
hoc, C20 ding va ban doc yéu thich Todn.

« NOI dung bAi dy thi: LA cdc chuydn @8 bSi dudng
hoc sinh @idi todn; cdc chuydn A€ On tip, On thi cudi
cip; nhing tim i, sing tao trong vidc day hoc Todn
(bc THCS, THPT).

o ThE 1€ cudc thi: M3 ngwdi tham gia cude thi dupe
gUi khONg Qud 3 LI dy thi khic nhau. Cic bai dy thi
o6 th 1 cdc séng ki€n kinh nghiém a3 ding ky, holc
dat gidi O Trudng, Phdng, SO.... nhung chua ting dupc
xuit bin thinh sich, bdo, tap chi vd cling chua tham
gia cudc thi ndo khic.

Két qui cudc thi s& duoc odng bY trén THATT thdng
11 niim 2024 (S8 569). Cic bl hay cb thé duwpe chon
ding trén Tap chi holic in thinh sich. Cic tic gid

duoc hudng nhudn bit theo quy dinh clia Tap chi. Bai

vidt tham dy cude thi thude bin quyén cla THATT.

Gidy phép XB s8 S3¢/GP-BTTTT cip ngay 19.11.2020; Ma s&: 8BT5M24

o Thii han gdi bai dy thi: Trude ngdy 15/10/2024.
 Quy cdch bai dy thi: Bai dy thi dupc ddnh mdy vi
tinh, nén ddng chuong trinh soan thdo vin bidn word
(00 file). Trén mdi bAi dy thi ghi 1&: Ho va tén, dia chi
Trwdng, X3 (phudng), huydn (qudn), tinh (thanh phd),
sd didn thoai. Bai dy thi khdng qud 15 trang dénh
mdy. Trén cing cla trang 1 mdi bdi dy thi ghi 16
Bai dy thi viét chuyén dé Todn
chdo ming 60 ndm TH&TT.
o Cach gi bai dy thi: Bai dy thi gUi v& Tda soan
TH&TT bing céch:
- GUi file word theo dia chi email:
toanhoctuoitrevietnam@gmail.com
- GUi bai theo du)ng Bwu didn. Phong bi ¢6 dén tem,
gli vé diachi:
Tap chi Tadn hoc va Tudi tré
1878 Gidng Vo, Ddng Pa, Ha NOi
- Holtc d€n Tod soan Tap chi gli tryc ti€p.
- Gidi lhu‘&ng Nhﬂng nowi doat gidi S8 dubc nhan

Gidly ching nhdn va Ting phim cla Tap chi.
b TH&TT

Gld: 18.000 ddng

In tal Xi nghiép Bin 46 1 - BQP
MuSi tdm nghin déng

In xong va ndp hiu chiéu théng S ndm 2024
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