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KY THI CHQN HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2024 - 2025

Mén: TOAN , ‘
Thoi gian: 180 phit (khong ké thoi gian giao dé)
Ngdy thi thir nhét: 25/12/2024

DE thi gom 01 trang, 03 cdu

Cau 1 (7,0 diém)
Xét da thirc P(x)=x"—x* +x.
a) Ching minh rang v&i moi s6 duong a, dathic P(x)—a c6 duy nhit mot nghiém duong.

b) Xét ddy sb (@,) duge xdc dinh boi a, ik va véi moi n>1,a,,, 1a nghiém duong cta da thirc
3
P(x)-a,. Chiing minh ring day (a,) c6 gi¢i han hitu han va tim giéi han d6.

Céu 2 (7,0 diém)
Véi mdi s6 nguyén n > 0, dit u, = (2 +\/§)n +(2—\/§)n .
a) Ching minh ring u, la s§ nguyén dwong voi moi #>0. Khi » thay ddi, sb du cua u, khi chia cho

24 16n nhét bing bao nhiéu?
b) Tim tat ca cdc cip sb nguyén duong (a,b) v6i a,b nhd hon 500 sao cho véi moi # Ié ta c6

u,=a"=b" (mod 1111).
Ciu 3 (6,0 diém)
Cho tam gidc nhon khong cin ABC ndi tiép dudng tron (0) va c6 truc tim H. Pudng thing AH cit
lai (0) tai diém D khéc 4. Goi E va F tuong tmg la trung diém céc doan thing 4B va AC. Pudng
thing di qua H va vubng gbc véi HF cit duong thing BC tai diém K.
a) Dudng thing DK citlai (O) taidiém ¥ khic D. Chimg minh ring giao didm ctia duong thing BY

va dudng trung tryc cua doan thing BK nim trén dudng tron ngoai tiép tam gide OFY.

b) Puong thing di qua H va vudng géc véi HE cit dudng thing BC tai diém L. Pudng thing DL
cét lai (O) tai diém Z khéc D. Goi M,N va P tuong tng I3 giao diém ciia cdc céip dudng thing
(BZ,0E),(CY,OF) va (BY,CZ). Goi T 14 giao diém cia cip duong thing (YZ,MN) va d 1a

duong thing di qua 7' va vudng goc véi OA. Chitng minh ring d di qua trung diém ctia doan thing AP.

HET
* Thi sinh KHOAANG duoc si dung tai ligu va mdy tinh cdm tay;
* Gidm thi KHONG gidi thich gi thém.



KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2024 - 2025

Mén: TOAN , ‘
Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngdy thi tht hai: 26/12/2024

Dé thi gom 01 trang, 03 cdu

Cau 4 (7,0 diém)

Cho tam gidc nhon khong cin ABC ¢6 céc duong cao 4D,BE,CF v6i De BC,EeCA va
FeAB. Goi H,O va I twong ung la tryc tdm, tdm dudng tron ngoai tiép va tdm dudng tron noi
tiép ctia tam gide ABC,M,N va P tuong tng 13 trung diém cdc doan thing BC,CA va 4B. Goi
X,Y vi Z tuong ing 12 giao diém clia céc cip dudng thing (A7, NP),(BI,PM) v (CI, MN).
a) Chimg minh réng cac dudng tron ngoai tiép cac tam gidc AXD, BYE,CZF c6 hai didm chung

nim trén duong thing OH.

b) Cac dudng thing XP,YM va ZN tuong mg cét lai cac dudng tron ngoai tiép céc tam giac
AXD, BYE va CZF tai céc diém X',V' va Z' (X' #X,Y'#Y,Z'#Z). Goi J la dibm dbi
xtmg ctia / qua O. Chiing minh rdng X',Y’ va Z' cting nim trén mot dudng théng vudng goc
v6i dudng thing HJ.

Cau 5 (7,0 diém)
Cho mét biang 6 vudng 3k x3k (k 1a sb nguyén duong), céc 6 cia bang dugc danh toa d6 theo cot
va hang: 6 (i; j) nim trén ot thit 7 tr trai qua phdi va trén hang th& ; tir du6i 1én trén, Nguoi ta
mubn d3t 4% vién bi vao cdc 6 ciia bang, mdi 6 c6 khéng qué mot vién, thoa man ddng thoi hai
didu kién sau;
o  M®di hang va mdi c6t ddu c6 it nhat mot vién bi;
o MB&i vién bi ndm cling hang hogic cing cdt véi it nhdt mot vién bi khéc.
a) Xét k=1. C6 bao nhiéu cach dat 4 vién bi vao bang thoa man cac diéu kién trén?
(Hai cach diit bi dugce coi 1a khic nhau néu c6 mot O (i; j) co bi trong mdt cach dit nhung
khong ¢ bi trong cach con lai.)
b) Xét k>1 téng quat. X4c dinh sb tw nhién N 16n nhit sao cho véi moi céch danh déu N 6
phén biét trén bang, lubn tdn tai mot cach dit 4k vién bi thoa man cac didu kién trén ma khong
¢6 vién bi ndo dit & mot trong N 6 di duge danh dau.

Céu 6 (6,0 diém)
Cho a,b,c¢ 1a céc sb thyc khong 4m théa médn a+b+c¢ =3. Chitng minh réng

\/3a3+4bc+b+c +\/3b3+4ca+c+a +\/3c3 +4ab+a+b =9.

HET
* Thi sinh KH()!VG dugc st dyng tai lidu va mdy tinh cam tay;
* Gidm thi KHONG gidi thich gi thém.




KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2024 — 2025

Mon: Todn
Ngay thi: 2§-26/ 12/2024
Ddp an gom 08 trang

Cau

N¢i dung

e R
Piem

1
(7,0
diém)

3,00

Pit Q(x) = P(x)—a. Suy ra Q'(x) =4x> —3x? +1. Theo bét ding thitc Cauchy, ta cé

45 =3x* +1=2x +2x° +l—3x2 +3233,/4x6 R —3x? +3=-3—> 0,Vx > 0.
4 4 4 4 4

Vi viy ham Q(x) ting ngit trén (0,0). Do Q(0) = —a <0 va hé sé cao nhét ciia O(x)
bang 1 13 s6 dwong nén Q(x) c6 nghiém duy nhét trén khoang (0, ).

4,00

Dit f,(x)=P(x)—a,. Theo cdua)tacd a,,, 1a nghiém duong duy nhit ctia f, (x).
Ta s& ching minh bing quy nap ring a, <a,, <1, véimoi n=1.

Taco q, =% <1. Gia st ta d4 ching minh duge a, <1. Khidé f,(a,)=a. —a <0, va
J,()=1-a,>0. Theo ching minh trén f,(x) la ham tdng ngit trén (0,0), nén tir

didu kién £,(a,,) =0 suyra a, <a,,, <1. Khing dinh dugc suy ra theo nguyén Iy quy
nap.

Déy (a,) ting va bi chiin trén boi 1, do d6 ton tai lima,. P4t lima, = L. Theo céch

n—-w H—>0
xdy dung ddy ta c6 a, —a’, +a,,, —a, =0. Chuyén qua gi6i han khi 7 —>co ta nhén
duoc L' — I’ =0.
R6 rang do ddy (a,) tédng ngét nén L>a, = % Suyra L=1.

Két Iugn: Gi6i han lima, =1.

H—rw

Tong diém cdu 1

7,00

2
(7,0
diém)

3,00

Ta c6 u, =2,u,=4 va ta chitng minh dwgc bang quy nap u,,, =4u,,, +u, véi
moi n=0. Suyra u, la s6 nguyén dwong v6i moi 7> 0.
Lueu y: Néu chi chitng minh duwge u, la 6 nguyén thi cho 0,5 diém.

Xét day sb dw cta (u,) khi chia cho 24 13: 2,4,18,4,10,20,18,20,2,4,...
Ta thdy ddy sb du tudin hoan chu ky 8. Vay s6 dw c6 thé dat gié tri 16n nhét 1a 20.

b

4,00

Ta ¢6 u, =4,u;=76. VAy a—b=4 (mod 1111) va a®—b* =76 (mod 1111). Suy ra
a-b=4vado a’-b=(a-b)’ +3ab(a-b)=64+12ab nén
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ab=1 (mod 1111) < (b+2)* =5 (mod 1111).
Nhan xét ring 1111=11.101 va 5 13 thing du toan phuong mod 11 va mod
101. Cu thé 5=4%=7? (mod 11) va 5=45% =56 (mod 101). Do 1<5<500 nén
b+2 c6 thé bing 45+101k,0<k <4 hoic bing 56+101h,0<h<4. Lai c6 b+2
=4(mod 11) hodc =7(mod 11) nén chi c6 hai cép sb théa man 13 b=346,a =350
hodc b =357,a =361.

Ta s& chi ra 2 ciip s6 nay thoa mén. Thét vy, chi ¥ 5=348 =359 (mod 1111). Véi
n 1é thi
u, = (2+/5)" +2—-5) =2) Cra ¥ (Jf5)t =2 ChorHsH
2k 2k
=2 Cr2"*348" = (2+348)" + (2-348)" = 350" - 346" (mod 1111).
20k
Twong ty,
u, =2y Cr2"*359% = (2+359)" +(2-359)" =361"-357" (mod 1111).
2k

Tong diém ciu 2 7,00
3 a 3,00
(6,0 Xét thé hinh nhw dudi day.
diém)

S

P
~ -
..........

LAy B, va S 1&n luot 1 c4c didm dbi xtng cia B va H qua O. Tacé By, F,H
théng hang. Vi BSB,H 1 hinh binh hanh nén BS || HF. Do d6

SBC =90° — AHF = DHK = HDK = 4BY.
Vay nén BS va BY ding gi4c di véi géc 4BC.
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Goi K' 1 giao diém cia HK v6i AB. Goi B, 14 giao diém thit hai khic B ctia BH
véi (0). Cho B,H chtlai (O)tai G. Vi BGB, =90°, hay BG vudng gbc véi B,G,
nén BG song song vdi KK'.

T B(GHKK') = B(GB,CA) = B,(GB,CA)=B,(FB,CA)=-1 (do B,B || AC va F1la
trung diém AC)ta suyra H 1a trung didm KK’. Do vdy FH 14 trung tryc ctia KK,

va kéo theo tdm ngoai tiép J ctia tam gidc BKK' ndm trén FH. Mitkhac BS 13 duong
cao cua tam gidc BKK' nén BS va BJ dang giac doi véi goc ABC.

Suy ra J thudc BY. Nhu vdy J 1 giao diém ctia BY véi dudng trung tryc ctia doan
thang BK. Vi JF'|| BS va BS,BY dang gidc doi véi goc ABC nén tacé :

YJF = YBS = 2¥YBQ = YO0 = YOF
v6i O 1a didm chinh gifta cung 4C khéng chita B ciia (0). Suy ra tir gidc JOFY
ndi tiép, hay J ndm trén dudng tron ngoai tiép tam gidc OFY.

3,00

AI

Tuong ty phdn a) thi CZ va CS ding gi4c d6i v6i goc ACB. Goi 4,,C, 14n luot 12
dbi xtmg cia 4 vd C qua O. Cho hai tiép tuyén cta (O) tai B, va C, cit nhau tai
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A'; tiép tuyén cta (O) tai 4, cét céc tiép tuyén ctia (O) tai B, va C, twong Gng tai
céo didm C' va B'. Cho céc tiép tuyén ciia (O) tai ¥,Z tuong tmg cét 4'C’, A'B’ tai
¥.Z.
Goi G' 1a dbi xting ctia G qua trung tryc AC. Khi d6 BG' déng gidc véi BG d6i véi
goc ABC. Do d6 YBG =SBG =90°, hay Y va G'dbi xtmg qua O. Khi d6 B, F,G'
théng hang (do 1a dbi ximg ctia ba diém théng hang By, F,G qua trung tryc AC). Vi
vay ta ¢

(BY4,C,) =(B,G'AC) = B, (B,G'AC) = B, (B,FAC) =-1.
Suy ra BA)YC, la tr gidc didu hoa va do @6 B',B,Y thing hang. Twong tu C',C,Z
théng hang.

’ B BO
Ap dung dinh 1y Pascal cho b
G Z B,

B,C,. Vi OC' 1a trung truc ctia 4,B, va ABA,B, 13 hinh chit nhit nén OC’ la trung
truc ctia 4B. Do d6 OC' di qua trung diém E cta 4B. Véy tacé OE,BZ, B,C, ddng
quy tai diém M. Tuongty, N thude ByCy:

Vi BB, 1a dudng kinh ctia (O) nén B'B di qua tiép diém ¥, ciia duong tron bang tiép
goc B' cta tam gidec A'B'C' véicanh A'C'. Xét tam gidc vudbng BYY,, cé Y'Y =Y'B,
nén ¥’ 1a trung diém ctia B,Y;. Do ¥, va B, d6ixtng qua trung diém 4'C’ nén Y’ la
trung didm A'C".

Tuong ty, cho tiép tuyén tai Z cia (0) cit A'B' tai Z' thi Z' ciing 1a trung diém cta

), ta duge OC' di qua giao diém ctia BZ va

, C, Z B,
A'B'. Ap dung dinh ly Pascal cho bd

, tadwoe T,Z' va giao diém cia ci
zc Y) 0 g ap

ZB Y
duge T,Y" va giao diém cia cip dudng thing (BOZ sCoY ) théng hang. Do d6 T thude
dudng trung binh ¥'Z' ctiatam gidc A'B'C’. Vi YZ'|| B'C' L OA nén d tring véi Y'Z'.

, . . L [Co ¥ By
duodng thang (BOZ G Y ) théng hang. Ap dung dinh ly Pascal cho bd , ta

Cho AP chtlai (O) tai X. Khid6é AX va AS ding gidc ddi v6i goc BAC. Tuong ty
phin trén ta c6 4', 4, X thing hang. Cho AP cit d va B'C' tuong ing tai V' va X,.
Khi d6 ¥ 1a trung didm 4'X,. Ly X' 13 trung diém cta B'C’. Tac6 OX' la dudng
trung binh clia tam gidc A4, X, nén AX, =20X".

Goi G, la trong tdm ctia tam gidc A'B'C’' va f la phép vi ty tm G, ti s6 —2. Khi d6,
f:X\Y',Z'— A4, B',C'.Do dé £ bién céc dudng thing OX’,0Y’ va OZ' twong tng
thanh céc dudng thing 4'X,, B'Y, va C'Z, (i AX, ||OX",B'Y,||OY', C'Z,|| 0Z"). Do
vdy f bién O thanh P va bién doan thdng OX' thanh doan thing PA'. Suy ra
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PA' =20X" = AX,. Kéo theo 4'A=PX,. Vi V la trung dim 4'X, nén ta duoc
VA =VP. Ta c6 didu phai chiing minh.

Tong diém ciu 3 6,00
Céu Noi dung Piém
4 3,00
(7,0 Xét thé hinh nhu duéi day.
diém)
BI
A
Cl
x X XN
o B\ /D 1\% c
Vi AH,AO ding gi4c trong géc BAC nén OAX = HAX = ADX. Suy ra O4 tiép xic
voi (AXD).
Do d6 By up) = R* v6i RIA ban kinh dudng tron (ABC). Tuong tw ta c6
PD,( sey) = Poucar) = R?. Vay didm Oc6 cing phuong tich véi ba dudng tron
(4XD),(BYE),(CFZ).
Mit khac, ta cé
Prusaxn) = Prsery = Priiczry <O (cing bing HA-HD = HB HE = HC - HF <0).
Do véy diém H c6 cliing phuong tich véi ba dudng trdn (AXD),(BYE),(CFZ). Vay
ba dudng trdn (4XD), (BYE),(CFZ) ddng truc OH. Hon nita vi phwong tich cia H
dén ba dudmg trdon Am nén ba dudng tron phai c6 hai didm chung nim trén dudng thing
OH.
4,00

Vi Ava Ddbi xtng qua XX'nén XX'1a dudmg kinh ciia (AXD). Do d6 AX' 1 AX
va kéo theo AX’ 1a phan gi4c ngoai gbc BAC. Tuong tw BY',CZ' lan luot 14 phén
gi4c ngoai cdc gbc ABC,ACB. Goi A, B',C’ 14n lugt 14 cac tAm dudng tron bang tiép
gbéc 4, B,C cia tam gidc ABC. Khi d6 I v O 1an lugt 12 tryc tdm va tdm dudng tron
Euler cia tam gidc A'B'C’, va kéo theo J 1a tdm duong tron ngoai tiép tam gidc
A'B'C.

Cho AX',BY’,CZ' 1an lugt cit BC,CA, AB twong tng tai D', E', F' 14 chin céc dudng
phan gi4c ngoai dinh 4, B,C cua tam giac 4BC.
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Ta thdy X',Y",Z' 13 tAm céc dudng tron (4D'),(BE"),(CF'). Hon nita
(4D'B'C')=B(ACB'C')=-1

( BB', BC' la phén giéc trong va ngodi clia goc ABC'), hay dudmg kinh AD' ctia (4D')

chia diéu hoa dudng tron (4'B'C"). Suy ra P,y =R véi R' 1a ban kinh cia

(4'B'C"). Tuongtutacod P, )= Prncry = R™. Vay diém J c6 cliing phuong tich véi

cé ba dudng trdn (4D'),(BE"),(CF").

Hién nhién ta c6

Pasgay= Purcory = Prscmy (cling bing HA-HD = HB- HE = HC - HF).
Do vay diém H ciing c6 cing phuong tich véi ba dudng tron (4D'),(BE'),(CF").
Suy ra ba dudng tron (4D'),(BE'),(CF') c6 tryc ding phwong chung 1a HJ. Do d6
ba tdm ctia chung 13 X',Y’,Z' ciing ndm trén mdt dudng théing vudng goc véi dudng
thing HJ.

Tong diém cAu 4 7,00

5 a 3,00
(7,0 Do c6 4 vién bi va bang c6 3 cdt, suy ra phai c6 mot cot c6 it nhét 2 vién bi. Néu ton
diém) tai mdt cdt c6 nhidu hon 2 vién bi thi chi con lai t6i da 1 vién cho hai c6t con lai, khong

thoa man didu kién da cho.
Vay véi ngc’ﬁi céch xép thoa man phai c6 mét cdt (goi d6 14 cot A) c6 2 vién bi, hai cot
con lai moi cot c6 ding 1 vién bi.

Twong ty phai c6 mot hang c¢6 2 vién bi, hai hang con lai mdi hang ¢6 dung 1 vién bi.
Dbi voi 6 tréng (goi 12 6 X) con lai chia cdt A, hang chita 6 X (goi la hang B) cfing phai
c6 it nhét 1 vién bi. Vi hai ¢t khdc A chi chira 1 vién bi nén hang B phai c¢6 ding hai
vién bi d& thoa mén diéu kién thit hai ctia dé bai.

Do d6 mdi cach dit 4 vién bi vao céc  ctia bang twong tng 1-1 véi mét 6 X trdng 13
giao ctia c¢dt A va hang B, trén d6 cda A va B déu chtra dting 2 vién bi & cée 6 khéc X,
con céc 6 con lai ctia bang déu khong cé bi. Céch chon 6 X béng diing sb 6 cta cla
bang 3x3. Nhu vy, ¢6 tit ca 9 cach xép bi théa mén didu kién dé bai.

Vi dy mdt cach x&p bi cho bang 3x3, ta goi ddy Ia cach (*), trong d6 céc
6 den chira bi va c4c 6 tring khong chita bi.

b

4,00

Trude tién ta thiy cac diu kién dit ra va yéu cdu clia bai todn khong thay d6i khi hoan
vi cdc ¢Ot véi nhau, va hodn vi cdc hang clia bang v6i nhau. Thét vdy, viéc hoan vi nhu
viy khong thay doi tinh chét cing hang va ciing c6t cta céc 0.
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RG rang N <3k, vindu NV =3k ta sé danh dAu tht ca 3k 6 & mot hang, vi dy hang déu

tién ctia bang. Tir gia thiét cta bai toan, c6 mdt vién bi dwgc dit & hang nay, do d6 s&

lubn c6 bi & mot trong cac & bi danh dAu, méau thudn.

Ta s& chitng minh v&i moi cach danh dAu 3k —16 ludn c6 mot céch xép 4k vién bi thoa

mén d& bai bing quy nap theo &.

Vé6i k=1, xét mot cach danh ddu 2 6 tiy y trong bang 3x3. Luu ¥ trong cdch xép (*)
& phén a), cdc 6 mau triing ludn chita cdc cip & cing hang, céc cdp 6 cling cdt va cac

cdp 0 khac hang va khéc cot Do d6, vé6i hai 6 duge danh ddu tiy ¥, ¢6 thé hoén vi hang

hotic hodn vi cot dé dua v& vi tri clia mdt trong céc cdp 6 k& trén. Thue hién phép xép
bi (*) rdi hodn vi ngugec lai, ta nhén duge phép x&p bi tranh dugc 2 6 d4 danh déu.

Gia st ménh dé ding téi k—1, k>2. Ta xét mft bang 3kx3k véi (3k—1) 6 duge
danh diu thy ¥. Do bang c6 3k hang va 3k cdt, suy ra phai c6 mot hang va mot cot
khéng ¢6 6 ndo duoc danh déu. Khong mét tinh tdng quét, gia sir d6 1a hang 1 va ot 1.
Xét hai trudong hop sau:

+) Gia str c6 mdt hang trong s& (3k—1)hang con lai c6 nhidu
hon 1 6 dugc dénh ddu. Suy ra c6 hai hang c6 tdng s6 6 dugc
d4nh d4u 16n hon hogic bing 3. Khong mét tinh tdng quat, gia
str d6 1a cac hang 2 va hang 3, trong d6 céc 6 (2;2)va (3;2)
duoc dénh ddu. Ta s& xc,ép 4 vién bi theo cécl} (*) & cdc & |
(2;1),(3;1),(1;2),(1;3). Ti€p theo &p dung gia thict quy nap véi g
bing con(3k—3)x (3k—3) gdm chc & (i), 4<i,j <3k, véi

khong qud (3k—1)-3=(3k-4)0 dugc dinh ddu, ta nhin dugc céch xép
4(k —1)+4 = 4k vién bi thoa min céc didu kién dit ra.

Trudng hgp ¢6 mdt cht trong s6 (3k—1)cot con lai c6 nhiéu hon 1 6 duge danh déu
cling dugc xét tuong ty.

B
£ *w
«‘E

i

+) Gia str méi hang trong s6 (3k —1) hang con lai c¢6 ding mdt 8 duge dénh déu, va mdi
cot trong s& (3k —1) 6t con lai c6 dung mdt 6 duge danh ddu. Bing céc hodn vi hang
va hodn vi cft, ta c6 thé dua (3k—1)06 duge danh ddu vé& c4c 6 nam trén dudng chéo
chinh ndi céc & (i;i), 1 <i < 3k, ctia bang. Nhén xét trong cach xép (*) chc 6 trén dudng
chéo chinh d&u khdng cé bi. Do d6 ta c6 thé danh d4u lién tiép k bang vudng 3>< 3 doc

theo dudng chéo chinh va thyc hién cach xép 4 vién bi theo cach (¥) trong mdi bang
vudng. Hoan vi nguoc lai, ta nhén duge cach xép thoa man didu kién dit ra.

Theo nguyén ly quy nap, m¢nh dé dugc chimg minh. Do d6 s6 N 16nnhétla (3k-1)

véimoi k>1.

Tdng diém ciu 5

7,00
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(6,0
diém)

Ap dung bét diing thirc Cauchy — Schwarz ta c6
(3d® +4bc+b+c)Ba+4bc+b+c)>(3a* +4bc+b+c)

3a® +4bc+b+c
\/3a+4bc+b+c.

Ky hiéu Z 1 c4c tbng hoédn vi theo céc bién a,b,c. Ta chi cin ching minh

=[3a® +4bc+b+c >

2
S=Z 3a° +4bc+b+c 9.
a+4dbe+b+c

Ap dung bét ding thirc Holder ta c6
§?(3 (36" +4be-+ b +0)B3a+Abe-+b+c)) (3. (3a> +4be-+b +0)
Vay ta chi cin chémg minh
81(2(3512 +4bc+b+c)(3a+4bc+b +c)) < (Z(3a2 +4bc+b+c))3 . (*)

3

Dit p=) a=3,q=) ab,r=abc tacé (*) twong duong voi
81(Y.(3a* +4bc+b+c)p+y. (3a> +4be+b-+c)(2a+4bc)) <(33-2¢)’
& 81(3(33—2q)+62a3 +12pr+24r +16)_b*c? +4q+42bc(b+c))5(33—2q)3
& 81(261+164” — 449 -30r) < (33-29)’. ()

Miit khéc, 4p dung bét dang thitc Schur ta cé
P’ +9r 24 pq < 90-40g > -30r.
Thé nén dé chitng minh (**) ta chi cn chi ra
81(351+164 ~84q) < (33-29)° <> 81(351+4(6—x)’ ~42(6-x)) < (27+x)
© 81(243-6x+4x") < x* +81x* +3.27°x 427
& 0 <x(x? - 243x+2673), (rh)
trong d6 x = 6~2¢ € [0;6]=> 243x <1458. Ta suy ra diéu cn chimg minh.

R R A
Tong diem ciu 6

6,00

Tdng diém toan bai (1+2+3+4+5+6)

40,00
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