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Mo6n thi chuyén: Toan
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(Pé thi gom 01 trang) Thai gian 1am bai: 150 phut (khdng ké thoi gian phét dé)

PE CHINH THUC

Bai 1. (1,0 diém) Cho a,b la c4c s6 thuc, b # 0 thoa mén diéu kién
2
a’ +b’ :L+a\/a2 +b?.
Ja’ +b® +a
Tinh gia tri cua biéu thac P =a® +b?.
Bai 2. (2,5 diém)
a) Giai phuong trinh: X = il + 27X =2.
X_

9y +49
b) Giai h¢ phuong trinh: ¢ X+Y

x\/§+y\/§:7(\/§+\/w

Bai 3. (2,5 diém) Cho tam giac ABC vubng tai A (AB < AC), c6 duong cao AH. Pudng tron tam | noi tiép tam
giac ABC, tiép xUc vai cac canh BC, CA, AB lan luot tai D, E, F. Goi J 1a giao diém cua Ai va DE; K 1 trung
diém cia AB.

+X+y=23

a) Chiing minh tt giac BIJD nai tiép.
b) Goi M 1a giao diém cua KI va AC, N 1a giao diém cua AH va ED. Chtiing minh AM = AN
¢) Goi Q la giao diém cua DI va EF, P 1a trung diém cua BC. Chirng minh ba diém A, P, Q thang hang.

Bai 4. (2,0 diém) Cho cac s6 thuc duong x,y,z thoa man 1+ 4xy +2x+2y +2z =5

a) Chang minh ! + ! 23
J2x+1)(2y+1) 2241 3

x+1+ y+1+22+3
2x+1 2y+1 4z+2°

Bai 5. (1,0 diém) Cho dwdng tron tm O nai tiép hinh thoi ABCD. Goi E, F, G, H 1a cac diém lan luot thuc cac
canh AB, BC, CD, DA sao cho EF, GH cuing tiép xuc voéi (0).

a) Chuang minh CG.AH = AO?.
b) Chang minh EH song song FG.

b) Tim gia tri nho nhat cua biéu thic P =

Bai 6. (1,0 diém) Xét cac s6 nguyén a <b < ¢ thoaman n=a®+b® =c® = 3abc 1as6 nguyén té.
a) Chtrng minh a <0.
b) Tim tat ca cac s6 nguyén a,b,c (a <b <c) sao cho n 1a mot wdc caa 2023.
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HUONG DAN GIAI

Bai 1. (1,0 diém) Cho a,b la cac sb thuc, b # 0 thoa man diéu kién

2
a’ +b? =L+a\/az+b2.
Ja?+b? +a

Tinh gia tri caa biéu thac P = a’® +b?.
Loi gia,
Vi b? = (a2 +b2)—a2 = (\/a2 +Db? —a)(\/a2 +b? +a) nén tir gia thiét, ta co:
a’+b’ = 4(\/8.2 +b? —a)Jra\/a2 +b? , hay a® +b?* —4va? +b? = a(x/a2 +b? —4)
Mot cach tuong duong, ta co:

(\/a2 +b? —4)(\/a2 +b? —a)=0
Vi Va2 +b? >+/a? > a nén tir két qua trén, ta suy ra va? +b? =4, ticc P =16.

Bai 2. (2,5 diém)
a) Giai phuong trinh: X = il +2\X-2.
X -

9y +49
b) Giai hé phuong trinh: ¢ X+Y

XX + Yy = 7(x +4fy)

+X+y=23

Loi giai,
a) biéu kién: x > 2. Phuong trinh d3 cho c6 thé dugc viét lai thanh

x? —x—5:2(x—1)(\/E),
Hay

(x—l)2 +(x=2)-2(x-1)Vx -2 =4.

Mot cach tuong duong, ta cod

(x—l—\/ﬁ)2 =4,
Vi (x—l)z—(x—2)=x2—3x+3>0 nén x-1-+x-2>0. Ké& hop Vv6i phuong trinh trén, ta duoc
1-Jx-2=2,hay x—-3=+/x—2. Tirday, tasuy ra x>3 va (x—3)2 =Xx-2.
7+5

2

Giai ra, ta dugc x = (théa man). Vay phuong trinh dd cho c6 nghiém duy nhat x = ! +2\/§ .

Lién hé ti liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC


https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

Website:tailieumontoan.com

) Didu kién: x>0,y >0 va x+y=0.Véichly
X x+y\/§:(\/;+\/§)(x+y—\/x_y).

Va vx +.Jy >0, phuong trinh thir hai ciia hé c6 thé duoc viét lai thanh

X+Yy-— \/@ =7. ()
Phuong trinh tht nhit cua hé c6 thé duoc viét lai thanh 9y + 49+ (x+y)* = 23(x+y), hay

97+ xy —x)+49+(xy +7) =23(/xy +7).
Sau khi thu gon, ta duoc X(y—9)=0. Tir d6 x=0 hoic y=9. . Két hop véi (1), ta tim duoc cac nghiém
(x;y) cua hé phuong trinh da cho 1a (0, 7), *1, 9) va (4, 9).

Bai 3. (2,5 diém) Cho tam giac ABC vudng tai A (AB < AC), c6 duong cao AH. Puong tron tam | noi tiép
tam giac ABC, tiép xuc véi cac canh BC, CA, AB lan luot tai D, E, F. Goi J 1a giao diém caa Ai va DE; K 1a
trung diém cua AB.

a) Ching minh tt giac BIJD nai tiép.
b) Goi M 1a giao diém cua KI va AC, N 1a giao diém caa AH va ED. Chitng minh AM = AN
¢) Goi Q la giao diém cua DI va EF, P 1 trung diém caa BC. Ching minh ba diém A, P, Q thang hang.

Léi gidi.

e e O —_— ACR
a) Tacd CD = CE nén tam giac CDE can tai C. Suy ra CDE = CED = M.

Ap dung tinh chat géc ngoai trong tam giéc AJE, ta thiy
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— —— —— 0_/\ RAC ARC
AJE = CEJ = EAJ = 180 2ACB_ B,;C _ ABC

= IBD. Suy ra t& giac BIJD ni tiép.

b) Do tér giac BIJD ngi tiép nén BJI = BDI = 90°.
N A 0.x TADS BIA/\C 0 wma .y ~ N . ., e N R B
Vi AJB =90" va JAB = — - 45° nén tam giac JAB vudng cén tai J. Theo gia thiét K 1a trung diém cua AB,
taco JK L AB
Chayrang IF || AM || JK (cting vudng g6c vai AB) va ID || AH (cting vudng géc véi BC), ta 6

AP _KE_J_ 1D 4 EZ 1D nén AM = AN.
AM KM JA AN

¢) Buong thang qua Q vudng goc vai ID cit AC, AB lan luot lai R, S.

Vi IQR = 1QS = IER = IFS = 90° nén céc tw giac IQER, IQSR noi tiép. Chu y ring tam giac IEF can tai I, ta c6

IRQ = IEQ = IFQ = ISQ. Suy ra, tam giac IRS can tai I. Do 1Q L RS nén Q la trung diém cua RS.

Tacd RS || BC (cung vudng goc véi ID) va P, Q lan luot 13 trung diém cia BC, RS nén A, P, Q thing hang
(theo bd @ hinh thang).

Bai 4. (2,0 diém) Cho cac s6 thuc duong X, Y,z théa man \/1+ 4AXy +2X+2y +22=5
1 1 S 2

a) Chang minh + >—
\/(2x+1)(2y+1) 2z+1 3

Xx+1 y+1 2z+3
+ +

b) Tim gid tri nho nhét cua biéu thirc P = .
2x+1 2y+1 4z+2

Léi gidi.

a) Tur gia thiét ta co

\/(2x+1)(2y+1) =5-2z.

Tir d6 két hop st dung bat dang thirc Cauchy Schwwarz, ta duoc:

1 P S S 4
Jx+1)(2y+1) 2z+1 5-2z7 2z+1 5-271+2z-1

4_2
6 3

Déu bang xay ra khi chang han x=y =z =1.

b) Ta thay rang

1 1 1 1 1 1 3 1 1 1 1
P o4 —— 44—~ 44— =4 + +

2 2(2x+1) 2 2(2y+1) 2 22+1 2 2(2x+1 2y+1) 2z+1

Ap dung bat dang thire Cauchy cho hai s6 dwong va st dung két qua ¢ ¥ (a) ta duoc
Z g + 1 1 2 § + g = E
2 \/(2x+1)(2y+1)+22+1 2 3 6
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au bang xay ra khivachikhi x=y=z=1.

Bai 5. (1,0 diém) Cho duong tron tam O nai tiép hinh thoi ABCD. Goi E, F, G, H 14 cac diém lan luot thugc
céc canh AB, BC, CD, DA sao cho EF, GH cuing tiép xtc véi (O).

a) Chuang minh CG.AH = AO?.
b) Chtng minh EH song song FG.

Loi giai.

D ¢

a) Buong tron (O) tiép xdc véi cac canh caa hinh thoi ABCD nén O 1a trung diém caa hai duong chéo AC va
BD.
Ta théy O 1 tam dudng tron bang tiép goc D cia tam giac DGH. Suy ra GOH =180° — OGH — OHG = 180° —
180° -DGH _ 180° - DHG _ DHG + DGH _ 180° - GDH

2 2 2 - 2 '

_—— 180° — ADC
2

Do tam giac DAC cén tai D nén DAC = DCA = . Két hop hai diéu trén, ta thiy

GOH = DAC = DCA.
Tir d6 COG =180° —GOH — AOH =180° — OAH — AOH = AHO.

Suy ra hai tam giac OAH va GCO ddng dang goc-goc. Vi thé, % = %

Suy ra AH.CG = OA0OC = OA®.
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b) Chirng minh twong tu y trén, ta c6 AE.CF = OA”> = AH.CG. Suy ra Q—E = é—:;' Chay ring EAH = GCF

ta thu dugc hai tam giac AEH va CGF dong dang canh-g6c-canh. Suy ra AEH = CGF. Lai cé AEG = CGE
(do AB||CD). Suy ra HEG = FGE.
Vay EH || FG (dpcm).

Bai 6. (1,0 diém) Xét cac sb nguyén a <b < ¢ thoaman n=a®+b® =c® = 3abc 1a s6 nguyén té.
a) Chang minh a < 0.
b) Tim tat ca cac sd nguyén a,b,c (a <b <c) sao cho n 1a mot wdc cua 2023.
Loi gidi.
a)Giasira>0,khido b>1vac>2.Taco

n:(a+b+c)(az+b2 +c? —ab—bc—ca) la s6 nguyén té, ma a+b+c>1
Nén a® +b? +c? —ab—-bc—ca =1, hay (b—a)2 +(c—b)2 +(c—a)2 =2.

Vic>b>anén (b-a)’ +(c—b)* +(c—a)’ 21 +1? + 2% > 2. Tir mau thuin nhan duoc, ta suy ra a < 0.

b) Néu c<0,thitacd a+b+c<0,suyran<0, mau thuan. Do dé ¢ >1. Nhu vay
a’ +b? +c2—ab—bc—ca:%[(b—a)2+(c—b)2 +(c—a)2}

> %(c— a)’ > %[1—(—1)]2 —2>1.

Vi n 1a s nguyén t6 va la uéc cua 2023 = 7.17° nén ne {7,17}.

Truong hep 1: n=17. Theo ching minh & trén, ta phai c6 a® + b* + ¢ —ab—bc—ca =17

va a+b+c=1.Tudo, ta dé dang tinh dugc
3(a”+b”+c’)=2(a’ +b* +¢* —ab—bc-ca)+(a+b+c) =35.

Mau thuan vi 35 khong chia hét cho 3

Truong hep 2: n=7. Theo chitng minh & trén, ta phai c6 a® +b* +c* —ab—bc—-ca=7

va a+b+c=1. T do 3(a2+b2+c2=2(a2+b2+c2—ab—bc—ca)+(a+b+c)2=15, suy ra

a’+b’+c*=5vaab+bc+ca=-2.

Do5=a”+b’+c’®21+c* nén c<2.Mac>1nén ce{l;2}.

e Néuc=2,thitaco a?+b*=1.Suyra a’<1,tac a>-1.Ma a<0nén a=-1va b=0. Thulai, ta
thdy thoa man.
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e Néuc=1,thitacé a®+b*>=4.Suyraa’<4,tac a>-2.Ma a<0 nén ae{-1,-2}. Thir tryc tiép,

ta duoc a=-2 va b=0. Tuy nhién, cac s6 a=—-2,b=0 va ¢ =1 khong thoamén a+b+c=1.

Vay, c6 duy nhat mot b¢ s6 (a,b,c) théa man yéu cau dé bai la (-1,0,2).
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