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Cau 1. (1, 5 diém)
Cho a,b,c 14 c4c sb thuc doi mot phan biét, rat gon biéu thic:
_ (a=b)’+(-c)’+(c-a)’
a’(b-c)+b*(c-a)+c*(a-b)

Cau 2. (2, 5 diém)
a) Giai phuong trinh: 9x* = (x* +x—5) (v3x+1-1)*.
- XX +xy’+2y* =0
b) Giai hé phuong trinh: .
V2xX*—x +8y*+3y=4
Cau 3. (2, 5 diém)
a) Tim cac s6 nguyén m,n thoa man m(m+1)(m+2) =n?.
b) Cho x,y la c4c s6 thuc duong thoa man x+y+xy =3. Tim gié tri I6n nhat caa biéu thic:

X+Y
4

P=v9—x?+9-y? +

Cau 4. (2, 5 diém).
Cho ntra dudng tron tam O duong kinh AB. Goi | 1a diém chinh giira cung AB. Trén cung
I6n AB cua duong tron tim | ban kinh IA lay diém C sao cho tam gidc ABC nhon. Goi
M, N lan luot 1a giao diém cta CA,CB Vvéi nira dudng tron duong kinh AB(M khac A, N
khac B ): J 1a giao diém cia AN Vvdi BM .
a) Chirng minh AMBC va ANAC la cac tam giac can.
b) Chirng minh 1 1a truc tm ctua tam giac CMN .
¢) Goi K 1a trung diém cua 1J , tinh ti s6 g—i
Cau 5. (1, 0 diém)
Cho tap hop X ={1,2;3;4;5;6;7;8;9}, chia tap hop X thanh hai tap hop khac rong va khong
c6 phan tir chung. Chtng minh rang véi moi cach chia thi ludn ton tai 3 s6 a,b,c trong mot
tap hop théa mén a+c=2b.
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HUONG DAN GIAI PE THI CHUYEN TOAN HA TINH
Cau 1. (1, 5 diém)
Cho a,b,c 14 cac sb thuc doi mot phan biét, rat gon biéu thic:
_ (a-bP’+(-c)’+(c-a)’
~a’(b—-c)+b*(c—a)+c(a-h)

Loi giai

Tabict rang neu x+y+2=0 thi x*+y*+2°-3xyz = (x+ y+2)(x* +y* +2° —xy - yz—2x) =0

do do: x*+y®+7z° =3xyz

Ta co:

a’(b—c)+b?(c—a)+c*(a—b) = (a—h)c’ —(a’ —b*)c+ab(a—b)

=(a-b)[c’-(a+b)c+ab]=(a-b)(c-a)(c-h)

=—(a-b)(b—-c)(c-a).

bat x=a-b,y=b-c,z=c-a khi do6 ta co:

X4y
Xyz

Vay A=-3.

Ciu 2. (2, 5 diém)

a) Giai phuong trinh: 9x* = (x2 +X —5) (3x+1-1)2.

A= -3

X +xy’+2y° =0
J2X —x +8y? +3y =4

Loi giai

b) Giai hé phuong trinh: {

a) biéu kién: x> —%. Phuong trinh twong duong:

9X* (V3X+1+1)° = (X" + x—5)(\/3x +1-1)2(V3x+1+1)?
< IXP(V3x+1+1)?% = (x2 + x—5)-9x2

x=0
=

X2 +x-5=(3x+1+1)°> (1)
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& 2x2 —Tx=15+/3x+1(+/3x+1-4) =0
3(x—=5)v3x+1 0

< (x=5)(2x+3) +

V3X+1+4
o (x=5)| 2x13+ FHL |
\V3x+1+4
X=95
= N
2X_|_3_|_33—X+1=0
N3x+1+4
DO X>—Z = 2x+3> 0= 2x+ 3+t
3 V3x+1+4
Vay phuong trinh da cho c6 nghiém x=0,x=5.
—LSXSO
‘A TAR 3 \/E
b) bicu kién: 2x°-x>0< L
X2—
V2

1) & x> —2x—7=2/3x+1 < 2x* —4x—14 = 4/3x +1

=0 v0 nghiém.

Phuong trinh thir nhat caa hé twong duong:

X2+ xy? +2y° =O@(x3+y3)+(xy2+y3):0

& (X + y)(xz—xy+ y2)+ y2(x+y)=0
< (X + y)(xz—xy+2y2)=0

X=-y
o 2y -
y+2y° =0

Vé6i x=-y, thay vao phuong trinh thir hai ta duwoc: v2x* —x +8x* -3x-4=0.

, -x>0
Neu V2xX¥ - x+x=0<

=
23 —x=x°

X(2x+1)(x-1)=0 < X

Véi x=0, ta thdy phuong trinh v6 nghiém va phuong trinh nhan mét nghiém 13 x = — ;

Do d6 xét x = —% , phuong trinh twong duong:

HOCMAI




V2xP =X —x+8x* —4x-4=0

o X2XHDXY oy 1y (x—1) =0

V2x3 =X+ X
<:>(2x+l)(x—1)[;+4jzo
V2x3 =X + X
ol—— X  ia-0
V2x3 =X + X
Ta co:
X L 4-0& 426 —x = 5x
V2x3 =X + X
—-x>0 x<0 x<0 25—9@
o X , & , = , ox=" "
32x° —16x = 25x X(32x° —16x—25)=0 32x° -16x—-25=0 64

Do d6 trong truong hop nay hé co ba nghiém:

(x;y) =(1;—1),(_£1)'[25—9\/§;_25+9\/§J.

2'2 64 64
2
Véi x? —xy +2y? =O<:>(x—%j +£y2:0<:>x=y=0.(I0ai)

Vay hé da cho c6 ba nghiém: (x;y) = (& —1),(—%;%},(25 _631\/@ = 25 +6i\/£J :

Cau 3. (2, 5 diém)
a) Tim cac s6 nguyén m,n thoa man m(m+1)(m+2) =n?.
b) Cho x,y la c4c s6 thuc duong thoa man x+y+xy =3. Tim gié tri Ién nhat caa biéu thic:

X+Yy

P=v9—x*+9-y? + y

Loi giai
a) Do n*>0 nénsuy ra m(m+1)(m+2)>0, suy ra m>-2. Ta xét cac truong hop sau.
- Trudng hop 1. Xét m=0 hoic m=-1 hoic m=-2, khi d6 ton tai n=0 thoa man yéu cau
bai toan.
- Truong hop 2. Xét m khong thuoc tap hop {~2;-1;0}. Khi d6 m(m+1)(m+2)=n*>0.Ta
c6 cac kha nang sau:
+Néu m lasd Ié thi (m;m+1)=(m+1m+2);(m;m+2)=1. Do d6 dé tich Ia s6 chinh phuong
thi m,m+1,m+2 la basé chinh phuvong. Nhung m,m+1 12 hai s6 nguyén lién tiép nén
khong thé cuing 1a s6 chinh phuong.
+Néu m l1asé chan thi (m;m+2)=2;(m;m+1)=(m+1Lm+2)=1. Do d6 dé tich trén 1a s6
chinh phuong thi m+2=2a*m+1=b%m=2c? Vi a,b,c 1a cac s6 nguyén duwong va

(a;c)=1.Suyra 2(a’—c’)=2< (a-c)(a+c)=lea+c=a—c=1l<a=1Lc=0
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y Khoéng thoa mén do a, b, ¢ nguyén duong

// Cac cap s6 nguyén thoa man yéu cau bai toan 1a (m;n) = (-2;0), (-1;0),(0;0)
' b) bat

a=X+y>0=>xy=3-a

a’ =(x+ y)2 > 4xy = 4(X+Yy) +4xy =12

=4a+a’>12 < (a-2)(a+6)=0=a>2

Theo bat dang thac AM-GM

8+(9—x?
\/9_X2:L.2\/§ 9—x?< L +( X)

242 2 2
ﬂs%lﬁi
:pézlj— 4\/_[(x+y) —2xy] x+y
—>p<—Fa+ \/_(3 a)+ a %
:>p£—4\1/§a2—(\/§4_1)a+5\/§ :>Ps—4\1/§22—\/§4_1-2+5\/§

=N P<4\/§+%.Déu “=” xay rakhia=2hay x =y =1

Cau 4. (2, 5 diém).

Cho ntra dudng tron tam O duong kinh AB. Goi | 1a diém chinh giira cung AB. Trén cung
I6n AB cua duong tron tim | ban kinh 1A iy diém C sao cho tam gidc ABC nhon. Goi
M, N lan luot 1a giao diém ctia CA,CB Véi nira dudng tron duong kinh AB(M khac A, N
khac B ): J 1a giao diém cia AN vdi BM .

a) Chirng minh AMBC va ANAC la cac tam giac can.

b) Chirng minh 1 1a truc tm ctua tam gidc CMN .

¢) Goi K 1a trung diém cua 1J , tinh ti s6 CC)Z_IJ<
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Loi giai
a) Vi | 1a diém chinh giita cung AB nén tam giac IAB vudng can tai | .

Khi do: @:%@:%-90%450, hay ACN = 45°

Mt khac ANC =180°— ANB =180°—90° = 90°.

ANAC vudng tai N cd ACN =45° nén ANAC vudng can tai N .

Chiing minh tuong ty ta ciing c6: BCM =45° v AMBC vudng tai M nén AMBC vudng can
tai M .

Tir day suy ra diéu phai chang minh.

b) Ta c6: INC = IAB = 45° do ciing phu véi INB.

Ma INA=IBA=45° do d6 INC = INA=45° hay NI la phan gi4c cuia tam giac vudng can
NAC. Do d6 NI L AC hay NI L MC.

Chtrng minh twong ty ta cling c6 MI L NC..

Do @6 | la truc tdm cua tam giac CMN .

c) Do ANB = AMB =90° nén d& dang suy ra J a tryc tam tam giac CAB.
Khi d6 ta co MI || IN do cung vudng goc véi BC va MJ || IN do cung vubng goc véi AC .
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Tu giac MINJ 1a hinh binh hanh, suy ra K ciing 1a trung diém cua MN , din dén OK L MN .
Goi S l1a diém dbi xirng cua C qua |, khi d6 ACAB néi tiép dudng tron duong kinh CS ¢6
J latryc thm cua ACAB nén theo b dé quen thudc thi tir giac AJBS 1 hinh binh hanh, suy
ra 0,J,S thing hang.

Tir d6 Ol 1a duong trung binh cia ACSI = CJ =201 = AB. Miat khdc ACMN ddng dang véi

ACBA nén: w:ﬂ:cos45°:> MN :M.

AB CA

2 2 2

Ta ¢6 OM?*+ON? :(%j +(%) :%:MNZ nén AOMN vubng can tai
0— oK _MN_ABV2

2 4
Do d6 ﬂzizzﬁ

OK ABv2
4

CJ
Vay — =24/2 chung.
ay V2 9

Cau 5. (1, 0 diém)
Cho tap hop X ={1;2;3;4;5;6;7;8;9}, chia tip hop X thanh hai tap hop khéc rong va khong
c6 phan tir chung. Chting minh rang véi moi cach chia thi ludn ton tai 3 s6 a,b,c trong mot
tap hop théa mén a+c=2b.

Lo giai
Ta chizng minh bang phuong phap phan chiing. Gia sir khéng ton tai tai 3 s6 a,b,c trong hai
tap hop thoa man a+c = 2b. Pat hai tap hop d6 lan luot 14 A va B.
Vi trong mdi tap hop khong ton tai ba sé a,b,c théa man a+c=2b nén bo sé (1;5;9) déu
khong thé cung thuoc A hoic B.
Khong mét tinh tong quét gia s 1€ A.
Ta xét hai truong hop:
TH1: 9 A.Suyra5¢B.
Néu 7e A=>4eB va8eB=3cA=2ecB=6¢cA, mauthudn do (2;5:8) déu thuoc B.
Néu 7eB = 6¢ A. Ta xét tiép hai truong hop:
+3e A= 2eB=4¢eB, mau thudn do (3;6;9) déu thuoc A.
+3e B, mau thuan do (3;5;7) déu thuoc B.
TH2: 9eB.Suyra5c A=>3cB=6cA=4cB=7cB=2¢cA va 8c A mau thuan do
(2;5;8) déu thuoc B.
Vay trong moi truong hop déu ton tai bo ba sé a,b,c trong mot tap hop thoa man a+c=2b.
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