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Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

a) Cho X,y la c4c s tu nhién sao cho x*+ y? +2xy + x+3y +2 12 mot sb chinh phuwong. Tinh
gia tri cua biéu thac S =5x—5y +2022.

b) Cho a,b,c 1a cac s6 tu nhién thoa man a+b+c =30. Tim du cua phép chia

a° +b° +¢® +2022 cho 30.

a) Cho parabol (P):y =3x" va duong thang (d):y=(10-4m)x—-3m-7 (m latham s6). Tim
céc gia tri nguyén cua m dé (P) cét (d) tai hai diém phan biét c6 hoanh do la céc s6 duong.

b) Giai phuong trinh (2X +1)\/4X2 —4x+3=4x*+1.

by 4 ~ 2 7 =R 14
a) Cho x la so thuc thoa mén 5 < x< 2. Rut gon biéu thirc

T =\/3x+2+4\/3x—2 +\/3x+2—4\/3x—2.

b) Cho a,b,c lan lugt 1a d6 dai cac canh cia mot tam giac va thoa man a+b+c=1. Tim gia tri
nhé nhét cua biéu thac M = 27(a2 +b? +c2)+108abc.

a) Cho tam gidc ABC vudng tai A c0 trong tam G va BD la duong phén giéc cua goc ABC (
D thugc canh AC). Biét GDC =90°. Tinh ABC. »

b) Cho hinh vuéng ABCD. Goi M, N lan luot 1a trung diém cua cac canh AB va BC, E la
giao diém cia CM va DN. Chung minh tam giac AED can.

a) Cho diém A ndm ngoai duong tron (T), tam O. Tirdiém A vé cac tiép tuyén AB, AC Véi
(T) (B va C lacac tiép diém). Goi M 1a trung diém cia AB, CM cit (T) tai diém D (D
CDCM

c*
b) Cho tam giac ABC (AB < AC) ¢ trong tdm G va c6 dién tich bang 2022. Xét duong thang
d thay d6i di qua diém G va cit cac canh AB, AC cua tam giac ABC lan luot tai D va E.
Tim gié tri nho nhat cua tong dién tich cac tam giac BDE va CDE.

khac C). Tinh

Ht--




HUONG DAN GIAI

Cau 1.
a) Cho X,y la c4c sb tu nhién sao cho x* + y2 +2xy + X+ 3y +2 12 mot s6 chinh phuong. Tinh
gi tri cua biéu thirc S =5x -5y + 2022,
Loi gidi
Diat M = x>+ y? +2xy + X+ 3y +2.
Taco: M >x*+2xy+y’ <M >(x+ y)z.
Ma M <x’+y?+2xy+4x+4y+4 &M <(x+ y+2)2.
Talai c6: (x+y)",(x+y+1)",(x+y+2)" 1acéc s6 chinh phuong lién tiép.
Suyra M =(x+y+1)° < x-y=1.
Do d@6 S =5x-5y+2022 =2027.
b) Cho a,b,c 1a cac s6 tu nhién thoa man a+b+c =30. Tim du cua phép chia
a® +b° +c¢”+2022 cho 30.
Loi gidi
Taco a’-a=a(a‘-1)=(a-1)a(a+1)(a’+1)
Do (a-1)a(a+1)chiahétcho 2 va3, ma (2;3)=1nén (a—1)a(a+1)chiahétcho 6.
Néu a chia cho 5 duoc du 1;0:4 thi (a—1)a(a+1) chia hét cho 5.
Néu a chia cho 5 dugc dw 1a 2 thi a* +1=(a-2)(a+2)+5 chia hét cho 5.
Néu a chia cho 5 dugc du 1a 3 thi a* +1=(a-3)(a+3)+10 chia hét cho 5.
Do (5;6)=1 nén a’ —a chia hét cho 30; twong ty b® —b;c® —c chia hét cho 30.
Khi d6: a° +b® +¢°+2022 =(a° —a)+(b® —b)+(c* —c)+68.30+12.
Vay du cua phép chia a° +b° +¢° +2022 cho 30 14 12.
Céu 2.

a) Cho parabol (P):y =3x" va dudng thang (d):y=(10-4m)x—-3m-7 (m latham s6). Tim

céc gia tri nguyén cua m dé (P) cét (d) tai hai diém phan biét c6 hoanh do la céc s6 duong.
Loi gidi

Hoanh d6 giao diém cta (P) va (d) la nghiém cua phuong trinh 3x* = (10— 4m)x-3m-7

< 3x*-2(5-2m)x+3m+7=0 (*)




Y&u cau bai toan duoc thoa khi (*) c6 hai nghiém phan biét déu duong. Diéu nay xay ra khi

, 4m? -29m+4>0 4m? -29m+4>0 ,

A'>0 4m®-29m+4>0 (1)
3m+7 7

P>0 < >0 SSam>—— <97 5

S0 3 3 ——<m<= (2)
2(5—2m) 5 3 2
— 750 m<—

3 2

Do m nguyénnéntr (2)suyra m=-2m=-1m=0m=1 m=2.
Lan lugtthay m=-2,m=-1m=0,m=1m=2 vao (1) tathdy m=—-2, m=—-1,m =0 thoa man.
Vay m=-2, m=-1,m=0 la cac gia trji can tim.
b) Giai phuong trinh (2X+1)v4x* —4x+3 =4x* +1.
Loi gidi
biéu kién: 2x+1>0.

Phuong trinh da cho twong duong véi

2
2x\/4x2—4x+3+\/4x2—4x+3:(\/4x2—4x+3) +4x-2
2
@( 4x2—4x+3) —x/4x2—4x+3—2—2x(\/4x2—4x+3—2)=0
<:>(\/4x2—4x+3—2)(x/4x2—4x+3+1—2x):0

{ A% —dx+3 =2
=

VAX? —4x+3=2x-1

Vi Vax2 —4x+3=2 < 4x* —4x-1=0 < X =¥ (thoa diéu kién).

2x-1>0
V6i V4x* —4x+3=2x-1< { : phuong trinh v6 nghiém.

. R +
Vay phuong trinh da cho c6 nghiém la x = #

Cau 3.

by 4 ~ 2 7 =R 14
a) Cho x la so thuc thoa mén 5 < x< 2. Rut gon biéu thirc

T = /3% + 2+ 44/3x— 2 +/3x+2—4/3x - 2.

Loi giai

Taco T =3x—2+4/3X—2+4 ++/3x—2-4/3x—2 +4
— (VB2 2) 4 (Vax-2-2)
SESRAEES
=M+2+|M—2|




Céu 4.

Do %SXSZ nén v3x-2-2<0.

Vay T=+/3x—2+2+2-/3x-2 =4,
b) Cho a,b,c lan lugt 1a d6 dai cac canh cia mot tam giac va thoa man a+b+c=1. Tim gia tri
nho nhét ciia biéu thic M = 27(a” +b” +¢* ) +108abc.
Léi gidi

Ta co: az—(b—c)2 <a’< (a-b+c)(a+b-c)<a’.
Tuong tw (b—a+c)(b+a—-c)<b?®, (c—a+b)(c+a—h)<c?.
Tir d6 suy ra abc > (a+b-c)(b+c—a)(c+a—h). Dang thuc xay ra khi va chi khi a=b=c.
Do a+b+c=1néntacd

abc>(1-2a)(1-2b)(1-2c) =1-2(a+b+c)+4(ab+bc+ca)—8abc

o ach—%+g(ab+bc+ca)

Khi d6: M > 27(a+b+c)2 —54(ab+bc+ca)—-12+48(ab+bc+ca).

Hay M >15-6(ab+bc+ca)

Ta lai co: (a+b+c)2 >3(ab+bc+ca). Pang thuc xay ra khi vachi a=b=c.
Suyra M >15-2(a+b+c)’ =13; M =13 khi a=b=c=%.

Vay gié tri nho nhit cua biéu thac M 13 13.

a) Cho tam giac ABC vudng tai A cotrongtdm G va BD la duong phéan giac cua goc ABC (
D thudc canh AC). Biét GDC =90°. Tinh ABC.
Loi giai

Hinh vé

B M C

Pit M 1a trung diém cua BC va E 1a trung diém caa AG.

Do ED:%AG nén AEAD cantai E, suyra EDA=EAD 1)

Do AM :%BC nén AMAC cantai M, suy ra MAC = MCA (2)




Cau 5.

Tir (1) va (2) suy ra EDA= MCA. Khi d6 ED//MC :B—ézﬂzl

EM 2
Do tinh chat phan gic, ta céﬁ =%. Suy ra AB = 1 hay ABC =60°.
BC DC BC 2

b) Cho hinh vuéng ABCD. Goi M, N lan luot 14 trung diém cua cac canh AB va BC, E Ia
giao diém cia CM va DN. Chung minh tam giac AED can.

Loi giai
Hinh vé
A D
M H ~p
E
B N C

Pit P 1a trung diém cia CD, H 1a giao diém caa AP va DN.

Ta c0: tir giac APCM |a hinh binh hanh (vi AM =CP va AM//ICP ) nén PH//CE.

Suy ra PH 1a dwong trung binh cua tam giac CDE hay H 1a trung diém cua DE .

Do d6 AH 1a dudng trung tuyén cua tam giac AED. (3)

Talai c6: PAD = NDC (vi APAD =ANDC)

Ma PAD + APD = 90°

Suy ra NDC + APD =90° hay AH L DE (4)

Tur (3) va (4) suy ra AAED c6 AH vira la trung tuyén vira 1a duong cao nén AAED can tai H .

a) Cho diém A ndm ngoai duong tron (T), tdm O. Tirdiém A Ve cac tiép tuyén AB, AC Véi
(T) (B va C lacac tiép diém). Goi M la trung diém cia AB, CM cit (T) tai diém D (D
CDCM

CZ

khac C). Tinh

Léi giai

Hinh vé




Pit E 1a diém d6i xtng cia C qua M .
Do ACE = BEC (BCAE I hinh binh hanh) va ACE =CBD (cung chan cung CD).

Suy ra CBD = BEC hay ACBD dbng dang ACEB
CDCM 1

_BC _CD _ pc2_cpeE = BC?=2cDCM = — ==
EC CB BC 2

b) Cho tam gidc ABC(AB < AC) c6 trong tdm G va co dién tich bang 2022. Xét duong thang
d thay doi di qua diém G va cit cac canh AB, AC cua tam giac ABC lan luot tai D va E.
Tim gié tri nho nhat cua tong dién tich cac tam giac BDE va CDE.

Loi giai

Hinh vé

Pit M 1a trung diém cia BC. Ké BI,CK cung song song voi d (I,K thuoc AM ). Ké
BP, AH,MT,CQ cung vuéng géc vsi d (P,H,T,Q thuoc d); dt: dién tich.

Tacd: AMIB = AMKC nén Ml = MK
AB+AC_ Al +AK _AM-IM + AM + MK  2AM
AE AG AG AG AG

Khi d6: dtABDE + dtACDE = % DE(BP+CQ) = DE.MT = % DE.AH = dtAADE

Ta lai co: =3

dtABDE +dtACDE  AD AE

Suy ra = .
dtAABC AB AC




2
y AB AC 31( AB | ACJ =9, dang thuc xay ra khi va chi khi AD _AE
AD AE 4\ AD AE) 4 AB AC
Suy ra SABDE+dACDE _ 4 \BDE + dtacDE » 292
dtAABC 9
Hay dtABDE + dtACDE = 2696 khi AD _ AE hay d//BC .
3 AB AC

Vay gié tri nho nhit cua tong dién tich cac tam giac BDE va CDE bang @

—Hteor




