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Jatva+ri-a?

1. Cho a>0 thoa man diéu kién: 4a++/2(a-1)=0.Tinh T =

3.

2. Giai phuong trinh: (v/x+5 —\/x+2)(1+ VXP+TX +10)

1. Cho c4c sb6 thuc a=>2;b>5c>5 thoa min 2a®+b?+c?=69. Chung minh rang

12a+13b+11c >155.

X3+ x

2. Cho x,y la céc sb nguyén duong thoa man la s6 nguy@én dwong. Chitng minh rang ton

tai s6 nguyén duong z sao cho X+Yy+z=Xyz.

Cho tam giac nhon ABC néi tiép duong tron (O) c6 ba dudng cao AD, BE,CF dong quy tai
H. Céc duong thang CH,BH cét duong tron (O) lan luot tai cac diém thr hai 1a G va P.
Duong thang GD cét (O) tai diém K khac G.

a) Ching minh EF //GP.

b) Chirg minh duong thang AK di qua trung diém M cua DE.

c) Goi N la trung diem DF, AN cit (O) tai diém L khac A. Ching minh bon diém

M, L,N,K cung thuoc mot duong tron.

Cho 2022 diém trén mit phang, trong d6 khong c6 ba diém nao thang hang. Chang minh rang
nhitng diém nay c6 thé phan thanh 1011 cap (mdi cap gdm 2 diém) sao cho cac doan thang ndi

hai diém caa mdi cap diém nay khéng cat nhau.

—Hte-r




HUONG DAN GIAI

Bai 1.
, o A LA, 2 . a+l
1. Cho a>0 thoa man dicu ki¢n: 4a +\/§(a—1):0. Tinh T = :
Ja‘+a+l-a’
2. Giai phuong trinh: (,/x+5—‘/x+2>(1+4/x2+7x+10):3
Léi giai
1.
2(1— 2_
Tur 4a2+\/§(a—1):0 :azzw @a“:# (voi 0<a<l).
2 —
Taco: T= atl =, a'+a+1+a’ :\/eraJrlJrM
Ja‘+at+1-a’ 8 4
a+6a+9 1 a a+3 1-a _
= 2.
N PN RN RN/
Vay T =+/2.
2.
Céach 1:
X+5>0 X>—=3
biéu kién: {x+2>0 six>-2 o x>-2.
X2 +7x+10>0 |[X<-5V x>-2
Khi d6 (X+5+4/x+2)>0
Nhan hai vé ciia phuong trinh da cho v6i /X +5 +/x+2 , ta duoc:
(VXFB+yxF2) (x5 =521+ + Tx+10| =3(X 5 +x+2)
@3(1+\/x2+7x+10):3( X+5+x+2)
@1+Jx+5 x+2 X+5+/X+2
@(1—\/x+5)+\/x+2(\/x+5—1):0
( \/x+5) ( \/x+5)
@(1 1/x+5)( — X+ )
N 1/ x+5=1 _|x=—4 (KTMPK)
1- /— /— x+2=1""|x=—1 (TMPK)
Vay nghiém cua phuong trinh la: x=—1.
Cach 2:
X+5>0 X>-5
biéu kién: {x+2>0 aix>-2 o x>-2.
x> +7x+10>0 |[X<-5V x>-2

Pat: a=x+5;b=x+2 (a>b>0va a>+3)

Ta co: az—bzz(«/x+5) (\/x+ ) =3 Vva ab=+X+5x+2=/X*4+7x+10

Khi d6 phuong trinh da cho tr¢ thanh:




(a—b)(1+ab)=a*—b’ < a+a’h—b—ab’=a’—b* < (a—b)+ab(a—b)=(a—b)(a+b)
& (a—b)(l+ab)=(a—b)(a+b) < (a—b)(l+ab—a—b)=0 < (a—b)(b—1)(a—1)=0
& b—1=0(do a>b>0va a>+3)
&b=1hay Vx+2=1< x=-1 (TMBK)
Vay nghiém cua phuong trinh la: x=—1.

Bai 2.
1. Cho cac s6 thyc a>2;b>5;¢c>5 thoa man 2a’ +b® +c?=69. Chiing minh rang
12a+13b+11c >155.

3

. X n , ~ X X .z n , . L
2. Cho x,y lacac so nguyén duong thoa mén 1 la s6 nguyén duong. Chirng minh rang
Xy —

t6n tai s6 nguyén duong z sao cho x+y+z = xyz.
Léi giai
1.
Cach 1:
Pit a=x+2b=y+5c=2+5 (x;y;z>0) thay vao 2a’ +b’+c*> =69, ta dugc:
2(x+2)" +(y+5)° +(2+5)° =69 & 2x* + y* + 22 +-8x+10y +10z =11 (¥
Néu mot trong hai s6 y; z ton tai mot s 16n hon 1 thi VT.>11 (vO ).
Dod6o 0<y;z<1.
Ta lai c6 2a* +b° +c*=69 < 2a° =69 —b*—c’
= 2a* <19 (v6i a>2;b>5:c>5) =>a<4=x<2 hay 0<x<?2.
Khi d6 12a+130+11c = 12X +13y +112 +144 = 144+ (8x+10y +107 )+ 4x+ 3y +
=144+ (11-2x* — y* — 2°)+ 4x+ 3y + 2 =155+ 2X(2— X) + y(3— y) + 2 (1— ) > 155.
2x(2—x)=0 [x=0
béng thirc xay ra khi {y(3—y)=0 :{y—o (do 0<x<2;0<y;z<1)
z(1-2)=0 z=1
Thir lai: Véi x=0;y=0;z=1thi a=2;b=>5;c=6 thoaman 2a®+b’+c*>=69.
Khi d6 12a+13b+11c=12.2+13.5+11.6 =155.
Vay 12a+13b+11c >155, véi a>2;b>5;c>5 théa min 2a® +b*4c*=69.
Ding thire xay ra khi va chi khi a=2;b=5;c=6.
Cach 2:

Tu 2a®+b®>+c?=69 = {b*=69—2a*—c*=1b<6=1b<8.

28> =69—-b*—c* [a<4 [a<4
c®=69-2a’—b*> |[c<6 [c<6

(a—2)(a—4)<0 [2a°-12a+16<0
Taco {(b—5)(b—8)<0 < {b*—-13b+40<0 .
(c—5)(c—6)<0 |c*—11a+30<0
Cong vé theo Vé ta duoc:
2a’ +b?+c’—(12a+13b+11c)+86 <0
& 12a+13b+11c>2a° +b*+¢c*+86>155 (véi 2<a<4;5<b<8,5<c<6).
DAu "="xay ra khi va chi khi a=2;b=5;c=6.




Tht lai: Vi a=2;b=5;c =6 thoamin 2a*+b*+c*=69.
Khi d6 12a+13b+11c=12.2+13.5+11.6 =155.
Vay bai toan da dugc chixng minh,
2.
Cach 1:
3

Taco x;y la cac sd nguyén duong théa man la s6 nguyén duong.

3 2 2 _ 2 2
(x +X)y oo y(xy—1)+x*y +xy .
xy —1 xy—1
x(xy—1)+y(xy—1)+x+y€

xy—1

X .
= X*y + X+ y+%eN

Nén N*

= X’y + N’

Tir gia thiét x;y 1a cac sé nguyén duong, suy ra X+ )Z/L eN.
X

Do d6 ton tai s6 nguyén duong z sao cho z = % :
Suyra z(xy—1)=x+y hay xyz=Xx+y+z.

Vay bai toan duoc chiing minh.

Cach 2:
x>+ x
Xy —1

Vi

va x;y déu la sé nguyén duong nén <x3 + x)f(xy—l) & x(x +1>E(xy—1).

Ta lai c6 (x;xy—1)=1 nén
X2 +1ixy —1= x> +1+xy —Lixy —1=x(x+y)ixy —1= x+yixy—1

Ma x+y va xy —1 la cac s6 nguyén duong.

Do d6 ton tai s6 nguyén duong zsao cho X+y=z(Xy—1)< X+y+2z=Xyz.

Vay bai toan duogc chiing minh.

Cau 3.
Cho tam gidc nhon ABC noi tiép duong tron (O) c6 ba duong cao AD, BE,CF ddng quy tai
H. Céc duong thing CH,BH cét duong tron (O) lan luot tai cac diém thir hai [a G va P.
Duong thang GD cét (O) tai diém K khac G.
a) Chung minh EF //GP.
b) Chirng minh dudng thing AK di qua trung diém M cua DE .
c) Goi N 1a trung diem DF, AN cit (O) tai diém L khdc A. Ching minh bén diém
M, L,N, K cung thuoc mot duong tron.
Loi gidi
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a) Chung minh EF //GP.

Xét tir gidc BCEF co: BEC = BFC =90° (gia thiét), ma hai géc nay cuing nhin canh BC
= T giac BCEF noi tiép

— BCG = BEF (gdc néi tiép cing chan cung BF )

ma BCG = BPG (hai géc noi tiép cting chin cung BG ciia dudong tron (O))
Suy ra BEF = BPG

= EF//GP (dpcm)

b) Chimg minh duong thang AK di qua trung diém M cua DE .

Xét tir giac CDHE , ¢6: HEC = 90°, HDC = 90°

— HEC + HDC =90°+90° =180°

— Tu gidc CDHE noi tiép

— HED=HCD (1)

. 2

s {@ :E\E\B+ IiE\E=90°+I-T/E\E
GHD = CDH + HCD = 90°+ HCD

Tur (1) va (2) suy ra AEM =GHD (3)
T giac BFHD noi tiép (vi BFH + BDH =90°+90° =180°)
— FDH =FBH
ma FBH =FCE (vi tt gidc BCEF noi tiép)

HDE = FCE (vi t giac DCEH noi tiép)
Suy ra FDH = HDE (4)
Lai c6, tt: giac ACDF noi tiép (vi AFC = ADC =90°, hai goc nay cung nhin canh AC)
= HFD=EAD (5)




Cau 4.

HF EA EA 2HF EA
AN ()
HD ED 2MD HD MD
Vi BAG =BCG =BAD = AF la duong phan giac cuaa HAG ; ma AF la duong cao cua tam
giac HAG nén AF 1a duong trung tuyén tam giac HAG = FH =FG hay HG =2HF (7)
X HG EA
Tu (6) va (7) suyra —=—— 8
(6) va (7) suyra T = =2 (g)
Tir (3) va (8) suy ra AAEM # AGHD (c.g.c)

Tu (4) va (5) suy ra AAED# AFHD =

— MAC = KGC

ma KGC = KAC (cung chin cung KC ciia duong tron (0))

= AM = AK hay duodng thing AK di qua trung diém M cua DE .
¢) Chang minh bén diém M, L, N, K cing thudc mot duong tron.
Goi | 1a giao diém cua GP va AL

Taco MN la duong trung binh cuia AFED = MN // EF // GP

= ANM = AlP == (sd AP +54GBL)  (9)
Vi AKL 1 géc néi tiép duong tron (O) nén A/K\L:%sd AGL:%(sdAE+sd(/5§I\_) (10)
Vi EBF = ECF (do tir giac BCEF noi tiép) = PBA= ACG = AP=AG  (11)

T (9), (10) va (11) suy ra ANM = AKL = Tu gisc MNLK noi tiép hay bén diém
M, L,N, K cung thuoc mot duong tron.

Cho 2022 diém trén mat phang, trong d6 khong c6 ba diém nao thing hang. Chung minh ring
nhitng diém nay cé thé phan thanh 1011 cip (mdi cap gdm 2 diém) sao cho cac doan thing ndi
hai diém caa mdi cap diém nay khéng cat nhau.
Loi giai

Ta chia 2022 diém da cho thanh 1011 cip diém tdy y, néi ching lai véi nhau ta dwoc 1011
doan thang.

Goi S la tong @6 dai cac doan thing da dwoc ndi (chd y rang, do ching ta c6 hiru han cach
phan cip nén tap gia tri caa S 1a hitu han). Néu c6 hai doan thang AB va CD cit nhau tai
(O) thitathay AB,CD bang AC,BD va khi d¢:

AB+CD =(AO+0OB)+(CO+0D)
=(AO+0C)+(BO+0D)

> AC + BD (do bat dang thirc tam giac)
Vay néu c6 cip doan thiang nao d6 cit nhau thi ta c6 thé ndi cach khac dé tong S giam di.
Vi S hitu han nén moét Iuc nao d6 qua trinh nay phai dirng lai va khi d6 khong c6 hai doan
thang nao cit nhau. VAy bai toan dwoc ching minh.

---Hét---
Quy dinh khi go loi giai:
1. Phoéng chir:Times New Roman, c¢& chir 12
2. Cong thic go trén mathtype, c& chir 12.
3. Hinh v& dugc v& trén cac phan mém: geogebra; Geometer’s Sketchpad
4. Tén file: stt+ hsg+ tén tinh. Vi du: 1.hsg An Giang.docx




