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Ciu 1. (1,5 diém) Cho biéu thitc P= X VOl x> 0,x# L,x# 4

f -2 voadre2

a) Rut gon biéu thuc P
b) Tim tat cd cac gia tri clax d¢ |[P|-P=0
Ciu 2. (3,0 diém)

1) Cho phuong trinh x: x* —Smx—4m =0 (m 12 tham s6). Tim tit ca cac gia tri ciia tham
s0 m dé phuong trinh c¢6 hai nghiém phan biét x;x,thoa man x’ +5mx, +16m-5=0

2,2 A
2) Giai hé phuong trinh : {x Fy =2y—xp
X—y+2=xy
Cau 3. (3,5 diém)
Cho tam gidc nhon 4BC (4B < AC).Dudng tron tim O duong kinh BC cit cac

canh ACva AB lan luot tai Eva F. Goi Hla giao diém cua BEva CF, 1 1a trung diém
cua AH

a) Chimg minh rang tam giic IHE cén

b) Chung minh rang /E1a ti€p tuyén cua duong tron (O)

¢) AH cit BC va EF lan luot tai Dva M. Ching minh rang IF* = IM.ID
d) IC cat duong tron (O) tai N (khac C). Chiing minh B, M, N thang hang

Cau 4. (1,0 diém)
1. Chtng minh rang voi moi sé tu nhién n, s B=9.5 +13.3" ludn chia hét cho 22
2. Tim tat ca cac cip sb nguyén duong (a;b)sao cho abla u6c cia a® +b

Ciu 5. (1,0 diém)

1) Cho céc s6 duong a,b,cthda man l+%+l =1.Ching minh ring
a C

\/b2 +2a’ N \/c2 +2b° N \/a2 +2c

ab bc ca
2) Cho x la tap hop gom 26 s6 nguyén duong d6i mét khac nhau, mdi s6 khong 16n
hon 100. Ching minh ring trong X ludn ton tai hai sé x, ysao cho x—ythudc tap

hop {5;10;15}
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Cau 1. (1.5 dlem) Cho biéu thie P= VOl x> 0,x=1Lx#4

¢) Rut gon biéu thirc P

X, 2 +2x—x\/;—2

Ve-1 x-2 x-3Jx+2
x(\/;_z)+2(\/;_1)+2x_)“/;_2_x\/;—2x+2\/;—2+2x—x\/;—2

P=

(Vx-1)x-2) B (x-1)x-2)
2(Vx-2) )
(f V- 2) Jx-1
d) Tim tAt ca cdc gi4 tri ciia x dé |P|-P=0
Taco:
2 2
A~ VS N
:>\/_2_1>O<:>\/;—1>0:>x>1

Két hop véi diéu kién suy ra x>1,x# 4
Céiu 2. (3,0 diém)

1) Cho phwong trinh x: x* —5mx—4m=0(m la tham s0). Tim tit ca cAc gia tri cia
tham s6 m dé phwong trinh c¢6é hai nghiém phan biét x;x, théa man

x; +5mx, +16m—5=0

Phuong trinh x* —5mx—4m =0(1)c6 hai nghiém phén biét < A>0

& (=5mY —4.1.(-4m)>0< | ™ =725 (*). Theo dinh 1y Viet, ta ¢6 :

16 {xl+x2:5m
m>0

x,x, =—4m

Mait khéc, x 1a nghiém cta phuong trinh (1) nén: x’ —5mx, —4m=0< x} =5mx, +4m(2)

Ma x,,x,thoa man x; +5mx, +16m—5=0(3), nén thay (2) vao (3) ta co :



Smx, +4m+5S5mx, +16m—-5=0< 5m(x1 +x2)+20m—5:O
1

& 5mSm+20m—5 5mt +dm-1=0e|" 5 (tm(*)
m=-1

cm=-—1

Vay m=

| —

2,2 _ .
2) Giai h¢ phwong trinh : {x ty =y
X—-y+2=xy

{xz +3° :2y—)cy<:> {(x+y)2 —2xy:2y—xy<:> {()c+y)2 =2y+xy

X—-y+2=xy xy=x—y+2 xy=x—y+2
2 2 X+y=—1
+y) =2y+x-y+2 +y) —(x+y)-2=0
e ey ey —tean-azo o
xXxy=x—-y+2 xy=x—-y+2 Xy =x— 42

_x+y:—1 _y=—x—1
xXy=x—y+2 x* +3x+3=0(VN)
=

x+y=2 y=—x+2 x=0
=
xXxy=x—y+2 x=0 y=2

Vay hé phuong trinh c6 nghiém (x;)=(0;2)



Cau 3. (3,5 diém)
Cho tam giac nhon 4BC(4B < AC).Dwong tron tim O dwong kinh BC cit cac

canh ACva AB lan luot tai £va F. Goi #/1a giao diém cia BEva CF, I1a trung
diém caa 4H

A

e) Chirng minh ring tam giac /HE cin
Chung minh tor gidc AEHF ndi ti€p duong tron duodng kinh 4H
Suy ra I 1a tdm duong tron (4EHF)(1)
Suy ra [E = [H = AIHE can
f) Chirng minh riang /£ 1a tiep tuyén ciia duong tron (0)
BE 1 AC,CF 1 AB= AH 1 BCnén ZACB+ ZHAC =90°(2)
Ma AIAE,AOCE can nén ZACB = ZOEC,/HAC = ZAEI (3)
Tu (2) va (3) suy ra ZAEI + ZOEC =90° hay ZIEO =90°
Suy ra IE 1a tiép tuyén cia duong tron (O)
g) 4H cat BC va EF lan lwgt tai Dva M. Chirng minh rang 1F° = IM .ID



Vi IE 14 tiép tuyén cta duong tron (O) nén LFEI = 1FBE(= ;sdﬁE]

Ma /FEI = /MFI(IE = IF ); /FBE = /FDH (t& gi4c BDHF noi tiép)
Suy ra ZFDH = ZMFI = AIFM -~ AIDF
Tedo £ =2 p* v 4)
IM IF X
h) IC cat dwong tron (O) tai N (khac C). Chirng minh B, M, N thiang hang
Chtrng minh twong ty cau b ta c6 IF 1a tiép tuyén ctia dudng tron (O)

IF_IN

Suy ra AIFN -~ AICF = c = IF* =IC.IN(5)

Tt (4) va (5) suy ra IC.IN = IM.ID = AIMN ~ AICD

Ma ZADC =90° = ZINM =90°hay MN L IC

Laicd BN LICnén B,M,N théng hang

Cau 4. (1,0 diém)

1. Chitng minh ring véi moi s6 tw nhién n, sé 5 =9.5"+13.3" luén chia hét cho 22
Ta co:

B=9.5"+13.3"=9.25"+13.3"

=22.25"-13.25" +13.3" =2225" - (13.25" ~13.3")=2225" -13.,(25" -3" } 22

Vi (a" 5" }(a—b)v6i moi s6 tu nhién n

Vay, vdi moi sb tu nhién n, s6 B =9.5"" +13.3" ludn chia hét cho 22

2. Tim tit c cac cip sé nguyén dwong (a;b)sao cho abla wée ciia a® +b

Goi UCLN cua avablad, suyra a=ad, b=5bd v6i (a;;5,)=1. Theo dé baita co :
(a*+bYab= (ad* +bd fd*.ab = (a;d +b, dab,

= a’db va bida,ma (a,b)=1nén a =1,d =h

=2did’ = d e{;2}= (a,b)=(1;1),(2;4)

Ciu 5. (1,0 diém)

3) Cho céc sb6 dwong a,b,cthéa min l+%+l =1.Chirng minh ring
a C

2 2 2 2 2 2
\/b +2a _I_\/c +2b Jr\/a +2c 53
ab bc ca



<, 1 1 1 4,
bat —=x,—=y;,—=z=x+y+z=1.Khido:
c

a b

1/[,2;})2612 =\/mz\/(x2+yz+zz).3 2\/(x+2y)2 :ﬁ.(x+2y)(l)

3 3 3

Ve? +2b° \/5(22"‘)’) Na’+2c \/5.(2x+z)
bc . 3 (2), ca 2 3 (3)

Tuong ty :

Cong (1), (2),(3)taco:

2 2 2 2 2 2 33 3 3
Jb zza +\/cb+21) +\/a +2¢ Zf(x+3 y+ Z)zﬁ(dfcm)
a C ca

4) Cho xa tap hop gdm 266 nguyén dwong d6i mét khac nhau, mbi sé6 khong
16m hon 100. Chirng minh rang trong X ludn ton tai hai so x,ysao cho x-y
thugc tap hop {5;10;15}

Chia 26 sb nguyén trong tap hop X thanh 5 doan [1;20],[21;40],[41;60];[61;80];[81;100]

Vi 26 s6 chia 5 doan nén theo nguyén 1y Dirichlet c6 it nhat 1 doan c6 it nhat 6 s6

Vi mot s6 chiaa 5 chi ¢6 thé du 0,1,2,3,4. Nén trong 6 s6 d6 c6 it nhat 2 sb X,y ¢0 cung
so0 du khi chia cho 5 nén x—y:5(1)

Ma trong mdi doan hiéu hai sb 16n nhat 13 19 nén x—y < 19(2)

Tu (1),(2)= x—y e {5;10;15}



