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Bai 1. (2 diém)
.2 , — 2 _ — >0
1) Cho biéu thuc 4= xid, x/x -8 +x 2xyxr +8Jx =16/ x
o ox=2Jx 4x — x/x x+4
Rt gon biéu thitc 4 va chimg minh 4>8
2) Cho phuong trinh ax® +bx+c=0(a# 0)c6 hai nghiém x,x,théa man 0< x,x, <1.

Chimg minh 3 < ¢=0)2a=¢)
4 a(a—b+c)

Bai 2. (2 diém)
1) Giai phuong trinh x*> —10x+14 =22x+1
2) Gii hé phuong trinh {xz +4y -4y =33
x> +2y* =3xp+4x-5y+3=0
Bai 3. (3 diém) Cho tam gidc cAn 4BC (4B = AC > BC)ni tiép duong tron (0). Cac
duong phan giac trong BD, CE cua tam gic cit nhau tai 7, BI cat duong tron (0)tai
F(F# B).Diém H d6i xtmg véi C qua D.Pudng tron ngoai tiép tam gidc HBC cit BI tai
K (K # B)
a) Chting minh DC® = DI.DBva D1 trung diém cua doan thel}ng IK
b) K& KM song song véi AC(M e AC). Chimg minh M 1a diém doi xtimg v6i 7 qua AC
¢) Goi N 1a giao diém clia FCva AI;goi J 1a tim dudng tron ngoai tiép tam giac IBE .
Chtng minh bon diém M, N, J, D cting thuéc mot dudng tron
Bai 4. (1 diém)
Xét x,y,z1a cc s6 thyc duong théa man 3x> < 2()* +4 yz+2*). Tim gi trj nho nhét
¥ N z N 4
Y3 +20xy+12y7  \3x2 +20xz+122°  (y+z)

cua biéu thirc P=

Bai 5. (2 diém)
1) Ching minh rang néu 2" =10a+5b V61 a,b,nla cac s6 tu nhién théoa man 0<bh<10va
n> 1thi abchia hét cho 6
2) Viét 1én bang 229 s6 tu nhién lién ti€p : 1;2;3;.....;229 . Tir cac s6 da viét x6a di 4 so
bat ky x;y; z;t10i viét 1én bang b XryrzHl (cac s6 con lai trén bang giit nguyén).
Tiép tuc thuc hién thao tac trén cho dén khi trén bang chi con lai ding mot $0; goi
s0 do 1a a.Ching minh a <2022




) PAP AN
Bai 1. (2 diém)
- 0
3) Cho biéu thirc A—x+4 xx -8 x 2xx +8x — 16(x> j
) \/; X—2\/; 4\/;—)6\/; x4

Riit gon biéu thirc 4va chitng minh 4> 8
x4 Jx - 2)(x+2&+4) (f 2)(&+2 x— 2J_+4)
NPa f(f 2) (2+f)(2 J_)
_x+4+x+2\/;+4_x—2\/;+4_(‘/;+2)
Jx Jx Jx Jx
Do x> 0,x# 4nén (\/;—2)2>0:>x+4>4\/;:>A>8
4) Cho phuong trinh ax’ +bx+c=0(a # 0)cé hai nghiém x,x,théa man 0< x,,x, <1.

Chirng mlnh 3 (a b)(a- C)

A=

a(a—-b+c) :
Co x, +x, z—é;xlx2 =<
a a
G G
Y (a-b)(2a- c) a a =(1+x1+x2)(2—x1x2)
a(a—b+c) 1_Q+£ 1+ x +x, +x,.x,
a a
M-2= _(3+x1+x2)x‘x2<0:>M<2 Ping thirc xay ra khi ¢ = 00<—é<1
I+x +x, +xx, a
M_§:5(1+xl+x2)—(7+4xl+4x2)x1x2 :[5(1+x, +x,)—15x,x, |+(8—4x, — 4x, ) x,x, §
4 4(14x,+x, +x,x,) 4(14x, +x, +x,x,) -

=M > %. Ping thirc xay ra khi a =c,b=-2a
Bai 2. (2 diém)
3) Giai phwong trinh x> —10x+14=2\2x+1
Pidu kién : xZ—%.D&flt\/bc—+=a(a2 0)
PT & x* —10x+14=2a & (¥ —8x+16)-(a’* +2a+1)=0
x=3—a:>x=3—m®x=4—2\/§(tm)

o (x-4)Y =(a+1Y o x-4=1(a-1) =
(x=4) =(a+1) O 50 xm54VErTT o =64 243(m)

Vay 5=§-2v2:6+23}



x*+4y* -4y =33(1)
x*+2y" =3xy+4x-5y+3=0(2)
Pt(2)<:> (x—y)(x—2y)+3(x—y)+(x—2y)+3<:>(x—y+1)(x—2y+3)=0

4) Giai hé phuwong trinh {

y=-2=>x=-3
x—y+1=0= (1) (y-1) +4)* —4y=33=| 16 1
YIS TS

y=-l=>x=-5
—2y+3=0=> (1) (2y-3) +4)* -4y=33
ey () (y ) d 4 L/=3:>x:3
Vay hé phuong trinh ¢6 4 nghiém (x;y)e {(—3;—2);(151;156}(—5;—1);(3;3)}
Bai 3. (3 diém) Cho tam giac cAn 4BC (4B=AC> BC)noi tiép dwong tron (0). Céc
dwong phan gidc trong BD,CE ciia tam gidc cit nhau tai 7, B/ cit dwong tron (O)tai
F(F # B). Piém A d6i xirng véi C qua D.Pwdng tron ngoai tiép tam gidc HBC cit BI

tai K (K # B)

A

a) Chirng minh DC’ = DI.DBva Dla trung diém cia doan thfmg IK

Co6 ADCI ~ ADBC(g.g)= DC’ = DI.DB

T gidc BCKH 1di tiép nén DK.DB = DC.DH = DC* = DI.DB = DK = DI

b) Ké KM song song v6i AC(M € AC). Chung minh M la diém ddi xtrg véi 7 qua AC
LMCA=/LFCA=/FBA=/ZFBC = ZKBC = ZKHC

— KHCM 1a tir giac ndi tiép va 13 hinh thang can

= MC=KH =CIl; Z/ZMCH = ZICH = ZKHC



ACMI cén tai C, phan gidc CD = M, ddi ximg nhau qua AC
¢) Goi N 1a giao diém ciia FCva AI;goi J 1a tAm dwdng tron ngoai tiép tam gidc /BE.
Chirng minh bon diém M. N,J,D cung thugc mot duwdong tron

ZMIC =90° - LACI =90° — LABI = ;(180" - ZEJI)=M,], J thang hang

ZJBI = ZJIB = /DIM = /DMI = D;M; B;J cung thudc mot dudng tron
/MDB =2/CDB =2.(180°~ .DBC —~ ZDCB)=2(180°~ LZECA~ Z/DCB)
=2/BCN =180°—-4BNC =180°—- ZBNM
= B;D; M; N cung thuoc mgt duong tron (dpcm)
Bai 4. (1 diém)
Xét x,y,z1a cac s6 thue dwong théa man 3x° < 2(y2 +4yz+ ZZ). Tim gia tri nho
y2 ZZ 4

nhét ciia biéu thirc P= + + .
J3X2+20xp+12y°  A3x2+20xz+122°  (y+2)

2(y2 +4yz+22)s 3(y+z)2 =x' < (y+z)2 =>x<y+z
3x° +20xy+12)° :4(x+2y)2 —(x—2y)2 < 4()c+2y)2

Hoan toan twong tu : 3x* +20xz +122* =4(x+ 22)2 —(x- 22)2 <4(x+ 22)2

S yz Zz 4 y2 Zz 4
uyra P2 + + > + +
Y 2(x+2y) 2(x+2z) (y+z) 2By+z) 2(3z+y) (y+:z)
Laico: Y + z >(y+Z)2:y+Z:>P>y+Z+ 4

’ 3y+z 3z+y 4y+4z 4 -8 (y+z)2

y+z 4 _y+z+y+z 4 3\/y+z y+z 4 3 3
4

+ > = + > 2 . . s =—=>P2
8 (y+z) 16 16 (y+z) 16 16 (y—|—z) 4

Vay P,

Bai 5. (2 diém)
3) Chirng minh rang néu 2" =10a+b v6i a,b,nla cac so tw nhién théa man 0<»<10
va n> 1thi ab chia hét cho 6

Tacod 2" =10a+b:2=b:2

bat n=4k+r(ke D;re{0;1;2;3})

Thl:r=0 :2"-1=16" -1:5=2"-6:5=n"-6:10=>b=6= ab’6
Th2:re{;2;3}=2" -2 =2" (16" ~1}5=2"-2":10

Ma 2" e {248} =>b=2"=10a=2"-2"=2" (16" -1} 3= ai3 = ab:6(Vi b:2)

3
=—ox=4y=z=2
4 y



4) Viét 1én bang 229 s0 tw nhién lién tiép s 1:2:3;....:229. Tir cdc s da viét xoa di 4

£ X+y+z+t

s0 bat ky x;y;z;¢roi viét Ién bang so (cac so con lai trén bang giir

nguyén). Tiép tuc thue hién thao tic trén cho dén khi trén bang chi con lai
ding mot so; goi s0 dé la «. Chirng minh a <2022
V61 moi tap hop {x;;x,;....;x, }. Xét bi€u thirc P(x;%,5.c%, )= X + X5 + .o+ X,
2
Chayrang x> +y* +z°+¢ > ()Hy;z“) :

Suy ra mdi lan xda di 4 sb bt ky x; y;z;¢ 61 viét 16n bang s6 X2 2  thi gia tri biéu thic
P cuia cac s trén bang khong tang 1én (1)
Biéu thirc Pban dau : P(1;2;....;229) =1 +2° +....+229% < 2022°(2)

Tu (1) va (2) suy ra P(a)=a’< P(1;2;...;229) <2022 = a <2022



