7 DE 05
Bai 1. (4 diém)
X' =x xX*+x

a) Cho bicu thirc A = ———"+— Txel RutgonB=1- 2A—4+x+1 vOi

1
SX<—
0 4

b) Cho x, y, z 1 ba sb thuc duong thoa man x - 2y + z = 0. Ching minh
rang:
1 + 1 _ 2
Vx+ly Vy+lz Jx+iz

Bai 2. (6 diém)
a) Giai phuong trinh 3x*+6=9x—2xvx-2
b) Giai phuong trinh (x - 2)vVx—1+(x+3)Vx+4=x"+x
¢) Tim nghiém nguyén ciia phuong trinh: 2x°+7 y*=61+4 x
d) Cho hai s6 nguyén duong a, b théa man a > b va a*+b*+1=2(ab+a+b).
Chtng minh a, b 13 hai s6 chinh phuong lién tiép.
Bai 3. (2 diém)
a) Cho a, b >0,ab=1.Chtrng minh rang:
\/2(a2+1)+\/2(b2+1)32(a +b)
b) Cho ba s6 khong am a, b, c. Ching minh rang:

a?’+b3+c323abc+%|(a—b')[b—c)lc—a)‘

Bai 4. (7 diém) Cho tam giac nhon ABC duong cao AH. Goi E, F 1a cac
diém lan luot thudc cac tia HC, HB sao cho £ZEAB = £ZFAC = 90°.

HB _ HF _ FB

a) ChL’I‘ng minh HC ﬁ CE

b) Goi P thudc doan thang AH (P # A; P # H ). Trén tia ddi cta tia PE lay
diém M sao cho BM = BA. Trén tia ddi cua tia PF lay N sao cho CN =
CA. Qua C vé& duong thang vudng goc véi PF cat duong thang AH tai K.
Chtrng minh BP L KE .

¢) Cac duong thang BM, CN cit nhau tai S. Chimg minh SM = SN.

Bai S. (1 diém) Cho nim sb nguyén duong d6i mot phan biét sao cho moi
so trong chung khong c6 uwdc nguyén t6 nao khac 2 va 3. Ching minh
rang trong nim sb d6 ton tai hai s ma tich cta ching 13 mot sd chinh
phuong.



LOI GIAI
Bai 1.
a) Rut gon A = 2x
Thay vao
B=1-V4x—4x+1
=1-[2vVx—1
=1-(1-2Vx)
=2vx
b) Taco2y=x+z
= (x+z)+2(Vxy+Vyz+Vzx|=2 y+2(Vxy +V yz+/zx|
=[Vx+Vz+2Vy|(Vx+Vz) = 2(Vx+Vy) (Vy+Vz)

— Vx+ z+2J} __ 2
(Vx+Vy)(Wy+Vz) Vx+vz
1 1 2
T Vxely Ayl Vxeiz
Bai 2.
a) bPKXD: x =2

Phuong trinh da cho twong duong véi
4x°—8x+4=x"—2xVx—2+x—2
C=ﬂ2x—2V:(x— x—2f

2xX—2=x—Vx—2
2x—2=vVx—2—Xx

x—2=—+vx-2(1)
3x—2=+x—-2(2)

Voix =22, VT(1) 2 0= VP(1)
Pé (1) xay ra thi x =2

—

—

Phuong trinh (2) tuong duong voi

3(x-2)- Vx—2+4=0=3[Vx—2-1/+5Vx—2+1=0
(v6 nghiém vi vé trai duong véi moi x >2)

Vay tap nghiém cta phuong trinh da cho la: S = (2|

b) DK x = 1



()= (x-2)[Vx—1-2)+(x+3)[Vx+4-3|=x’~4x-5

(x=2)(x=5) (x—=5)(x+3)

+ =(x—5)(x+1
= Vx—1+2 Vx+4+3 (x=5)(x+1)
xX—2 x+3

=(x-5 + —x—1|=0
<X )\/X—1+2 Vvx+4+3 X
x=5
=| x-2 x+3
=x+1(2
Ix—1+2 Ax+d+3 (2)
x—2 x—1 <x—l_ x+3 x+3

Taco Vx—1+2 JYx—1+42 2 ' VJx+4+3 = 3

1 x+3::5x+3<6x+6_

x_ —
Suyra VI(2)<——+ = . 5 x+1=VP(2)

Do d6 (2) vo nghi¢m.
Vay tap nghiém cta phuong trinh da cho la: S =15
C) 2x°+7 y’=61+4x
=2(x-1/+7y* =63
=7y’<63=>y’<9
=> y? €/0;1;4;9|
Ma 65 18, 2(x—1f chdn nén => y* €/1;9]
TH1: y*=1=>[x—1] =28 (loai)
TH2: y* =9 =>(x—1=0=>y=+3;x=1
Vay (x;y) €(1;3);(1;-3)

d) a*+b’+1=2(ab+a+b) =|a—b—-1=4a=a=

a—b—1\
2

2

a—b+1
2

a’+b’+1=2(ab+a+b) = b =

N , ., a—b+1 —-b—1
Suy ra a, b déu chinh phuong. Lai c6 s 2+ -2 >

=1nén a, b 1a hai
s6 chinh phuong lién tiép.

Bai 3.

a) Theo bat dang thirc AM - GM, ta co:

V2|a*+1)=v2(a’+ab|=V2[a+b]a=2ala+b)<

2a+a+b:3_a+g
2 2 2



Tuong tu, ta co V2(b2+1)=%+%

Do d6 v2(a*+1] + v2[b?+1] < 2a + 2b = 2(a+b). Ding thirc xay ra khi va chi
khia=b=1.
b) Ta c6 |a—b| < |a|+|b| =a +b.

Tuong tu |b—c\£|b|+|c|= b+c; \c—a\ﬁ\c\—i—\a\ =c+a.

Suy ra 2(a+b+c)=|a—b|+|b—c|+|c—a|=23|(a=b)(b—c)(c—a)|

(Theo BPT C6 Si cho ba sb khong am |a—bl,|b—cl,lc—a]) (1)

Lai co:

2(a*+b’+c*—ab—bc—ca) = (a—b)*+ (b—c )+ (c—a)’
>3¥(a—b)*(b—c(c—a)

(Theo BPT C6 Si cho ba s khong am (a—b ), (b—c), (c—a)f (2)

Nhan theo vé (1) va (2) suy ra

4 @+b*+c*—3abc|>9|(a—b)(b—c)(c—a))

=> a’+b’+c® = 3abc + %‘(a—b)(b—c)(c—a)‘

Déu bang xay rakhia=b=c¢



Bai 4.

a) Xét tam giac ABE vudng tai A, duong cao AH: HB.HE = AH®
Xét tam giac ACF vudng tai A, duong cao AH: HC.HF = AH*
Tur day ta suy ra HB.HE = HC.HF

__ HB_HF_HF-HB_FB
HC HE HE—HC CE

b) Goi J 14 giao diém ctia KB va EM; I 1a giao diém ctua KC va FN.

Xét tam giac KFC: KH, FI 1a cac duong cao nén P 1a tryc tam.

Khi d6 AHPF AHKC (g.g) => HP.HK = HF.HC

Lai co HF.HC = HE.HB => HP.HK = HE.HB => AHBK AHPE (c.g.c)

=> LKBH = £¢HPE => £JKP + £KPJ = 4£JKP + £KBH =90°=> EJ L BK
Suy ra P ciing la tryc tdm tam giac KBE.

Do d6 BP L KE

¢) Ta co BM = BA => BM’=BA°=BH.BC=BJ.BK={BM LMK



=> KM’=KJ.KB=KI.KC=KN*

=> KS’~ KM’=KS’—KN’={ MS=NS

Bai 5.

Theo nguyén li i rich 18, 5 = 2.2 + 1 nén trong nim sb co ba chit sd co
lity thira cia 3 cung tinh chin 1¢.

Vi3 =2.1+ 1 nén trong ba sb ndy lai c6 hai sé6 ma lily thira ctia 2 clng
tinh chan 1¢.

Khi d6 hai s6 nay co tong liiy thira ctia 2 hay 3 déu chin nén tich 1a so

chinh phuong. Tir d6 ta c6 diéu phai ching minh.



