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Cau 1. (2,0 diém)
Cho ba sb thuc x, v,z thdéa man cac diéu kién sau:

2x’ =3y’ =47

32x7 +3y + 422 =2+ 12 + /6. Tinh gié tri cuia bidu thirc R
X z

xyz >0 y

Ciu 2. (2,0 di¢m)

Xét phuong trinh bac 2: ax® + bx + ¢ =0(1), trong d6 a,b,cla cac sd nguyén
duong. Biét rang cac diéu kién sau thoa méan:

- Phuong trinh (1) c6 nghiém

- S6 a2020bchia hét cho 12

- 86 ¢’ +3chia hét cho ¢ +3

Hay tim gia tri 1on nhét cua téng a +b +c
Cau 3. (2,0 diém)
Tim s nguyén a bé nhat sao cho: x* + 2x* —4x + a > 0véi moi sb thuc x

Cau 4. (3,0 diem)

Cho tam giac ABC nhon ndi tiép dudng tron (O)c() AB > BC.M{t duong tron
di qua hai dinh A, C cua tam giac 4ABC 1an luot cit cac canh 4B, BC'tai hai diém
K,N(K, N khéc cac dinh cua tam giac 4BC).Gia st dudng tron (O)Vé dudng tron
ngoai tjép tam gidc BKN cit nhau tai giao diém thi hai 1a M (M khéac B). Ching
minh rang: v ‘ q

a) Ba duong thang BM,KN, AC dong quy tai diém P

b) T gidc MNCPnoi tiép

¢) BM®—PM* = BK.BA— PC.PA
Céu 5. (1,0 diém) o , ,

Cho hai sO A,B cfmg c6 2020 chir sé Biét rang s6 Aco dl'mg 1945 chir 56

khac 0, bao gom 1930 chir s6 ngoai cung vé bén trai va 15 chir so ngoai cung Ve

bén phai; S6 B ¢o dung 1954 chir s6 khac 0, bao gbém 1930 chir s6 ngoai cung vé
bén trai va 24 chit s ngoai cuing vé bén phai. Chimg minh ring UCLN (4, B)1a

mot s6 c6 khong qua 1954 chir s6



DAP AN
Cau 1.
bit 2x° =3y’ =47’ =¢

Ta co: :24(xyz)3 =t>0=>x,y,z>0

:>€/2x2 +3y° +47° :i/t(l+l +lj

X y z

Mat khac %.x:%.yzﬁ.zz%
:»2+%/§+%/R=%Z(%/§+33+%/Z):ﬁ[l+l+lj%
Xy

z

#{gigj:%_ﬁ(1+1+1J:1+1+1:1
) X y z X y z x y z 2

Vay

X y z

(Dot>0,l+l+l>0J

Cau 2.

) a+b+4:3
Vi a2020b:12nén

=>be{4;8}=>b<38
Lai co, b* —4ac> 0nén ac <16 = c¢<16(vi ala sé nguyén duong)
Ma ¢’ +3ic+3;c’ +3=¢"+27-24=(c+3)(c’ —3c+9)= 24ic+3

Vi cla s6 nguyén duong va ¢ <16 = c +3 € {4;6;8;12} = c € {1;3;5;9}
Xét cac truong hop:

ac<16 ,

b =8thi { . = a + c¢16n nhat khi (a,c)=(9,1):>a+b+c:18
a:3;ce{l;3;5;9}

b= 4 ac<4

b=4= a=1(mod3);c € {1;3;5;9}

Trong trudng hop nay, chi co cap (a,c)lé (1,1); (1,3);(4,1)th()a man, khi d6 a +c¢
16n nhat khi (a;¢)=(4;1)=a+b+c=9

Vay gia tri 16n nhat cia a +b+c =18

Cau 3.

..oz , |
Do x* +2x* —4x +a> 0dang voi moi so thue x. Xét x :Eta co:



oy (1 23

—| +2|=| 4| = |[+a20=a>—=a2> 2(do anguyén)

2 2 16

Ta chimg minh a = 2 théa mén diéu kién bai toan .

That vay, ta c6: x* +2x° —4x+2= (x> ~1) +(2x 1) (ludn ding)
Vay amin = 2

Cau 4.

a) Goi Pla giao diém cua KN voi AC,BPcit (O) tai M
Do ti gidc ABM 'Cndi tiép

= APCM "' UAPBA(g.g) =

PC _ % — PB.PM'= PA.PC

Chtng minh tuwong tu, tr gidc AKNCndi tiép = PA.PC = PK.PN
= PK.PN = PB.PM'= PR _PM = APKB [IAPM'N(c.g.c)
— PM'N = PKB = KBM'N 1a t&t giac n6i tiép

> M'=M = BM ,KN, AC dong quy tai P (dfcm)

b) Do AKNCndi tiép = CNP = BAC
Do ABMC néi tiép = CMP = BAC



Tir day suy ra CNP = CMP = CNMP1a t giac n6i tiép
c) T CNMP 1a ti gidc ndi tiép, ta c6: BM.BP = BN.BC(ABNM ABPC)
Mit khac, BN.BC = BK.BA(do ABKN UABCA)=> BM .BP = BK .BA

Twu cau ata co: PM.PB = PC.PA
— BK.BA— PC.PA=BM .BP— PM .BP

= BP(BM — PM )= (BM + PM )(BM — PM )= BM* — PM*(dfcm)

Cau 5.

Viét 4=x00...00yva B =z00....0¢,v6i x,zc6 1930 chir sb va ycé 15 chit sb, t co
24 chir s6

Taco A=10"x+yva B=10"z+¢

Dit d = UCLN (4, B)ta c6: x.B — z.Achia hét cho d = xt — yzchia hét cho d

D@ thay xt> yznén xt—yz>0=d < xt — yz < xt

Lai c6 x <10t <10* = d <10"".10** =10"** = d c6 khong qua 1954 chit sd.




