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HAI DUONG LOP 12 (NAM HOQC 2020 — 2021)
Man thi: TOAN
PE CHINH THU'C Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)

(Pé thi gom: 05 cau; 01 trang)

Cau 1 (4,0 diém). Cho day sb (u_ ) thoa man: u, >0,u %(ZUn +§2),Vn >1.
u

n

Nl

Chtrng minh rang diy sb (u,) co gidi han hitu han va tim giéi han do.
Cau 2 (5,0 diém).

a) Cho sb nguyén duong n va hai s6 nguyén x,y. Chimg minh ring néu x—y chia hét cho n thi
X" —y" chia hét cho n?.

b) Cho s nguyén duwong n>2 va S 1a tap hop cac sd nguyén a thudc doan [0;n® —1]sao cho
khong ton tai cip s6 nguyén (X;y)thoa min X" +y" =a (mod n?). Chirng minh rang s phan tir
ciia S khong nho hon CZ.

Cau 3 (5,0 diém).

a) Cho tam giac ABC ndi tiép duong tron (O) va diém | bat ky trong tam giac. Tiép tuyén tai |
ctia duong tron ngoai tiép tam giac IBC cit duong thang BC tai M. Tiép tuyén tai | cua
duong tron ngoai tiép tam giac ICA cat duong thang CA tai N . Ti€p tuyén tai | cua duong
tron ngoai ti€p tam giac IAB cat duong thang AB tai P. Chirng minh rang M, N,P cung
thudc mot duong thang | va | vudng goc véi Ol .

b) GoiB,,C, 14 tim cic duong tron bang tiép cac goc B,C cua tam gisc ABC . Puong thang B,C,
cat duong tron ngoai tiép tam giac ABC tai diém D ( khac A). Cac duong thang di qua B,
vudng goc AC va diqua C,, vudng goc AB cit nhau tai E . Ching minh rang ZADE =90°.

Cau 4 (3,0 diém). Cho ba da thirc bac hai P(x),Q(X) va R(x) c6 hé sb cao nhat duong. Biét ring
P(x) co6 hai nghiém thuc phan biéta,a,, Q(x) c6 hai nghiém thuc phan biét b,b, va R(x) co hai
nghi¢ém thuc phan biét c,c, théa man: Q(a,)+R(a)=Q(a,)+R(a,); P(b)+R()=P(,)+R(b,) va
P(c,)+Q(c,) = P(c,) +Q(c,) . Ching minh rang a, +a, =b, +b, =¢ +c,.

Cau 5 (3,0 diém). Cho bang 6 vudng kich thuéc mxn (m,n la cac sd nguyén duong). Ban dau ta to

mau den cho k 6 bat ky ( k nguyén dwong, k >2). Sau d6, cir mdi bude ta duoc phép t6 den thém

mot 0 cua bang néu 6 dé c6 canh chung véi it nhat hai 6 den.

a) Khi m=3,n=5. Hay chi ra mot cach t6 4 6 ban dau sao cho sau hitu han budc tat ca cac 6 trong
bang déu dugc to.

b) Tim s6 k nho nhéat theo m,n dé sau hitu han budc, ta c6 thé to den tit ca cac 6 vudng trong

bang.
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