UBND TINH THAI NGUYEN KY THI CHON DOI TUYEN DY THI HSG

SO GIAO DUYC VA DAO TAO QUOC GIA LOP 12 THPT NAM HOQC 2022 - 2023
DE THI CHINH THUC Mon: TOAN
(Dé thi c6 01 trang) Thoi gian lam bai: 180 phit, khong ké thai gian phdt d2

Cau 1. (5,0 diem) Goi F 1a tap tht ch cc ham 86 f : R = R thod man
flx+mf(y)) —z = f(2023f(y)) Vz,y € R (m la tham sb thyc).

Chitng minh ring 7 khac réng khi va chi khi m = 2023.

Cau 2. (5,0 diém) Cho z,y la céc 86 nguyén duong 16n hon 2 va A = y (4y + g) - % + z. Biét
riing A 12 mot s6 nguyén duong. Chitng minh ring A 13 s6 chinh phuong.

Cau 3. (3,0 diém) Cho a, b, c,n 1a céc 86 nguyén duong va a, b, ¢ khong vugt qua n. Gia st phuong
trinh bac hai az? + bz + ¢ = 0 c6 hai nghiém phan bigt z;,z, thod man |z; — 25| < ;ll- Chitng minh
riing n c6 ft nhat hai uéc s6 13 s6 nguyén té. '

Cau 4. (5,0 diém) Cho tam giéc nhon khong can ABC, (I) 1a dudng tron ndi tiép. Gei D, E, F theo
thit ty 13 tiép diém cta (1) va BC,CA, AB. Goi A, B',C’ lan lugt la diém déi xing ciia A, B,C
qua EF, FD,DE. K 13 tryc tam ciia tam gidc DEF.

a) Ching minh r3ng céc tam gisc DEF, A’B'C’ c6 dién tich bing nhau.

b) Gid sit ba dudng thing DA’, EB’, FC' d6i mot c4t nhau tao thanh tam gidc XY Z. Ching minh
ring tryc tam clia tam gisc XY Z 1a trung diém cta K1.

Cau 5. (2,0 diém) Cho day s6 nguyén duong (u,.) thod méan dong thdi cac didu kién sau:
(1) up < Up4 v6imoin > 1.
(2) ug —up > Uc — ug v6i a, b, c,d 12 c¢ 86 nguyén duong thod man 1 <a<b<c< d.

Tim gi4 tri nhd nhét clia uzgss.

Hét

Thi sinh khong dugc st dyng tai iéu. Cdn bp coi thi khong gidi thich gi thém.



