SO GIAO DUC VA PAO TAO KY THI LAP PQI TUYEN

TINH YEN BAI DY THI CHQON HQC SINH GIOI QUOC GIA THPT
S NAM HOQC 2022 - 2023
PE CHINH THUC Mbn thi: TOAN

Thoi gian: 180 phit (khong ké thoi gian giao dé)
Ngay thi: 30/ 09/ 2022

Cau 1. (4,0 diém)
X +2x24+2x+2=y
Giai hé phuong trinh sau trén tap s thyc { y° -=2y-7=z
(z+3)(zz+22+2)=x

Ciu 2. (4,0 diém)
x,=2022
4x? —4(2x,, + l)x

n+l

Cho dy s6 (x.) dugc xéc dinh boi
ho day so (x,) duoc xéc di 01{ +2023=0,Vn>1.

Chitmg minh day s6 (x,) ¢6 gi6i han va tim gi¢i han do.
Cau 3. (4,0 diém)

Cho tam gidc ABC c6 truc tdim H va ba duong cao 4D, BE, CF'. Goi M la trung

diém cta BC, X 1a giao diém cua BC va EF . Puong thing qua X song song véi HM cit
BE, CF lan lugt tai P va Q.

a) Chirng minh XA.MD = AD.HM .

b) Chirng minh bén diém 4, P, O, H déng vién.
Ciu 4. (4,0 diém)

Cho sb nguyéntd p>5.

a) Dt n=4” —1. Ching minh rdng » c6 it nhit 3 uéc nguyén t5 phan biét.

b) Véi a 1amotsd tunhién, chimg minhring 2 + @+ @” +...+a”" khong la s6 chinh phuong,
Cau 5. (4,0 diém)

Cho tap hop X ={1,2,...,13}.

a) Chirng minh ring ton tai mot ho gdm it nhét 131 tap con c6 7 phan tir cia X sao
cho hai tép con 4, B bat ki trong ho déu théa mén |4 B|<S5.

b) Xét ho Q gém k tap conco 7 phén tir cia X . Mot tap con 4 cua X duge goi la
tap me néu nhu |4 =8 va tdntai Be Q saocho Bc 4. Goi d 14 s6 tap me. Tim gid trj nho
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SO GIAQ DUC VA PAO TAO KY THI LAP PQI TUYEN
TINH YEN BAI DU THI CHON HQC SINH GIOI QUOC GIA THPT
NAM HOQC 2022 - 2023

_DE CHINH THUC Mén thi: TOAN . ‘
(Dé thi gom 01 trang, 04 cdu) Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 01/10/2022

Cau 1. (5,0 diém)
Cho ba s6 thuc duong a,b,c¢ thda man diéu kién abc =1.
1) Chitng minh ring (a* + a+b)ab+b+1)>b(2a+1)*.

4b-1 4c-1 4a-1 >1
(2a+1)? +(2b+l)2 +(2c+1)2 T

2) Chitng minh ring

Cau 2. (4,0 diém)
Tim tt ca cac ham s6 f:R — R thoa man

f(2x+ fO)+xf () =x+y+xy, Vx,yeR.

Cau 3. (5,0 diém)

Cho tam giac 4ABC nhon, khong can, cé dudng cao BE, CF cét nhau tai H . Pudng
théng qua C song song v&i AB cit BE tai M, dudng thing qua B song song v6i AC cit
CF tai N.Diém D 1a hinh chiéu cia H trén MN, I 1a trung diém cia BC.

1) Ching minh AH, DI, EF ddng quy.

2) Goi J la trung diém ctia 4H . Pudng thing IJ cét BE, CF lan luot tai U, V.
Pudng tron ngoai tiép tam giac HUV va dudng tron ngoai tiép tam gidc AEF cét nhau tai
diém T khac H.Ching minhba diém 4, T, I thing hang.

Caiu 4. (6,0 diém)

1) Cho sb nguyén duong n va s6 nguyén t6 1¢ p. Biét p 1a uéc cia 3% +1, ching
minh p—1 chia hét cho 2"*'.

2) Cho 2n diém phén biét trong khong gian (véi n > 2) sao cho trong chung khong ¢6
ba diém nao thing hang va khdng c6 bon diém nio cling nim trén mot mat phing. Xét n® +1
doan thing bt ki, m3i doan c6 hai diu mut 1 hai trong sé 2n diém trén. Ching minh ring c6
it nhat mot tam giac dugc tao thanh tir #* +1 doan théng trén.



