SO GIAO DUC VA PAO TAO KY THI CHON POI TUYEN HQC SINH GIOI
DU THI CAP QUOC GIA (Vong 2)
IPE CHINH THUC| Nim hoc: 2024-2025
Moén thi: TOAN
Ngay thi: 20/9/2024
Thoi gian 1am bai: 180 phat (Khéng ké thoi gian phat dé)
Ngay thi thir hai

Bai 5. (6,0 diém) Tbn tai hay khong ham sd f:R — R bi chin thoa man cac diéu kién:

F(1)=1va f(x+%j :f<x)+(f(§D2,Vx £0.

Bai 6. (7,0 diém) Tim s6 tap con A cua X = {1;2;3;...,2023} sao cho téng cac phﬁn tr cua
A chia hét cho 7.

Bai 7. (7,0 diém)

Cho AABC duong tron ndi tiép (1) tiép xuc véi cac canh BC, CA va AB tuong ng tai D,
E, F. BPuodng thang EF cit BC tai G. Goi K 1a trung diém doan GD. Pudng tron dudng kinh
GD cit (I) tai R (R= D). Goi P, Q (P=R, Q= R) tuong g 1a giao ctia (1) voi BR, CR. Hai
duong thang BO va CP cit nhau tai X. Pudng tron (CDE) cit OR tai M va dudng tron
(BDF) cit PR tai N.

a) Chung minh ring KR 1a tiép tuyén cua duong tron (RBC).

b) Chirg minh rang PM, ON va RX dong quy.

Thi sinh khong dwoc sir dung MTCT va tai lieu. Can bg coi thi khong gidi thich gi thém



SO GIAO DUC VA PAO TAO PE THI CHON POQI TUYEN HQC SINH GIOI
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HUONG DAN CHAM THI
(Huong dan cham thi gom 03 trang)

L Hwéng din chung

. Thi sinh 1am bai khong theo cach néu trong dép an nhung dung thi van cho du sé diém
timg phan nhu Huwdng dan cham thi quy dinh. T6 chdm thi thao luan va théng nhét
thang diém cham cho nhitng bai c6 cach giai khac véi dap an trong Hudng dan chim
thi va ghi thanh bién ban cham thi.

. Viéc chi tiét hoa diém s6 cua timg cau (néu c6) trong Huwdng dan cham thi phai dam
bao khong lam sai I¢ch Huong dan cham thi va phai dugc théng nhat thuc hién thong

qua bién ban ctia T6 cham thi.
3. Diém tirng cau va toan bai khong lam tron (tinh dén 0,25 diém).

II.  Pap 4n va thang diém

NOI DUNG PIEM
Bai 5. (6,0 diém) Tbn tai hay khong ham sb f:R — R bi chan théa man cac diéu kién:
1 1 ’
l)=1va flz+—|=flz)+ — 1], Vz#0.
Gia sir ton tai ham f thoa mén yéu cau.
+ Cho x = 1 ta thu duoc f(2)=2. 1.0
+ Do f bi chdn nén n6 6 chin trén tdt nhat, goi gia tri do 1a ¢, ta co: f(x)Sc,‘v’x
va: Véi mdi £€>0 (bé tiy y chon trudc), ton tai khoang I # @ ma 1,0
f(a:)>c—8,V:1:eI.
+Tacé 2= f(2)<c.
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1 x .
:>c>c2—§——<:>(c—%] <1, mau thuan voi ¢ > 2.

+ Vay khong ton tai ham nao thoa min yéu cau.

1,0

Bai 6. (7,0 diém) Tim sb tap con A ciia X = {1;2;3;...,2023} sao cho tong cac phan tir ctia A
chia hét cho 7.

Xétdathic f(z) = (1+2z)(L+2%)...(L+2™) = ) 2°¥, trong d6 s(C) 1a tong céc phan tir 1,0
CcX
cua C'.
Do d6 s6 tap con A ctia X = {1;2;3;...,2023} sao cho tong cac phan tir cia A chia hét cho 7 1a
\ ) . . 1,
tong cac hé so ctia cac lity thira dang 7™ véi ke N 0
, . 292468 271_ 271_
Goi Slasotdp concantim,tacod S = Z ¢, bat ¢ = COS7 + z’sin7 la mot can bac 7 1,0
k=1
cua don vi.
z n . 1k s k kN2 kN3 k4 N k\6 1_(5k)7
Néu k khong chia hét cho 7 thi 1+ ¢&" + (&) +(&")" + (") + (") +(&") =1—k=0.
Néu k chia hét cho 7 thi 1+ &" + (¢*) + (¢") + (¢")' + (¢") + (¢")° = 7. Do @6 1,5
292468 1
S=2 ¢, =;(f(1)+f(«9)+f(82)+f(€3)+f(€4)+f(85)+f(€6))-
k=1
Vi da thie g(7) = 27 —1 c6 cac nghiém 1a ¢,&°,&° &', €°,€%,¢" =1 nén
gz)=@z-D(@-¢)(r-&)(rv-&)(v-&")(v—-&")(r—&%. Suyra 1.5
A+e)1+e)1+ )1+ A+ A+ +e")=—-g(-1) =2.
22023 + 6.2289

Viy § = ——.

ay - 1,0

Bai 7 (7, 0 diem) Cho A ABC dudng tron ndi tiép (1) ti€p xuc voi cac canh BC, CA va AB tuong
mg tai D, E, F. Puong thang EF cat BC tai G. Goi K 1a trung diém doan GD.Pudng tron duong
kinh GD cit (I) tai R (R# D). Goi P, Q (P# R, QO+ R) tuong ting 12 giao cua (I) véi BR, CR. Hai
duodng thang BQ va CP cit nhau tai X. Duong tron (CDE) cit OR tai M va duong tron (BDF)
cit PR tai N.

a) Chirng minh ring KR 1a tiép tuyén cia duong tron (RBC).

b) Chting minh rang PM, ON va RX dong quy.




1,0

a) Chirng minh ring KR 1 tiép tuyén ciia dwong tron (RBC).

Ta ¢6 (GDBC) =-1,do d6 KD’ = KR* = KB.KC, diéu nay suy ra KR 1a tiép tuyén (RBC). 20
b) Chitng minh rang PM, ON va RX dong quy.

K 1a trung diém doan GD. Do 46 £/ KRB = ZRCB. 1,0
Mit khac KD 1a tiép tuyén cia (I), do d6 KR ciing 1a tiép tuyén cia (). 1,0
Vivay /KRB =/ZRQP = ZRQP = ZRCB = RQ || BC.

Suy ra RX di qua trung diém cua doan PQ ( b6 d& quen thudc trong hinh thang). 1,0
Tir day suy ra RX, PM, ON 1a 3 duong trung tuyén cia ARQP, suy ra Ppcm. 1,0




