SO GIAO DUC VA PAO TAO KY THI LAP CAC PQI TUYEN DU THI

PAK LAK HOQC SINH GIOI QUOC GIA THPT NAM HQC 2023-2024
- MON: TOAN
DE CHINH THU'C Ngay thi thir hai: 20/09/2023 ‘
(Pé nay ¢6 01 trang, gom 04 cdu) Thoi gian: 180 phit (khdng ké thoi gian giao dé)

Cau 1. (5,0 diém)
u, > 2025

Cho day s6 (u,) x4c dinh nhu sau: _2025%

2024u,,, —2023u, =———,VneN".

2023
un

Ching minh rang day s6 (u,) c6 gi6i han hiru han va tinh gi6i han do.
Cau 2. (5,0 diem)

Tim tét ca cac da thire P(x) hé sb thuc théa man diéu kién:

P’(x)= P(x3 +x—1)+%.P2 (2x-1),VxeR.
Cau 3. (5,0 diém)

Tim tit ca cac tdp hop 4 gdm 8 sb nguyén duong sao cho véi moi sd nguyén
duong n <250, ton tai tap hop B 1a tip hop con clia tip hgp 4 thoéa man téng tht ca cac
phan tir ciia B bang #.

Cau 4. (5,0 diem)

Cho tam giac nhon khong cAn ABC noi tiép dudng tron (0) Liy diém P di
dong trén (O) (P khong tring véi cac diém A4, B, C) sao cho hai dudng thing AP va
BC cét nhau tai D. Goi T 1a diém ddi ximg ctia D qua trung diém M cta doan BC .
Duong thing AT cét duong tron ngoai tiép tam gidc PDT tai diém tht haila G . Duong
tron ngoai tiép tam gidc AGP cit cac dudong thing AB, AC va AM theo th tu tai cic
diém1a E, F va N tyongimg (E, F, N khac 4).

a) Chirmg minh ba diém D, E va F thing hang.

b) Hai duong thing EF va GP cét nhau tai Q. Ching minh QN la tiép tuyén

ctia dudng tron ngoai tiép tam gidc AGP.

e Thi sinh khong dugc sur dung tai li€u;

e Can b coi thi khdng giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI LAP CAC DQI TUYEN DU THI
PAK LAK HOQC SINH GIOI QUOC GIA THPT NAM HQC 2023-2024
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Ngay thi thir hai: 20/09/2023

Thoi gian: 180 phit (khéng ké thoi gian giao dé)

DPAP AN, BIEU PIEM VA HUONG DAN CHAM
(gom 04 trang)

Pap an

Piem

u, > 2025

Cho day s6 (u. ) xac dinh nhu sau: 202520 .
0 (u,) 2024, ~2023u, = 222 neN.
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Chimg minh rang déy so (u, ) c6 gi6i han hitu han va tinh giéi han cua no.
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] . Ta chitng minh u, >2025,VneN".
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V6i n=1 thi u, >2025.
Gia str u, > 2025,k e N’
Ap dung BBT AM-GM cho 2024 s6 duong:
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Pang thirc xdy ra < u, =2025: vo li
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Do d6 u, >2025,Vne N’
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Do d6 (u, ) la ddy giam va bi chan dudi, suy ra (u,) c6 gi6i han hitu han.

bat limu, =a

20252024
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u
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Tur 2024u,,, —2023u, = , chuyén qua gi6i han ta dugc

2024
2024a—-2023a = 2025 < a=2025.

2023
a

Vay limu, =2025.

(3d)

Tim tat ca céc da thirc P(x) he s6 thuc thoa man diéu kién:

P3(x):P<x3+x—1)+%.P2(2x—1),VxeR (1)




+Néu P(x)=c tir gid thiét ta dugc

c’ =c+%c2 23" -2c=0=c(c-2)(2c+1)=0=| c=2

Suy ra P(x) = O,P(x) = 2,P(x) = —%,Vx € R théa man bai toan.

x=2x-1
5 Sx=x,=1

+Néu deg P(x)21, xét h¢ phuong trinh
x=x"+x-1

Khi @6 P(xo) =c,Vv0l ce {0,2,—%}

0,5

bit P(x)=(x-x,) O(x)+c,véi O(x,)#0,neN". Thay vao (1) ta duoc:
2 (x-x,) 0(x) +e]| :2[(;8 rx—l-x,) 0+ +x—1)+c}+
+3[(2x-1-x,) Q(2x—1)+c]2 VxeR

2(x—x,)" O} (x)+6c(x—x,)" Q*(x)+6¢* (x—x,) O(x)+2¢"
=2(x*+x-1-x,) O(x’ +x-1)+2c+3(2x-1-x,)" 0’ (2x - 1)+

+6c(2x-1-x,) 0(2x—1)+3c?

0,5

x=2x-1

3

< x=x,=1nén
x=x +x-1

Chu ¥ ring 2¢° =2c¢+3¢* va {

2x—1-x,=2x-2x, =2(x—x0)

X +x—1-x, =x3+x—2=(x—1)(x2+x+2)=(x—x0)(x2+xx0+x§+1)

0,5

< 2(x—x, )Zn O’ (x)+6c(x—x,) O*(x)+6c0(x)
=2(x* +xx,+x; +1) O(x* +x-1)+3.4" (x—x,)" Q* (2x—1)+ 6c.2"0(2x - 1)

0,5

n

Thay x = x, ta dugc 6¢*Q(x,)= 2(3x§ +1) Q(xg + X, —1)+ 6¢.2"Q(2x, —1)

0,5

n
b

=3¢’ -3c2" =(3x, +1) ,(2)

0,5

Vé6ic=0,c=2,c= 1 va x, =1 thi dang thirc (2) khong ton tai ne N
2

Vay tt cd céc da thie can tim la P(x)=0,P(x)=2,P(x)= —%,Vx eR




(3d)

Tim tat ca cac tap hop A gém 8 sd nguyén duong sao cho véi moi sé nguyén
duong n <250, ton tai tip B 1a con cua tdp A thoa man tong tat ca cac phan tir
ciia B bang n.

Néu tdp A chaa ba phan tir x,y,z théa mdn x+ y =z thi cac tip hop c6 dang
Cu{x;y} va Cu{z} cho ta céc tong giong nhau véi moi C < A\ {x;y;z}.

Khi d6 4 cho t6i da 2° —1-2° = 233 tong khac 0: v6 1i. Do d6 tdp 4 khong chira
ba phan tr x,y,z ma x+y =z (1).

Tuong tu néu tip 4 chtra boén phn tir x, y,z,¢ théaman x+ y+z=¢ thi 4 cho
t6i da 2% —1—2* =239 tong khac 0: vo 1i. Do d6 tdp 4 khong chira bon phan tir
X,y,z,t md x+y+z=t (2).

Tuong ty tip 4 khong chita nam phan tir x, y,z,t,w ma x+y+z+t=w (3)

Dé n=1,n=2 viét duoc dudi dang tong thi 1 va 2 phai thudc A.

Tur (1) suy ra 3 phai khong thudc 4, do d6 4 phai thudc A.

Tur (1),(2) suy ra 5; 6; 7 khong thudc 4, do d6 8 phai thude A.

Tur (1),(2),(3) suy ra cac s6 tir 9 dén 15 khong thudc A4, do d6 16 phai thuje 4
, ddn dén cac sb tir 17 dén 30 khong thude 4.

Do 1+2+4+8+16=231 nén phan t tiép theo cua 4 khong duoc vuot qui 32,
ta goi phén tir nay 1a 32—a véi a € {0;1}.

Khi @6 ta co thé viét cac sb tir 1 dén 63 —a dudi dang tong. Suy ra phan ti tiép
theo phai c6 dang 64—a—b v6i b e N.

Tuong tu ta tim duoc A:{l; 2:4:8;16;32—a; 64—a—b;128—2a—b—c} Vo1
a,b,c € N thoa tong 16n nhat 255—4a —2b—c¢>250 < 4a+2b+c<5.

C6 14 bd (a;b;c) thoa man 1 (0;0;7) véi i=0,5; (0;1;7) véi j=0;3; (0;2;0)
3 (0;2:1); (1,0;0); (1;051).

(3d)

Cho tam gidc nhon khong can ABC ndi tiép dudng tron (O). Lay diém P di
dong trén (O) (P khong tring véi cac diém 4, B, C) sao cho hai duong thing
AP va BC catnhautai D.Goi T 1a diém ddi xtmg ciia D qua trung diém M
ciia doan BC . Puong thang AT cit duong tron ngoai tiép tam giac PDT tai
diém thir hai 1a G . Puong tron ngoai tiép tam gidc AGP cat cac dudng thang
AB, AC va AM theo tht tu tai cac diém 1a E, F va N tuong Uing (E, F, N
khéac A).

a) Chiing minh ba diém D, E va F thang hang.

b) Hai duong thiang EF va GP cat nhau tai Q. Chimg minh ON 1a tiép

tuyén ctia dudng tron ngoai tiép tam giac AGP.




0,5

a)
(FC,FG)=(FA,FG)=(PA4,PG)=(PD,PG)=(TD,TG)=(TC,TG) (modx)

nén 4 diém 7,G,C,F déng vién

(CB,CF)E(CT,CF) E(GT,GF) E(GA,GF)E(EA,EF)

(EB,EF) (modr)

nén 4 diém B,C,E,F d(‘Sng vién. 03
Xét truc dang phuong cia cdc duong tron (0), (BCE), (APG) ¢6 BC,EF, AP .
dong quy. Do d6 D,E va F thang hang.

b) C6 A 1a tim dang phuong cia ba dudng tron (PDT),(BCFE),(GTCF) 0,5
O la tm dédng phuong cua ba duong tron (PDT),(BCFE),(AFE) 0,5

Nén AQ la truc dang phuong ctia hai dudng tron (PTD),(BCFE) = AQ vudng
gbc voi duong ndi tAm cua hai duong tron (PTD),(BCFE). Ma dudng nbi tim 0,5
cua hai duong tron (PTD),(BCFE) 1a trung tryc cia BC = AQ//BC

(AP,AQ)=(DA,DT)=(DP,DT)=(GP,GT)=(GP,GA) (modrz)= A0 1a

. . 0,5
tiép tuyén cua (AGP)

Do EF 1a ddisongciia BC va M la trung diém ciia doan BC nén AM 1a duong
dbi trung goc A cia tam giac AEF = AENF 1a ti giac diéu hoa ma E,F,Q 1
thang hang = ON 1a tiép tuyén ctia (4GP)

HUONG DAN CHAM
1. Diém bai thi danh gia theo thang diém tir 0 dén 20. Diém cua bai thi 13 tong cta cac diém
thanh phan va khong 1am tron.
2. Hoc sinh giai theo cach khac néu dung va hop li van cho diém ti da phan do.




