TRUONG PAI HQC SU PHAM HA NOI PAP AN KY THI THU VAO LOP 10 THPT CHUYEN

TRUONG THPT CHUYEN NAM 2024
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Pdp dan gom 02 trang Moén thi: TOAN

(Dung cho thi sinh thi thir vao Chuyén Toan, Tin)

Cau Noi dung Thang
diém

Cau 1 2,5

1 Cho A 13 s6 chinh phuong c6 chit s6 tan cung 1 1. Tim s6 du khi chia A cho 40. 1,5

Do A tan cung boi 1 nén A 1. Do d6
A=QRa+1)?=4a(a+1)+1(a€N).

Do a, a + 1 13 hai s6 ty nhién lién tiép nén a(a + 1) : 2. Suyra A = 1 (mod 8). 1,0
Do A tan cung la 1 nén A = 1 (mod 5). Suy ra A — 1 chia hét cho 8 x 5 = 40. 0.5
Vay A chia cho 40 du 1. ’
2 Chtrng minh rang véi moi so ty nhién n > 2, giita n va n! ¢o it nhat mot s6 nguyén to. 1,0
Xétso A =n!—1.Dé thayn < A < nl. Néu A 1a s6 nguyén t6 thi ta c6 dpem. 0,5
Néu A 13 hop s6 thi A ¢6 ue nguyén t6 p. D& thay p < n!. Do (p;n!) = 1nén p > n. 0.5
Vay gittan va n! ¢ s6 nguyén to p. ’
Cau 2 | Xét phuong trinh bac hai: x2 + 2ax + b = 0, trong d6 a,b 1a cic sd nguyén. Biét
phuong trinh ¢6 nghiém x; = 2023 + v/2024. 23
1) Chimg minh phuong trinh con c6 nghiém x, = 2023 — /2024 1,0
Ta co:
(2023 + V2022)" + 2a.(2023 + V202&) + b = 0 0.25
& 2(a + 2023).4/2024 = —(20232% + 4046a + 2024 + b) ’
Néu a # —2023 thi
20232 + 4046a + 2024 + b
V2024 = — 2(a £ 2023) € Q,voli. 0,5
Suyraa = —2023,b = 2023% — 2024.
Ap dung dinh 1y Viet ta co
0,25
X1+ x, = —2a = 4046 = x, = 4046 — x; = 2023 —V/2024.
2) Ching minh § = x2°2% 4+ x292% 13 mot s6 nguyén chin 1,5
bat S, = xI' + x7 (n = 0). Taco
{xf +2ax;+b=0_ {x{“’z +2ax 1+ bx' =0
xZ+2ax,+b =0 X024+ 2axitt + bx} =0 0,5

Suyra: S;4,+=0,vn = 0.

Tacod: Sy =2,5; =x; +x, = —2a.Suyra S, = —(2a.5S; + b.S,) € Z. Lap luan tuong
tu ta co: 53, S4,, ,52024 € Z. Véy S = 52024 la mét Sé) ngUYén. 0,5

Do b 1as6 1é nén Sy, = —(2a.S,41 + b.S,) = S, (mod 2),¥n = 0. Suy ra
S =55004 =Sy = 0 (mod 2).

L e 0,5
Vay S 1a mot s6 chan.
au 3 . X y_ _ . — ( — 1)2024 _ 112024
Caul | Cho0<x,y<1 Va s +t==1 Tinh T = (x — 1) + (y — 1)2024, 1,0
PitVx+3=a,\/y+3=b (V3<ab<2).Tach
a? -3 b2-3 0,5

=1oa®*—-3a+b3-3b=ab (1)

b+a




Taco (a—2)(b—2)=>0=ab=2(a+b)— 4 Dodo
2(a+b)—4<a®>—-3a+b3-3b
o@-2)@+a-1D)+B-2)*+b—-1)=>0.

Suyraa=b = 2. 05
Véia=b=2tacox=y=1.Dod6éT = 0.
NX: C6 thé sir dung phuong phap lam tréi mau. Ta co
x+3=x+2+1=>x%+2xy+y%2=(x+y)2
Tuong tw, y + 3 = (x + y)?. Do dé
a + Y < a + 24 =
Jy+3 Vx+3 x+y x+y
Dau bang xay rakhi x =y = 1. Tu d6 c6 T = 0.
Cau 4 3,0
a) Ching minh SH.SM = SB. SC. 1,0
Xét duong tron duong kinh AM, ta co: 4 r
EAH = EMH.
Suy ra ASAH~ASME (g — g). Do d6
SA SH b
S—M=S—E=>SH.SM=SA.SE. i 0,5
X¢ét dudng tron (O), ta ¢6: EAB = ECB. 0
Suy ra iTB;ABSCE (g—g).Dodd S P T C
E:S—EzSA.SEzSB.SC. %
Vay, SH.SM = SB.SC. D 0,5
b) Chtg minh ttr giac MHKD ndi tiép 1,0
Chtmg minh tuong tu cau a ta c6: SB.SC = SK.SD. Suyra, SH.SM = SK.SD. 0,5
Suy ra ASHK~ASDM. Do &6 SHK = SDM. Vay tir giac MHKD ni tiép. 0,5
) Tam duong tron ngoai tiép tr gisc MHKD chay trén mot duong thang ¢ dinh 1,0
Tir cdu b ta c6: SHK = SDM. Goi T 1a giao diém thir hai cia HK véi duong tron (O), ta
c6 ADK = ATR. Do d6, ATH = BHAR = THC. Suy ra AT || BC. 05
Suy ra T c6 dinh va do d6 K co din,h. Viy, tam duong tron ngoai tiép tir giac MHKD 0.5
chay trén duong trung truc ctia HK c6 dinh. ’
C6 45 hoc sinh ding thanh mdt vong tron. Gia su mdi em c6 mot sd keo sao cho s keo
cua cac em khong déng thoi b::ing nhau. Thuc hién tro choi sau: Sau mdi hiéu 1énh cua
) ngudi diéu khién, mdi em déu ldy mot nira sé keo ctia minh c6 dwa cho ban bén canh
Céu 5 tinh theo chiéu kim dong hd (Néu em nao c6 sb keo 1a mot sb 1é thi dugc nhan thém 1 1,0
chiéc keo tir ngudi diéu khién trude khi chia). Chimg minh rang, ton tai mot thoi diém
ma sb keo ctia cac em déu bang nhau.
Gia st sau lan chia thtr n, s6 keo ctia cac em lan luot 1a a; (n), a, (n), ..., azs(n). Xét tich
T(n) = ay(n).ay(n) ... azs(n). D& thiy T(n) < (M + 1)*%,Vn, trong d6 M 1a sd keo | 0,5
16n nhat ma mot hoc sinh ¢6 dugce ban dau.
Mat khac
T+ 1) > a, (n) 42- a;(n) a,(n) 42- az(n) a45(n)2+ a; (n) > T(w),vn
Déu bang xay ra khi a;(n), a,(n), ..., ass(n) déu chin va
0,5
a;(n) = a;(n) = - = ays(n).

Néu khong c6 thoi diém nao ma s6 keo ciia cac em hoc sinh bang nhau thi T'(n) tang toi
v han, trai voi gia thiét T (n) bi chan trén bai (M + 1)4°,

Hét




