TRUONG DHSP HA NOI THI THU VAO LGP 10 THPT CHUYEN NAM 2025 LAN 2

TRUONG THPT CHUYEN BAI THI MON: TOAN CHUYEN
(Danh cho thi sinh thi thit vio Chuyén Toan, Tin)
(Dé thi gom cé: 01 Trang) Thoi gian lam bai: 150 phit, khong ké thoi gian phdt de
Ho va tén thi sinh:.......ccoooi e, S6 bao danh t....ooocooieinna,

Cau 1. (2,0 diém)
) ; a b Va+ b
Cho céc so duo b. Chtt inh rang: < .
a) Cho cac so ng a, ng minh rang a—i—1+b+2 5

b) Trong mot khu vuon nhd c¢é 3 con thd va 3 cdy ca rot. Moi con thd sé chon ngau nhién mot

cay ca roét dé an. Tinh xéc suat dé mdi ciy ca r6t dude chon bdi khong qué mot con thé (tic 1a

khong cé hai con thé nao chon ciing mot cy ca r6t).
Cau 2. (2,0 diém)
(x4 y)(a* 4+ y*) = 567
VIy(x 4 y)? = 243.

b) Cho céc s6 hitu ti duong a, b, ¢ thod man diéu kién

a) Giai hé phuong trinh:

a+b+c=2Vabe.

bc—b

S — C 2
Chting minh rang, S = ——— la binh phuong ctia mot so6 hitu ti.
a

Cau 3. (3,0 diém) Cho tam gidc nhon ABC, noi tiép duong tron (O) va ngoai tiép duong tron (I).
Dudng tron (I) tiép xtic v6i cac canh BC,CA, AB lan ludt tai D, E, F. Pudng tron dudng kinh AT
cét dudng tron (O) tai diém thit hai K (khac A). Pudng thang K D cit lai duong tron dudng kinh AT
tai diém tht hai P (khic K). Gia sit cdc dudng thang AK va BC cit nhau tai Q. Chiing minh ring

a) AKEC «~ AKFB va KD la phan gidc ctia goc BKC.
b) AP 1 BC.
c) IQ 1A tiép tuyén clia dudng tron ngoai tiép tam gidc IBC.
Cau 4. (2,0 diém) Mot sb nguyén duong dudc goi 1a s6 giau cé néu nhu téng tit ca cic ude sb

duong ctia n6 16n hon hai lan sé dé. S6 nguyén duong ma khong phai 1a s6 s6 giau c¢é dude goi 1a so
thiéu thon. Chting minh rang

a) C6 vo s s6 thiéu thon.

b) N =6-2"1a s6 giau cé v6i moi sd nguyén duong n.
Cau 5. (1,0 diém) Trén bang viét 1000 sé nguyén lién tiép. Trong mdi luct di chuyén, ta chia cc
s6 da viét thanh cic cip tity ¥, va thay thé moi cip s6 bang tong va hiéu ciia ching (khong nhat thiét
phai trit s6 16n hon cho s6 nho hon; tat ca cac phép thay thé dién ra dong thai). Héi, sau mot s6 hitu
han lan di chuyén nhu trén, trén bang c6 thé xuit hién day gdm 1000 s6 nguyén lién tiép nita hay
khong?
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I. HUONG DAN CHUNG

1) Néu hoc sinh lam bai khong theo céch néu trong dap an nhung diing thi cho dii s6 diém timg phan nhu huéng dan quy dinh.

2) Viéc chi tiét héa (néu c6) thang diém trong huéng din chdm phai ddm bao khong lam sai léch huéng dan chdm va phai duge

théng nhat thuc hién trong t6 cham.

II. PAP AN VA THANG DIEM

Cau No6i dung Piém
7 A ’ A N ’ A \ x + y 7
a) Ta c6 nhan xét: Néu z,y 1a cdc sO duong thi 5 > J/xy. Do d6
a a a
< 0 _ Yo 1,0
a+17~ 2v/a 2
Mat khéc
bbb _ VB
. b+2 7 22 2v2 2
Cau 1
Cong céc bat dang thic lai ta c6 két qua.
b) Phép thit ngdu nhién: 3 con thé chon ngdu nhién 3 ciy ca rot. Néu ki hiéu 1,2, 3 1a céc 0.5
9
cay ca r6t thi tap hop gom céc két qué c6 thé xay ra ctia phép thit d6 1 tap hop Q gom céc
bo(i; j; k) v6i i, j, k € {1;2;3}. S6 phan ti ctia tap hop Q 14 27.
Goi E 1a bién cb: "mdi ciy ca rét duge chon bdi khong qué mot con thd”. Tap cic két qua
thuan lgi cho E 1a (4,4, k) véi 4, j, k doi mot khac nhau va 4,7,k € {1;2;3}. S6 cic két qua 0,25
thuén lgi 1a 6.
Vay xéc suat dé khong c6 hai con thd nao chon ciing mot ciy ca rét 1a
6 9 0,25
P(E)= — =2 ’
27 9
Cau 2 a) Diéu kién xy > 0. Tt hé phuong trinh ta c6 zy > 0 va z +y > 0 va
0,25
3(z +y) (2 +y%) = Ty/ay(x +y)*
hay 3(z* +y°) = 7\/zy(z + y).




Cau No6i dung Piém
bat x +y = ky/zy thi £ > 0 va
3(k‘2 —2) =Tk 0,25
Vay 3k? — 7k — 6 = 0. Do dé k = 3.
Thanh thit z + y = 3,/xy. Thay vao phuong trinh thit hai cho ta 9, /Ty° = 243 hay zy = 9.
Ta c6 hé
r+y=9
zy =9.
. e e, N N 0,5
Do d6 z,y 1a hai nghiém ctia phuong trinh ¢ — 9t +9 = 0. Tu do
(z:4) = 9+3v5 9-3V5 9-3v5 9+3V5
7y - 2 7 2 ) 2 ) 2 N
0,25
b) Tit gia thiét abc 13 binh phuong ctia mot s6 hitu ti.
Lai ¢6
a’?+2(b+c—2bc)a+ (b+c)> =0
Xét phuong trinh bac hai
22 +2(b+c—2bc)r + (b+c)? =0. 0,25
Phuong trinh cé nghiém hitu ti 2 = @ nén A 1a binh phuong ciia sb hitu ti. Do dé
(b+c —2bc)*> — (b+ c)* = m?
v6i m 14 s6 hitu ti.
Thanh thit
4be(be — b — ¢) = m?.
Vay
0,5

be—b—c be(bce—b—c) m?

a abe " dabe

14 binh phuong ctia s6 hitu ti.




Cau No6i dung Piém
a) Ta c¢é KBF = KCE v
0,5
KFB=180°— KFA =180° — KEA = KEC.
Cau 3 e
Q
Vay AKEC -~ AKFB.
KC CE CD
T dé = ==,
"9 KB T BF  BD 0.5
Vay KD 14 phén gidc ctia gbc BKC.
0,25
b) Dung dudng kinh AA’. Do AKT = 90° nén K, I, A’ thing hang.
Goi M 1a trung diém cung BC thi K, D, M thing hang va A, I, M thing hang. 0,25
Vay
el 1 0,5
PAB = 5BAC ~ PAM = ;BAC —~ MAA' = CAA' = 90° - B
Thanh thit AP 1 BC.
c) D& thiy MB = MI = MC, nén M 13 tam dudng tron (BIC), nén dudng tron duong | 0922
kinh AT va dudng tron (BIC) tiép xtic nhau tai I.
Goi Ji, J5 1an lugt 1a giao diém ctia QI v6i dudng tron duong kinh AT va dudng tron (BIC).
Ta cb
QI- Q1 =QK-QA=QB-QC=QI-QJ. 075
9

Do d6 QI - QJ, = QI - QJy hay J; = J, = I. Tt d6 suy ra EI tiép xiic v6i dudng tron
(BIC).




Noi dung

a) V6i moi s6 nguyén duong n, xét s6 N = 2. Ta chitng minh N 14 s6 thiéu thon. That vay,
tap hgp céc u6c duong cua N la

S ={1;2;2%...;2"}.
Do d6 téng tat ca cic uée duong cia N 13
142422+ 42" =2"" — 1 <2N.

Vay N 1a s6 thiéu thon.

1,0

Nhan xét. Hoc sinh c6 thé xét N = p 1a s6 nguyén t6; luu ¥ nhdn manh tap céc sd nguyén

to0 1a v6 han.

b) Ro rang 2¢ # 3.2° v6i moi a,b € N. VAy, méi uGc duong ciia N hoidic ¢6 dang 2% hosc
3.2° v6ia,b € {0,...,n+1}.

0,25

Vay tong tat ca cac udc duong ctia N 1a

(1424 +2") £ (3143244327 = 4(2"+2 —1).

0,25

Dé ¥ rang
4(2"T2 —1) —12.2" =4.2" —4 >0

v6i moi n > 1. VAay N = 6 - 2" 1 86 gidu 6.

1,0

Cau 5

Méi lan thic hién di chuyén, véi méi cip (a, b) dudc thay bang (a+4b, a—b) hoic (a+b,b—a)
va

(a+b)2+ (a—b)* =2(a® +b?)

nén téng cac binh phuong tat ca cic sd sé tang lén gap doi.

0,25

Bay gid gia st trén bang c6 1000 s6 nguyén lién tiép. Ta chia céc sé nay thanh 125 nhém

gdm 8 s6 nguyén lién tiép. V6i méi nhém gom 8 s6 nguyén lién tiép, gid st 1a
a+l,a+2,...,a+38,
téng binh phuong tat cd cac sé trong mdi nhém 14
N=(a+1)*+--+ (a+8)* =8a® + 7T2a + 12.17

Vay N = 24k + 12. Vi ta c6 mot s6 1é cdc nhém nhu vy, nén téng cac binh phuong clia tat

cé cac s trén bang ciing c6 dang 24k + 12.

Tt hai diéu trén ta suy ra: khong thé nhan duge 1000 s6 nguyén lién tiép duge nita.

0,75




