TRUONG DHSP HA NOI THI THU VAO LGP 10 THPT CHUYEN NAM 2026-LAN 1

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 dé
Ho va tén thi sinh:........coooo S6 bdo danh ...,

Cau 1. (2,5 diém)

. R b2 + 2
a) Cho céc sb nguyén a, b, c thoa man didu kién: av/2 + Vb2 + 2 = 21/ a2 + —2kc . Chitng minh

. a’+be
rang

14 s6 chinh phuong.

b) Trong mot trai hé ky ning, moéi thanh vién tham gia it nhit mot trong hai hoat dong: hoat déng
Am nhac ho#ic hoat dong Thé thao. Theo théng ké,
o 25% s6 thanh vién tham gia hoat déng Thé thao ciing tham gia hoat déng Am nhac.
o 10% s6 thanh vién tham gia hoat déng Am nhac ciing tham gia hoat dong Thé thao.
o Toéng s thanh vién ciia trai he 16n hon 80 va nhé hon 100.
Tinh téng sb thanh vién ciia trai he.

Cau 2. (2,5 diém)

a) Tim tat ca cdc so thuc x sao cho trong bon s6 x + NG %, x — % va 22 + 2v/5 ¢6 ding mot
s6 khong phai 1a s6 hitu ti.
b) Cho cic s6 thuc duong a,b. Chitng minh a + b + m > 1.
Cau 3. (3,0 diém) Cho duong tron (O) va diém P ¢ dinh ndm ngoai dudng tron. Qua O ké mot
dudng thiang d khong tring véi OP, cit (O) tai hai diém A, B. Gia sit cdc dudng thang PA, PB cét
(O) tuong ting tai cac diém thit hai B’, A’. Goi C' va D tuong ting la truc tAm céc tam gidc PAB va
PA’'B’. Chiing minh rang
DA + DB A'B
Y GAyCB ~ AB’
b) Khi d thay déi, diém C luén nam trén mot dudng théng c¢b dinh.

Cau 4. (1,0 diém) Cho céc s6 nguyén duong a, b thod man |a —b| > 2025%. V6i mbi sb nguyén duong
k, dit d 1a u6c chung 16n nhat ciia hai s6 a 4 k, b + k. Chitng minh rang d; + - - - + dagos < 2|a — b|.
Cau 5. (1,0 diém) Cho mét bang ké 6 vudng 2026 x 2026 va mot hop dung k vién séi (k 1a s6 nguyén
duong). Goi (7,7) 14 6 nam & hang thit 4 va cot thit j, véi 1 < i,j < 2026 (6 day, 6 (1,1) 1a 6 nam &
gbc trén cung bén trai).
Ban dau bang khéng c6 s6i. Ta duge phép lay tit hop mot vién soi dit vao mot 6 trong (4, j) néu 6
nay thod man dong thoi hai dicu kién sau:

e j=1hoac6 (i,7 — 1) cb soi.

e i = 2026 hoiac 6 (i + 1,7) c6 sbi.
Ngoai ra, ta dudgc phép lay mot vién séi bat ky trén bang roi b vao hop. Hoi gia tri nhdé nhat cta k
13 bao nhiéu dé c6 thé dat dugc trang théi 1a 6 (1,2026) c6 s6i?
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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

80 < 13k < 100 nén 13k = 91.
Vay tong s6 thanh vién 1a 91.

Cau No6i dung Piém
1,0
a) Pat x = b + ¢ thi av2 = 2va?2 + = — /x do d6 2va? + 2 = /= + a/2. Binh
Cau 1 | phuong hai vé, rit gon cho ta
20 + x = 2aV/2x.
Tiép tuc binh phuong, (2a> — )? = 0 hay = = 2a2. Vay ta c6 b? + c? = 2a>. T day
suy ra b, ¢ cung tinh chin 1& va
a?+be  (b+c)?
2 4
14 binh phuong ciia mét sé nguyén.
0,75
b) Goi S, M, B 1a s6 thanh vién tham gia Thé thao, Am nhac v& c& hai. Do moi
thanh vién déu tham du it nhit mot hoat dong nén tong sé thanh vién cta trai he
lAaN=S+M-B.
Theo gi thiét
S M
B=0,2558 = — B=—.
0,255 1 10
Dé B,S,M nguyén thi S = 4k, B = k, M = 10k nén N = 13k. Theo d& bai | 0,75




Cau Noi dung Piém
A A 0,75
2a a) Gia sit rang « 14 s6 thic sao cho: trong bénsé m =z +v5, n=a4+—, p=x——
x T
va ¢ = 22 + 2v/5 ¢6 ding mot s6 khong phai 13 sé hitu ti.
Néu 13 sb hitu ti thi m, ¢ dong thai 1a sb v6 ti, nén ta c6 hai s6 vo ti & day. Vay «
1 s6 vo ti, do d6 n + p = 2z 1a s6 vo ti. Suy ra n,p khong dong thai 1 sb hitu ti.
Tvw d6 o = m — /5 va 0,75
q=(m—V5)?+2V5=m?+5+2V5(1 —m).
Viym=1vag=m?+5=6.Tudéz=1—5.
Thitlaiz =1—+v5thim=1, n=—-2V5, p=2viqg=6. Do d6 trong cac sb
m,n,p,q c6 ding mot sé 13 sb vo ti.
0,75
Zb | ) Theo bat déng thitc AM-GM
IS S S S S IS | B A
a = — — —-1=1
da(b+1)2 ~ b+1 b+1 -
Déu bing xay ra néu b+ 1 =1, hay b = 0 (loai vi b > 0). 0,25
Vay
1
b+ ——— > 1.
T Lt )2
3a 1,5

a) D& thiy CA’DB’ 1a hinh binh hanh. Mat khac, do ACA'B’ «~ ACAB nén
CA'.CA=CB'.CB suy ra

A'B CA OB CA+CB DA+ DB
AB CB CA CA+CB CA+CB-




Cau No6i dung Piém

b) Ké CQ L OP. Ta ¢c6 ACPQ «~ AOPF nén PC.PF = PO.PQ. Mit khéc
PC.PF = PA'.PB = OP? — R? khéng déi. Vay, Q c¢b dinh. Do dé, C' nim trén
dudng thing qua diém Q ¢ dinh va vudng géc véi OP cb dinh.

P

Ta ¢6 dy, = ged(a + k,a — b) v6i mdi k. Do d6 d; | a — b v6i mdi i = 1,...,2026. 0,75
4 N p
Gid st ton tai cac so d;, d; véi i # j sao cho
|a — bl
Cde > )
di,d; = 2025

Ta viét |a — b| = d;z = djy thi x,y 1 cdc s6 nguyén duong va x,y < 2025. Tt d6
. la—b| . a—bl
at+1=u——m-—, at+)=v———
z
v6i u, v 14 céc s6 nguyén duong. Suy ra
zyli — j| = la = bf luy — vz| # 0.
Vay |uy — vz| > 1 nén

2025° < |a —b| < |a — b| |uy — vx| < zyli — j| < 20252 - 2025

méau thuan.




Cau Noi dung Piém
Vay c6 tdi da mot chi s6 4 ma 0,25
|a — b
i 2 .
2025
Suy ra
la — b |a — b
di+---+d —pl B = 2la — b|.
1+ -+ doozs < |a— b+ 2025 + 4 5095 la — b
Dit n = 2026. Dau tién, ta chiing minh k£ = n + 1 thod man. Dau tién dit séi nhu | 0,5
5
sau
(n,1),(n,2),...,(n,n) = (n—1,1).
Viy, toan bo s6i nam & dong thit n vi mot vien nam & (n — 1,1).
(n,1) - (n—1,2);(n,2) > (n—1,3);...;(n,n—1) = (n—1,n); (n,n) = (n—2,1).
VAy, toan bo s6i bay gid nam & dong thit n — 1 va mot vién s6i nam & (n —2,1). Ct
lam nhu vay ta dua dugc sbi vé
(1,1),(2,1),(2,2),...,(2,n).
Tt d6, ta chuyén séi
(27 1) - (172)7 (272) - (173)a R (2,TL - 1) - (1777‘)
VAy ta c6 thé dat soi vao 6 (1,n) hay (1,2026).
Ta chiing minh k > n + 1 bang quy nap theo n > 2. 0,5

Khéng dinh hién nhién véi n = 2.
Xét bang n x n va gid st k thod méan yéu cau bai toan. D& c6 séi tai (1,n) ta can

hai vién tai (2,n) va (1,n — 1). Xét bang vudng con A gom cdc hang
(1,...,n=1) wvacdccdt (1,...,n—1);
Bang vudng con B gém cac hang
(2,...,n) vaciccdt (2,...,n).

Theo gia thiét quy nap, dé cé séi tai (2,7n) cia bang B ta can it nhat n vién s6i naim
trong B va do d6 khéc v6i vién nam tai (1,n — 1). Thanh thit s6 s6i t6i thicu can it

nhit 1 + n.




