SO GIAO DUC VA DAO TAO DE THI TUYEN SINH LOP 10 THPT NAM HQC 2025 - 2026

THAI BINH MON THI: TOAN
3 " (Danh cho thi sinh thi chuy&n Todn, Tin hoc)
DE CHINH THUC Thoi gian lom bai: 150 phiit (Khdng ké thoi glan giao dé)
Dé gém 01 trang
Céu 1. (2,0 diém)

x-3J§+x+5J§+12
x+3s/; \/;+3

2) Cho a, b 1 céc 5O thyc thoa man a 22025, b> 2025 va 2025(a+b)=ab.

1) Cho bidu thirc 4= (didukién x>0). Tim x 48 4=2x.

Tinh gié trj cda bidu thicc P = va—2025 +vb—-2025 -4'—5‘/35.

Ciu 2. (2,0 diém)
XX+x+y=xy+2

2x+./3y—8+ y+1=5 -
2) Mt san trudng hinh chit nhat ABCD (hinh minh hoa bén). Nha “l: ¢
trudng mudn thiét ké hai nha vé sinh danh cho gido vién v hoc sinh G hai  E /
vi tri £ va B sao cho 4E=40m, DE =10m, AB=80m. Trén canh CD
ngudi ta mubn chon mdt vi tri F dé khoan giéng cp nu6c cho hai nha v§  «=
sinh. Héi tdng doan dudng dng nuéc ngén nhét tir giéng khoan dén hai nha
vé sinh 12 bao nhi€éu mét?
Céu 3. (3,0 diém)

1) Cho tam gi4c ABC nhon, khdng can (4B < AC) ndi tiép dudng tron (0). Ké céc dudng cao
AD, BE, CF (D, E, F 14 chan cc dudng cao) cit nhau tai diém H. Pudng thing EF cit duémg tron (O)
tai P, Q (F nim giita P va E), dudong thing EF cit BC tai diém M.

a) Chimg minh: MP.MQ = ME.MF.

b) Goi N la diém déi ximg cia O qua dwong thing BC. Chimg minh: N 13 tdm dudng trdn ngoai
tiép tam gidc HBC. 4 ’ , ,

¢) Pudng thing di qua H, songsong véi 4B vacat AC taidiem X. Pudng thing di qua /, song song véi 4C
VAcit AB tai diém Y. Chimg minh: Pudng trung truc ciia doan thing XY di qua diém O.

1) Giai h¢ phuong trinh: {

A L1 B

2) Mét Logo nhu hinh v& bén. Phin t6 d4m 12 giao ctia cac cap hinh tron
ngoai tiép c4c tam gidc: AABG, AACG va ABCG . Tinh dién tich phin td dim
(theo dom vi cm?), biét ring tam gi4c 4BC déu c6 canh bang 20 cm, G 1a trong tAm
cla tam gidc ABC (Idy = =3,14, két qua lam tron dén hang phan chuc).

2 B
Cau 4. (2,0 diem)

1) Tim tét ca c4c nghiém nguyén ctia phuong trinh: 3x? - y? —2xy —2x -2y +8=0.
2) Cho s6 nguyén duong » va biéu thitc 4=12+2?+...+n’. Chimg minh: 34 chia hét cho 2n+1 va

ghdvenil iy mot s6 chinh phuong.
2n+l1
Cau 5. (1,0 diém)
1) Cho a, b, ¢ 1a céc s6 thuc duong théa man ab +bc +ca = 3abc. Tim gia trj 16n nhét cua biéu thie:
a+b b+c c+a

Tl rab+b B +beic Cicatad
.2) Cho da giéc déu 2025 canh. Ngudi ta son céc dinh ctia da gidc bing hai mau xanh hoic dd. Chimg
minh ton tai ba dinh dugc son cling m§t mau tao thanh mdt tam gidc can.
JE—  § 1 O [Rem————
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CHUYEN THAI BINH

LOI GIAI DE THI VAO 10 25-26

Cau 1. (2,0 diém)

x + 5y/x + 12

1) Cho bidu thic 4 = Z=3VZ |

T+ 3x VI +3

(didu kien z > 0). Tim z dé A = 2z.

2) Cho a,b la cac s6 thuc thda man a > 2025, b > 2025 va 2025(a + b) = ab. Tinh gia tri

, 1
cla biéu thic P = a — 2025 + /b — 2025 — Em'

Loi Giai
I)A:x—3ﬁ+x+5\/§+12
T+ 3z vZ+3
Rat gon ta dugc: A = /7 + 3.
DEA=2cth /T+3=2z

S Jr=2xr —3
3
x> —
= -2
472 — 13z +9=10

- 9
B ==
4

A NP S
Vayx:ZIa gid tri can tim

DK: z

ab a? a
) (8 i \/a a+b \/a+b Va+b

Vi 2025(a + b) = ab; a,b > 2025

Tuong tu
b
Vb — 2025 =
va-+b

1 1
E\/a_ = E«/2025(&+ b)=+va+b

Suy ra dugc P =0
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Cau 2. (2,0 diém)
’+r+y=xy+2
20 +3y—8+Vy+1=5

2) M6t san trudng hinh chit nhat ABC'D (hinh minh hoa bén). Nha trudng mubn thiét ké
hai nha vé sinh danh cho gido vién va hoc sinh & hai vi tri £ va B sao cho AE = 40m,
DE = 10m, AB = 80m. Trén canh C'D ngudi ta mudn chon mét vi tri F dé khoan giéng
cAp nudc cho hai nha vé sinh. Héi tng doan dudng éng nuéc ngdn nhit tir giéng khoan dén
hai nha vé sinh [a bao nhiéu mét?

1) Gidi hé phuong trinh:

Lai Giai
1) r?+r+y=xy+2 (1)
20 +3y—8+Vy+1=5 (2)

Me@@-D+@@-z)+y-1)=0s@-)+1)-z@y—-1)+@H—-1)=0
Sz-1)(r—y+2)=0

< r=1hodcr=y—2

e Néu 2 = 1 thay vao (2) ta c6
VI —8+y+1=3
& (WVy—-8-1)+(Vy+1-2)=0

3 £ ; =0
el- )(m+1+¢m+2>‘

8
(loai vi ludn >0 Vy > =)

<y = 3 hoa
Y odc 5

3 1
+ =0
VI —8+1 Jyti+2

eNéuz=y—2tacéd 3By —8+y+1=5—2=9—2y
Dit 3y—8=a,y+1=0=0"—-a*>*=9—2y (a,b>0)
= g -- B F — @

sSa+b=(b+a)(b—a)

< a+b=0hodacb—a=1

a=20

*Néua+b:0méa,b202>{b_0

D3n dén loai vi xdy ra dng thdi 2 gia tri clia y khac nhau
*xNéub—a=1ey+1=+13y—8+1
Sy+1=3y—7+2,/3y—38

& 8 —2y =243y — 8
S4—y=+3y—8
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y<4 y<4
& ) &7, Sy=3
dy—8=y“—8y+16 y*—1ly+24 =0

suyrax =1
Tha lai ta théy théa man

Vay hé phuong trinh c6 nghiém duy nhit (z,y) = (1,3)

b)

Liy G € dudng thing AD sao cho GD = 10

= GD =DFE

ma FFD | GE = AFFEG can tai I

= 1815 = §C

Laic6 FEF+ FB=GF+ FB >GB

D4u bing xay ra khi va chi khi < G, F, B thing hang

= EF + FBpin = GBpnin = VAG? + AB2 = /602 + 802 = /3600 + 6400 = 100
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Cau 3. (3,0 diém)

1) Cho tam gidc ABC nhon, khong can (AB < AC) ndi tiép dudng tron (O). Ké cac dudng
cao AD, BE,CF (D, E, F la chan cic dudng cao) cit nhau tai diém H. Dudng thing EF
cét dudng tron (O) tai P,Q (F n3m giiia P va E), dudng thing EF cit BC tai diém M.

a)Chiing minh: MP.MQ = ME.MF.

b)Goi N Ia diém dbi xtng clia O qua dudng thing BC. Ching minh: N 13 tim dudng tron
ngoai tiép tam gidc HBC.

c)Dudng thing di qua H, song song véi AB va cit AC tai diém X. Dudng thing di qua H,
song song véi AC va cit AB tai diém Y. Ching minh: Dudng trung truc cda doan thing
XY di qua diém O.

2) Mét logo nhu hinh vé bén Phan t6 dam I3 giao ctia cac cdp hinh tron ngoai tiép cac tam
gidc AABG, AACG, ABCG .tinh dién tich phan t& dam ( theo don vi cm?) , biét ring tam
gidc ABC déu c6 canh bing 20cm , G 13 trong tdm cla tam gidc ABC

a) . Ta c6 ti gidc BOFE ndi tiép. Do d6, ZMFB = ZECM

Ticla AMFB ~ AMCE.

MF MB
h MB-M MF - -ME.
nén suy ra —— O~ ME ay ta ¢6 C =
MB MP
Lai c6 tir td gidc BCQP ndi tiép, do d6 AMPB ~ AMCQ . Do doM_Q_MC’

6 MB-MC = MP - MQ.

Tur day ta c6 diéu phai chitng minh.
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b). Goi T I3 trung diém BC, khi ndy ta c6 b8 dé co ban AH = 20T.
Do d6 AH = ON

ma AH // ON (do cung vudng géc véi BC')

nén td gisc AONH 13 hinh binh hanh.

Do d6 AO = HN = OB = OC = NB = NC.

Vay ta c6 N 13 tdm dudng tron ngoai tiép tam gidc HBC.

c).Ta cé tir gidc AY HX 13 hinh binh hanh,

do dé trung diém AH trung véi trung diém XY

Goi giao diém ciia AO véi (O) 1a R

khi d6 ta c6 H, R, T thing hang.

Goi trung diém AH 13 S khi d6 OS song song véi HR theo tinh chit dudng trung binh.

Ké ML song song AC', L thudéc AB

Y H ¢t BC tai K.
ML MB . YK AC

Khi nayta Coﬁ:ﬁ' |a| COﬁ:E.
Do dé
ML MBAC n g -
VE - BKAE Ké M1 song song AB, I thuoc AC, X H cat BC tai J.
IM CM

Khi na H — = ——.

I nay ta co XJ o7
XJ —A—Bdodé IM AB.CM
XH AF b/ Tl &L
Do dé i i ] AF

°®UF T AE AC

AB-C’M_MB-AC’ . BK BH _(CJ CH

Tu day, ta chding minh ta lai cé

AF-CJ ~ BK-AE BC  BE " CB _ CF
thi ¢6 duoc diéu phai chiing minh.
Khidé A HXY ~ A LAM ma HX song song

AL, HY song song ML nén HY//ML nén XY//AM. Mit khac theo dinh ly Brocard cho ta
HT 1 AM nén

OS 1 XY. Ta c6 diéu phai chiing minh.

2)

Tinh dién tich mdi hinh vién phan (t6 dam) JG = JA= JB=GA =GB =

20v/3
T\/_:R
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= AJG = 60°
60.m.R*? 1 200
Dién tich hinh quat chd AG nhd 13 — SgiR?—
ién tich hinh quat chda cung HERSSrr o 5
AH.GJ
Saacs = (H=GJNAB
ma AH = AJV3 =10
2
(Ap dung pytago )
A 200 100+/3
NEN 51 pink vién phan (16 dsm ) = 9T 3
2000 100+/3
<:>Stf)dém:S6h‘|nhvp:6( 9 - 3 )

Cau 4. (2,0 diém)
1) Tim tat ca cac nghiém nguyen clia phuong trinh: 322 — y? — 22y — 22 — 2y + 8 = 0.

2) Cho sb nguyén duong n va biéu thic A = 12 + 22 + ... + n2. Chiing minh: 3A chia hét
24A+2n+1
cho 2n+1vad =—————"" " |3 mét sb chinh phuong.
2n +1
Loi Giai

1) 322 —y? - 22y — 20 -2y +8=0

Sy +2ry—322 +2r+2y—8=0

S y+z)P -4 +2x+y)+1-9=0

S (z+y+1)2?=42>+9
sy—z+1)Bz+y+1)=9

Do x,y € Z nén (y —x + 1,3z 4+ y + 1) déu I3 sb nguyén
Dén day chia c4c trudng hop giai hé phuong trinh ta duoc
(=,9) € {(2;2),(=2;6),(0;2), (—2;4), (2; —8), (0; —4)}
Két luan

2)
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A=124+224--- 4 n?
=12-1)+28—1)+ - +nn+1-1)

LR 8o 8 k- oo AR o L) = (Il SR AARE = e - )
DitB=1-24+2-3+---+n(n+1)
=3B=1-2-34+2-3-4-1)4+---+nn+1l)n+2—n+1)
=n(n+1)(n+2)

n(n+1)(n+2)

= B =

:>A:n(n+1§(n+2) _n(n2+1) c7

=3A=n(n+1) (n—|—2—g>

2n+1

=n(n+1) :2n+1do34A€Z

=34 : 2n+1 (dpcm)

, 24A+2n+1 8-3A+2n+1
Ta cé: =
2n +1 2n +1
dn(n+1)2n+1)+2n+1
B! 2n +1
_4n2—|—4n—|—1
B 1
doneZ*t
24A+2n+1
2n+1

— (2n 4 1)? 13 sb chinh phuong

3 s& chinh phuong (dpcm).

Cau 5. (1,0 diém)

1) Cho a,b,c la céc so thuc duong thda man ab + be + ca = 3abe. Tim gid tri I16n nhat cla
bidu thic: P a+b n b+c c+a

1eu : = .

a?2+ab+b>  b2+bc+c® 2+ ca+ a?

2) Cho da giac déu 2025 canh. Ngusi ta son cac dinh clia da gidc bing hai mau xanh hoic
dé. Ching minh ton tai ba dinh dugc son cung mét mau tao thanh mét tam gidc can.

Loi Giai
o , 1 1 1
l)lea,b,c>0,taco:ab—l—bc+ac:3abc:>—+—+gz3
@ @
a+b N b+c N a-e
a?+ab+b> bV +bc+c? a?+ac+

1 /1 1
&t a+b B a+b <a—|—b_ (——I——)

a?+ab+0® (a—b)2+3ab = 3ab 3\b a



LGP 10 TOAN 2 K24-27 CHUYEN THAI BINH

Chiing minh tuong tu:

b+c 1 /1 1 a+c 1 /1 1
— ¢ == | ===
B2+bc+c2 = 3\e b)) a?+ac+c2 = 3 \e a

:>P<2 1+1+1 —23—2
—3\a b ¢) 3 i

DBXR s a=b=c=1

2)

1) Da gidc déu c6 2025 canh nén cé 2025 dinh (sb 1€ dinh)
= Tbn tai 2 dinh k& nhau 13 A v B dudc son cling mét mau (nguyén ly Dirichlet)
gia st 2 dinh éy dugc son mau do

Do sb dinh 1& nén ton tai 1 diém thudc

dudng trung truc canh AB goi I3 diém C

* Néu C son mau do

= AABC can va son ciing mau dé

* Néu C son mau xanh

Lac dé goi D, E la cac dinh khac nhaucia da giac ké véi A va B
oN&y D, E cung son mau xanh

= ACDE can va clung son xanh

e Néu D, E c6 1 dinh t6 mau d

thi ADAB hodc AEAB la tam gidc can cung son do

dpcm
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