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PAI HQC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PAI HQC TRUONG THPT CHUYEN KHTN NAM 2026
KHOA HQC TU NHIEN MON THI: TOAN (VONG 1) ‘
Dé chinh thirc Thoi gian lam bai: 120 phut (khong ké thoi gian phat dé)
Cau L. (3,5 diém)
1) Giai phuong trinh
e (24 30)(2- ) (V24 3 - 242 -x )= 0.

2) Giai h¢ phuong trinh

|'1.\' F3y+ 0xy =2,
[3(ax <0 = oxy (46" +9y°) 4 308y 412

Cau IL. (2,5 diém)
1) Tim * nguyén thoa méan dang thirc

4 2T =18+ dr 0+ 4
E:.',=:.'_-:.'_~-----:.'" o )
2) Ki hiéu V6 e oM 13 cac 86 thye bat ki, tim gid tri 16n nhat cua biéu thic
”:Effﬂ'lx"n 1}\_"‘1\ "
et I NS S Eoul B I I Sl (S Cal U == )
k 1 k, trong dO . . . S

Cau IIL. (3,0 diém)
Cho hinh thoi 4BCD vgi BAD <90  Tran canh 4D 14y didm M M = A c4c duong thing CM va
AB ¢3t nhau tai Q.
1) Chtrng minh rang hai tam giac BCQ 3 DMC dong dang.
2) Trén canh 4B 13y diém NV (N=4.8) Puong thing €N cit duong thing 4D tai R . Ching
BN DM

minh rang BQ DR

3) Goi (©O) 13 duong tron tiép xtc véi AB.AD 13, luot tai 5P . Gia st tiép tuyén qua R (khac RD
) va tiép tuyén qua € (khac 7)) ciia (9) céit nhau tai P. Goi giao diém cia 4P va Y% 1a S Chimg
minh rang dudng thang CS g qua trung diém cua MN
Cau IV. (1,0 diém)
C6 100 diém phan biét trong mot ngii giac 10i, cac diém nay cung 5 dinh cua ngii giac tao thanh 105 diém
trong d6 khong c6 3 diém nao thang hang. Biét ring ngii gidc duoc chia hoan toan thanh nhing tam giac
duoc tao boi cac doan thang nbi gitta 2 trong 105 diém trén sao cho:

i) Khong c6 2 doan thang nao c6 diém chung (ngoai trir cic ddu mut cua chung);

i) Moi tam gidc khong chira bat ki diém nao & bén trong no.
Tinh s6 tam gic thoéa man nhitng yéu cau trén.

—-HET---
LOI GIAI THAM KHAO

Caul
1) Giai phwong trinh

Pat ¢ = J24+3x, h=32-x
Khl dé, I:Il- = 1 1 3.".-. l'I]. = 2 —
Suy ra:

a +3 =243r+3(2-x)=8.
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Mit khac 3% = ¢ —2 Phuong trinh dé cho tré thanh:
a =2 vabla-2h)=0

=g +ah-2ab” =8,

So sanh vai @ + 30 =38 ta duoc:

a tah=2ah =a 130

e gth=2abh” =3h" =10

< hla = 2ab=3h")1=10

= hla—30a+ h)=0.

Xét tung truong hop:

Trwong hop 1: b=0,

Jo—r=0=y=2

Trudng hop 2: 4 =30,

a =27b
s 2 _1'.:1“[2—'.]'
_31 3.1':_:'—'1—1Hl.
= 30x=352
26
= xX=—
15
Trwong hop 3 a=-b
a =-b
_\1 1 1.'n'=—[1— 7|
_“*1 1.1.':.1.'—2
= 2y=—4
=x=-2
= |—1:1—(j'1]
]_ 15|

Vay nghiém cua phuong trinh la:

2) Gidi hé phuwong trinh

Pat ¢ =200 =310 ppige ab=0xy 3 a’
|la+b+ab=2

1l L hit— ahial L h2ta Sab o 17
H¢ tré thanh: l--[d b-)=abia- +b )+ 5ab+12

Détt:ab.Tl‘I g+ bh+ah=2 suy ra; @1 b=2-t
Do do:

a b =(arh)y =2ab=(2—¢)y =2t=¢ —0r +4.
Thay vao phuong trinh thir hai:

A —or+d) =8t =0t +4)+ 56 +12.
Rt gon: 3 I8 +12=¢" —t" 4 9¢ 412
= -9 +27t=0

st =9 27 =10

vy A=(-9F -41:27=81-108=-27 <0

Suyra =0 ticla @b =0,

Lai ¢6 a+b:2,nén: {a.h)y=(2.0) hoiic (a.hy=10.2

Suy ra:
. Né'u[[!h:l:[l():lthi
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Fh* =4

~ T

} L}I.]_':

LT s ()

= véimoi £.

2r=23r=0=(x, v)=(1.0)
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i 2
2x=0, 3.1'= 2= ()= i -

. Néu (a.h)={0.2) thi |

(x. 1) = [].ﬂ}.: 0,

Lad | L

Vay hé c6 nghiém:

Cau Il

1) Tim Y nguyén théa min

Sx 4271 =180 + dv + 0y + 4
sca=2rh=3v (n x NN )

bat Y. Vi *Y nguyén nén %

Phuong trinh tré thanh: b =3ab+2a +2b+ 4.

Pat: £ =0 b, p=uabh

Ta cb: a’ +h"=(a+by =3abla+bh)=5" —3ps.

Do db: § =3ps=3p+2s+ 4
o —2s—4=3p(s+1).

iy —ﬂlf— = L 1':—1'— — 3
Ma: - Ji—d=1(s+1N. s—1)-3.

Ul | 1':—1'— -3 =1
Suyra: f ]H . ] _.j]} 2.

Vi %> 2 1a c4c sé nguyén nén S 1 1a wée cua 3.
cile_1_111

Do db: - le -3, ].]._..

Xét cac truong hop:

s+1 S Két qua
4
: ’ p__g, loai
_8
-1 -2 pP= 3 o
3 2 =0 1han
2, loai

T | —
Vay chico $=2-7=0,

Suyra % b 13 hai nghiém cua phuong trinh:

X =2X=0
= NA=2)=0
Do d6:

(e.by=10.2) hoiic w.e‘n:nl_(]:_

Vi 2737 phai chia hét cho 3, nén (¢ =(0-2) pj logi.
Vi [[e’..'r'.l]:[ll. (]J’ ta co:

2¢=2, 3r=0

Vay nghiém nguyén la; (%)= (1L.0)

2) Tim gi4 tri 16n nhit caa M

, 2y
L=
Pit: +Yi
Véimoi el , ta co: —lef =l
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nguyén, trong d6 ¢ chan va b chia hét cho 3.

Trang 3



uigeli.xyz

.H:ir_“[r__l—r_ N

. b=t
Khi do: i=1 , Vo1 e L,

vi 050 <1 s Y AN EA T []. = max(u.0)

nén; el "_'r"]',trongd(')

M=y max (e —t ,0).
I

Do do:
Tach tong thanh hai nhom:

[t, =t ]+t —t, ]+t —t.], =2,

bt e[ L

vi - .

Tuong tu:

[ =]+ 4t =] 4 =11, <2

vi .f,..f...f.\e[—].]].

Ta chimg minh duoc diu bang xay ra. Chon: (V1 V2 Vs Vo b5 ¥e) =(-11,0,-11,0).

Khi d6: (bt dtodod, )= (=LLO =L LO).

Thay vao biéu thirc M : M=1+1+0+1+1+0=4.
Vay gia tri 16n nhat cia M 1a: 4.

Cau III

Cho hinh thoi 4BCD | BAD <90

Ta co:

HC AD, BO AR, DO AR,

Laic6 € CM thing hang.

Suy ra: BCO=DMC

vi BCDM 5 CO tring duong thing CM .

Péng thoi: OC=DCM
vi BQ. |DC va QC trﬁng dub‘ng théng CM.
vay: - BCQ~ DMC.

2)
BN DM
Cich 1. Chimg minh 3¢ DR
ABCD AB=8C=CD= D4 AB CD, AD BC
Ta c6 hinh thoi nén: vi
a

Goi canh hinh thoi béng
BCO ~ DMC
Ty 1, tadaco:

BQO  BC
DC DM

Suy ra:
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BO a
BC=DC=a a DM
Vi , nén:
= BO-DM=a". (1)
LUCBN  [ICRD
Bay gio xét hai tam giac va

CB''RD CB  AD R.D, A

Ta co: vi va thing hang.
BNLICD BN C AB ABLICD
vi va
C.N,R

Lai c6 thang hang.

CBN = CDR €NB=CRD
Do do: ,

CBEN ~ CRD

Suy ra:
BN _CB
D DR
Vi thé:
BN _ a
CE=CD=u v DR
Ma , hén:
= BN-DR=a". (2)
0 (2 BQ-DM = BN - DR

Tu va , ta co:

BN DM
BO DR
Suy ra:
BN DM
BO DR
Viy:
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BN DM

Cach 2. Chimg minh 3¢ DR

Dung hé toa d¢ affine theo hai vecto AB,AD )
Chon: (0.0 B(1.0). D0.1). C(LI).
GOl MOy, N 0y, 0w = 1.

(}I. _ 1l
Pudng thing CM ct 4B tai @ tinh duge; |~

R|: (r.—L].
\ l—n

0 "|.

Puong thing CN cit 4D tai R, tinh dugc:

1
BN=1-n BO=1+— =

Suy ra: l—m 1—m

BN
—={l=-ull—=m)

Do do: Z¢

DM =1-m. DR=1+—" =1
Tu‘o'ng tu: 1—#n 1—»n

oM
— ={l=-mil=n).

Suy ra: DR
BN DM

BO DR

Vay:
3) Ching minh CS i qua trung diém ciia MN

Cach 1.
1 MN C, S,/

Goi la trung diém cta . Ta can chimg minh thang hang.
Bo dé 1

(0) AB.AD B,D 0)
Trong cAu hinh tiép tuyén ciia cau nay, véi tiép xtic 1an luot tai ,cac tiép tuyén qua  va
OS  BO
R p S=4APm0R SR DR
cit nhau tai , goi , ta co:

(3

AB ADOFPRFP
Pay 1a bd dé quen thudc vé tir gidc ngoai tiép: néu bén dudng thing cung tiép xtic mot
AP OR OR Q0 R
duong tron, thi giao diém hai dudng chéo va chia theo ti s6 hai doan tiép tuyén ké tir ~ va
dén duong tron.

O day:

OB o (O

1a doan tiép tuyén tr  dén ,
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RD R 0)
1a doan tiép tuyén tir  dén

g5 _ B9
SR~ DR

Do d6 4p dung bd dé duoc ngay:

Bo dé 2

COR MeCO NecCR I MN cr OR
Trong tam giac , lay , .Néu 1a trung diém cua va dudng thang cit tai
05" CN-CQ
, 05 @ (g
S SR CR-CM
, thi:

Chimg minh nhanh b6 dé nay nhu sau.

Ji MN c, 1,8 M,N
Vi 14 trung diém cua va thang hang nén hai diém c¢6 khoang cach dén duong thang
s’ S au =3 aw
bang nhau. Do dé:
S ey CM S .. CN

—_— L.

Seeo €O 5. CR
Mat khac: , vVa

08" Sy CON-CQ
SR S, .. CRCM

Suy ra:
Bo6 dé dugc ching minh,
Ap dung bo dé 2

§S'=CI mOR
Ta c6

os' CN-CO CN CO
— = — = - (5]

SR CR-CM CR CM
Theo bd dé 2:

CN BN ()
CEN ~ CRD cRoCch

Tur , ta co:
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Co _BO o
BC0 -~ DMC ﬁ = m [

Tur , ta co:

© O O

Thay va vao

©S' BN BQ BN-BQ

= = - (o)
SROCch Ch ch

CD=a CD" =a’
Vi , nén
BN-DR=ua
Tuy 2 ta co:
o8 _BN-BQ BN-BQ BQ (9)
SR a BN-DR DR
Do do:
95 B9
Sk DR
Tl b6 dé 1:
o5 _ oS
©) a0 SR SR
So sanh va , ta duoc:
s 8 OR §=§
Ma va  cungnidm trén duong thang , nén
S§'=CI mOR C,S,1
Vi , suy ra thang hang.
cS I MN
Vay duong thang di qua trung diém  cua

Do d6: dudng thing ¢S di qua trung diém / cua MN |
Cach 2.

Tiép tuc dung hé toa do trén.
i n

if=—

Pit: I—m l—n
Khi do: @la.0) R(0.).

=

Goi ¢ =cos BAD i AB = AD | quong tron tiép xuc véi ABAD 135 1ot tai B0 ¢6 phuong trinh trong hé
toa do xién la:
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I-. ; .'I': ) 1[...|....|._1..|.._1..|. ' ] :[]

Tiép tuyén qua Q khac 98 co dang:

v=Alx—g).

Thay vao phuong trinh dudng tron va xét diéu kién tiép xtic, ta dugc:
2il—g)

g((l+c)g—2)

Tuong tu, tiép myén qua R khic RD co dang: X=ulv—r) ’
2l =r)

=
I+ c)r—2)

voi:
Hai tiép tuyén nay cit nhau tai P . Giai hé hai duong thfmg trén, ta duoc:
[ 240r=10 (g1

F . .
Lil+c)gr=2 (1+c)gr—2)

i_!‘i[j—]}

Do 4(0-0) 'he 5§ goc ciia dudmg thing AP la: Fooqtr=1)

X Vv

vi €R ¢4 phuong trinh: ¢
. ( glr—1) rig=1) |

o S|——=——=|
S=APOR cotoady: YT U=y

nén giao diém
Goi / 1a trung diém cua MN

i v

= _

Ta co: [J-'—] =1

“wom [ i
|7 :

-0 T2 )

-

d

L |

Do do:
Mat khac C(L1) . Ta kiém tra:
3.'._—]__{.\1.—] _1[[1-'—]][."—]]

-1 1 -1 gir=2
C,S,1

Suy ra ba diém thang hang.

Vay duong thing €S di qua trung diém 1 ctia MN

CaulVv

C6 100 diém nam trong ngii giac 16i va > dinh cua ngii giac, tng cong co:
=100+ 5=105

diém.

Goi T 1a s6 tam giac can tim, £ 1a s6 doan thang trong phép chia.

Vi toan bo ngil giac dugc chia thanh cac tam giac nén s6 mat trong 1a 7', thém mat ngoai nita nén tong sb

l’l’lat la: F=T+I.

Theo cong thirc Euler cho db thi phang: I — & + I = 2,

Thay =105 F=T+1,

105—-F+T+1=2

= E=T+104

Mait khac, mdi tam giac co 3 canh. Khi dém téng s6 canh cua cac tam giac:
« MGJi canh bén trong duoc tinh 2 lan;
 MSJi canh bién cua ngii giac dugce tinh 1 1an.

Ngil giac ¢6 © canh bién, nén:
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r=2E-5

Thay E=T+104 y30-

Ir=2r+104)-5

=37 =27 +208-35

=1 =203,

Vay sb tam giac thoa mén yéu cau la: 203,

[ ]
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