PE THI TUYEN SINH VAO LOP 10

DAL HQC QUOC GIAHANOI
TRUONG PAI HOC KHOA HQC TU NHIEN TRUONG THPT CHUYEN KHTN NAM 2026
Dé chinh thirc
MON THI: TOAN (VONG 1)
Thoi gian 1am bai: 120 phit (khong ké thoi gian phat dé)
Cau L. (3,5 diém)
1) Giai phuong trinh

3x+3f(2+3x)(2-x)(V2+3x-232-x) =6.

2) Giai hé phuong trinh
2x+3y+6xy =2,
3(4x* +9y*) = 6xy(4x* +9y*) +30xy +12.

Cau IL (2,5 diém)
1) Tim x, y nguyén théa mén déng thirc
8x> +27y* =18xy +4x+6y +4.

n

2) Ky hiéu . a,=a,+a,++a,. V6i y,¥,,...,ys 1a céc s6 thuc bat ki, tim gia tri
i=l

16n nhét cta biéu thirc

2

&l 2 2 2 .

M:Z(l+y’2]( Vit _ y’“z' ],trongd0y0=y6,y.,=yl.
Yi

1+ yi2+l 1+y;,

i=|

Cau IIL (3,0 diém)
Cho hinh thoi ABCD véi BAD <90°. Trén canh AD liy diém M (M # A,D). Cac dudng
thing CM va AB cit nhau tai Q.
1) Chimg minh ring hai tam gidfc BCQ va DMC ddng dang.
2) Trén canh AB ldy diém N (N # A, B). Dudng thing CN cét dudng thing 4D tai
R. Chimg minh ring o - %
BQ DR
3) Goi (O) la dudng tron tiép xuc vGi AB, AD lan luot tai B, D. Gia sir tiép tuyén qua
R (khac RD) va tiép tuyén qua Q (khdc QB) cua (O) cit nhau tai P. Goi giao diém
cia AP va QR la S. Chimg minh ring dudng thing CS di qua trung diém cia MN.
Cau IV. (1,0 diém)
C6 100 diém phan biét trong mdt ngii gic 18, cic diém nay cung 5 dinh cua ngii giac tao
thanh 105 diém trong d6 khéng c6 3 diém nao thing hang. Biét rang ngt giac dugc chia
hoan toan thanh nhirng tam giac dugc tao boi cac doan thang ndi giira 2 trong 105 diém trén

sao cho:
i) Khdng c6 2 doan thing nao ¢ diém chung (ngoai trir cac diu mut cia ching);

ii) Mdi tam gi4c khong chira bt ki diém nao & bén trong né.
Tinh s6 tam giac thoa mén nhitng yéu cau trén.
£
HET



PAI HQC QUOC GIA HA NOI PE THI TUYEN SINH VAO 10
TRUONG PAI HOC KHOA HQOC TU NHIEN TRUONG THPT CHUYEN KHTN NAM 2026
PE CHINH THUC

MON THI: TOAN (VONG 1)
Thoi gian 1am bai: 120 phit (khong ké thoi gian phat dé)

Bai 1 (3.5 diém).

(2 2— 32 _23 2_ —6.
a)Giéiphumgtrinh3x+\/( +3x)( x)(J +3x =23/ x) 6

Bai 2 (2.5 diém).

. . 3 3 _
a) Tim tht ca cac sb nguyén > ¥ thoa man 8% +27) =18xy+4x+6y+4.

Zai =a,+a,+l +a,
b) Ky hiéu ! V61 Y20 Y6 13 cace s6 thue bt ky, tim gia tri 16n nhét cua

biduthee TV UHVa 1000 one de Yo =Ys va Y1 =0,

Bai 3 (3.0 diém). Cho hinh thoi ABCD v¢i BAD <90° Tren canh 4D | 13y diém M (M khac 4
va D). Cac duong thing CM va 4B cit nhau tai diém Q

a) Ching minh rang hai tam giac BCQ 3 DMC dong dang.

b) Trén canh 48 ldy diém N (N khac 4 va B). Puong thing CN cat duong thiang 4D tai diém
BN DM

R. Chting minh rang BQ DR

¢) Goi (O) 13 dudng tron tiép xuc véi cac duong thing 48 va AD 1an luot tai cac diém B va D-

Gia st tip tuyén qua didm R (khac RD)va tiép tuyén qua diém € (khac €8) cua duong tron (O)

cit nhau tai diém P . Goi giao diém cua hai duong thang 4P va OR 35 Chtng minh rang dudng

thang CS g qua trung diém cta doan thang MN .

Bai 4 (1.0 diém). C6 100 diém phan biét trong mot ngii giac 16i, cac diém nay cung 5 dinh cua ngii
giac tao thanh 105 diém, trong d6 khong c6 ba diém nao thang hang. Biét ring ngii gidc duoc chia
hoan toan thanh nhiing tam giac duoc tao boi cac doan thiang nbi giira hai trong 105 diém trén sao
cho

i) Khong co6 hai doan thiang nao c6 diém chung (ngoai trir cac ddu mat ctia chung);



ii) M&i tam giac khong chira bat ky diém ndo & bén trong no.
Tinh s6 tam giac théa man nhitng yé€u cau trén.



PAI HQC QUOC GIA HA NOI HUONG DAN GIAI
TRUONG PAI HOC KHOA HOQC TU NHIEN PE THI TUYEN SINH VAO 10
PE CHINH THUC TRUONG THPT CHUYEN KHTN NAM 2026

MON THI: TOAN (VONG 1)
Thoi gian 1am bai: 120 phit (khong ké thoi gian phat dé)

Bai 1 (3.5 diém).

(2 2— 32 _23 2_ —6.
a)Giéiphumgtrinh3x+\/( +3x)( X)(\/ +3x =23/ x) 6

2x+3y+6xy =2,

3(4x? +9y%) = 6xy(4x* +9y*)+30xy +12.
b) Giai h¢ phuong trinh{ ( vy ) 4 ( vy ) 4

Huéng din giai
a) Pat a:\312+3x va b:\f3 2—)6_

mb(.c;r—2,!')):EL!’)3 a b(a+b)(a73b)=0.

Tur phuong trinh da cho, ta co: hay

Do d6 2=0_ hogc a+b=0 hoge a—3b=0

S:{.'Z, 2;§}
Xét tung truong hop, ta tim dugc tap nghiém cua phuong trinh 1a 157
b) it S=2x+3y oy P=6xy_
S+P=2,

R NN A {3(83—2P)=P(Sl—zp)+sp+12.
Khi d6 hé phuong trinh c6 thé dugc viét lai thanh

Thay =2-35 tir phwong trinh thtr nhit vao phwong trinh thir hai, ta dwoc

3(87+28-4)=(2-5)(8* +25-4)+5(2-5)+12 N (S-2)(S*+55+13)=0.

ay

Tird6 S =2 va £=0_ Giai ra, ta thiy hé phuong trinh da cho c6 tit ca hai nghiém (x;y) la (1;0)

o:3)
va 3 .

Bai 2 (2.5 diém).

, , 3 3
a) Tim tht ca cac s6 nguyén * V' théa man 5 +27) =18xy+4x+6y+4.



Zai =a,+a,+ll +a,
b) Ky hiéu - V61 Y20 Y6 13 cace s6 thue bt ky, tim gia tri 16n nhét cua

-3

6
bicu thuc =

2
{ 2y, J ( 2y _ 2y, J
Loy ) eyl 1405 Gong do %0 =Ys va Y7 =01,
Hwéng din giai
a) Pt §=2x+3y 3 P=06xy

_ Q3 _ _
Khi d6, phuong trinh duoc viét lai thanh S° ~3SP =3P +25+4 gy 3(S+1)P=5"-25-4.

RS rang S # =1 Tir phuong trinh trén, ta suy ra §*~25~4 chia hét cho S+1.

 § =285 -4=(S"+1)-2(S+1)-3

M S+le{—l;l;—3;3}

nén 3 chia hét cho S+1, suy ra , tre

Se {—2; 0;—-4; 2}

Chu y 1a tr phuong trinh, ta cling c6 §* =254 chia hét cho 18.

Vithé §=2 vanhu thé £ =0 Giii ra, ta thdy c6 duy nhat mot cip so nguyén (x:y ) thoa man yéu

chula (150)

_ 2y
yi.2+]

1<x <1

b) bt voimoi 1<i<6 khidotaco  ~ %~ voimoi ISi<6 vy

M =x] (x, = x5 )+ x5 (%, —x, )+ x5 (o, =0, )+ x5 (00 =y )+ x5 (00—, )+ x; (%, —x5)

=1, (X =0y )+ 2005 (2, = )+, (o = )+ 0, (o6 — ;)
:—;[(xl —x2)3 +(x, —x3)3 + +(x, —x1)3:|

s Z, =X X . . ; . = ) <2 . . ; .
pat % =N TN yoi moi 16, trong d6 ', thi i voi moi 1=<i<6 v

z, +z, +H +Za:0.
1
M:——(zf+zg+m +z§).
Luc nay

(zi.—l)z(zl.+2)20 Wi thé z} 23z,-2

Ta co V('yimoi15156.

|
M<——|3(z,+z,+0 +z. )-12|=4.
Tu day, ta dugc 3[ ( L 6) ]



Mat khic, voi *1 =71, V2 =L =0 ==l =1 v =0 g —a

Vay gié tri 1on nhit cua biéu thuc M 1a 4.

Bai 3 (3.0 diém). Cho hinh thoi ABCD ygi BAD <90° Tren canh AD 14y diém M (M khac 4
va D). Céc duong thing CM va AB cit nhau tai diém €.

a) Chimg minh rang hai tam giac BCQ 3 DMC ddng dang.

b) Trén canh 4B | ldy diém N (N khac 4 va B). Puong thing CN cit duong thing 4D tai diém

BN _ DM
BQ DR

R. Chting minh ring
¢) Goi (D) 1a dudng tron tiép xtc véi cic duong thing AB va 4D 1in luot tai cac diém B va D-
Gia str tiép tuyén qua diém R (khac RD)va tiép tuyén qua diém 0 (khac OB ) ciia .duong tron (0)

cit nhau tai diém P . Goi giao diém cua hai duong thang 4P va OR 13 5 Chting minh rang dudng

thing CS di qua trung diém cua doan thing MV |

Huéng din giai



z

a) Xét ABCOQ 3 ADMC ¢4 B 0= Buc (so le trong) va B oC = Bem (so le trong)
Do do ABCQY ADMC (g.2).

BN _BC
b) Tir cau a: ABCQE ADMC suyra DC DR dan dén BN-DR=BC* (1)

BC BO
sc_B0 o
Tircaua, taco DM DC | din gén B DM =BC" 5

BY DM
Tir (1) va (2) suy ra BN PR=BQ-DM 1, BO DR

¢) Trude hét, ta chirng minh bd dé sau.



B6 dé. Cho tir gidc XYOR 4164 man tén tai duwong tron (0) tiép xiic véi cdc doan thang OX, RY

B, D u,v.

va tiép xuc voi cdc tia doi cua cdc tia AR, YO twong ung tai

290 _BQ
Khi dé, cac dwong thang XY, OR, BD, UV dong quy tai diém Z théa man ZR DR

twong ung tai cdac diém

Chimg minh. Goi Z 14 giao diém cta hai duong thing @R va BD.

Ké duong thing RR' song song voi duong thing BQ , cit duong thing BD tai diém R'.

AB _ 4D 20 _B0_BQ

Taco RR® RD vy AB=AD nénsuy radugc RR'=RD Dodo ZR RR' DR,

By gio, goi £’ 14 giao diém cua hai dudng thing OR 3 UV Chirng minh tuong tu nhu trén, ta co
Zo_ro
ZR UR.

ZOAY
Laico BO=V0 vy DR=UR tasuyra ZR ZR

Do d6 Z’ tring Z . Vi thé, ba dudng thing OR, 8D, UV dong quy tai diém Z .

Lap luan tuong tu, ta cling chimg minh dugc ba dudong thang XY, BD, UV ddng quy. B6 dé duoc
ching minh.

Tré lai bai todn: Goi X 13 giao diém cta hai dudng thang PR va 4B Y 1a giao diém cua hai duong

thing ¢ va 4D
Goi Z 1a giao diém cia hai duong thing @8 va XY | T 1a giao diém cua hai duong thing CS va
MN.

XYOR X0, AR, YO, YR

c6 duong tron (0) tiép xuc voi

20 _BQ
Theo bo dé trén, ta co ZR DR

Xét tir gidc

Ap dung dinh 1y Menelaus cho tam giac POR \4i ba didm X+ 1> 2 thang hang va ap dung dinh Iy

POR

Ceva cho tam giac v6i ba duong thing PS, OX, RY dong quy tai diém 4, ta c6

SQ _XpP YO _ZQ _BQ
SR XR YP ZR DR’



MM', NN'

Ké cac duong thing song song v6i dudng thing OR ,trong d6 M’ va N " thudc duong

thang €S

TM _MM'_MM' SQ SR _CM SQ CR _BA SQ DR _,

Tacs TN NN SO SR NN' CQ SR CN BQ SR DA

Vay T 1a trung diém cua doan thang MV .
Bai 4 (1.0 diém). C6 100 diém phan biét trong mot ngii giac 16i, cac diém nay cung 5 dinh cua ngii
giac tao thanh 105 diém, trong d6 khong c6 ba diém nao thiang hang. Biét ring ngii gidc duoc chia
hoan toan thanh nhitng tam gidc dugc tao boi cac doan thing nbi giita hai trong 105 diém trén sao
cho
i) Khong c6 hai doan thang nao c6 diém chung (ngoai trir cac dau mit cia ching);
ii) Mdi tam giac khong chira bt ky diém nao & bén trong né.
Tinh sb tam giac thoa min nhitng yéu cau trén.

Huéng din giai
Xét 4 1a tap cac tam gidc. Xét B 1a tap cac gdc cua cac tam gidc trong 4. Xét € 1a tdng sb do cac

goc trong B . D& thiy ring vai téng cac goc trong mot tam giac 1a 180° thi ta co C=180 |A| M

Mit khac, ta phan hoach céac goc trong B thanh cic nhom géc chung dinh. Xét mot nhom cic goc
chung dinh thi c6 hai trudong hop:

Truong hep 1. Cac goc niy c6 chung dinh 1a mot trong 100 dinh bén trong da giac, tong cac goc

trong nhom nay 1a 360°
Truwdong hop 2. Cac goc nay co chung dinh 1a mdt trong 5 dinh cua ngii giac (goi la dinh 0), lac nay
tdng cac goc trong nhom nay chinh 13 s6 do goc tai dinh O ciia ngii giac. Téng cua 5 nhom tng voi

5 dinh cua ngil giac chinh 1a tong s6 do cac goc trong ngii gidc va la 3-180°

Tir ddy, ta thu duoc C=100-360°+3-180° =36 540°. (2)

Két hop (1) va (2), ta thu duge 4] =203.



