4. Nim hoc 2021 — 2022
4.1. Bé chung

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN
NAM HOC 2020 - 2021
DE CHINH THUC M6n thi: TOAN (vongI)
(Pé thi gom 01 trang) Thdi gian: 90 phut

Ciu 1 (4 diém).

X +y*+xy =7

1) Giihé phuong trinh
) Glaihép gl {9x3=xy2+70(x—y).

2) Gidi phuongtrinh 11V5-x +8v2x-1=24+3,/(5-x)(2x-1).
Céu 2 (2 diém)
1) Tim x, y nguyén duong thod min x’y” -16xy +99=9x>+36y* +13x +26y.

2) Vdi a, b 1a nhitng s6 thuc duong thod min 2<2a+3b<5, 8a+12b<2a?+3b?+5ab+10.

Chiing minh rang 3a® +8b? +10ab<21.

Cau 3 (3 diém).

Cho tam gidc ABC c6 BAC 1a géc nhoé nhit trong ba géc clia tam gidc va ndi tiép dudng tron (O)
Diém D thudc canh BC sao cho AD la phén gidc BAC. Ly cac diém M, N thudc (O) sao cho céc
dudng thing CM va BN cling song song vdi dudng thing AD.

1) Chingminhrang AM=AN.

2) Goi giao diém clia dudng thing MN vdi cac dudng thang AC,AB lan luot 1a E, F. Ching
minh rang bdn diém B, C, E, F cung thuéc mdt dudng tron.

3) Goi P, Q theo thi tu 12 trung diém cla cic doan thang AM, AN. Ching minh rang cac
dudng thang EQ, FP va AD ddng quy.

Cau 4 (1 diém).

Véi a, b, ¢ 1a nhiing s6 thuc duong thod min a+b+c=3. Chiing minh ring

a(a+bc)2 N b(b+ca)2 N c(c+ab)2 N
b(ab+2c2) c(bc+2a2) a(ca+2b2)_ '

Hét

Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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4.2. Pé chuyén Toén va chuyén Tin hoc

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN
NAM HOC 2020 - 2021
DE CHINH THUC Mén thi: TOAN (vong II)
(Pé thi gom 01 trang) Thdi gian: 150 phut

Caul. (4 diém)

(X+y)(x+1)=4

1) Gidihéphuongtrinh
) +P & {(y2+xy+x+y+5)(x3+y3+12y+13)=243

2) Gidi phuongtrinh: (x-12) +(2x-12) +(24-3x) =0
CauIL (2 diém)
1) Tim tat ca cic s6 nguyén duong a,b,c sao cho ca ba sd 4a? +5b;4b? +5¢;4c? + 5a déu 1a binh
phuong clia s& nguyén duong
2) Tumotbd 4 s6thuc (a,b,c,d)taxiy dungbd sé mdi (a+b,b+c,c+d,d+a)valién tiép xiy
dung cac bd sd mdi theo quy tic trén. Chiing minh ring néu & hai thdi ¢iém khac nhau, ta

thu dugc ciing mét bd s& (c6 thé khac thi ty) thi bd s6 ban dau phéi cé dang (a;-a;a;-a)
CAuIIL (3 diém)

Cho tam gidc ABC can tai A v4i BAC<90°.Goi P1a giao diém ctia BE vdi trung tryc cia BC. Goi K
12 hinh chiéu vudng gdc clia P1én AB.Goi Q 1a hinh chiéu vuéng géc clia E1én AP.Goi giao diém

cia EQva PK1a F

1) Ching minh ring 4 diém A,E,P,F cling thudc mét dudng tron

2) Goigiao diém ctia KQ va PE1a L.Chiing minh ring LA 1 LE

3) Goigiao diém clia FL va ABIA S. Goi giao diém clia KE va AL1a T. Liy R 13 diém ddi xting
v6i A qua L. Chiing minh rang dudng tron ngoai tiép tam gidc AST va dudng tron ngoai
tiép tam giac BPR tiép xtc vdi nhau

CauIV. (1 diém)

Véi a,b,cla nhitng s thuc duong thda min a+b+c=3.Ching minh ring

2
3 l+l+1—1 +12i+3 i+£+i
a b c abc bc ca ab

Hét

Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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2. Nam hogc 2022 - 2023
2.1. bé chung

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUOGNG THPT CHUYEN KHTN
NAM HOC 2022 - 2023
DE CHINH THUC Mén thi: TOAN (vongI)
(Pé thi gom 01 trang) Thdi gian: 120 phut

Caul. (4 diém)
1) Gidihé phuongtrinh
{6(xy+5)+x3y+ 5x> =42
x® + 5%’y +6x+30y =42
2) Giai phuong trinh

(M+3/E)(2+33(x+6)(3—x))=24.

Cau Il (2 diém)
1) Tim tit ca cc cip sd nguyén (x, y) thod min dang thiic

25y° +354x+60=36%" +305y +(5y —6x

2) Trén ban cé 8 hdp rdng (trong cic hdp khdng cé vién bi ndo). Ngudi ta thuc hién cac 1an

thém bi vao cac hop theo quy tic sau: mdilan ta chon ra 4 hop bat ky va bd vao mot hop 1

vién, mot hop hai vién, hai hop con lai mdi hdp 3 vién. Hdi s6 1an thém bi it nhat cé thé
nhan dudc s bi & 8 hop trén 1a 8 sd tu nhién lién tiép?

)2022

CAuIIL (3 diém)
Cho hinh chit nhit ABCD(AB<CD) néi tiép trong dudng tron (O). Trén canh AD ldy hai
diém E va F (E, F khong tring véi A, D) sao cho E niam gilta A va F, ddng thdi

ABE+DCF= %BOC.

1) Chiing minh rang BE va CF cat nhau tai mot di€ém nam trén dudng tron (0).
2) Pudng thing qua O song song vdi BC cit BE, CF theo thit tu tai M, N. Ching minh
rang DAM+ADN+%AOD=180°.
3) Duyng hinh chit nhat MNPQ sao cho NQ song song v&i BD, dong thdi MP song song
v6i AC. Ching minh ring dudng tron ngoai tiép hinh chit nhit MNPQ tiép xtic véi
dudng tron (O).
CaulV. (1 diém)
Cho a, b, ¢ 1a nhiing s6 thuc duong. Chting minh rang

2a N a+b +6a+2c N 4a+3b+c_ 32a
a+b a+c 3b+c b+c  2a+b+c
Heét
Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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2.2. Pé chuyén Toén va chuyén Tin hoc

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN
NAM HOC 2022 - 2023
DE CHINH THUC Mén thi: TOAN (vong II)
(Pé thi gom 01 trang) Thdi gian: 150 phut

Caul. (3,5 diém)

1) Vdi a,b,clanhiing s6 thuc duong thda min diéu kién 1, % P Chiing minh rang:
a c

1 1 1 1 abc
- + + = .
2\la+bc b+ca c+ab (a+bc)(b+ca)(c+ab)
2) Gidihéph ‘o 2% +3xy+y° =6
idi hé phuong trin .
+P & 3X+2y+1=2,/2X+y+6
Cau Il (2,5 diém)

1) Tim tt ca cdc cdp s6 nguyén duong (x;y)thdéa mén dang thic :

(x+y)(5x+y)3 +xy’ = (5% +y)3 +x%y? +xy*.
2) V4i a,b,clanhiing s6 thuc duong thda min cac diéu kién sau
c<b<ac<3;b*+2a<10;b*+2a+2c<14
{(a2 +1)(b2 +1)+4ab <2a’+2b’+2a+2b’
Tim gid tri 16n nhat cfia biéu thic:
P=4a*+b* +2b*+4c’.
CAuIIL (3 diém)
Cho tam gidc ABC nhon, khong can, ndi tiép dudng tron (O). Piéfm P nam trong tam gidc ABC.
Goi E, F 1an lugt 1a hinh chiéu vudng géc clia P trén cic canh CA, CB. Gia s ti gidc BCEF noi
tiép trong dudng tron (K).
1) Chitng minh rang AP vudng géc vdi BC.
2) Chting minh rang AP=20K.
3) Pudngthingqua P vudng gdc vdi AP cit dudng tron tai hai diém Q, R. Chiing minh rang
dudng trontdm A bankinh AP tiép xtic v4i dudng tron ngoai tiép AKQR.
CauIV. (1 diém)
Cho cac diém A ,A,,...., A,  theo thit ty nim trén mét dudng thing sao cho dd dai cic doan
A A, bing k (don vi dai), véi k=1,2,...,29. Ta t6 mau mdi doan thing A A,,....,A, A, bdil
trong 3 mau (mdi doan dugc t6 bdi diing 1 mau). Chitng minh rang véi moi cich t6 mau, ta luén
chon dugc hai s6 nguyén duong 1<j<i<29 saochohaidoan AA. . va AA,, dugctb cung mau

va i—j 12 binh phuong clia s6 nguyén duong.

Hét
Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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I1. Trweong THPT Chuyén Khoa hoc Ty nhién
1. Niam hoc 2023 - 2024
1.1. Pé chung

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN
NAM HOC 2023 - 2024
DE CHINH THUC Mén thi: TOAN (vongI)
(Pé thi gom 01 trang) Thdi gian: 120 phut

Caul. (3,5 diém)
1) Giai phuong trinh

VX2 +6X 42023 +/x+3 =/x% + 5% +2025++/5 .
2) Giai hé phuong trinh

(x+6y)(3x+2y)=12
2x° +6y° +15x°y +19y°X+xX+6y=12"
Caull (2,5 diém)
1) Gia st n 14 s6 nguyén sao cho 3n*-1011 chia hét cho 1008. Chiing minh n—1 chia hét cho 48.

2) Véia, b, cla cic s6 duong thda min diéu kién ab+bc+ca=1. Ching minh rang

1+ 12 1+ 12 1+ 12>4.
1+a 1+b 1+c

Cau III. (3,0 diém) Cho hai dudng tron (O) va (0’) ¢6 dinh cit nhau tai A va B sao cho O nam ngoai

(0”) va O’ nam ngoai (0). Trén dudng tron (0) 1y diém P di chuyén sao cho P ndam trong dudng

tron (O’). Pudng thang AP cit (O’) tai C khac A.

1) Chiing minh rang hai tam gidc OBP va O’BC ddng dang.

2) Goi Q 1a giao diém cfia hai dudng thing OP va O’C. Chting minh rang QBC+ ABP=90".

3) Ly diém D thudc (O) sao cho AD vudng géc véi O’C. Chiing minh rang trung diém ciia doan
thang DQ ludn nam trén mét dudng tron cb dinh khi P thay déi.

CauIV. (1,0 diém) Gia st A1 t4p hop con clia tp hop gém 30 s6 ty nhién dau tién {0,1,2,3,...,29}

sao cho v6i k nguyén bat ky, a,be A batky (cé thé a=b) thi a+b+30k khéng la tich clia hai s6

nguyén lién tiép. Chiing minh rang s6 phan t{ cia tap hop A nhd hon hoic bang 10.

Hét

Ghi chii: Hoc sinh khéng dugc st dung tai liéu, cdn b coi thi khdng gidi thich gi thém.
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1.2. Pé chuyén Toan va chuyén Tin hoc

DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN
NAM HOC 2023 - 2024
DE CHINH THUC Mén thi: TOAN (vong II)
(Pé thi gom 01 trang) Thdi gian: 150 phut

Caul. (3,5 diém)
1) Giai phuong trinh

2% +1+2v/4%% +6x = 4+/5%x—x* .
2) Giai hé phuong trinh

xy(x+y)=30
{x3 +y’=30+3x+y+120"
Caull (2,5 diém)
1) Tim tit ca cip s nguyén dudng (x;y) thda min
4 +(1+3)Q+77)=2"3"+7" +2).
2) V4ix, y, z1a nhiing s6 thuc duong, tim gia tri nhé nhat cia biéu thic:

14 6 14 6 14 6
X" -x"+3 -y°+3 z"—-z"+3
M= + y ¥ +

X°y? +ZX+2y  VZP+XY+XZ 22X +YZ+YX

CauIIL (3,0 diém) Cho tam gidc ABC nhon véi AB < AC ndi tiép trong dudng tron (O) cé tiép tuyén

tai A cia (O) cat BC 8 T sao cho TB>BC . Goi P va E 1an lugt 1a trung diém ctia TA va TC.

1) Chitng minh ring ti gidc APEB noi tiép.

2) Goi giao diém thtt hai ctia AE véi (O) 1a F. Lay G thudc (O) sao cho FG song song v&i AC. Ching
minh ring ATG=TAF.

3) Goi H1a trufc tAm clia tam gidc ABC, D 1a giao diém ctia AH va BC. M 14 trung diém BC, K d6i xiing
v4i A qua BC, N thudc dudng thang AM sao cho KN song song véi HM. Liy S thudc BC sao cho
NS L NK . Dung R thudc tia AK sao cho AR.AH=AD?. Q 1a diém sao cho PQ L AS va SQ L AO.
Chiing minh rang diém doi xting cia A qua QR thudc dudng tron dudng kinh DN.

CaulV. (1,0 diém) Viét mot tram sd nguyén duong dau tién 1,2,3,...,100 vao mot bang 6 vudng

kich thudc 10x10 mot cach tlly ¥ sao cho mdi 6 dugc viét dting mot sd. Chiing minh rang ton tai

hai 6 ké nhau (2 6 ¢é canh chung) ma hai s6 viét & hai 6 nay cé hiéu 16n hon ho#c bang 10.

Hét

Ghi chii: Hoc sinh khéng duodc su dung tai liéu, cdn bé coi thi khéng gidi thich gi thém.

23



