SO GIAO DUC VA PAO TAO KY THI TUYEN SINH TRUNG HQC
TINH YEN BAI Mon thi: Toan Chuyén
Thoi gian: 150 phut (khong ké thoi gian giao dé)
PE 1
(Dé thi ¢é 01 trang, gom 05 ciu)

Cau 1. (1,5 diém)
x+3/x L3 ]
x+20x =3 x—x ) -1
a) Tim djéu kién xac dinh va rat gon biéu thirc 4.
b) Tim tat cd cac gid trictia x dé A =4.
Cau 2. (3,0 diem)
1. Trong mat phﬁng toa do Oxy , cho parabol (P):y = x* va duong théng (d):y=2x-m-2.
Tim tit ca céc gia tri cua tham sb6 m dé (d) cit (P) tai hai diém phan biét lan Iuot c6 hoanh do

Cho biéu thirc 4 = [

x,,X, théa man x; +1=2x, .
2. Giai phwong trinh x* = x+2+2+/x+1.
x(x+1)(x+3y)=20

3. Giai hé phuong trinh { )
X +2x+3y=12

Cau 3. (3,5 diém)

Cho tam gidc ABC nhon ndi tiép dudng tron tim O, cac duong cao AD,BE,CF
(D e BC,E € CA,F € AB). Tiép tuyén tai 4 ciia duong tron (O) cat DF tai M, MC cat (O)
tai 7 khéc C, IB cit MD tai N.

a) Chirng minh rang MA//EF .

b) Chtrng minh ring AMAF can, ti gidac AINF ndi tiép.

¢) Chimg minh ring MA> = MN.MD .

d) Goi K 1a giao diém cua CF va duong tron (O). Chung minh ring A, N,K thing
hang.
Cau 4. (1,0 diém)

1. Tim nghiém nguyén ctia phuong trinh 2x* +2y* —5xy +2x—y—3=0.

2. Cho hai s6 tu nhién m,n théa min m* +m = 2n* + n. Chimg minh rang m+n+1 1a s6
chinh phuong.
Cau 5. (1,0 diém)

1. Cho céc sd thuc duong a,b,c théa man a+b+c<1. Tim gia tri nhd nhét cia biéu

thirc

1 2023
2 2 2 + :

a +b +c° ab+bc+ca

2. Cho mot da giac déu c6 23 dinh. T6 mau cac dinh cua da giac bang mot trong hai mau
xanh hodc d6. Ching minh rang luén ton tai ba dinh ctia da gidc duoc to cing mau va tao thanh
mot tam giac can.

P=

Hét
Thi sinh khong su dung tai liéu, can bo coi thi khong giai thich gi thém.

Ho tén thi SINh: ..o S baodanh: .............
Canbocoithithhtnhat: ...............oo i, Kitén: .....oooviiiin,
Canbocoithithrhai: ..o Kitén: ....oooviviiiiii,
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH TRUNG HQC
TINH YEN BAI Mon thi: Toan (Chuyén)
- Thoi gian: 150 phut (khong ké thoi gian giao dé)
HDC PE 1

HUONG DAN CHAM
Céu Noi dung Piém
. 2 +3 3 1
Cho biu thirc A= — J_ : .
a) Tim d’iéu kién xac dinh va rut gon biéu thuc 4.
b) Tim tat cd cac gid trictla x d€ 4 =4.
fx 0
a) PKXD: | 0,25
}x 1
T T |
& o
\/; 3 x x+3
_ + S(Vx- 1 Jx- 1 0,25
s ST aa (O
x+3 x+3
= . Vay A= voli x>0 va x! 1. 0,25
R
b) 4=40 Y3 _4b x+3=4dx U x- 4dx+3=0 0,25
Jx
. L &x-1=0 =1 &=1(o
U(«/;—l)(x/;—3)=OU§\/; Ué\/; bg (')
x-3=0 @&/x=3 9 (chan) 0,25
Vay voi x= 9 thi 4= 4.
1. Trong mit phing toa d Oxy, Cho parabol (P): y = X* va dudng thing
(d): y=2x—m—2. Tim tit ca cac gia tri cua tham s6 m dé (d) cat (P) tai hai diém phan
biét 1an luot ¢6 hoanh do X;, X, thoa man X2 +1=2x,.
2 3,0
2. Gii phuong trinh X° = X+ 2+ 2 X +1 ’
x(x+1)(x+3y)=20
3. Giai hé phuong trinh ( )( y) .
X +2x+3y=12
1. Trong mit phing toa o OXy, Cho parabol (P): y= X* va dudng thing
2.1 | (d):y=2x—m—2. Tim tit ca cac gia tri cua tham s6 m dé (d) cit (P) tai hai diém phan 1,0

biét 1an lugt co hoanh d X,, X, thoa man X° +1= 2x,.

Xét phuong trinh hoanh d6 giao diém x> - 2x + m + 2= 0.
Ta ¢c6 A'=-1-m . Phuong trinh c6 hai nghiém phan biét khi va chi khi
AN>0s-1-m>0m<—1 (*).
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X +x,=2 (1)

Theo dinh 1y Vi-et ta dugc
xx,=m+2 (2)

\ .o « K 2 \ 2 X1:_3:>x2:5
T gid thi€t x{ +1=2x, va (1) ta duge x; +2x,-3=0<
x=1 =x,=1

Thay vao (2) ta c6 m =—17 (thoa man), m = —1 (khong thoa man).

2.2 | 2. Giai phuong trinh X% = X+ 2+ 2+ x+1 1,0
Taco X* =X+2+20x+1 X% = (\/x+ +1)
=x+1+1 (
x_—\/x+ -1 (
x>1
DHhedx+l=x-1< & x=3
x*=3x=0
x<-1
Q) eoVx+l=-x-1=1 | S x=-1
x+x=0
Vay nghiém cua phuong trinh 1a x =3,x = —1
x(x+1)(x+3y)=20
2.3 | 3. Giai hé phuong trinh . 1,0
X +2x+3y=12
x(x+1)(x+3y)=20 X* + x)(x+3y)=20
N (e
X*+2x+3y=12 X* +2x+3y=12
< 2 \ A . 1 uv =20
bat u=x"+x va v=x+3y. H¢ phuong trinh tré thanh
u+v=12
A o t=10
Suy ra u,v la hai nghiém cua phuong trinh t” -12t+20=0 < ‘22
+x=10 +x=2
Taduge 1° X 7" Mhoic X YT
x+3y=2 x+3y=10
Giai (I)
1A s-a
2 6
Taco: X’ +x=10 ©x’ +x-10=0<
~1-+/41 5++/41
X=———=>y=
2 6
Giai (1)
=1 =3
Tacé:x2+x:2<:>x2+x—2=0c{x —
x=—2=>y=4
—-1-+41 5+~41. —-1++441 5-+41
Vay cac nghiém ctia h¢ 1a (1;3),(=2;4),( 2\/_; g/—),( 2\/_; g/—)-
Cho tam giac ABC nhon ndi tiép dudng tron taim O . Cac dudng cao AD, BE,CF cit nhau
5 | tai . Tiép tuyén tai 4 cua duong tron (O) cat DF tai M, MC cét (O)tai I (khac C), o

IB cat MD tai N .
a) Ching minh rang MA//EF .
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b) Ching minh ring AMAF can, t& giac AINF ndi tiép.
¢) Chiing minh rang MA*> = MN.MD .
d) Goi K 1a giao diém cua CF va dudng tron (O). Chimg minh rang 4, N,K thang hang.

M :
Iy v :
K< '
3a
B B ¢
Ta cod BFC = EEC =90° nén tr giéc‘ BFEC ndi tiép suy ra AFE = ACB (g6c ngodi cua tir 0.25
giac ngi tiep bang goéc trong khong ké vadi no). '
Laicdé ACB = % sd AB nén AFE = % sd AB . 0,25
Theo gia thiét MA 1a tiép tuyén nén MAB = % sd 4B . 025
Tu d6 suy ra AFE = MAB . Hai goc nay & vi tri so le trong nén MA//EF .
Theo gia thiét AFC=ADC = 90° nén tir giac AFDC nbi tiép suy ra ACB = BFD (gbc ngoai 0,25
cua tir gidc ndi tiép bang goc trong khong ké véi no).
Theo chiing minh trén ACB = MAB
BFD = MFA (d6i dinh). 0,25
3b Tu do6 ta coO MAB = MFA nén AMAF cantai M .
Theo chirng minh trén ACB = MAB
BFD = MFA (d6i dinh). 0,25
Tir d6 ta cO MAB = MFA nén AMAF can tai M .
Theo ching minh trén ACB = BFD = MFA suy ra AIB+MFA= 180° nén tr giac AINF ndi 0,25
tiép.
Ta thay ti gidc AIBC noi tiép nén AIB+ ACB =180°. 0.5
Vi tor gidc AINF ndi tiep nén MNI = BAI
BAI = BCI (cung chan cung BI cia (O)). Suy ra MNI = BCI nén ti giac INDC noi
3¢ tiép. 0,25
Tacé6 MN.MD = MI .MC
Mit khac M4 1a tiép tuyén cua (O) nén MI.MC = MA?. 0,25
Tir d6 ta c6 MA® = MN.MD..
Ta c6 MA?* = MN.MD suy ra MA 1a tip tuyén ctia duong tron ngoai tiép tam gidc AND 0.25
3d | nén MAN = MDA ’
Lai c6 MDA = FDA= ACK (vi AFDC ndi tiép) 0,25
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ACK = MAK =%SﬁAK.

0,5
Tir d6 suy ra MAN = MAK nén A,N,K thang hang.
1. Giai phuong trinh nghiém nguyén: 2x° +2y* —5xy+2x—y—-3=0.
4 | 2. Cho hai sb tu nhién m,n théa man NP +m=2n?+n. Chung minh rang m+n+11a s 1,0
chinh phuong.
1. Giai phuong trinh nghiém nguyén: 2x° +2y* —5xy+2x—y—3=0. 0,5
Ta c6 2X° + 2y —5xy+2x—y—3=0.
0,25
< (x=2y+1)(2x—-y)=3
_2
x—-2y+1=-3 x—-2y=-4 x-3
* & & (khong thod man)
2x-y=-1 2x-y=-1 7
y=§
x—2y+1=3 x—2y=2 x=0
* = & (nhan)
2x—y=1 2x—y=1 y=-1
x=2y+1=1 x-2y=0 x=2 0,25
* = & (nhan)
2x—-y=3 2x-y=3 y=1
x=2y+l=-1 ([x-2y=-=2 |*773
* = = (khong thod man)
2x-y=-3 2x-y=-3
Yy=7
3
Vay phuong trinh c6 cac nghiém nguyén la (0;—1),(2;1).
4.2 | 2- Cho hai sé tu nhién m,n théa man NF +m=2n° + n. Chimg minh ring M+n+11a sb 05
] chinh phuong. ’
Tacé m*+m=2n"+n<(m—n)(m+n+1)=n’ (*)
Goi d =(m—n,m+n+1) véi d 0’
. 0,25
(m—n):d . e 1 .
Suy ra . =>(m—n)(m+n+1)id* =n’id’ =>nid.
(m+n+1):d
Vi (m—n)id =>mid = (m+n)'d ma (m+n+1)id nén lid > d =1
Do d6 (m—n,m+n+1)=1. Tu (*) ta dwgc m—n va m+n+11a sb chinh phuong. Vay | 0,25
m+n+1 1a s6 chinh phuong.
1. Cho cac sb duong a,b,c thoa min a+b+c<1. Tim gia tri nho nhit cua biéu thic
5.1 1 2023 0,5
P= + :
a+b’+c ab+bc+ca
*Taco Pzt 42, 2021
aZ+b?+c? ab+bc+ca ab+bc+ca
0,25

1 4 2021
= + +
a? +b%+c? 2ab+2bc+2ca) ab+bc+ca
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2 2 2
. b +b
Ap dung BDT quen thudc ¢ +—2= M
x y x+y

J(a+b+c)’ 23(ab+bc+ca)

2
1+2
=P> ( ) 5+ 2021 229+20121=6072 0,25
(a+b+c) (a+b+c) 2 ’
3 3
R 1
Vay Pmin=6072<:>a:b=c:§.

5.2

2. Cho mdt da giac déu c6 23 dinh. Té6 mau cac dinh cua da gidc bang mot trong hai mau xanh
hodc do. Ching minh rang luén chon ra dugc ba dinh cia da gidc duoc to6 cung mau va tao 0,5
thanh mot tam giac can.

Ta c6 da gidc c6 23 dinh, do d6 phai ton tai 2 dinh k& nhau 1a P va Q duoc td cung mau

(Theo nguyén ly Dirichlet), gia st P va QO cung dugc t6 mau xanh. 025

Vi da gidc di cho 1a da gidc déu c6 s6 dinh 1é nén phai ton tai mot dinh nio d6 nim trén
duong trung truc cia doan thang PQ. Gia st dinh do la 4.

Néu 4 t6 mau xanh thi ta c¢6 tam gidc APQ 1a tam giac cin c6 ba dinh 4, P,Q duoc t cung
mau

Néu A4 t6 mau do, lac d6 goi B va C 1a cac dinh khic nhau ciia da gidc ké véi P va Q.

Néu ca hai dinh B va C duoc t6 mau d6 thi tam giac 4BC can va c6 ba dinh cing mau do 0,25
Néu nguoc lai, mot trong hai dinh B va C dugc t6 mau xanh thi tam gidc BPQ hoic tam
giac CPQ la tam giac can c6 ba dinh cung mau xanh.

Vay trong moi trudng hgp ludn chon ra duge ba dinh cua da gidc dugc danh dau gidng nhau
va tao thanh mot tam giéc can.

Luuy.

- HDC chi mang tinh chat tham khao. Néu thi sinh c6 101 giai dung nhung khac HDC, giam khao
van cho diém tbi da.

- Cau 3 ¢6 nhiéu ¥ lién quan téi nhau. Trudng hop thi sinh chua ching minh dugc ¥ trude
nhung lai dung két qua y truéc dé chimg minh ¥ sau, néu 10i giai ding thi giam khao van cho
diém tdi da.

- Cau 3 néu thi sinh c6 10i giai dung nhung hinh v& sai thi giam khao cho ti da 50% sb diém.
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