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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH TRUNG HQC
TINH YEN BAI NAM HOQC 2023 - 2024
M®n thi: Toan Chuyén
PE 1 Thoi gian: 150 phut (khong ké thoi gian giao dé)

(Pé thi c¢6 01 trang, gom 05 cau) Khoa thi ngay: 02/6/2023

Cau 1. (1,5 diém)

Cho biéu thirc A :(

X+ 33/x 3 )1

x+2\/;—3+ x—\/;} \/;—1'

a) Tim diéu kién xac dinh va riit gon biéu thic A.

b) Tim tat ca cac gia tri cua x d¢ A=4.
Cau 2. (3,0 diem)

1. Trong mit phang toa do Oxy , cho parabol (P):y = x? va duong thang (d):y =2x—m—2.
Tim tat ca cc gia tri ciia tham s6 m dé (d) cat (P) tai hai diém phan biét 1an lugt c6 hoanh d
X, X, théa man X° +1=2X,.

2. Giai phuong trinh X2 = X+ 2+ 24/x +1.
X(x+1)(x+3y)=20

3. Giai hé phuong trinh { ,
X°+2x+3y=12
Cau 3. (3,5 diém)

Cho tam giac ABC nhon ndi tiép duong tron tdm O, cic duong cao AD,BE,CF
(DeBC,E eCA F € AB). Tiép tuyén tai A caa duong tron (O) cit DF tai M, MC cit (O)
tai | khac C, IB cat MD tai N.

a) Chung minh ring MA//EF .

b) Chirng minh ring AMAF can, ti gidc AINF noi tiép.

¢) Ching minh ring MA? = MN.MD.

d) Goi K 1a giao diém cua CF va dudng tron (O). Chang minh ring A, N,K thang
hang.

Cau 4. (1,0 diém)

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

2. Cho hai s6 tu nhién m,n thoa man m? + m=2n?+n. Chiing minh rang m+n+1 1a s6
chinh phuong.

Cau 5. (1,0 diém)
1. Cho céc s6 thuc duong a,b,c thoa mdn a+b+c<1. Tim gia tri nhé nhat cua biéu
thac
1 2023
P=——5——+ .
a“+b“+c° ab+bc+ca

2. Cho mot da giac déu c6 23 dinh. T6 mau cac dinh cia da giac bang mot trong hai mau
xanh hogc do. Chang minh rang ludn ton tai ba dinh cua da giac duoc t6 cing mau va tao thanh
mot tam giac can.

_ H&
Thi sinh khéng su dung tai liéu, can bg coi thi khéng giai thich gi thém.
Ho tBN thi SINN: oo e So bao danh: .............
Can b coi thi thit NAL: ......eeeeiiiiiiiiiiiii, Kitén: .oooooeeeeiiiiiiin,
Canbdcoithithhthai: ..o, Kitén: ...oooovvvnvinn.nn,
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- Mon thi: Toan (Chuyén)
HDC PE 1 Thoi gian: 150 phut (khong ké thoi gian giao dé)

Khda thi ngay: 02/6/2023

HUONG DAN CHAM

Céu N@i dung Pie¢m
Cho biduthie A< X3, 8 ). 1
. X+ 24/X — 3 x—/x ) x-1 1,5
a) Tim diéu kién xac dinh va rut gon biéu thuc A.
b) Tim tat ca cac giatricua x dé A=4.
ix>0
) PKXD: | | 0,25
xt 1
A= § () 3 %(«/? 1) 0,25
(G - 1) (- 1 |
X 0
\/; 3 - \/— X+ 3
= =(Vx- 1 Ix- 1 0,25
1w g g
X+ 3 X+ 3
= . Vay A= —VO’I Xx>0vax' 1. 0,25
N R
by A=40 %3:“) x+3=4Jx U x- 4Jx+3=0 0,25
X
1=0 . &/x=1 %=1 (lo"i
0 (- Y- oo § o BT e B0
&/x-3=0 &x=3 &= 09 (chan) 0,25
Vay voi x= 9 thi A= 4.
1. Trong mit phing toa dd OXy, Cho parabol (P):y = X* va duong thing
(d):y=2x—m-2. Tim tat ca cac gia tri cia tham sé m dé (d) cit (P) tai hai diém phan
biét lan luot c6 hoanh d X, X, thoa min XZ +1=2X, .
2 3,0
2. Giai phuong trinh X* = X+ 2+ 24X +1
X(X+1)(x+3y)=
3. Giai h¢ phuong trinh ( )( y)
X* +2x+3y=12
1. Trong mit phing toa do OXy, Cho parabol (P):y=X* va duong thing
2.1 | (d):y=2x—m-2. Tim tit ca cic gia tri ciia tham s m dé (d) cat (P) tai hai diém phan 1,0

biét lan luot c6 hoanh d X, X, thoa min X +1=2X, .

Xét phwong trinh hoanh do giao diém x*- 2x + m + 2= 0.
Ta ¢6 A'=-1-m . Phuong trinh c6 hai nghiém phan bi¢t khi va chi khi
A>0s-1-m>0em<-1 (*).
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+X, =2 1
Theo dinh ly Vi-et ta duoc SR ( )
XX, =m+2 (2)
' =-3=X,=5
Tir gia thiét x2 +1=2x, va (1) ta duoc x12+2><1_3:0©{x1 2
=1 =x,=1

Thay vao (2) tacé m=—17 (thoa man), m=—1 (khéng thoa man).

2.2

2. Giai phuong trinh X* = X+ 2+ 24X +1

1,0

2
Tachd x° = X+2+20Xx+1 < X2 =( x+1+1)

=Vx+1+1 (1)
x——\/x+1 12

X>1
(1)<:>\/x+1=x—1<:>{ , & x=3

X°—=3x=0

x<-1
(2) & VXx+ =—x—1<:>{ ) o x=-1

X“+x=0
Vay nghiém ctia phwong trinh la X =3,Xx=-1

2.3

X(x+1)(x+3y) =

3. Giai hé phuong trinh
X* +2x+3y=12

1,0

X* +2X+3y =12 X? +2x+3y =12

aed {x(x+1)(x+3y) =20 _ {(x2 +x)(x+3y) =

uv=20
+v=12
t=10

it u=x*+X va vV =X+3y. Hé phuong trinh tré thanh {

Suyra u,V la hai nghiém ctua phuong trinh t* —12t+20=0 c{

(I

2 :1 2 :2
Ta duoc {X *x=10 () hodc {X X

X+3y=2 3y =10
Giai (1)

Tacod: X°+x=10 ©x*+x-10=0<=

~1-4/41 5+/41

2

Giai (I1)
., ) X=1=y=3
Tach: X +x=2<X+x-2=0<=
X=—2=y=4

1J_5+J_ 1+J_5J_

Vay cac nghiém cua hé 1a (;3), (-2;4), ( ) ( 5

Cho tam giac ABC nhon néi tiép dudng tron tam O. Cac duong cao AD, BE,CF cit nhau

tai H . Tiép tuyén tai A cia duong tron (O) cat DF tai M, MC cat (O)tai | (khac C),

IB cit MD tai N.
a) Chirng minh ring MA//EF .

3,5
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b) Chirng minh raing AMAF can, t giac AINF noi tiép.
¢) Chirng minh ring MA? = MN.MD . "
d) Goi K la giao diém cua CF va duong tron (O). Chang minh rang A, N, K thang hang.

M 1,'1',' ;
L ‘ !
K, : ‘ /
3a
B D c
Taco BFC =BEC = 90° nén tir giac BFEC noi tiép suy ra AFE = ACB (gdc ngoai cua tir 0.25
giac ndi tiép bing goc trong khdng ké vai no). ’
Laic6 ACB =%sd AB nén AFE =%sd AB. 0,25
Theo gia thiét MA Ia tiép tuyén nén MAB = % sd AB. 0.5
Tur d6 suy ra AFE =MAB. Hai goc nay ¢ vi tri so le trong nén MA//EF .
Theo gia thiét AFC = ADC =90° nén tir gidc AFDC noi tiép suy ra ACB =BFD (goc ngoai | o5
cua tir giac ndi tiep bang goc trong khdng ké véi nd). ’
Theo chitng minh trén ACB = MAB
BFD = MFA (déi dinh). 0,25
3b Tur d6 taco MAB = MFA nén AMAF cantai M .
Theo chitng minh trén ACB = MAB
BFD = MFA (d6i dinh). 0,25
Tir d6 taco MAB = MFA nén AMAF cantai M .
Theo chung minh trén ACB = BFD = MFA suy ra AIB+ MFA=180° nén tir gidc AINF noi 0.25
tiép. ’
Ta thy tir giac AIBC noi tiép nén AIB+ ACB =180°. 025
Vi tir gidc AINF ni tiép nén MNI = BAI ’
BAI = BCI (cung chan cung Bl cia (O)). Suy ra MNI = BCI nén tt giac INDC noi
sc | tiép. 025
Tacdé MN.MD =MI.MC
Mt khac MA 14 tiép tuyén cua (O) nén MI.MC = MA?, 0,25
T d6 taco MA? = MN.MD.
Tacé MA? = MN.MD suy ra MA 1a tiép tuyén ctia dudng tron ngoai tiép tam giac AND 0.95
3d |nén MAN = MDA ’
Lai c6 MDA = FDA = ACK (vi AFDC noi tiép) 0,25

thuvienhoclieu.com Trang 4




thuvienhoclieu.com

ACK = MAK :%SﬁAK .

Tir d6 suy ra MAN = MAK nén A, N,K thing hang.

0,5

1. Giai phuong trinh nghiém nguyén: 2x? + 2y? —5xy+2x—y—3=0.

2. Cho hai s6 tu nhién m,n théa man m? + m=2n? +n. Chang minh ring m+n+11a sb
chinh phuong.

1,0

1. Giai phuong trinh nghiém nguyén: 2x? + 2y? —5xy+2x—y—3=0.

0,5

Taco 2x° +2y* —5xy+2x—y—3=0.
< (X-2y+1D)(2x-y)=3

0,25

X—2y+1=-3 X—2y=-4
* =
2X—Yy =— 2x—-y=-1

X-2y+1=3 X—2 x=0
* & <:> (nhan)
2x—-y=1

{x—2y+1:l {x— { =
* & <:> (nhan)
2X—-y=3 y=1

X—2y+l=-1 [x-2y=-2 __§ X X
* & & (khdng thoa man)
2X—y=-3 2X—y=-3 1

V=3
Vay phuong trinh c6 cac nghiém nguyén 1a (0;-1),(2;1).

0,25

4.2

2. Cho hai sb tu nhién m,n théa man m? +m=2n?+n. Chang minh rang m+n+1 1a sé
chinh phuong.

0,5

Tacéd m*+m=2n’+n<(m-n)(m+n+1)=n’ (*)

Goi d =(m-n,m+n+1) véi dell”

m-n):d
Suy ra ( ) . =(m=n)(m+n+1)id* =n*d*=nid.
(m+n+1):d

0,25

Vi (m-n)id =mid =(m+n)id mad (m+n+1):d nén id=>d =1
Do d6 (m—n,m+n+1)=1. T (*) ta duoc m—n va m+n+11a s6 chinh phuong. Vay
m+n+1 la s6 chinh phuong.

0,25

5.1

1. Cho cac s6 duong a,b,c théa man a+b+c<1. Tim gia tri nho nhat cua biéu thuc
1 2023

PE .
a+b°+cc ab+bc+ca

0,5

1 2 2021
+ +
a’+pb2+c2 ab+bc+ca ab+bc+ca

*Taco P=

1 4 2021
= + +
a2 +b%+c2 2ab+2bc+2ca) ab+bc+ca

0,25
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2 2 2
< a b a+b
Ap dung BDT quen thuoc —+—> ( ) ,(a+b+c)?>3(ab+bc+ca)
X Yy X+Yy
2
1+2
=>P> (1+2) 5+ 2021 229+20121=6072 0.25
(a+b+c)” (a+b+c) - ’
3 3
A 1
Vay Phin :6072<:>a:b:c:§.
2. Cho mot da gidc déu c6 23 dinh. T6 mau céc dinh cua da gidc bang mot trong hai mau xanh
5.2 | hoac d6. Chiing minh rang luén chon ra dugc ba dinh cua da giac dugc td cung mau va tao 0,5
thanh mot tam giéc cén.
Ta co da gidc c6 23 dinh, do d6 phai ton tai 2 dinh ké nhau la P va Q duoc td cling mau
(Theo nguyén ly Dirichlet), gia sit P va Q cung duoc td mau xanh. 0.95
Vi da giac da cho 1a da giac déu c6 sé dinh 1é nén phai ton tai mot dinh niao d6 nam trén
duong trung truc cta doan thang PQ. Gia sirdinh do 1a A.
Néu A td mau xanh thi ta c6 tam giac APQ 14 tam giac can c6 ba dinh A,P,Q duoc t6 cing
mau
Néu A t6 mau do, luc d6 goi B va C 1a cac dinh khac nhau cua da gidc ké vai P va Q.
Néu ca hai dinh B va C duoc to mau do thi tam gidc ABC cin va c6 ba dinh ciing mau d6 0,25
Néu nguoc lai, mot trong hai dinh B va C dugc td mau xanh thi tam gidc BPQ hoic tam
gidc CPQ la tam giac can c6 ba dinh cung mau xanh.
Vay trong moi trudng hop ludn chon ra duoc ba dinh cua da giac duge danh dau giéng nhau
va tao thanh mét tam giac can.
Luuy.

- HDC chi mang tinh chét tham khao. Néu thi sinh c6 10i giai dung nhung khac HDC, giam khao

van cho diém tdi da.

- Céu 3 ¢co nhiéu, y lién quan téi nhau. Truong hop thi sinh chua chimg minh duoc y trudc
nhung lai dung ket qua y trudc dé ching minh y sau, neu 16i giai ding thi giam khao van cho

diém tdi da.

- Céu 3 néu thi sinh c6 16i giai dung nhung hinh vé& sai thi giam khao cho t6i da 50% s6 diém.
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