SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10
HAI DUONG THPT CHUYEN NGUYEN TRAI
- NAM HOQC 2022 - 2023
Mén thi: TOAN (Chuyén)
Théi gian lam bai: 150 phit, khong tinh thoi gian phdt dé
(Dé thi c6 01 trang)

PE CHINH THUC

Cau 1 (2,0 diém).

Jx Jx+2 Jr+3 Jx+2 3
a. So sanh bidu thac 4=|1- : + + véi —=.
( Jx+1 )\ x-5Jx+6 Vx-2 3-x 2
: 4x7% (x +1) - 2x" + 2x +1 1 3
b. Tinh gié tri cua biéu thic B = tai x = - ;
s 2x? + 3x g \/zﬁ-z 2B +2
Cau 2 (2,0 diém).
a. Giai phuong trinh: 3x—1 +"4—'l =3x+1
X
x+y+xy=8

b. Gidi hé phuong trinh: 1 i 1 1
x*+2x y2+2y—4

Ciu 3 (2,0 diém).

a. Tim c4c c3p s nguyén (x; ) thoa man phuong trinh y* -5y + 62 = (y - 2)x’ +(y2 —6y+8)x.

b. Cho da thitc P(x) véi cac hé sé nguyén théa man P(2021).P(2022)=2023. Chimg minh ring da
thirc P(x)—2024 khong c6 nghiém nguyén.
Ciu 4 (3,0 diém).

1. Cho dudng tron (O) va day cung 4B khong di qua tim O. Goi M 14 diém chinh giita clia cung nho
AB; D 132 mdt diém thay ddi trén cung 16m AB (D khéc A va B); DM cit AB tai C.

a. Chimg minh raing MB.BD = MD.BC ;

b. Chimg minh ring MB la tiép tuyén clia dudmg trdn ngoai tiép tam gidc BCD va khi diém D thay d6i
thi tam dudng tron ngoai tiép tam gidc BCD nam trén mot duong thing cb dinh .

2. Cho hinh thoi ABCD ¢6 AB=+/2. Goi R, R, lan lugt 12 ban kinh dudng tron ngoai tiép céc tam
giéc ABC va ABD. Chimg minh ring R, + R, 22.
Cau 5 (1,0 diém). Cho a, b, ¢ 1a cac sb thyc duong thoa man a? + 4b% + ¢ = 6ab. Tim gi4 tri nhé nhét cia
3 3
a + 2b i a +8b -
2b+c¢ a+c 16¢

biéu thitc P =

cmmanmmes T A rkienssmsns
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Céu 1 (2,0 diém).

'[x—5&+6+\/§—2

+
\/;+1 3—\/;

a. So sanh biéu thirc Az(l— Jx ] x+2 Vx+3 \/;4_2] voi —%.

2024 2023
b. Tinh gié tri cia biéu thuc B:4x (x+1)2 2+ 2xl tai x:\/ ! - 3 .
2x% +3x 23-2 23+2
Céu 2 (2,0 diém).
a. Giai phuong trinh: 3x—1+ );—_1 =/3x+1
X
xX+y+xy=28
b. Giai h¢ phuong trinh: 1 N 11
X 4+2x Y 42y 4
Céu 3 (2,0 diém).
a. Tim cac cap 5O nguyén (x;9) thoa man phuong trinh

Y =5y+62=(y—2)x"+(y* -6y +8)x.

b. Cho da thirc P(x) véi cac s6 nguyén thoa man P(2021).P(2022) = 2023 . Ching minh rang
da thirc P(x)—2024 khong c6 nghiém nguyén.

Cau 4 (3,0 diém).

1. Cho dudng tron (O) Vé» day cung AB khong di qua tdim O. Goi M 1a diém f:hinh gitra ctua
cung nho AB;‘D la 1 diém thay doi trén cung lon AB (D khéac A va B); DM cat AB tai C.

a. Chung minh ra“}ng MB.BD = MD.BC; ’ "

b. Chl'mgq minh rang MB 1a tiép tuyén ,cﬁa duong tron ngf)ai tiép tam giac BC]? va k’hi diem D
thay doi thi tdm duong tron ngoai tiép tam gidc BCD nam trén mot duong thang co6 dinh.

2. Cho hinh thoi ABCD ¢6 AB=+/2 . Goi Ri, Rz 1an luot 14 ban kinh dudng tron ngoai tiép cac
tam giac ABC va ABD. Chiing minh rang R+R, 22.

Céu 5 (1,0 diém). Cho a,b,c 1a cac sb thuc duong théa min a” +4b* +c¢ = 6ab. Tim gia tri nho
2b @’ +8b°
+ + .
2b+c a+c 16¢

nhét cua biéu thic P =



Loi giai

Caul
x>0
a. DKXD: sx#4
xz9

A:(l— Jx , Jx+2 \/;+3 \/;+2J
Jx+1) x5&+6[23f

@Az(\/;ﬂ—\/; _ Jx+2 N x-9 B x—4
oot ()] ) 2l 3)
1 -3 Vx-2

Vel (Ve=2)(Vx-3) Vel

Taco: A+é Vx- 2 > 2(\/_ 2)+5(\/;+1)_ 7Vx +1
il 2 (1) 23]

S A=

Vi \/;20:>A+§>0:A>—§

5
Vay 4>——.
ay >
b. vm:\/ ! 3 a3l énx:\/g_l 14 nghiém cua da thirc 2x> +2x—1
2[ 2 23+2 2 2
2023
Dod('):B— (2x* +2x-1)+2x+1 2x+1_3 NS
(2x +2x—1)+x+1 x+1
Cau 2.
x>0
a. DKXD: 1
X2—=
3

Phuong trinh da cho duong duong voi :
4x(Bx—-1)+x—-1=4x/3x+1
& 12x° —(Bx+1) =4x/3x+1

b=
DPit a =2x,b=+/3x+1 ta co phuong trinh 3a° —b*> =2ab < (b—a)(b+3a)=0 < L ;l
=-3a
. V3x+1=2x
Khi do
V3x+1=—-6x

+) Voi /3x+1=2x, diéu kién x>0, ta co



x=1

V3x+1=2x=3x+1=4x" ©4x* -3x-1=0 & 1
x:—Z(KTM)

+) Voi +/3x+1=-6x, diéu kién —§£x<0, tacod

x_3—\/153
Brtl=—6xc36x —3x-1=0 72
x=3+— M(KTM)
72

Vay phuong trinh c¢6 hai nghiém la x =1, x=%.

X+y+xy=8 (x+D(y+D=9
Taco 1 1 1l & 1 1 1
2 3 = T 2 -
X +2x y +2y 4 (x+1) -1 (y+1) -1 4

bat u=x+Lv=y+1

uv=9
A ax i1 A 4 en u# =+l
H¢ da cho tré thanh ¢ | 1 1 , diéu kién: { (*)
=— V#F

w—1 V-1 4

uv="9
~
du*+v =2)=u’Vv' —u’ —v* +1

- uv=9 - uv=9 - u:v:3(TM(*))
u>+v* =18 u+v==6 u=v=-3
x=2 ‘{x:—4

Tur d6 suy ra nghiém ctuia hé phuong trinh 1a { ;

y=2"|y=-4

Taco: Y =5y+62=(y-2)x" +(»* —6y+8)x
S (VP =5y+6)+56=(y=2)x> +(y=2)(y —4)x
S (y=2)(y=3)+56=(y-2)x" +(y =2)(y —4)x
S (y-2)x* +yx—4x—y+3)=56

S (x-D(y-2)(x+y-3)=56

Nhan thay (y—2)+(x—1)=x+ y—3, nén ta phai phan tich s6 56 thanh tich ciia 3 s6 nguyén

ma tong 2 s6 dau bang 2 so con lai.
Nhu vay, ta co:

56=1.7.8=(x;3)=(2;9)
56=7.1.8=(x;)=(8;3)
56 =(-8).1.(-7)=(x;») =(-7;3)
56 =1.(-8).(-7) = (x; ) =(2;-6)
56 =(-8).7.(-1)= (x;») =(-79)
56 =7.(-8).(-1) = (x;¥) =(8;-6)



Cau 4.

Vay phuong trinh c6 6 nghiém trén.
Gia sir da thae P(x) c6 1 nghiém nguyén la a.
Taco: P(a)-2024=(x-a)Q(x), (Q(x) 1 da thirc c h¢ sb nguyén)
Ta co: P(2021)—-2024=(2021-a)Q(2021)
P(2022)-2024 = (2022-a)Q(2022)
Ma P(2021).P(2022)=2023 Ia sd1¢ = P(2021),P(2022) Ia so 1é
Do d6 2021-a,2022—a la cac sb 1¢
= (2021-a)—(2022-a) la s chin
= —1 14 s chén (diéu nay vo i)
=> P(x)—2024 khong c6 nghiém nguyén.

a.

M

Chung minh MB.BD = MD.BC

Ta co: MBC = L sdAM
2
MDB = %sdﬁﬁ

Ma: AM = MB (vi M 1a diém chinh giira cung 4B )
= MBC = MDB
Xét aAMBC va aMDB c6
BMC gbc chung
MBC = MDB (cmt)
Do d6, aMBC -aMDB(g.g)
MB B
- MB_BC hay MB.BD = MD.BC (dpcm).
MD  BD
Chtrng minh rang MB 1a tiép tuyén cua dudng tron ngoai tiép tam gidc BCD va khi diém D
thay d6i thi tim dudng tron ngoai tiép tam giac BCD nim trén mot dudng thang c¢b dinh.

Goi (I) 1a duong tron ngoai tiép aBCD .



— BIC =2BDC = 2MBC ( BIC 1a goc & tam chan ZBE’, BDC 1a gbc ndi tiép chan BC trong
@)

= MBC = B[C

Ta cod aBIC can tai I :B/?:M

— MBC +1IBC = Béc 180_231(? =90°

— MB L BI = MBlatiép tuyén cua (I), va I e dudng thiang vudng goc véi MB.

Vi M, B ¢b dinh, nén duong thiang vudéng goc véi MB ¢d dinh. Do d6, khi diém D thay d6i
thi tam I cua duong tron ngoai tiép tam gidc BCD nam trén mot duong thang cb dinh.

2.

C

bit CAB=x= ABD =90" —x

. ) B 2
Xét aABC, theo dinh ly sin, ta co6: /C_\ =2R =R = \/_
sin CAB 2sin x
Tuong tu, xét a4BD , co: L =2R, =R, = \/5
Zsin(900 —x) 2c0sx

:>R1+R2:£( '1 + ! j(0<x£90°)

2 \sinx cosx

bat sinx =¢(0<7<1)



to\1-¢
L ne-Lt__ 2
f(t)—t+ Tﬁ:»f(t) Py
:>f'(t)=0<:>t=g

a 2b  a’+8b°
+ +

Taco: P=
2b+c¢ a+c l6¢
3 3
< P= a +1+ 2b +1+a +8b -2
2b+c a+c 16¢
3 3
<:>P=(a+2b+c)( ! + ! j+a +8b -2
2b+c a+c 16¢

Tacé: (x—y)* >0 nén x* + > > 2xy

Xty
Xy x+y

= (x+y) > dxy = voi x; >0

1 1 4
=>—+—2>
X Yy xX+y

Lai ¢6: x* +y> —xy > xy nén (x+y)(x2+y2—xy)2xy(x+y) =X+ 2xp(x+y)

4 N a.2b(a+2b)
2b+c+a+c 16¢
P> 2(a+2b) N 2ab(a+2b)
a+2b+2c l16¢

= P>(a+2b+c) 2

Mic khac: a® +4b”> +c =6ab nén (a—2b)* +c =2ab

2
:>c£2ab<:>4a.2b:4c:>cSM

bat t=a+2b,taco:



Py 2 2 _ 4 1 4

+—=
16 t+2 16 t+2
+1

t2
2

Ni+2716 8 8

S B N
8 112 16

a=

a+2b=6
S oa=2b <<b=
c=2ab

O W W

C =

t+2 2

16

16

Vay GTNN cua P=%khia=3,b=%,c=9.
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