_ UBND TINH HA NAM KY THI TUYEN SINH LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO Nim hoc 2022-2023
N i i Mon: Toan (Dé chuyén)
BE CHINH THUC Thoi gian lam bai: 150 phit, khong ké thoi gian giao
de

Céu L. (2,0 diém) Cho biéu thuc: (20 x# 1 x #4)

J A=( _ 9-x ). 1
NANYA e >
\/_ l T x+ x—-6
\ )

1. Rut gon biéu thirc 4 .
2. Tim tit ca cac gid tri ciax dé 4 > -2 .

Cau IL. (2,0 diém)

1. Cho duong thang (a’ ) cO phuong trinh y = (m - 2) x +2m =1 (v6i m 1a tham s6) va

diém Y S S S VPR R 2 » .
A(-1;2) . Tim tit ca cac gia trj ciia m dé khoang cach
tir diém A dén duong thang

dat gia tri 16n nhat.

(d) |[()c—y—l).(x2+y2+1)=)c2+y2

2. Giai hé phuong trinh:

—x+y+3



Cau IIL (4,0 diém) Cho tam giac ABC ( 4B <

AC)

(0; R) . Cac duong cao

(0; R) tai cac diém 1n luot 1a

1. Ching minh EF'// PN.

2. Chumg minh dién tich tor giac AEOF
bang

3. Tinh gia trj ctia biéu thirc

AK BE
CF

4. Goi S va Q la chan dudng vudng goc
ké tir diem K dén cac canh

thang OS cit BC tai G , duong thang G4 cit

dudng tron (O; R)

Goi 7 1a tAm dudng tron ngoai tiép tir giac
BCOS . Ching minh ba diém hang.

c6 cac goc nhon ndi tiep dudng tron

AK , BE,CF cua tam giac ABC cit nhau tai H va cat
dudng tron

M ,N,P(Mkhéac 4, Nkhac B, P khac C).

EFR 2

AM BN , CP

AB, AC . Puong

tai diém J (J khac 4).

Cau LV. (1,0 diém) Tim tat ca cac cip sd



Hehgite webhtogn cont

I,K,J thing
nguyén ( Xy ) thda man:

xt—6x’ +18x* -7

-32x+4y+20=
0.

Céu V. (1,0 diém) Cho ba % b, ¢ thoa man

A+b+P+ab-2bc—2ca=0.
sO thuc duong

a+bh+ct+ )
Chung minh: L ¢
a+b

—- HET---
Thi sinh khong dwoc sw dung tai liéu, nguoi coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
HA NAM CHUYEN
Nam hoc: 2022-2023
PE CHINH THUC (Hudng dan cham thi ¢6 05 trang)

HUONG DAN CHAM MON TOAN (PE CHUYEN)
Ghi chu:
- Biém toan bai khong lam tron.
- Céc cach giai khac ma dung cho diém tuong duong.

Vv v
VNN r

r [ [Nidug [ bicm

Ciu 1 (2,0 diém) . Cho biéu thuc:

A= + - : ! x=0;x#4;x#1).

x+3 2- x x+ x—-6 x+2x-3

L )

1. (1,5 diém) Rut gon biéu thirc A4 .

A_(‘C—IZ)Z—(Y—%}HM%);Q—#)&. 1 0,5
J

v g +3;/(_ -2 +3vy x-1

s a ()

(x+3)(x—-2) (x+3)(x—l)




...................................................................................................................

P = 025 |
i (x+3)(x—2)(x+3)(x—l) :
- 025 |
HE, S’ '
L a3 i
5 025 i
i—(x—Z)(x—l) =x—-3x+2
2.(0,5 diém) Tim tit ca cac gia tri cua x déa>-2. ;
A=x-3 x+2>-2(Vx20;x#4;,x#1).
0,25
( 3y 7
<=>x—3x+4>0<=>| x=21*+4>0(Vx20;x#4;x#1).
_________________________ S R
0,25

...................................................................................................................

...................................................................................................................

1. (1,0 diém) Cho dudng thang (d ) c6 phuong trinh y = (m — 2) x + 2m -1 va diém 4(-1; 2) .

Tim tat ca cac gia tri cia m dé khoang cach tir diém A dén dudng thang (d ) dat gia tri 1on
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1a diém cb dinh nam trén dudng thang d

0,25
o yo=(m=2) xo + 2m =1 c6 nghiém v&i Vm
@m(x0+2)—2x0—y0—1=0(Vm)

o re*2=0 o [x=-2 = M(-2;3)

-2x-y-1=0 y=3

: Goi /14 hinh chi€u cua A trén d - AH j AM 0,25

i Khoang cdch AH 16n nhat 1a AMkhi H=M & AM L d

...................................................................................................................

& (x—y—2).(x2+y2+2)=0



...................................................................................................................

Thay y = x - 2 vio phuong trinh (2)

0,25
X+6+ x+1=-x2+2x+8 (x2-1) i
x+6 3 x+12 ¥ 2x 3 0 i
o AT (ho3) (x4 1) =0
x+6+3 x+1+2
( 1 ’
@(x—3) 1 + tx+1 =
0,25

x+6+3 x+1+2

( 1 1 |

E@x=3 do + +x+1>0Vx2-1

x+6+3 x+1+2
! J
P x=3 - y=1
{ Vay hé phuong trinh c6 nghiém ( x;y ) = (3;1) . .

: Cau 1L (4 diém) Cho tam gidc ABC ( AB < AC') c6 céc goc nhon ndi tiép dudng tron (O;R) .

Céc dudng cao 4K , BE, CF ciia tam gidc ABC cit nhau tai H va cat dudng tron (0; R) tai cac
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1. (1,0 diém) Chtng minh EF //PN.

B EC=B FC=90" 5 tit gidc BCEF ndi tiép duong tron dudng kinh BC l 0,25
L C BE=C FE ( gbc ndi tiép cung chan cung E C) 0,25
MiC BE=C PN ( gbe ndi tiép cung chin cung C N ) 0,25
i - C FE=C PN EF//PN ;0,25
R . : SR af 2 8z v EF.R
2. ( 1,0 diém) Chirng minh di¢n tich t&r gidc AEOF bang .
2
A BN=A CP (cingphuvéi B AC) 0.25
9
> AN = AP
ON=O0OP=R 0,25
- A, O nam trén dudng trung truc ciia PN 0.25
9
= AO L PN
MaEF//PN = AO LEF = S = EFR 0’25



{ 3, (1,0 difm) Tinh gi4 trj cia bidu thie M + BV 2

AK BE CF

!B AM=B CM ( g6c ndi tiép cung chan cungB"M)
B AM =B CF (cung phu véi A“BC) 0.25
: 9

. B CF=B CM

AMCH c¢6 CK vura la duong phan giac vura la duong cao

- AMCH can tai C > K la trung diém ctia MH
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. . _AK+KM BE+EN  CF+FP
AK BE CF 4K BE CF
_3,KM _EN_ FP.

AK __BE__CF

{ KM _ KH _ Sypc
i AK AK Sy

Chung minh tuong tu: EN _ SAAHC; EP _ 8By

NABC NAABC
AM BN CP s ts Tg
+ + = + ABHC NAHC AAHB __ 3 +1 = 4
AK BE CF S, 1nc

.............................................

4. (1,0 diém) Goi S va 0 13 chan dudong vudng goc ké tir diém K dén cac canh 4B, AC .

Puong thiang OS cit BC tai G , duong thang G4 cat duong tron (O; R) tai diém J (J khac 4
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K =90° + 90° = 180° nén ASKQ 13 ti gidc noi tiép

A dSUYy=4 KQ
4 KO=B CQO (cing phuvéi C KO )
. _ 0,25
Dodo 4 SO=B CO
Suy ra BSOC 1a tr giac noi tiép.
.G BS=G QC
GB_GS
AGBS » AGOC(g.g) => = 7° => GB.GC = GS.G
________________ O T hGo. e T
Vi ASKQ 1a ti gic noi tiép nén: G"QK =B 4K 0.25
: 9
i Ma B AK=G KS(cingphuvsi S BK) . .
nén G OK =G KS
AGOK o AGKS (2.9 => 7€ = K = 6k 2= 65.60 (2)
GK GS
Tir (1) va (2) » GK 2= GB.GC
G JB=G" Cad=>DGJB » AGca => Y = OB
GC  GA
=> GJ.GA = GB.GC
L GK*=GJ.GA » GK=GJ
GA GK
= AGKJ » AGAK = G JK=G KA =90°
A LI b
JK cit (0) tai D ( D khac K ) thi 4D la dudng kinh cua (0) . Goi
0,25

I3 trung diém KD , L 13 trung diém OC .

{ Khi d6 OI 1a duong trung binh cia AAKD = OI //AK = OI L BC

...................................................................................................................
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................................................................................................

g vuong géc AC ) nén KQCD la hinh thang.

] T Tt T T ONT T

= IL 1a duong trung binh cua hinh thang KOCD

L = ILIKQ = IL L OC

0,25

: = L 1a trung truc cta OC (4)
T (3) va(4) =1 1 tAm dudng tron ngoai tiép ti giac BSOC
L VAY LKL Jthang DANE. b
Céu IV. (I diém) Tim tat ca cac cip sd nguyén ( Xy ) thoa man:
Xt = 6 +18x2 — 12 = 32x + 4y +20 = 0.
Dt 60 18 =12 =32 + 4y +20 =0
E 0,25
<=>x'- 60 +18x* = 32x +24 =)' -4y +4
P <=>(x—2) (- 2x+6)=(y—2)
E Vé’ly =25 x=2
Véiy#2taco (y—2)° va (x—2)* 1a s6 chinh phuong khac 0 nén x2 - 2x + 6 13 s6
5 0,25
: chinh phuong. ’
i Patx?-2x+6=m*(mEN")
(=12 + 5= m?
i <=> (x—1- m)(x—1+m) = -5

[[x-1+m=5

I

x—1-m=-1
Il 0,25
<=> (x-1+ m > x-1-m)
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|
m=3
Il
<=
|
[x=-1
i
| m=3
______ S SN] R
i ex=3=(y-2y=9=y=5hoacy=-1 .
i ex=—1=(y—2)>=81 =>y=11hodcy=-7 L 0,25

Vay cac bo (x;y) nguyén thdéa yéu cau bai toan 1a (2;2), (3;5), (3;-1), (=1;11),(-1;-7).

Cau V. (1 diém) Cho ba s thuc duong a, b, ¢ thda man théa man:

a+b+cP+ab—-2bc—2ca=0.

2 2 2 2
, . atb +c+ ¢ + ab2
Chiing minh : 3.
a+b* (a+b-c) a+b
a+b+ct+ + ab2 o A + + ab2

a+b* (a+rb-c¢)’ a+b 3 a*+b (a+b-c) a+b 2

- a b
bitx=",y="(x, y>0) 0,25

C C

a+b+cP+ab-2bc—2ca=0

o X+ +l+xy—-2x-2y=0 6 (x+y -1y =xy

Ap dung bit dang thirc Co-si: xy < 0,25
E N 4 :
: : > ) 2
EDOdO:(x+y—l)2S 2=>[l(x+y)—Z]J.[l2—(x+y)]J20<:> Sx+y<2
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................................................................................................

aTo w+tb-c¢) a+b

A 1 + W | O 1
;2+y2 (+y-1 x+y X4y xp x+ 025
: ( ) '
R P o, 4 42 1
Yy | |2 x| (ry 2(+)y) xp
S SURURRRTRRTTNY A G e e .
4 1

22 2.2

[ 1
............................................... [T |

I '

v
V-
Vo

—



SO GIAO DUC VA PAO TAO HA NAM

PE CHINH THUC

Website:webtoan.com

SINH LOP 10 THPT
UYEN

20212022

1 (D¢ chuyén)

Thoi gian lam bai: 150 phiit, khong ké
thoi gian giao dé

= |

( #1 + a )a+ tvb+
. > avly (|
Cz}u L. (2,0 diem) Cho biéu g= | o 2l 0 + +1 | : .
thire
l —ab
VOl 4 >0,h20,a*+bH*>0va ab # 1.
1. Rut gon biéu thire S.
2. Tinh gia tri cia biéu 4 =3 + 2 3 \/;ébzll—6 2.
thie S khi
Cau IL. (2,0 diém)
~
v N 2
1. Giai phuong trinh x 4 (2 x) 0.
-1-2 =0
2. Giai h¢ phuong trinh
[l
T
I .
duong kinh© '
CauIIL (3,5 uong xin AB =2R. Goi A 14 tiép tuyén cta
diém) Cho duong
tron (O)
(0) tai A Tren A Ry did S Qua M V& tiép tuyén
. Trén A lay diém MA4 > R. MC (C thuoe
M sao cho
duong tron (0), C khac A). Goi H va D lan luot 13 hinh chiéu

AB va AM . Goi d 1 duong thang di qua

vuong goc cua C trén

diém O va vudng goc voi



AB. Goi N la giao
diém cua d va BC.

1. Ching minh OM //BN va MC = NO

2.Goi CH, K 14 giao diém cia  OM . Chung
Ola AC va
giao
diém
cua
MB

va

minh dudng thang OK di qua trung diém ctia doan thang BC.
3. Goi F 14 giao diém AM E 14 giao diém CD va OM .
cﬁ.a OK va Chtng minh tir

gidc FEQO 14 hinh binh hanh. Khi M thay d6i A, tim gia tri 16n nhét cia OF + EO
trén ’ ' '

Cau IV. (1,5 diém)

1. Giai phuong trinh 3 4 32 = x + 3z = 2021 véi X,y va z la cac s6 nguyén.

2. Cho hinh vudéng ABCD c6 d6 dai canh bang 1. Bén trong hinh vudng ngudi ta lay

thy y 2021  diém Ay, Ay ...y Ay sa0 cho 2025 diém
phanbiét
A, B,C,D, A, A,...., A0, khong c6 ba diém nao théng hang. Chung minh ré“mg
tr 2025

diém trén ludn ton tai 3 diém 14 3 dinh cua hinh tam giac c6 dién tich khong qua

4044

Cau V. (1,0 diém) Choba  x, y, z thda min

; +yp+z<1.Chu inh ra
s6 thye dwrong x +y +z < 1. Chirng minh rang

(1 )1 1)1 -1 =2512.

| x?2 " ? " z2 |
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SO GIAO DUC VA PAO TAO HA NAM THPT CHUYEN

Nam hoc:
[oE crriras | 2021-2022 ]
e Moén: Toan (Dé
chuyén) Thoi
gian lam bai:
150 phut

v v

HUONG DAN CHAM MON TOAN CHUYEN
(Huwdng dan cham thi ¢6 05 trang)

Luu y: - Diém 1am tron dén 0,25.
- Cac cach giai khac ma ding cho diém twong duong.

KY THI TUYEN SINH LOP 10

J J NI 7
Noi dung Piém
Cau L (2,0 diém) Cho biéu thic
S={£l+@+l\|:a+ at b+ ﬁlb_
| v
PR e N A e
\ )
véind = 0,b Zﬁjazl_l)zs/avéabil.
1.(1,0 diém) Rt gon biéu thirc S
\/_ a
(a+1)ﬁ dl;)q‘-_( ab ab+1)+1—ab at b+ ab 0,25
1 —ab
NERNA )(
+ a+
. v v N
Vv Aew |
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24+2.(% b)(a*1) 0,25
1—ab
1—ab
+ j—
_2at2, 1 —ab 0.25
1 —ab (a+ b)(a+1)
__ 2 0,25
at b
2.(1,0 diém) Tinh gi4 tri cta biéu thic Svéia=3+2 2vab=11-6 2.
0,5
a=3+22=(1+ 2)2=> a=1+ 2.
0,25
b=11—62=(3—2)2=> b=3- 2=3- 2.
2
S= = 0,25
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m)

iai phuong trinh: x* '74%4;@2 + x) X-x+4=0.

v

Phuongtrinhx> x4 (2 x)x> x+4 0.(1)

TXD: k. 0,25

Pit > x+4( 0),khid6 phuwong trinh (1) tré thanh

P-(2+8)+2x=0()

o (t-2)(t %) =0. 0.25

. V 0,25
V6it=2 5 x*—-x+4=2 6 x> —x=0 @TOﬁ=1. ’
1

Véit=x o> x*—-x+4=xo5-x+4=0>x=4. 0,25
2

Thir lai, ta di t6i két luan S = {0;1; 4}.

J

Voo
|[x+2y—1—22 y=2

Vo N
v J N,

2. (1,0 diém) Giai hé phwong trinh: |

<
<

1
-

|lx—2+32y+1=4

(.2
[2xy+x—-4y-220 X2 0,25

biéu kién: | &

x-2202y+120 y=-




A OO

Phuong trinh
x-2-2(- ) )+2y+1=0 0,25
@(X— - y+)2= 6 x—2= 2+
[ I 0,25
| x-2= y+1 | x-2=1 [x=3
Khi d6 ta c6 hé { o o (thoa mén)
_ oy 0
|lx—2+32y+1—4 |l2y+1—1 |
0,25

Suy ra hé phuong trinh c6 nghiém duy nhat ( X,y ) = (3;0).

Cau IIL. (3,5 diém) Cho dudng tron (O ) duong kinh AB = 2R. Goi A 1a tiép

tuyén cta (O) tai A. Trén A lay diém M di dong sao cho MA > R. Qua M dung

tiép tuyén MC ( C thudc duong tron (O ), C khac 4 ). Goi H va D 1an luot Ia

hinh chiéu vuong goc cia C 1én AB va AM . Goi d 1a dudng thang qua diém O va
vuodng goc v6i AB. Goi N 1a giao diém cua d va BC.
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(Hoc sinh khong v& hinh ¥ ndo s& khong duoc cham diém y d0)

1.(1,5 diém) Chirng minh OM //BN va MC = NO.

Ta c6 MA = MC va OA = OC suy ra MO 1a dudng trung truc cua doan thang

0,25
AC, suy ra MO L AC. (1).
Do ~“ACB 1a géc ndi tiép chan nira dudng tron nén 0.25
"ACB=90° > AC L BN. (2)
Tu (1) va (2) suy ra MO//BN. 0,25
Xét AMAO va ANOB

0,5

vuong tai 4 va O ; AO = OB ; "AOM = N"BO ( hai goc dong vi)

Suy ra AMAO = ANOB = MA = NO.

0,25

Mit khéc : M4 = MC = MC = ON. (2)
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2.(1,0 diém) Goi O 14 giao diém cta MB va CH . Goi K 1a giao diém cua AC
va OM . Chiing minh duong thang QK di qua trung diém cta doan thang CB.

Do QH //AM suy ra OH _BH (3).

AM  BA

0,25
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[

CH_HB CH_ HB
= = (4).

LI/U AL [I\SLY ouy ra = 0,25
ON OB AM 1 4p
2
1 .
Tu (3)va(d)taco QH= CH ,suyraQ la trung diém cua CH . 0,25
2

Lai c6 K 1a trung diém AC. Suy ra QK di qua trung diém cua CB. 0,25
3. (1,0 diém) Goi F 1a giao diém cua OK va AM , E 1a giao diém CD va OM .
Chtng minh tir giac FEQO 1a hinh binh hanh. Khi M thay d6i trén A, tim gia
tri 16n nhat cia QF + EO.
Chtrng minh ADCH 13 hinh chit nhét. Do K 14 trung diém AC va Q 1a trung 0.25
diém CH suy ra F 1a trung diém AD. ’
Ta co AEKC = AOKA ( gcg ) - KE=KO

0,25
Ta cd AFKA = AQKC ( g.c.g ) = KF = KQ.
Suy ra FEQQ 13 hinh binh hanh.

0,25
Taco FQ+ EO=AH+ CB=AH+ BH .BA=AH+ (AB-AH) AB.
Khi do6

(4 - ) Ly 4B g apan
AB 2
. 1(AB? ) |5 0,25
T AH + | + AB —AB.AH|= AB.
AB | 4 J 4

Dau bang xay ra AH = 3 AB & AM= 3R




AR S

ém).

1. (0,75 diém) Tim cac s6 nguyén x, y va z théa man phuong trinh

X +3?—x+3z=2021.

Xét theo mod 3 ta cod

»*={0;1}(mod 3) va 2021 = 2(mod 3).

0,25

X-x=(x-1)x(x+1)=0(mod3); 3z= 0(mod 3).

0,25

Nhu vay vé trai chia cho 3 du 0 hodc 1 ma vé phai chia cho 3 du 2. Vay phuong

trinh da cho vo nghiém nguyén.

0,25

2. (0,75 diém). Cho hinh vuéng ABCD c6 d¢ dai canh bang 1 . Bén trong hinh
vudng ngudi ta lay tiy y 2021 diém phan biét A;, A, ..., Ayg; sao cho 2025

[ [

diém 4, B, C, D, A,,..., Ay, khong c6 ba diém nao thang hang. Chirng minh
rang tir 2025 diém trén ludn ton tai 3 diém tao thanh hinh tam giac c6 dién tich

1
khong qua — .

4044

Ta ching minh tir 2025 diém da cho tao ra dugc ding 4044 tam giac khong c6
diém trong chung (tirc 13: moi diém Y da {}@fm & mién trong tam gic nay thi
khong nam & mién trong tam giac kia)

Budc 1: tir 4, B, C, D va A, tao ra duoc 4 tam giac khong c6 diém trong chung.

Budc 2: Bieém A4, s€ nam bén trong ciia mot trong 4 tam giac da c6. Khong mat

tinh t6ng quat ta gia sir 4, nam trong AABA,, khi d6 s& tao ra thém duoc 2 tam
gidc. Nhu vy c6 4 + 2 = 6 tam giac khong c6 diém trong chung.
Budc 3: Piém A4, s& nam & mot trong 6 tam giac di c6, khong mat tinh tong

quat, gia st A; nam trong A4BA, . Khi d6 ta c6 6 + 2 = 8 tam giac khong c6

diém trong chung.

0,25

Sau 2021 budc nhu vay thi hinh vudng da cho dugc chia thanh 4044 tam giac

khong c6 diém trong chung.

0,25




' Hehsite: wehtogn. com
{ién tich 4044 tam giac d6 bang 1, suy ra ton tai it nhat mot tam

0,25

1
1 khong qua . —

4044

Cau V. (1,0 diém). Cho ba s6 dwong x, y va z théaman x + y + z < 1. Chimg

minh rang o s

Ta co

(1-2)(1-)(1-2) 251202 2 0,25

o (1=x)(1+2)(1-y)(1+y)(1-2)(1+2) 25122y 7

Dox+y+z<1néntaco
0,25

(1=0)(1=p)(1=2)(1+2)(1+y )(1+2)

2(y+z)(z+x)(x+y)x+y+z)(x+2y+z)(x+y+22) (1)

Chimg minh dugc: (x+y )(y+2z )( z+x) 2 8xyz (2). 0,25

(2x+y+z)(x+2y+z)(x+y+22)

22 +y x+z2 y+x y+z2 z+x +y
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(7Y )

2 8.8xyz (3)

Tir (1), (2) va (3) suy ra diéu phai chtirng minh.

L 1
Dau bang xdy rakhivachikhix=y=z= .

0,25
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SO GIAO DUC VA PAO TAO HA NAM

SINH LOP 10

FEYEN
2021
Bﬁn
(be
chuyén)
Thoi gian
lam bai:
150 phut
Cau 1 (2,0 diém). (x+3 x+2 x+ ) N x>0;x# 1.
ié P (1 1 \vyéi o«
{hhe bi€u S : T Vol
| I |
x+ T2 x -1 +1 71
\ J\ J
1. Rat gon biéu thuc P .
1 J:l
2.Timxde—-—" ~21.
P 8
Cau 2 (2,0 diém).
1. Cho phuong trinh x* = 2mx* + 2m + 6 = 0. Tim gia trj ctia m dé phuong
trinh c6
bbn nghiém X,X,X,X sao cho .
phan biét X<x<x<x va
1 2 3 4 1 2 3 4

x—2x+2x—x=
0.

4 3 2 1

2 2 —_
2. Giai hé phuong trinh [P + 47 + 8 =x(x+2)
Ciu 3 (4,0 diém). |

“x+y+3=3



Cho tam giac nhon e ik . . P
ABC ( AB < AC) ndi tiép dudng tron (0), c6 duong

cao AH .

Goi /13 tAm dudng tron ndi tiép cua tam giac ABC . Puong thang A7 cat dudng tron (0)
tai diém thi hai M . Goi A'la diérr} d6i xtmg v6i A qua O . MA' cit cac

Duong thang
duong thang AH, BC theo thir ty tai N va K . Goi L 13 giao diém ctua MA va BC . Pudng

thing A' I cit duong tron (O) tai diém thir hai D . Hai duong thing AD va BC cit nhau
tai diém S . ANA'1a tam gidc can va MA' MK = MLMA .
1. Chung minh tam

giac

2. Ching minh MP = ML.MA va tt giac NHIK 1a ti giac noi tiép.

3. Goi T'la trung diém cua canh S4 , chimg minh ba diém T, I, K thang hang.
4. Chimgminhnéu ,p 4 c=92pC thi 7 1a trong tAm ctia tam gidc AKS
Céu 4 (1,0 diém). '

Tim tat ca cac cap sb nguyén duong (x; y) thdéa man 2° — 12 + 4y + 61 = 0.
Cau 5 (1,0 diém).

Cho a, b,c 1a céc sb thuc duong théa man abc = 8 . Chung minh :

+ b +—=< SL(a2+b2+cz),

cat4 ab+4 bc+4 16

Hovaténthisinh................ooiiiiiiiiii. Sdbadodanh..........ovveiiiiiiiiiii,
CanbOcoithithor ..., CanbOcoithitho2................oeiitl.
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HUONG DAN CHAM MON TOAN CHUYEN

J v

Lueu y: - Biém lam tron dén 0,25.

(Huwdng dan cham thi ¢6 5 trang)

- Hoc sinh néu dung dinh 1y Menelauyt ma khong chirng minh thi trir 0,25 diém/bai.

- Cac cach giai khac ma dang cho diém twong duong.

J A
i~ — ya L = = _
Noi dung\/ v Piem
Cau w& 0 diémf). N N N J
Ch h x 3 X \Q x x\' ( | } 0 1
t : + yix>0;x# 1.
o\}%neu u&—P e \/— Vol x X
v
v \/T 2 1 | 1 1 |
+ x- X - x+ X -
n X
9 - I )
1.(1,0 diém) Rut gon bicu thuc P
0,25

[_(_)QIN x+2l x‘x+1_)_]

f K |
‘\/_ .

%z)(x 1><>€11><x 1> (se1)( 5-1)

o~

P=




0,25

[ x+1__ x ) 2 x
x -1 x -1 x+1 x-1
0,25
1 !x+1 x—1
x—1 2 x
0,25
—xt1
2 x
o1 xT
2.(1,0 diém) Tim x dé — - >1
P 8
0,25
1_x+1,7_,2x_x*1l 1590
P 8 x+1 8
0,25
@16x—x—2x—1—8x—820
8(x+1)
0,25
@6x—x—920(V18(x+1)>OV0'riinx>O;x=#1)
0,25

<=>x-6x+9$0<:>(x—3)zs0<=> x—3=0ex=9

Vay x =9 thoa man diéu kién.




Hehgite webtogn. con

o= - —-m) Cho phuong trinh x* = 2mx* + 2m + 6 = 0. Tim gi4 tri cia m
dé phuong trinh c6 bon nghiém phan bi€t x ; x ; x ; x saocho: x <x <x<x
1 2 3 4 1 2 3 4
vax—2x+2x—-x=0.
4 3 2 1
Phuong trinh x* = 2mx?* + 2m + 6 = 0. (1)
0,25
Ditr=x*(120) ,taco: - 2mt+2m+6=0(2)
Phuong trinh (1) ¢6 bon nghiém phén biét < phuong trinh (2) c6 hai nghiém
[A'>0
| (m*=2m-6>0
duong phan biét #,,4, & {P=2m+6>0 o | (3)
| L, >
S=2m>0 m 0
l
e e X1 a . , o 0,25
Vi diéu kién (3), phuong trinh (2) c6 2 nghiém duong 0 <¢ <t
1 2
=> phuong trinh (1) c6 4 nghiém phan biét:
X=— 1t <x=—t<x*= t<x= t
1 . 2 2 1 3 1 4 2
Theo dé bai ta co
X—2x+2x-x=0 e x—x=2(x—x)
4 3 2 1 4 1 3 2
6 =2 tet=41(4).
2 1 2 1
[ + = 0,25
Y LU, 2m
Theo dinh li Vi-ét, ta co: (%)
i
lt]t2= Zm + 6




Hehgite webtogn. con

0:5t=2mvadt’=2m+6 = 16m>*-50m—-150=0

1 1

[ B 0,25
o™ 8
|
lm =5
Déi chiéu voi didu kién suy ra véi m = 5 thi phuong trinh (1) ¢6 4 nghiém thoa
man diéu kién bai toan.
\/_ \/_ \/_ \/_[.lxy2+4y2+8 =x(x +2) (1)
Cau 2.2 (1,0 diém) Giai h¢ phuong trinh: |
J 4 (x*ty+3=32%-1
D@uh&nb—lzoﬁyzl. 05
2
[x=-4
Phuong trinh (1) & (x+4)(0?-x+2)=0 o |
|*= V¥ +2
Lo o 0,25
Thé x = -4 vao phuong trinh thtr 2 ta dugc [
(=1
y-1=32-1 o | 6y=10+310
| =1 =9y —1)
0,25

Vc’rix=)<f+2,thayva‘lo(2)taduqc:y2+y+5=32f71 3)

Ap dung bat dang thic AM-GM ta c6

V+y+5=y" y y y y-1 y-1
Do d6 phuong trinh (3) v nghi¢ém N J




Hehgite webtogn. con

). Cho tam giac nhon 4BC khéng can ndi tiép dudng tron (0), co
1 tim dudng tron ndi tiép 1 7. Puong thang A7 cit lai dudng tron
(v) tar atem tu hai M. Goi 4' la diém d6i xtmg véi 4 qua O. DBuong thang MA'
cat cac duong :chéng Ahf, BC theo thur tu tai N va K Goi L 1a giao diém cua MA va
BC. Buong thang A7 cat lai duong tron (O) tai diém thur hai D, hai duong thang
AD va BC cat nhau tai diem S.

A
D
T I 0O
S B H L C
KA'
N M

1.(1,0 diém) Chirg minh rang tam giac ANA' 1a tam giac cén va

MA' "MK = ML.MA .

Taco A" AC=90"~- AA' C=90° - A BC = B_AH ma Al la phan giac cuia goc 0,25
B AC
nén A/ 1a phan gidc goc N'AA" .
' iy VoA e 0,25
AM 1 MA' - tam giac ANA' can tai 4.
RN _ _ \ 0,25
HKN=90"- HNK= HAM =1L AA
' ' - 0,25
AMAA' ~ AMKL(g.g) = MA' MK = ML.MA
2. (1,0 diém) Chimg minh rang M = ML.MA va t& giac NHIK 14 t& gidc noi
tiép.
0,25

MIC=MAC+ACI=MCB+BCI=MCI > MI=MC




Hehgite webtogn. con

(g.g) = MLMA=MC* > ML.MA = MP. 0,25
wavavins — via MK = ML.MA = M12 = AIMN ~ AK]N(gg) = NIK = 900 0’25
~ — AT — 0 A oo A gt A 0,25
N'IK = N'HK = 90" . Vay tu giaic NHIK noi ti€p.
3.(1,0 diém) Goi T'la trung diém cua canh SA. Chung minh rﬁng badiém 7T, I, K
thang hang
o A i \ . . . 0,25
Tu giac NHIK ndi ti€p syy 14/ =I'NK=TA'"M=IAD .
_.-"f "'
f K g
Suy ra tir gic 5i-tidp. DOdo “ALS = MHS = 90° . 0,25
0,25
TIA/=4A1 - VK \ / / / \m ’
Nl w ——
» T'I4=MIK , suyraba didriF, ang 0,25
4. (1,0 diém) Chtig minh rang néu 4B + AC = 2BC thi I 1a trong tdm cila tam
giac AKS.
0,5
Taco Al _ AB _ AC _ AB+ AC _2BC _»
IL BL CL BL+CL BC
A
T
E
1
S L K
0,25
KeLE SA(E€TK).Taco LE_L_1 > LE_1L




Hehgite webtogn. con

AT 1A 2 ST 2
, 0,25
diém cua SK ma Al 2 nén I 1a trong tam cua tam gidc ASK.
IL
Cau 4 (1,0 diém). Tim ca@p s6 nguyén duong (x; y) thda man:
2=y +4y+61=0(1).
0,25
Taco(1) o 2°+65=(y-2).
Vi 65 chia hét cho 5 va 2* khong chia hét cho 5 v&i moi x nguyén duong nén 0,25
néu cip sb6 nguyén duong ( X; y) thoa man phuong trinh (1) thi y — 2 1a s6 nguyén
khong chia hét cho 5. Suy ra ( y - 2)*= +1(mod 5) .
Do do 2* = il(mod 5) , suy ra x = 2k , voi k 1a s6 nguyén duong.
Thay vao phuong trinh (1) ta duoc: 0,25
2% +65=(y-20 e 65=(y-2+2:).(y-2-2) @
Vik; ynguyén duongnény —2+2>0 tr (2)suyray -2 -2>0va
y=2+2k>y-2-2k
Do do
0,25
[1,=2% 2"
Y2 % k=5 =10
|
{ i i
Uy-2-2"=1 [ly=35 |ly=35




Hehgite webtogn. con

(| k k=2 [x=4
{y—2+2=13 I[ |

b-2-2"=5 llfy=11 Ip=1
[ l I

Vay phuong triph da cho-¢co hai nghiém nguyén duong la (10;35 ) va (4;11)

AN

Cau 5 (1,0 diém). Cho a, b,c 1a céc sb thuc duong thoa man abc = 8 . Chuing

minh ring <+ = Sl(a2+b2+cz).(1)

ca+t4 ab+4 bc+4 16

Vi a, b,c 1a cac s thuc duong thoa man abc = 8 nén tdn tai cac s6 thuc duong 0,25
2x 2 2z
X, Y, Z saochoa=_;b="z;c=_
y z X
Yy 2 2y 2z
Bat dang thtrc tré thanh +  + 2 + +

y z X ytz z+x x+ty

0,25

2 2 2
SX Ve E X ¥, 2
2 2 2




Hehgite webhtogn cont

v 22 X yz zx Xy z X ¥
Tu (2) va (3) ¢o

(x> y 22) x y z x y z

0,25

£+X+_Z+)_C+l+_z=x{|l+l]|+y1 +l]|+Z|{—+—|

>4 4y | 4z y+
z z+x x+

y
Ta c6 bat ding thire (1) duge chimg minh. Ding thirc x4y ra khi va chi khi

a=b=c=2.

0,25




SO GIAO DUC VA PAO TAO HA NAM

Cau 1 (2,0 diém). Cho biéu

thire: x20,
A=&1[\/EI \EI/_ v
x+3+ x+2+
x +
2 ]’
(véi
x- -2 3 : £-5

1. Rat gon biéu
thire 4 .

2. Tim x dé biéu thirc 4 dat gia tri nho nhat.
Cau 2 (2,0 diém).

1. Trong mat phéng toa do Oxy,

cho duong thang (d)
V= dmx = 307" va parabol (P)
2m+3
cat (P) tai hai diém phéan

ctia m dé (d) biét c6 hoanh do

gia tri nguyén.

c6 phuong trinh

X ,x sao cho
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x*+4,x*+9).

+6 |

c6 phuong trinh

y=x*. Tim tat ca cac gia
tri nguyén

P =4x .- 2m

x+x+2



2. Giai h¢ phuong trinh

Céu 3 (4,0 diém).
”nﬂ+4f+8=x@+2)

{
|H+y+3=3

Cho tam giac ABC ndi tiép dudng tron (O) ( AB < AC), diém M 1a trung diém cua canh

\ A ‘ . \ L tai
BC . Duong phan giac trong B~AC cat canh BC tai D va cat al

cua goc duong tron (0)

diém P ( Pkhac 4). Goi E 1a diém dbi xtmg v6i D qua M . Qua D ké dudng thiang vudng goc
v6i BC cat duong thang A0 tai H . Qua E ké dudong thang vudng goc voi BC cat duong thang
AD tai F . Goi K la giao diém cua PE va DH .

1. Ching minh t&r gidc DEFK 1a hinh chir nhat.

2. Chung minh DB.DC = DA.DP = DH .DK , tix d6 suy ra t&t gidc BHCK
(7). ndi tiép duong tron

3. Goi Tla giao diém ctia AD va (1) (T khac F). Ching minh duong thang HT vudng

goc v6i duong thang AD .

4. Pudng tron ngoai tiép tam gidc MTP cat duong thiang TH tai diém O ( O khéac T). Ching
minh dudng thang 04 tiép xuc véi duong tron (0) .

Cau 4 (1,0 diém). Tim tit ca céc s6 tw nhién n 12 0 chinh phuong.

sao cho 7" + 147

Céu 5 (1,0 diém).

a, b, c . Chung minh

QN g a+b+c+ a+b+c >4,
che ~HET b1

thuce

duo

ng

Hovaténthisinh...............oooiiiiiiiiii. Sdbadodanh..........ooveeiiiiiiiiiiii,
CanbOcoithithor ..., CanbOcoithitho2..............ccocinnnn.
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Cau 1 (2,0 diém).
1. Rut gon biéu thirc 4 .

A

£3)(

j; A= L L L
v | 0
S R g )
X [(x—9)—(x—4)+ x+2]
v
VoL e A |
v R TN
'_2)( '_3) 0
[ J |
x+24 x—-3
s AL i |
= =01 I oo



e

ol

A=x+24

2) Tim x dé A dat gia tri nho nhéat.

. - +1+ T
M=X*t24_x-1+25_ '
1+
25
, L v 25
Ap dung bat dang thurc 1 x

Cauchy cho 2 s6 ta ¢6

Dodom=8.

X

. x
Dang thuce xay ra khi ( + 1)2 =25 o

Vay gia tri nho nhét cia M béng 8, dat duoc khi x=16.
Céu 2 (2,0 diém).

25 _»

+1=56x=16



1. Xét phuong trinh hoanh d6 giao diém
X =4mx =3m* - 2m+3 o xX* —4mx +3m*+2m -3 =0
A'=m*-2m+3=(m-1)+2>0Vm

Suy ra (d) ludn cét (P) tai 2 diém phan biét.

Theo dinh ly Viet, ta co6 [, + x, = 4m

xx=3m*+2m-3
12

dx x=2m  4Q3m* +2m - 3) - 2m

P——12

X +x,+2 4dm + 2

_12m*+6m—-12=6m>+3m—6

dm + 2 2m+ 1

P=3m-

e o gl\)‘o\

PEM o Cm+1)|6

Ma 2m+1 1as61é - 2m + 1) €{x1; £ 3}
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2m+1=1=sm=0= P=-6
2m+1=-1=sm=-1=P=3
2m+1=3 s m=1>= P=1

m=-2 = P=-4

A

VO {01515 2} |

[ﬁf+4ﬁ+8=XQ+2ND

2.4 N

|lx+y+3=32y—1(2)

biéu kién:

Phuong trinh (1) & (x+4)()?-x+2)=0 o [x==4 "

Thé x = -4 vao (2) ta dugc y [y=1 <=>y=10+?

! (y=1P=92y-1)

3

Vi x =)* + 2, thay vao phuong trinh (2) ta duogc:

V+y+5=32¥-1(0)
yrry+5=(p -yt D+ Qy-D+5>Qy-1)+5
Ap dung bat dang thirc Cauchy ta c6

EiX W i T
oar >3 u ]

Qy-1)+522



Do do6 phuong trinh (3) v nghiém
Vay h¢ phuong trinh ¢6 nghiém (-4;10+3 )
Cau 3 (4,0 diém).

’i
11

1. Chimng minh tr gidc DEFK la hinh chit nhat.

DK / /EF (_cung vudng goc voi BC).
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h chat duong trung binh)

chat duong trung binh)
Suy ra DEFK la hinh binh hanh
Ma E"DK =90° do d6 DEFK 1a hinh chir nhat.

2. Ching minh DB.DC = DA.DP = DH .DK , tir d6 suy ta tit gidc BHCK
(Z). ndi tiép dudng tron
A
s T ,O h W
' A
/ N\
Q / D b M . E \
B/ i iy. -
| |
| |
\ |
\ !
\ /
\ i /
N /
AN /
~ 7
- - — _ -~
K -7 F

ADAB ddng dang voi tam giac ADCP (g.g) DA.DP = DB.DC (1).

Chi ra duoc O"4P = O"PD = O"PE = H'KP , suy ra ti gidc AHPK ndi tiép
ADAH dong dang vé6i tam giac ADKP (g.g) do d6 DA.DP = DH .DK (2).

Tu (1) va (2) suy ra DB.DC = DH .DK
ADBH d6ng dang véi tam giac ADKC (c.g.c) » H BD = C"KD

S tlr gidc BHCK ndi tiép.
: o Tkhéc F). Chimg minh dudng thang HT vudn
3. Goi T'la giao diém cua 4D va (1) ( ) 8 & g &

gdc v6i duong thang AD .

. Vay n =
+ T gidc BHCK noi tiép. B"HC + B"KC = 180°



3)

+ Chi ra dugoc Kva F ddi xtrng nhau qua trung B°KC=B"FC
truc MP cua doan BC, do d6

(4).
" I . 1A B, H, C, F cing nam trén duong
Tu (3) va (4) ¢6 B ?HC + B"FC = 180", do d6 bon tron
diém
(r).

HKF =90, suy ra HF 1a dudmg kinh cia (1), A7 +4P-
suy ra
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ngoai tiép tam giac MTP cit duong thing TH tai diém Q ( Q khac T'). Chimg
1ing 04 tiép xtc vai dudng tron (0) .

., A,Ddéi ung nha aHT.
+H AD = O"PD = H"DA , suy ra tam giac xung nhat qu

HDA can tai H nén

, e z h‘ R R 'A 1\ < A A

Kéo dai TH cat ti 0™ AH = Q" DH = 90", suy Q'A4 latiep tuyen
duong thang BC ra

tai Q'

cia (0) .

+ Chi ra dugc H"Q'D =T"DH = T"PM nén t& gidc TQ' PM ndi tiép

tir d6 suy ra Q' = Q. Vay 04 tiép xtc v6i dudng tron (0).
Cau 4 (1,0 diém).

D& thay n = 0 thi 7" + 147 = 148 khong 1a s6 chinh phuong.
Xétn>0Néunle, ditn=2k+1 (k€ []).

Ta c6 7%1 = (=1)* ! (mod4) = ~1(mod 4) , 147 = 3(mod4)

. khong la
S 7N 4147 = 2(mod4)

Ma mét s6 chinh phwong hodc chia hét cho 4
hodc chia cho 4 du 1, suy ra 7" + 147

s6 chinh phuong.

Néu n chin, dit n =2k ke).
Gia st ton tai s6 nguyén a thi a7 ,data="7m (m € ¥).Khi do

saocho 7"+ 147 = &

7"+ 147 =a* & T+ 147 =
49m?
omr-7%2=3 4 (m - 7k

Ym+751)=3



m-7""=1 [m=2

= |

m+7'=3 5 {k=1

I l

i i 14 s6 chinh ph ,
Vay khin =2 thi 7" + 147 a s0 chinh phuong

Céu 5 (1,0 diém).

« b ¢ a b (a+b+c)2

+ s o= o+ > (bat dang thire B.C.S)
b ¢ a ab bc ac ab+bc+ac
atb+c atb+c
a b c (a+b+c)
= + + + 5 ot O s > + .
S e aeH 3.a b0
b ¢ a ab+ bc + ca
1
"'_\/'_' T a
ol 3 E
(a+b+c) ‘é_(a+b+c) J wi0s
O e
= +
. +hH+
ab + bc + ca \fZ_(a b+o)
0 Lpar IO A
a¥b+c? O )

ab + bc + ca

Theo bat dang thirc Cauchy, ta c6

3.a b0
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(ab+bc+ca)2(az+b2+c2 (a+b+c)

)

[2 (ab + bc + ca) + a* + b’

+2 s

<| E

I | 2
3(a+b+c) Vv

i::.ﬁﬁr. +C)3
(
J
(ab+bc+ca) @+ b+
oa=*a3*"=7
S T x

(a+b+c)ZS3(a2+b2+cz) :JE";’QD"L:'_SI

>8526-2=4.

Dau bang xay ra khi va chi khia=b=c.
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SO GIAO DUC VA PAO TAO HA NAM

LOP 10
JYEN
PE CHINH THUC 18 —2019
'HUYEN
Pé thi gdm 01 trang Thoi gian lam bai: 150 phut
(Khong ké thoi
gian giao dé)
. ( IJI:— (O ﬁaf 1) w0 2a
Cau 1.Cho biéu thtic 0 = d—, §
1- a ]f
1)
| = = Folval a
\ I\ )
1) Rat gon 0
»  So sanh 0,0,
Cau 2.
1 ) Giai phuong trinh: (% _ 3)( 3) 2x

2) Trong mit phang toa dd Oxy cho (P): y = x* va (d ) cy=m,(d"):y=m*(0<m<1).

DPuong d cét P tai hai diém phan biét A, B , duong d’ cit P tai hai diém phén biét C, D



(hoanh d6 A va D 4m). Tim m sao cho dién tich tr giac ABCD gip 9 1an dién tich tam giac
OCD.

Céu 3. Tim cac s6 nguyén x,y thda man 7r=3 00 +]

duong

Céu 4. Cho duong tron (O) va dudng thang d ¢b dinh (d va (O) khong ¢ diém chung). Ly
M la diém di dong trén duong thang d. V& hai tiép tuyén MA va MB phan biét va cat tuyén
MCD véi (O) sao cho C nam giita M va D, CD khéng di qua tim O. V& day cung DN song
song v&i AB. Goi I 1a giao diém ciia CN va AB. Chig minh rang :

) 1c_BC va I4=IB

14 BD

2) Piém 7 ludn thudc mot dudng ¢ dinh khi M di chuyén trén dudng thang d
Cau 5. Mot hoc sinh tiy ¥ chdm 6 diém phan biét vao trong hinh tron c¢6 ban kinh 1. Ching

minh rang ludn ton tai 2 diém A, B trong 6 diém da cho sao cho 4B < 1

CAu 6. Cho céc sb thuc x,y, z thda man Xy+yzExz byt
duong
|
. : + 2 >
Chung minh rang: x o, 7
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HUONG DAN

GIAI
Cau y N Noi dung— — Pié¢m
V6iOfa<laco vV N
[ V1t N
o e
| ¥ v T
J 1+a.j—1—a\({ l-qf-T+af & a
0,5
L, e
J J J J '
= — — F |' - a—l)2
P |I| |
1,0d TaT 1 4 a a
I B N el A (RO L (B SR 05
fj{; VA )\ )
’ (v v J )
1+a 1-a) ( )i+a) 1
| |
= + | __la_l
|1+a—1—a (1—a)(1+a—1—a)” 4 al 0>
\ I\ )
_( l+a l-a )\ - l+a)-1,_, 0,25
2. | | (=9
(1,0d) l+a—-1-a l+a-1-a a 0.25
\ )
v v
gt 1za (S)(1+0) = (+0) = (=) 1 _ay
g
l+a-1-a 2a




—( l+a- l—a)2

1+a+1—a. (l_a)

l+a- 1—-a 2a

!_1+a+ 1—a)(‘1+a— l—al

2a 2a

Dol>a>050>a-1>-151>(a-1)>0.

xét - 0=(a- 1)((a— 1)- 1) >0 .Vay O°> Q.

Cau 2
(2,0d)

(1,0d)

(442
pk: * 0 Y 9<xso.

|

l9—x20

Vc’ridktrén,ptdﬁchotucrngdu’ongvé’ix( 9—x+3) =2x( x+9+3)

[x=0

o |

0,25

0,25

0,25




||9-x=2x+9+3 (*)

Data= 9-x,b= 9+xtacodab=0.Tu(*),taco h¢ phuong trinh
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la=2b+3 (1)

i

+h=18 (2)

|la2 2

|' =
Thay(l)véo(Z)suyra(2b+3)2+ b*+ 18 o b33

(1,0d)

b=-3
| 0,25
V6i b = =3 loai.
.3 216
Voib=" = x= )
5 25
- e ]
Thr lai, phuong trinh ¢6 tap nghiém S = ;0.
{25
| J
0,25
Tinh duoc A(— m; m), B ( m;m),C (m;m2 ), D (—m;mz.)
0,25
0,25

Tinh dugc S,ocp= m ;5 Sipcp = (m -m )( m+ m) (dol1>m>0)

3 2
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Do S =9.5 <=>(m—m2)(m+m)=9m3

ABCD AOCD

o 10mm+m—- m-1=0
Pit

()
m=1>0o 10/+12-1-1=06 - (1002+61+2)=0 o ¢

L 2]

Suyram = . Kétludn, m = la gid tri can tim.

4 4

0,25

Cau 3
(1,0d)

THI: néux =2k + 1(k €M, k2 0) ,tacopt: 7+ 1= 3.2+ 1.

+)Néu k=0suyrax =1,y =1 la nghiém can tim.

HNéuk21suyra3 2+ 127 5 y=2 5 2= 0(mod4).

Xét mod 4 ca hai vé thi co:

724"1= 495 7 = 3(mod4).

0,25

0,25
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3.2+ 1= 1(m0d4). Suy ra pt vo nghiém.

TH2: x = 2k (véi k €I, k = 1) khi d6

7423241 6 P-1=326 (- 1)(7+1) =32 (1).

Do 7= 1= O(m0d3) két hop véi (1) suy ra 7+ 1 = 2~ (m el )

v v +
vay (1) o (27-2)2=32"6 (2= 1)2r"1=3.2
W

Do 2" '=11&éva2": 3 suy ral va

\[%1_1—1=3 (m=3 [x=2

= =

i i i
2=2 ly=4 ly=4

Thr lai, suy ra c6 hai cap nghiém (1;1), (2; 4) thoa man yéu cau.

( ¢6 thé khéng cin trinh bay theo ngén ngir mod)

0,25

0,25




Cau4
(4,0d)

(1,06)

Hehgite webtogn. con

(1,0-6)

(khong 6 v& hinh hoc sinh khong duoc cham bai)

Do HA // PB (Cing vu«ng gac vii BC)

EH _CH
n°n theo ®Pnh 1y Ta let ,p dong cho ACBP , ta ci : = c (1)
PB CB

MZt kh,c, do PO // AC (cing vu«ng gac vii AB)
- P"OB ="ACB (hai gic ®ang vb)

5 AH _CH
= AAHC dong dang APBO Do ®3: = ()

PB OB

Do CB = 20B, kOt hip (1) vu (2) ta suy ra AH = 2EH hay E 1 trung
®iOm ciia AH.

Taco I"BF = F~CA; B"FI = C"FA suy ra ABIF dong dang ACAF

Suy raIF=AF (1)

1B AC

0,25

0,25

0,25

0,25

0,25

0,25
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IF _ BF
Tuong tu,tacd = . (2
1A  BC
) AF _ AP
Chtng minh duoc: APFA dong dang APAC suyra = . (3)
AC PC 0,25
\ BF _PB
Tuong tuy : APBF dong dang APCB suyra = . (4) 0.25
BC PC
0,25
Tu (1), (2), (3), (4) va PA = PB suy ra IA = IB.
Goi M 1a chan dudng vudng goc ha tir O 1én duong thang d. Goi K 1a
3. | giao diém cua hai duong thang OM va AB. 0,25
(10D | 1 ¢6 P I O thing hang va OI L 4B.
Chtng minh: AOIK  d6ng dang AOMP 0,25
0,25
S OK _ Ol o OK = OP.OI
OP OM OM
OB?
Mat khac OP.OI = OB?*suy ra OK = cb dinh, suy ra diém K ¢
oM
dinh
Vay I thuoc duong tron duong kinh OK.
Goi 6 diém 12 A, B, C, D, E, F va tim hinh tron 13 O.
THI. +) Néu c6 mot diém trung véi tim O thi diéu phai chirng minh 13
hién nhién. Ta gia sir 6 diém déu khac diém O 0,25
+) Néu c6 hai diém A, B va O thang hang va O nim ngoai doan AB, suy
raAB<1.
TH2. Khonetdn taihaididnm A Byva O.thine hine.done thoiQ.nim
it e = :“’“ i reliaaelh e e B Aad e = R = “V“P "“V" R
ngoai doan thang AB. Phan chirng, khodng cach hai diém bat ky trong




Cau s

(1,0
d)

Hehgite webhtogn cont

6 diém déu 16n hon 1.
Gia st 6 diém xép theo chiéu ngugc chiéu kim déng hd 1a A, B, C, D, E,
F.

Xét AOAB 6 AB > 12 max{0A4,0B} = ~AOB > max {“ABO,

B4 O}

Suyra3."A0B>"A0OB + "ABO + B"A0 = 180° = "AOB > 60°.

0,25

0,25
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Tuong ty :

B~0C>60°,C"0D > 60°, D"OE > 60°, E"OF > 60°, F"OA4 > 60°.

Nhu vay : "AOB + B"OC+ C°OD + D"OE + E"OF + FFOA4 > 360°
vo ly,
suy ra diéu phai chtrng minh.

Cau 6
(1,0d)

a b (a+b+c)2

v

-Ching minh rang ~ +  + Y a,b,cu,y, w>0 (1)

u v w utv+w

- Ap dung (1) va (¥) ta thu dugc

x? )a z? 2(x+y+z)2

. 0,25
Vay trong moi tinh huong thi bai toan luén ding.
Ta co
xX+2+x—2x+4 x*—-x+6
pres= (v )= wri)s -
2 2
yi—=y+6 7’=z+6
Tuongty )+ 8 < ; 22+ 8< 0,25
2 2
- Suy ra
x2 + y2 + ZZ 22.( xZ 4 y2 4 ZZ
2 2 2
X+ 8 1+ 8 2+ 8 lx—x+6 y—y+6 z-z+
%
®) 0,25
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+ + 2
X+ 8 y+8 2+ 8 x2+y2+z—(x+y+z)+18

)

Tacan ching minh

%xiwz)z I

> 1

x2+y2+z—(x+y+z)+18

N N

<=>x2+y2+zz+4(xy+yz+zx)218—(x+y+z)

s (x+y+z)2+(x+y+z)+2(xy+yz+zx)—1820.

(3) Lai doxy + yz + zx 2 x + y + z nén ta di kiém tra

XAy FZ P+I(xFy+7)-1820
(xgpFz)+ X 7)

o (x+y+z-3)(x+y+z+6)20. (4

Thatvéytacéquanhé(x+y+z)223( xy+yz+zx) 23(x+y+z

)

nénx+y+z23,

tir d6 (4) diing.
T (2), (3), (4) suy ra diéu phai ching minh.

Dau“=" ¢ x=y=z=1

0,25

025
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Cau 1(2.0 diém). (10x+4 ( |
(Hlfic bicu S —3r ] 1+55¢ (e =3

A4=)5 {F' SR ~176

—8 Sx+2 4

a) Rt gon biéu thirc P. 7 )

b) Tim céc s ty nhién 16n hon 10 dé

Céu 2 (2.0 diém).
a) Giai phuong Oy (x-1) ' = (8 -x)
trinh
b) Cho phuong trinh 2=2(m=1) x+2m-6=0(mlaso thuc). Tim tit ca
cac gia tri
cia m dé phuong trinh da 1> %2 thoa méan diéu kién

cho c6 hai nghiém phan biét

(x2+2x+2m—5)(x2 +2m-5) =-15

+ 2x

Céu 3 (1.0 diém).

, 12 mot sé nguyén duong. Goi d
Cho cac s0 nguyén a+2_ b+3

duong a, b théa man b a

1a wéc chung 16n nhét ciia a va b. Ching minh rang



Cau 4640, 40P v EN SINH LOP 10 CHUYZASDOASFTRUONG CHUYEN HA
NAM ) )
Nim hoe mg&@éﬁl}gl khong di qua O. Trén tia doi cua tia BC lay

Cho duong tron (O; R ) 1em

A(khac B). Tir diém A v& hai tiép tuyén AM va AN véi duong tron (0) M, N 1a cac tiép
diém). Goi I 1a trung diém ctia BC va K 1a giao diém ciia AC v6i MN.

a) Chung minh rang IA 14 tia phan MIN .
giac cua goc

b) Ching minh rang 221y .
AK AB AC
C) Léy cac diém E, P, F lan luot trén AM, MN, NA sao cho tir giac AEDF la hinh
binh hanh. Goi Q 1a diém do6i xirng véi P qua duong thang EF. Chuing minh rang ba diém O,
P, Q thang hang.
Cau 5 (1.0 diém).
Cho cac s6 thyc dwong 4 1, 1 =12.

X, Y, z thoa man

xty y+tz z+x

< 3. D4u dang thirc xay ra

Churng minh réng ! + 1 + 1 b
i

3x+2y+3z 3x+3y+2z
2x+ 3y + 3z
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a) Vé6i xZO;xil;x¢4 ta c6
5 5
10x + 4 I & _ ]65_3_J_
_{ X _.Tulzwu e J_{ T )
A_IS Sx -6
I |
5% -8
l [
= oV “3-6
_ (Sx— +1- Sx)_
10x
-4
- 5x
+2

O )




-1

-2

7
b) Tim céc s6 ty nhién 16n hon 10 dé P>
2
x20;x# l;x;té . Khi d6 ta co
Véi ii :l_)
5 5
-2
ta dugc P = ‘_
P>~ o < >7 8= >0 6 2< <8 o ~<
-1 * <
64
x <
p=2
2 -2 2 =2 s 5

Do x 1a s6 tu nhién 1én hon 10 nén ta duoc X 6{11;12} théa mén yéu ciu bai toan.

Cau 2.

S

ax0200x010:; 12xoa00s0x0 30x.

a) Giai phuong trinh 2

da cho 1a Phuong trinh da ¥ 31 - 3

J' e Li gii. Didu kién
cho tuong duong véi

xac dinh cua phuong trinh



hOécl+ <x<3.

Website webtogn. com
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(20

Ao

J_ lld:uqt
0

=

IIL.!

(K

22 04x02030x



Phin tich va hwong din giai

b 0 s U 0 Ul N}
ST (2¢ 10 3x O5x) 0
=3 I
™ " ]
(22 3x s)_"ecdu 2 3-r o
l + J
D@ thay o i . 0 nén tir phwrong trinh trén ta duoc =
S0

2*=-3x-5=0 o xE[-1;5]
il
L




NI . v6i m 14 tham sd.
e Loi gidi. Xét phuog trinh 2=-2(m=1)x+2m-6=0

v6&i moi m. Do d6 phuong trinh ¢6

Ta com. N=n?=4m+7=(m=2:+3>0  pohiam véi moi
5 thitc Vi— , +x,=2(m-1).
Theo hé thirc Vi — et ta co [|}3§1x =Xém_gm ) ]
(| 12
Taco x2—2(m—l)x+2m—6=0@x2—2x+2m—5=2mx+l

1a hai nghi€ém ctia phuong trinh nén ta c6 ta c6

Do x;; x,
(+2x +2m-3)(x +2x +2m=5) =~15
+ Xp
o (2mx, + 1)(2mx, +1)=-15 & 4m> +2m(x, )+1=-15
XX

Két hop vo1 hé thirc Vi — et ta dugc

4m*> (2m—6) +4m (m-1) +16=0 & 2m* = 5m> —m+4=0

o (m-1)(2m-3m-4) =0 3=_41,3+ 41 |

@mE”

VAR
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; }

Két hop voi didu kién xac dinh ta ¢ tip nghiém la s0 ~

50 A O A R

b) Cho phuong trinh 02 0m010x02m 0600 (m Iﬁgfﬁthu{:]_ Tim tit ca cdc gid tri

cua m

; . - caoo W R . ~ ik ki I
%%%&&wlﬁgﬂtﬁﬂ 2; 02m0O35 Dg xE2x02m [s ]§ ﬂ;3 + 41 | .
b 0 35
v 4
}
4 4 ]

Ciu 3. Cho cée s6 nguyén dirong a, b théa min al2 O bO3 1A mét s6 nguyén duomg.

- | o

Ia wée chung 16m nhit caa a va b, Chimg minh ring ¢ * 0 2a 0

3h .

° Loi giai. Vi d l1a udc chung 16n nhét cta a va b nén ton tal cac sb tu nhién a,;b, théa man
céc dicu kien a=dasb=dbva (azb, )= 1.

khi do ta duoc - 2 2 \
do ta duoc
kd*a b =d’a*+d*»* +2a+3b o 2a+3b=
— a2 - b2 )
d* (ka b

11 I | 11 1 1

Do a, b, k 1a c4c sb nguyén duong nén suyra kab - a’ - b* la s0 nguyén duong.

et ta duoc
Tur d6 ta duoc ka b — - )
g1 Ny 2a+3b=d*(kab
vay tu
11 1 1 5 _ %1 1
== 2a+3b
+
<20 3b 43

ka b — a* - b? 1
11

1 1
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Vay bai toan dugc chiing minh xong.



a)  Chung minh IA 14 tia phan giac cua

goc Do AM va AN la tiép tuyén véi (0 )

va [ trung diém cua BC nén ta co

"AIO ="AMO = A"NO = 90° .

Tir d6 suy ra nam diém A, M, I, O, N clng
nam trén dudng tron duong kinh AO.

Tir d6 dan dén A IM

NIA=N"04.Ma

raM IA=N"I4.

Tu d6 suy ra IA 1a tia phan giac ctua

b) Chimgminh 2 = '+ !

AK AB AC

M"IN .

o
="A0OM va
P
M~0A = N"OA nén suy
B
A K

go¢ MIN |

F

A"HK ="A410 = 90° va

Goi H 1a giao diém ctua AO véi MN. Xét hai

tam giac AHK va AIO co

H"AK chung nén A4HK >

AAIO . Tu d6 ta duoc

Dé dang ching

AK _ AH

> AK.AI = AH AO .

minh duoc



Hefwr e Wl e e

ABAC Ciu 4. Cho duimg tron Uy ® O va diayv BC khong di qua O. Trén tia doi coa tia BC ]ﬁ‘;.-'

diém

Alkhac By, Tir diem A ve hai tiep tuyen AR va AN vol duong tron ol (M, M 13 cac tep
diém). Goi T 1a trung diém cia BC va K la ngﬂr iy eia AC wii WML

Nhu vay ta dugc ALAK = AB.AC " D¢ y rang Al AB+AC
2
. + 2 _1_1
Do dg 4B AC 4k =ap.ac o =t
2 AK AB AC

c) Léy cac diém E, P, F lan luot trén AM, MN, NA sao cho t@ giac AEDF la hinh binh
hanh. Goi Q 1a diém ddi xtng v6i P qua dudng thing EE. Chimg minh ring ba diém O, P, Q

thang hang.
Do P va Q ddi xtmg véi nhau qua EF nén E~QF = E"PFva Q"FE = P"FE .
Do AEPF Ia hinh binh hanh E"AF = E"PF va P"FE=A"EF .

nén ta duogc

Twr d6 suy ra E"AF = E"QF nén tt giac AQEF ndi tiép dung tron, do
do

O“AE = Q"FE;Q"EA= O"FA .

Suy ra Q"4E = A"EF nén AQ song song voi EF, do d6 AQEF la hinh thang can nén

QE=FA=EP.

minh duoc EP = ME = QE;QF = AE = PF = NE;Q"FN = Q"EM .
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Tir d6 ta dugc tam giac QME dong dang véi tam giac QNF nén O"NF = Q"MA , suy ra tir gidc
AQMN nodi tiép duodng tron. biéu ndy dan dén sau diém A, M, N, O, 1, Q cung nam duong
tron duong kinh AO. Do d6 suy ra “400 =90° PQ L EF va AQ

- 001 04.Matadico

song song voi EF. Do do ta dugc ba diém O,
Q thang hang. , |

T 1'_ hl.'- Zac 5o thyre durorme =, v, = thoa 0 0 0
o 0w O = =
ImidEn I o, 12
L nurmE mnn B 1;_. - r'_: o !‘:_l . O3 |'Ji=||| I.IL-lrlg THarT '\I\.i_;}' T
= —J:: k: - e T N : 3 -
n
1
(m
'_i'
[a=x+y [2x+3y+3z=a+2b+c
o Loi gidi. it | |
=y+z> +2y+3z=a+b+2c.
c=z+x 3x+3y+2z=2a+b+c

l l

.y < A 5 N e I 5 \ 1 1 1 N LA M Ja A ’ . s A
Gia thiét cia bai toan tré thanh ~ + ~ + = 12 va bat dang thirc can chimg minh dugc viét

a b ¢
lai thanh L

a+t2b+c a+rb+2c 2a+b+tc

Ap dung bit dang thirc dang ! 1l 1) .

; : < +  taco

A+ B
( )
6 o 16 4,4 J11,1,101,2,0

at2b+c a+tb+b+c a+tb b+tc a b b ¢ a b c

2. 1.1
Hoan toan tuong tu ta dugc b L2 1 T4+
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atb+2c a b 2a+tb+c
c

Cong theo vé cac bat dang thirc trén ta dugc

16
16 + 16 +
+hH+
G+ b+ e 2a+b+c
atb+2c
1 1 1
Hay ta duoc + +

at2b+c a+b+2¢c 2a+b+c

Do d6 ta dugc ! + 1

3x+2y+3z
2x+ 3y + 3z

1l
N
|

tc duoc chimg minh. Dau R

va chi khi

a b ¢

—_—

NN 42 W 4 R WW A
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