SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN

HA NAM Nim hoc 2021-2022
) ) ) Mon: Toan (Pe chuyf*;n) ‘
PE CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

Cau I (2,0 diém) Cho biéu thic S = [

Ja+1 ~ab++a a+~a++/b ++Jab
+ +11:
Jab+1  1—+Jab 1—ab
voi a>0,b>0,a’ +b* >0 va ab#1.

1. Rt gon biéu thirc S.

2. Tinh gia tri ciia biéu thire S khi a=3+2v2 va b=11-6+/2.
Cau IL. (2,0 diém)

1. Giai phuong trinh x2+x+4—(2+x)\/x2—x+4=0.
X+2y—1-22xy+x-4y-2=0

Nx—=2+32y+1=4.

Cau III. (3,5 diém) Cho duong tron (O) duong kinh AB =2R. Goi A 1a tiép tuyén cia
(O) tai A. Trén A lay diém M sao cho MA>R. Qua M vé tiép tuyén MC (C thudc
duong tron (O), C khac A). Goi H va D lan luot 12 hinh chiéu vudng goc ctia C trén AB
va AM. Goi d 1a duong thang di qua diém O va vudng goc voi AB. Goi N 1a giao diém
cua d va BC.

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

2. Goi Q la giao diém cia MB va CH, K 1a giao diém cia AC va OM . Chiimg minh
duong thang OK di qua trung diém cua doan thang BC.

3. Goi F la giao diém ciia OK va AM, E la giao diém CD va OM. Ching minh tir
gidc FEQO 1a hinh binh hanh. Khi M thay ddi trén A, tim gia tri 16n nhat cia QF + EO.

Cau IV. (1,5 diém)

2. Giai hé phuong trinh {

1. Giai phuong trinh x* + y* —x +32z=2021 véi x, y va z 1a cac s6 nguyén.
2. Cho hinh vuéng ABCD c¢6 do dai canh bang 1. Bén trong hinh vudng nguoi ta lay
tuy y 2021 diém phan biét 4, 4,,..., 4,y,, sao cho 2025 diem A4, B, C, D, A, A4,...., Ay,

khong c6 ba diém nao thiang hang. Ching minh rang tir 2025 diém trén ludn ton tai 3 diém

la 3 dinh cta hinh tam gidc c6 dién tich khong qua 1 01 a7
Cau V. (1,0 diém) Cho ba sb thuc duong x, y, z théa man x + y + z <1. Chirng minh rang

(o
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SO GIAO DUC VA PAO TAO  KY THI TUYEN SINH LOP 10 THPT CHUYEN

HA NAM Nim hgc: 2021-2022
] Mon: Toan (D€ chuyén)
| PE CHINH THUC | Thoi gian lam bai: 150 phiit

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

Luu y: - Diém lam tron dén 0,25. q
- Céac cach giai khac ma dang cho di€ém twong duong.

Noi dung DPiém
Céu L. (2,0 diém) Cho biéu thic
_ Ja +1 \/_b+\/_ a+\/5+\/3+\/_
\/EH 1- \/_ I—ab
véi a>0,b>0,a*+b>>0 va ab#1.
1.(1,0 diém) Rt gon biéu thirc S
(x/5+1)( \/_) (\/_b+\/—)(\/%+l)+l_ab.a+\/g+\/g+\/£
S= - 0,25
1—ab 1—ab
2Ja+2 (Yarvb)(Ya+1) 0,25
l—ab 1—ab
_2Ja+2 1—ab
et [ ()
Ja++/b ’
2.(1,0 diém) Tinh gi trj cta biéu thic S véi a =3+ 2+/2 va b=11-6+/2.
a:3+2\/§:( ) :>\/E:1+\/§. 0,5
b=11-6v2 =(3 \/_)2:>\/— ‘3 \/_‘ 3-2. 0,25
= 2 L 0,25
1+2+3-2 2 ’

Céau II (2,0 diém)
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1. (1,0 diém) Giai phuong trinh: x* + x + 4 — (2 + x)\/ x*—x+4=0.

Phuong trinh x +x+4—(2+x) ¥’ —x+4=0. (1)
TXD: R.

Pit r=vx>—x+4 (t > O) , khi d6 phuong trinh (1) tré thanh 0,25
—(2+x)r+2x=0 (2)
< (t-2)(t—x)=0. 0,25
Voit, =2=Vx’ —x+4=2x>—x=0x=0;x=1. 0,25
Véit,=x=>Vx' —x+4d=x=>-x+4=0=>x=4, 025
Thir lai, ta di toi két luan S = {0;1;4}. ’
. x+2y—-1-2{2xy+x-4y-2=0
2. (1,0 diem) Giai hé phuong trinh: a \/ 4 4
Vx—2+32y+1=4.
x=2
, —4y-2>
Pidu kign: |~ T 220 | 0,25
x=2202y+1=0 yZ—E
Phuong trinh
x=2-2,J(x=2)(2y+1) +2y+1=0
0,25
2 9
& (Vr=2-2y+1) =0 Vx-2=2y+1.

. Vx—-2=\2y+1 Jx-2=1  (x=3 0.25
Khi do ta c6 hé & = (théa man) | ™
Vx-2+32y+1=4 2y+1=1 (¥=0
Suy ra hé phuong trinh ¢6 nghiém duy nhat (x; y) = (3; 0). 0,25

Céu IIL (3,5 diém) Cho duong tron (O) dudng kinh AB=2R. Goi A 14 tiép
tuyén cia (O) tai A. Trén A lay diem M di dong sao cho MA > R. Qua M
dung tiép tuyén MC (C thudc duong tron (0), C khiac 4 ). Goi H va D lan

luot 1a hinh chiéu vuong goc cia C 1én AB va AM. Goi d la duong thang qua
diém O va vuodng goéc voi AB. Goi N la giao diém cua d va BC.




(Hoc sinh khong v& hinh ¥ nao s& khéng dugc chim diém y d6)

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

Tacd MA=MC va OA=OC suy ra MO la duong trung truc ciia doan thang

AC, suyra MO L AC. (1). 0,25
Do A/@ 1a goc ndi tiép chian nira dudng tron nén
ACB=90"= AC 1 BN. (2) 0,25
Tu (1) va (2) suy ra MO//BN. 0,25
Xét AMAO va ANOB
vuong tai 4 va O; AO =0B; AOM = NBO ( hai goc dong vi) 0,5

Suy ra AMAO = ANOB = MA = NO.
Mit khéc : M4 = MC = MC =ON. (2) 0,25
2.(1,0 diém) Goi O 1a giao diém cua MB va CH. Goi K 14 giao diém cua AC
va OM . Ching minh duong thang OK di qua trung diém cua doan thang CB.
Do QH//AM suy ra OH _ BH (3). 0,25

AM  BA

CH HB CH HB
Do CH//ON suy ra = = = 4).

YON T 0BT am 1 (4) 0,25

—AB
2




1 .
Ter(3)va(@d)tacdo QH = ECH ,suyra O la trung diém cua CH.

0,25

Lai c6 K 1atrung diém AC. Suyra QK di qua trung diém ctua CB.

0,25

3. (1,0 diém) Goi F 1a giao diém cia OK va AM, E la giao diém CD va
OM . Chimng minh tir giac FEQO 1a hinh binh hanh. Khi M thay d6i trén A,
tim gié tri 16n nhat cia QF + EO.

Chtng minh ADCH 12 hinh chit nhat. Do K 14 trung diém ACva Q 1a trung
diém CH suyra F' latrung diém AD.

0,25

Tacoé AEKC = AOKA (g.c.g)= KE = KO
Ta c6 AFKA=AQKC (g.c.g)= KF =KQ.

Suy ra FEQO 14 hinh binh hanh.

0,25

Taco FQ+EO=AH +CB = AH +BH.BA = AH +/(AB— AH) AB.

0,25

Khi do

L

AH + J(AB— AH) 4B = AH +—— 2. 22 45" ~ 4B an
AB T 2

1 ( AB?

<AH +— >
AB\ 4

+ AB* - AB.AHJ = ZAB.

Dau bang xay ra AH = %AB < AM =+J3.R.

0,25

CaulV. (1,5 diem).
1. (0,75 diém) Tim céc sO nguyén x, y va z thoa man phuong trinh

X+’ —x+3z=2021.

Xét theo mod3 ta co
y* ={0;1}(mod3) va 2021=2(mod3).

0,25

x* —x=(x-1)x(x+1)=0(mod3); 3z=0(mod3).

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 v6 nghi€ém nguyén.

0,25

2. (0,75 diém). Cho hinh vuéng ABCD c6 do dai canh bang 1 . Bén trong hinh
vuong nguoi ta lay tuy y 2021 diém phan biét 4, 4,,..., 4,,,, sao cho 2025

diém 4, B, C, D, A,..., Ay, khongcoba diém nao thang hang. Chtrng minh
rﬁng tir 2025 diém trén ludn ton tai 3 diém tao thanh hinh tam giac co6 di¢n tich

khéng qué .
one 9% 7044




Ta chimg minh tir 2025 diém da cho tao ra dugc dung 4044 tam glac khong cé
diém trong chung (tire la: moi diém Y da nam & mién trong tam giac ndy thi
khong ndm ¢ mién trong tam gidc kia)

Buéc 1:tr 4, B, C, D va A, tao ra dugc 4 tam gidc khong c6 diém trong chung.
Budc 2: Diém A4, sé nam bén trong ciia mot trong 4 tam giac di co6. Khong mat
tinh tong quat ta gia sit 4, nam trong AABA,, khi d6 s& tao ra thém duoc 2 tam
gidc. Nhu viy ¢ 4 +2 =6 tam giac khong c6 diém trong chung.

Budc 3: Diém 4, se nim & mot trong 6 tam giac da c6, khong mét tinh tong
quat, gid st 4, nam trong AABA,. Khi d6 ta c6 6+2=8 tam giac khong c6
di€ém trong chung.

0,25

Sau 2021 budc nhu vay thi hinh vudng da cho dugc chia thanh 4044 tam giac
khong c6 di€m trong chung.

0,25

Mit khac tong dién tich 4044 tam giac d6 bang 1, suy ra ton tai it nhat mot tam

giac co6 di¢n tich khong qua

4044

0,25

Cau V. (1,0 diém). Cho ba s6 dwong x,yva z théa man x+ y+z<1. Ching

minh rang (%—lj(%— lj(%—lj >512.
X y z

Ta co
(1-2)(1-*)(1-2%) 2 51262
<:>(1—x)(1+x)(l—y)(l+y)(1—z)(1+z)>512x2 272

0,25

Do x+ y+z<I néntacé

(I-x)(1-y)1-z)(1+x)(1+y)(1+z)

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

0,25

Chimg minh duge: (x+ y)(y+2z)(z+x)>8xyz (2).
Va:

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

>0 [x+yNx+z 2y +xy+z 2z +xz+y

= 8(x + y)(y + Z)(z + x)
> 8.8xyz (3)

0,25

Tir (1), (2) va (3) suy ra diéu phai chting minh.
¢ s 1
Dau bang xday ra khi vachikhi x=y=z= 5

0,25
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