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

HA NAM Nim hoc 2021-2022
Moén: Toan (Pé chuyén)
PE CHINH THUC Thoi gian 1am bai: 150 phut, khdng ké thoi gian giao dé

Cau 1. (2,0 diém) Cho biéu thic S =£

Ja+l +Jab++a _a+\/5+\/5+\/$
+ +1
Jab+1  1-+ab ] 1-ab
véi a>0,b>0,a*+b*>0va ab=1.
1. Rat gon biéu thirc S.
2. Tinh gia trj cua biéu thuc S khi a =3+ 22 va b=11-6/2.
Cau 1. (2,0 diém)

1. Giai phuong trinh X* + X+ 4 —(2+ X)Vx* = x+4 =0.

X+2y —1-2,/2xy + x—4y—-2=0
VX-2+32y+1=4.

Cau lll. (3,5 d@iém) Cho duong tron (O) duong kinh AB =2R. Goi A la tiép tuyén cua
(O) tai A Trén A lay diém M sao cho MA>R. Qua M V& tiép tuyén MC (C thudc
duong tron (O), C khac A). Goi H va D lan luot la hinh chiéu vudng goc cua C trén
AB va AM. Goi d la duong thing di qua diem O va vudng goc voi AB. Goi N la giao
diémcua d va BC.

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

2. Goi Q 1a giao diém cua MB va CH, K 1a giao diém cua AC va OM. Ching
minh duong thaing QK di qua trung diém cua doan thang BC.

3. Goi F 1a giao diém cua QK va AM, E la giao diém CD va OM. Chiing minh ti
giac FEQO Ia hinh binh hanh. Khi M thay ddi trén A, tim gia tri 16n nhat caa QF + EO.
Cau IV. (1,5 diém)

1. Giai phuong trinh X° + y* —x+32 =2021 véi X, y va z la c4c s6 nguyén.

2. Cho hinh vuc‘)ng ABCD c6 d6 dai canh bang 1. Bén trong hinh vudéng ngudi ta Iqéy
thy y 2021 diém phan biégt A, A,.., Ay, sa0 cho 2025 diém

A B,C,D, A, A..., Ay, khong co ba diém nao thang hang. Ching minh rang tir 2025

2. Giai h¢ phuong trinh {

1
4044°
Cau V. (1,0 diém) Cho ba s thyc duong X, Y, Z théa man X+ Yy + z <1. Chang minh ring
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diém trén lubn ton tai 3 diém 1a 3 dinh cua hinh tam giac c6 dién tich khong qua
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Luu y: - DPiém l1am tron dén 0,25. 7
- C&c céch giai khac ma dang cho diém tuong duong.

Néi dung Piém

Cau I. (2,0 diém) Cho biéu thic

Ja+1l Jab++/a _a+\/5+\/5+\/£
5= + +11:

Jab+1 1-+/ab 1-ab
voi a>0,b>0, a® +b>>0 va ab=1.
1.(1,0 diém) Rat gon biéu thic S

(Va+1)(1-+ab)+(Vab ++a)(vab +1)+1-ab 4. a4 b +/ab
S = ; 0,25
1-ab 1-ab
_22a+2, (*/EJ”/B)(*/E”) 0,25
~ 1-ab 1-ab
_2Ja+2 1-ab -
1-ab (\/5+\/5)(\/5+1) !

2

- 0,25
Ja b
2.(1,0 diém) Tinh gi4 tri caa biéu thuc S véi a=3+ 22 va b=11-62.
a:3+2\/§:(1+\/§)2:>\/§:1+\/§. 0,5
b=11-6v2=(3-V2) =b=p-12|=3-+2. 0,25
2 1
S = =_. 0,25
1442 +3-+2 2

Cau Il (2,0 diém)
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1. (1,0 diém) Giai phuong trinh: X* + X+ 4 — (2 + X)\/ x> —Xx+4=0.

Phuong trinh X* + X+ 4 —(2+ X)vX* —x+4 =0. (1)

TXDb: R.

biat 1 =+x’ —x+4 (r>0), khi d6 phuong trinh (1) tré thanh 0,25
—(2+x)t+2x=0 (2)
& (t-2)(t-x)=0. 0,25
Voit, =2V —x+4=2x —x=0<x=0;x=1. 0,25
Voit,=x=>VX> —x+4=x=>-Xx+4=0=x=4. 0.95
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 h¢ phuong trinh: i \/ Y 2
NX=2+3{2y+1=4.
x=>2
Pidu kién: {2xy ta-dy=220 1 0,25
x=2202y+120 yZ—E
Phuong trinh
x=2-2J(x=2)(2y+1)+2y+1=0
e -
& (Vx=2-\2y+1) =0 Vx-2=2y+1.
Ix—2=2y+1 Jx-2=1 x=3
Khi d6 ta c6 hé \/ y & <:>{ (thoéa man) 0.25
X=2+3\2y+1=4 2y+1=1 (y=0
Suy ra hé phuong trinh c6 nghiém duy nhat (x;y) =(3;0). 0,25

Cau 1. (3,5 @iém) Cho dudng tron (O) duong kinh AB =2R. Goi A latiép
tuyén cia (O) tai A. Trén A ldy diém M di dong sao cho MA>R. Qua M
dung tiép tuyén MC (C thudc dudng tron (O), C khac A). Goi H va D lan

lugt I3 hinh chiéu vudng géc cia C lén AB va AM. Goi d 1a duong thang qua
diém O va vudng goc voi AB. Goi N 1a giao diém cua d va BC.
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(Hoc sinh khong v& hinh y nao s& khong duoc chim diém ¥ do6)

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

Tacd MA=MC va OA=0C suy ra MO la duong trung truc caa doan thing

AC,suyra MO L AC. (1). 0,25
Do ACB Ia g6c ndi tiép chan naa duong tron nén
ACB =90° = AC L BN. (2) 025
Tu (1) va (2) suy ra MO//BN. 0.25
Xét AMAO va ANOB
vudng tai A va O; AO=0B; AOM = NBO ( hai goc ddng vi) 0,5
Suy ra AMAO = ANOB = MA = NO.
Mt khac : MA= MC = MC =ON. (2) 0,25
2.(1,0 diém) Goi Q 1a giao diém cua MB va CH. Goi K 1a giao diém cua AC
va OM. Chang minh duong thang QK di qua trung diém caa doan thang CB.
H BH
Do QH//AM suy ra QH _BH 3). 0,25
Q yra = BaA ©)
CH HB CH HB
Do CH//ION suyra = = = 4).
YR OoN T oB M 1, Y 025

AB
2
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Tu (3)va(4)taco QH =%CH ,suyra Q 1a trung diém cua CH. 0,25
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 cia QK va AM, E Ia giao diém CD va
OM . Chting minh t giac FEQO 1a hinh binh hanh. Khi M thay d6i trén A,
tim gia trj 16n nhat cua QF + EO.
Chtng minh  ADCH 1a hinh chit nhat. Do K 1a trung diém AC va Q la trung 025
diém CH suyra F 1a trung diém AD. ’
Taco AEKC = AOKA (g.c.g) = KE = KO
Taco AFKA=AQKC (g.c.g)= KF =KQ. 0.5
Suy ra FEQQO Ia hinh binh hanh.
Taco FQ+EO=AH +CB=AH ++BH.BA=AH +\/(AB— AH)AB. 0,25
Khi do
AH +/(AB - AH)AB = AH v L 2. A8 A8 AB.AH
AB 2
2
<AH+1| 2B AB? _ AB.AH |=2AB. 0,25
AB{ 4 4
A M 5 3

DAu bing xay ra AH =ZAB < AM =+/3R.
Cau IV. (1,5 diem).

1. (0,75 diem) Tim cac s6 nguyén X, y va z thoa man phuong trinh

x* +y* —x+3z=2021.

Xét theo mod 3 ta ¢

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 hoic 1 ma vé phai chia cho 3 du 2. Vay phuong
trinh da cho v6 nghiém nguyeén. 0,25

2. (0,75 diém). Cho hinh vuéng ABCD c6 d6 dai canh bang 1 . Bén trong hinh
vudng nguoi ta lay tiy y 2021 diém phan biét A, A,,..., Ay, Sao cho 2025
diem A B,C,D, A,..., Ay, khong cé 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

khong quéa 4044°
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Ta ching minh tir 2025 diém da cho tao ra dugc dung 4044 tam giac khong ¢6
diém trong chung (tac 1a: moi diém Y da nam ¢ mién trong tam gic nay thi
khong nam & mién trong tam giac kia)

Buéc 1: tir A, B, C, D va A tao ra dugc 4 tam giac khong c6 diém trong chung.
Budc 2: Diém A, sg nam bén trong cia mot trong 4 tam giac da co. Khong méat
tinh tong quat ta gia st A, nam trong AABA,, khi d6 s& tao ra thém dugc 2 tam

gidgc. Nhu vay c6 4+ 2=6 tam giac khong co6 diém trong chung. 0,25
Bude 3: Biém A, s& nim & mot trong 6 tam giac da c6, khong mat tinh téng
quat, giasir A, nam trong AABA,. Khi d6 tacé 6+2=8 tam giac khong c6
diém trong chung.
Sau 2021 bude nhu vay thi hinh vudng dé cho dugc chia thanh 4044 tam giac 025
khong c6 diém trong chung. ’
Mt khac tong dién tich 4044 tam gidc d6 bang 1, suy ra ton tai it nhat mot tam
giac c6 dién tich khong qua L 0,25
4044
Cau V. (1,0 diém). Cho ba sé duong X,y va z thoaman X+ Y +z <1. Chung
minh rang (iz —1)[% —1](%—1] >512.
X y Z

Taco

(1—x2)(l—yz)(1—22)2512x2y222 025
< (1-x)(1+x)(1-y)(2+y)(1-2z)(1+z)=512x*y*2*
Do X+ Y+2z<1néntacd

(1-x)(1-y)1-z2)1+x)(1+y)1+2) 0,25
>(y+z)(z+x)(x+y)(2x+y+z)(x+2y+2z)(x+y+2z) (1)
Ching minh duoc: (X + y)(y +2)(z + x) >8xyz (2).
Va:

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

0,25
> 2 X+ YVX+2Z 2y + Xy +2Z 2Nz + Xz +Y
=8(x+y)(y+z)(z+Xx)
> 8.8xyz (3).

Tur (1), (2) va (3) suy ra diéu phai ching minh.
0,25

L s 1
Dau bang xay ra khi va chi khi X=Yy =12 :g.
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