TRUONG THCS PAK O KY THI CHQON HQC SINH GIOI CAP TRUONG
‘ Nam hoc: 2023 - 2024
PE CHINH THUC Pé thi mén : Toan - LAN 2
(Dé thi gdm 01 trang) Thoi gian: 150 phut ( khong ké thoi gian giao d¢)

Céu 1. (5,0 diém)

x—9 2 f 3+[ x+\/;—6

a) Tim x dé biéu thirc 4 c6 nghia va rat gon biéu thirc 4.
b) Tinh gia tri ctia 4 khi x=22+122

1. Cho biéu thirc 4= ( X 3\/_j [*/_ 3 \/_ 2 9-x j

2.Cho x;y thoaman 0<x<1;0<y<1va — 4+ -1,

1-x 1-y
Tinh gia tri ctia biéu thirc P=x+y+ /x> —xy +1°.
3. Cho ba sé duong a, b, ¢ 1a cac s6 thyc dwong. Chimg minh rang:
a b c 3
+

+ >=
b+c c¢c+a b+a 2

Cau 2. (5,0 diém)

3 2
1. Giai phuong trinh: 3% —17% ~8x+9+3x-2-+7-x =0

2x? N 27 _
2. Gidi hé phuong trinh: < (y+1)°  (x+1)

3xy—x—y=1

Céu 3: (5,0 diém) Cho tam giac ABC c6 ba goc nhon ndi tiép dudng tron (O) va truc tim 1a H.
Lay diém M thudc cung nho BC.

a) Xac dinh vi tri cia diém M sao cho t& giac BHCM 1a hinh binh hanh.

b) Vo1 M l?iy bat ki thudc cung nhé BC; goi N, E lan luot 1a cac diém doi xung cua M qua AB
va AC. Chirng minh tir gidc AHBN noi tiép.

¢) Chimg minh ba diém N, H, E thing hang.

d) Xac dinh vi tri cta diém M thudc cung nhé BC dé cho NE ¢6 do dai 16n nhat.
Céu 4. (2,0 diém) Cho tam giac ABC nhon ndi tiép duong tron (0). Mot diém M di dong trén cung

nhé BC.Tu M ké MH,MK lan luot vudng goc AB,AC (H € AB.K € AC).
1. Chting minh AMBC dong dang AMHK
2. Tim vi tri cia M dé HK 16n nhat.
Cau 5. (3,0 diém)
1. Tim tit ca cic nghiém nguyén ctia phuong trinh x> +2022x +2023 )% + y = xp + 2023x)> + 2024 .
2. Tim céc s6 nguyén duong sao cho n* +2n+ i+ 2n+18+9 1a sb chinh phuong.

o Thi sinh khong duoc s dung tai liéu va may tinh cam tay.
o Giam thi coi thi khéng giai thich gi thém.
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Cho biéu thirc A:(l_x_:;\/;]. Vx-3 x-2 9—x

x—9 .(2—\/;+3+\/;_x+\/;—6]

a) Tim x dé biéu thirc 4 6 nghia va rit gon biéu thirc 4.

x>0

Jx-2#0 x>0
H)PK: {x-920 Sx#E4 (%)
&—3+J§—2_ 9-x x#9
2-x 3+x x+Jx-6

0,5

+) A=|1- \/;(\/;_3) :(\/;4-3)(\/;—3)+(\/;+2)(2—\/;)+9_x
(Ve=3)(V+3) e+

3 Jx-2 3
Jx+3 3+0x  Jx-2

1,5

b) Tinh gia tricia 4 khi x=22+122

3 3

_ _ __ 3 1
A_\/22+12«/§—2 \/(2+3\5)2_2 2+3J2-2 2 2

2

0,5

0,5

Cho x;y thdaman 0<x<1;,0<y<1 va %‘FL:l.

-x 1-y
Tinh gia trj cia biéu thirc P=x+y+ /x> —xy + >

Taco P=x+y+x’ —xy+y’ :x+y+\/<x+y)2—3xy.

1x +1L:1:>2x+2y—1:3xy vao biéu thuc P ta dugc

P:x+y+\/(x+}/>272(x+y)+1:x+y+«/(x+yfl)2 =x+y+lr+y-1=1
(Vix+y§l).
Giai thich x+y<1.

Thay

X

Tir gia thiét ta co ;—Y 14 cac sd duong ma %+L: 1, nén

1-x 1-y —x 1-y

ta

0,25

0,5

0,25




1x <1 le_1S0 xgl

ol e 2__x1 = 2 5 xty<l.
Lgl Y <0 y<l
1-y -y ~2

Vay P=1

Cho ba sb duong a, b, ¢ 1a cac sb thuc duong. Ching minh rang:

a b+c>3

+ 2
b+c c¢c+a b+a 2

Bit dang thirc trén ludn dang vi Ta c6 bdt phu sau véi x,y,z > 0 ta ching
minh duoc.

0,25
(x+y+z)(l+l+l)29
X z
c>(£+l)+(£+£)+(l+£)26
y X zZ X z y
luon/dung/vi/£+122;£+£22;Z+£22
y X z X z y

Dau=xayrakhix=y=z (¥)

a . b T 2§<:> I b I +122+3 0,25
b+c c+a b+a 2 b+c c+a b+a
<:>l[(b+c)+(c+a)+(b+a)][ ! + ! + ! ]>2

2 b+c c+a b+a 2 0,25
S[b+ce)+(c+a)+(b+a)] ! + ! + ! 1>9

o b+c c+a b+a 0.25
Bat dang thirc luén diang vi theo BPT (*) Dau = xay rakhia=b =c. ’
Giai phuong trinh 3x° —17x* =8x+9++/3x -2 -/7-x =0
PKXD: %ng_ 0,5
PT (1) (V3x=2-4)=(V7-x -1)+3x’ =17%" ~8x+12=0
<:>(\/3x—2—4)—(x/7—x—1)+(3x—2)(x—6)(x+1):0 0.5

3x—18 6—x
& - +(Bx-2)(x—-6)(x+1)=0
Br-2+4 J1-x+1 (=2 =0)r)
3 1

< (x-6 + +(Bx-2)(x+1)|=0 0,5

i e )
ViZex<zmnen —> b L3y 04150 0,5

3 V3 x—2+4 J7-x+1
Suyra x—6=0< x=6(t/m) 0,25
KL: PT (1) ¢6 nghiém duy nhit x =6. 0,25

2x’ N 2y° 1
Giai hé phuong trinh: (y+1)2 (x+1)2
3xy—x—y=1

x#z-Ly#-1 0.25
(2)@4xy=xy+x+y+1<:>4xy=(x+1)(y+1)<:>L-L=l 0.5

v+l x+1 4




Pit ——=a;—2—=b

y+l x4+l

2 42 1 1 0.5
a”+b"=— a=b=—
2 2
Taco  |a+th=— Gidihétaco pogo L
4 2
Véia=b =1/2 ta tim dugc ( x,y) = (1;1); 0.5
Véia=b =-1/2 ta tim duoc ( x,y) = (-1/3;-1/3) 0,5
KL: H¢ phwong trinh ¢6 2 nghiém (1;1); (-1/3;-1/3) 0,25
Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron (O) va truc tim 1a H. Lay
diém M thudc cung nho BC.
a) Xac din}} vi t’ri cua diém M sao cho tur giac BHQM la hinh binh be‘mh.r
b) V61 M lay bat ki thude cung nho BC; goi N, E lan luot 1a cac diem do1 ximg
cia M qua AB va AC. Ching minh tir giac AHBN ndi ti€p.
¢) Chung minh ba diém N, H, E thang hang. ] ,
d) Xac dinh vi tri cua diém M thudc cung nho BC dé cho NE c6 d¢ dai 16n nhat.
a) Xac dinh vi tri ctia diém M sao cho tir gidc BHCM 1a hinh binh hanh.
Taco: BH L AC; CH L AB (vi H 1a tryc tdm tam gidc ABC) 0,5
T gidc BHCM 14 hinh binh hanh
< BH//MCva CH // MB 0.5
< AC LMCvaAB | MB 05
< AM la duong kinh cua (O) 0’ 5
<> M 1a diém doi xing cta A qua O. ’
b) Ching minh tir giac AHBN ndi tiép.
Ta co: Z\/f1 = ]/\/\1 (T/c d6i ximg truc) 0,25




]T/I\1 = a (g6c ndi tiép cung chan cung AB) 0,25
— N, =C,,ma AHB+C, =180 0.05
Do d6: AHB+ N, =180° = Tt gidc NAHB néi tiép. 0,25
¢) Chimg minh ba diém N, H, E thang hang.
Tir giac NAHB noi tiép = ]/-I\1 = :4\1 , ma :4\1 = 1/4; (T/c dbi xang truc) = ]/-I\1 = 1/4; . 0,25
—~ ~ 0,25
Chung minh tuong tu, ta cling c6: H, = 4,
Ta c6: BAC + BHC =180° 0,25
Do d6: NHE =H, +H,+CHB= A, + A, +CHB = BAC + BHC =180° < N, H, E
thing hang 0,25
d) Xéc dinh vi tri ctia diém M thudc cung nho BC dé€ cho NE c6 d¢ dai 16n nhat.
Ta c6: NAE =2BAC . Ké AK L NE tai K 0,25
Ta c6: AM = AN; AM = AE (Tinh chat doi xung truc)
= AE = AN = A ANE can. Ma: AK la duong cao
= AK 1a trung tuyén, la phan giac
— NAE =2NAK: NE =2NK = NK = £
_ 2 0,25
Do d6: BAC = NAK
Tam gidc KAN vudng tai K = NK = AN.sin NAK
Do d6: NE = 2AN. sin NAK = 2AM.sin BAC <2R.sin BAC (vi AM <2R; sin BAC: 0.25
Khong déi) , ’
Do d6: NE 16n nhat < AM 16n nhat
< AM la duong kinh ctia duong tron (O)
< M doi xing voi A qua O 0,25
Vay khi M la diém doi xting cua A qua O thi NE 16n nhat.
Cho tam giac 4BC nhon ndi tiép dwong tron (0). Mot diém M di dong
trén cung nhé BC. Tir M ké MH, MK 1an hrgt vudng géc AB, AC
(H € AB,K € AC).
A
Chirng minh AMBC déng dang AMHK
+) Tt gidc AHMK ni tiép suy ra MBC = MAC = MHK 0,50




+) T giac ABMC ndi tiép suy ra MCB = MAB = MKH 0,50
+) Suy ra AMBC dong dang AMHK
0,25
Tim vi tri cia M dé HK 16n nhat. 0,50
CMcﬁutlrénsuyra£=ﬁ ma MBZMH:B—C21:>BC2HK 0,50
HK MH HK
Pang thirc xay ra khi H tring B= 4BM =90° hay M ddi xtig véi A qua O. 0,25
Tim tét ca cic nghiém nguyén ciia phwong
trinh x* +2022x +2023y° + y = xp +2023xy”> +2024 (1)
(1) & (x* +2022x - 2023) - 2023)” (x~1) - y (x~1) =1
0,25
& (x=1)(x+2023-2023y" - y) =1 0.25
Vi x,y nguyén nén cac thira s6 cta vé trai 13 wdc cta 1 do d6 ta co hai trudng
hop:
=2
x—-1=1 o =2
+){ 2023-2023)° —y=1"_ |y=1 2024, )< {x 1 020
—+ —_ — = =1V e — =
X y -y y Y 2023 y
x—1=-1 x=0 x=0
= 2024 | <
D x+2023-2023y2 -y =1 |y=lvy=-() " |y=1 0,50
2023
Vay phuong trinh c6 hai nghiém: (2;1),(0;1).
Tim cac sb nguyén duong sao cho n’> +2n++n>+2n+18+9
1a 6 chinh phuong.
Do n’ +2n+n* +2n+18+9 13 ¢4 chinh phuong nén vl +2n+18 15 <6 tur 0.50
nhién ’
Dat Vn® +2n+18 — |2 (i 13 5§ tu nhién)
N® +2n+18=k> & (k+n+1)(k—-n-1)=17
0,75
{k=9
=
n=7
KL: n =7 thoa man bai toan.
0,25







