TRUONG THCS TAN THANH PE THI HQC SINH GIOI CAP TRUONG
Nim hoc 2023 — 2024
Mon thi: Toan 9 — Vong 3
Thoi gian lam bai: 120 phut

Cau 1: (4,0 diem)
a) Cho p lasdnguyénto; p>5.
Chimg minh rang : Néu 2p+1 13 s6 nguyén 6 thi: 2p* +1 1a hop s6.
b) Ching minh A =n(n + 1)(n + 2)(n + 3) khong 1a sé chinh phuong v&i moi sb tu
nhién n khac 0.
Céu 2: (4,0 diém)
a) Tim nghi¢m nguyén cua phuong trinh:  2x* +3y* +4x=19

b) Giai phuong trinh: 5vx+1++/x> -4 =+/5x* +27x+25
Cau 3: (4,0 diém)
a) Tim gi4 tri nho nhat ctia biéu thic: M = 4x” +2y* —4xy —4x + 2023
b) . Cho cac s thyc duong x; y; z thdaman x +y +z = 1.
y z 9

Chung minh ring ——+ + <=
X+yz y+zx z+xy 4

Cau 4: (6,0 diém) ,
Cho tam gidc ABC c6 ba goc nhon, ba duong cao 4K, BD, CE cat nhau tai H.
a) Ching minh: BH.BD= BC.BK va BH.BD + CH.CE= BC’.
b) Chirng minh BH = AC .cot ABC.
¢) Goi M la trung diém ctia BC. Pudng thang qua 4 vudng goc véi AM cit
duong thang BD, CE lan luot tai 0 va P. Ching minh rang: MP=MQ .

Cau 5: (2,0 diém)

Trong mot budi gap mat c6 294 nguoi tham gia, nhiing nguoi tham gia, nhitng ngudi
quen nhau bt tay nhau. Biét néu A bat tay B thi mot trong hai nguoi A va B bit tay
khong qua 6 1an. Hoi ¢6 nhiéu nhat bao nhiéu cai bat tay.



PHONG GD&DPT YEN THANH  THI CHON HQC SINH GIOI LOP 9 CAP HUYEN

CUM TRUNG TAM

NAM HOQC 2022 - 2023

Mon thi: Toan 9

HUONG DAN CHAM THI
Ciu DAP AN Diém
a) Cho p 13 s6 nguyénto; p>5.
Chimg minh rang : Néu 2p +1 14 s6 nguyén to thi: 2p> +1 14 hop s0.
Vi p lasd nguyén td; p>5nén pléva p khong chia hét cho 3 0.5
Khi d6 p chia cho 3 du 1 hoic 2 0,5
a) 0,5
(2,0d) | Suy ra: p=3k+1,p =3k +2 (k thudc n)
HS 1ap luan dé chimg t6 2y +1 13 hop s. 0,5
1 b) Ching minh A =n(n + 1)(n + 2)(n + 3) khong la s6 chinh phuong v&i moi
(4.0d) sO tu nhién n khac 0.
0,5
Ta co: A = (n?+ 3n)(n?>+ 3n + 2) = (n® + 3n)? + 2(n*> + 3n) 0.5
= A>(n>+3n)’ voimoin>1 (1) ’
b) |A+1=(>+3n)’+2(n*+3n)+1=(n’+3n+1)".(2) 0.5
(2,0d) | Tt (1) va (2) suy ra: (n* +3n)* <A <A+ 1 = (n* + 3n +1)% ’
=> A khong 1a s6 chinh phuong. 0.5
a) Tim nghiém nguyén cua phuong trinh:  2x* +3y* +4x=19
a) 2x° +3Y* +4x =19 2(x* +2x+ 1) =3(7—y*) © 2(x +1)* =3(7— ") 0.5
(2,0d) S3(7-y)2e7-y* 2« ylasdnguyén 1é 0,5
Ma 2.(x-1)' 2027y >0 y* =1 0,5
HS tim » r6i thay vao tim x dé tim ra cac cip nghiém: (2; 1); (2; -1);
(-4; 1); (-4 -1) 0,5
b) Giai phuong trinh: 5vx+1++/x> —4 =/5x> +27x+25
2 b) | 5Vx+1+vx -4 =+5x*+27x+25 DKXDx>2 0,5
(4,0d) | (2,0d) | Binh phuong ca hai vé ta co

104/ (x +1)(x = 2)(X +2) +25x +25+ %" — 4 = 27x + 25+ 5%’

0,5




5+ D(x —2)(x +2) = x +2+2x°

Pata=/(x+1)(x-2); b=vx+2; (a>0, b>0)

0,5

Khi do ta co: 2a? +3b? = 5ab => a=b hodc a =1,5b 0,5
Gidiratacd x=+/5+1
a) Tim gia tri nho nhét cta biéu thirc: M =4x> +2y® —4xy —4x + 2023
Ta co: M =4x"+2y” —dxy—4x +2023 0
= M=(2x-y-1) +(y-1)" +2021 &
Do (2x—y—1)">0 Vx,y va (y—1)" >0 Vy 0,5
a
@ 36) Suy ra: M=(2x—y—1) +(y—1) +2021>2021 Vx,y 0.5
’ ’
: , _|(2x-y-1)"=0
Dau “=" xay ra khi va chi khi: ) & x=y=1
(y=1) =0 0,5
Véay GTNN ctia M =2021 khi x=y=1 ’
b) . Cho cac s thuc duong x; y; zthéamin x +y +z = 1.
3 Chtmg minh rang ——+—> 2 <2
(4,0d) X+yz y+zx z+xy 4
’ Taco x+tyz=x(xty+z)tyz=X+y)z+X). 0.5
Tuongtutacd y+zx=X+y)y+2z); z+xy=(y+2z)(z+Xx) ’
Do dé:
b) x .y .z _x(y+z)+y(z+x)+z(x+y)
(2,0d) xX+yz y+zx z+xy (x+»)(y+z)(z+x) 0,5
B 2((x + (Y +z)(z+x)+ xyz)
(x+y)(y+2)(z+x)
2Xyz 1 9 \ 7 AL . A 0,5
=2+ <2+—=— (viap dung BDT Cési cho hai s
(xX+y)y+2z)(z+Xx) 4 4
duong ta cé: (x+y)y+z)(z+x)> 2\/5.2 yz.2\/zx =8xyz ))
Ping thirc xay ra <:>x=y=z=%. 0,5
Cho tam giac 4BC c6 ba goc nhon, ba dudng cao 4K, BD, CE céat nhau tai H .
a) Ching minh: BH.BD= BC.BKva BH.BD + CH.CE= BC* .
4 b) Ching minh BH = AC .cot ABC.
(6.0d) c¢) Goi.M .13 trung diém ctia BC. Puong thang qua 4 vudng gbc

voi AM cat dudng thang BD, CE lan luot tai 0 va P. Chung

minh rang: MP = MQ.




a. Chung minh: BH.BD= BC.BKva BH.BD + CH.CE= BC* .

Xét tam giac: ABHK dong dang ABCD co:

Go6c KBH chung 0,5
BKH =BDC =90,
= ABHK déng dang ABCD(g.g)
. BH BK 0,5
a) nén —=—
BC BD
(2,0d)
= BH -BD = BCBK 0.5
\ 9
Tuong tu: ACHK dong dang ACBE
nén ﬂ:Ez CH-CE=BC-KC
BC CE
Cong vé voi vé hai dang thire ta dugc:
BH -BD+CH.CE =BCBK + BC-KC
hay BH -BD+CH -CE = BC(BK + KC) = BC® 0,5
b. Chung minh BH = AC .cot ABC.
A BH BE
Chirng minh: ABEH dong dang ACEA(g-g) = —=—
g g dang (g-8) i CE 0,5
b) Xét ABEC vuoOng tai E = cot ABC _BE
(2,0d) gk ~CE 0,5
o BH _BE ot ABC = BH = AC-cot ABC 0,5
CA CE

0,5




(2,0d)

¢) Goi.M .1atrung diém cua BC.Puong thiang qua 4 vudng goc
v6i AM cit dudng thang BD, CE lan luot tai 0 va P. Chung
minh rang: MP=MO.

Goi M 1a trung diém cta BC. Puong thang qua 4 vudng goc
v6i AM cat duong thang BD, CE lan luot tai 0 va P. Chung

minh rang: MP =MQ. 0.5
9
P4 AH
Chu h APAH dongd AAMB —_—=—
ung min ong dang (g.g)= 7 MB
0,5
Chung minh: AQ4H dong dang AMAC (g.g) = 2~ o4 _AH ’
AM  MC
0,5
Do MB = MC (gt) = 2L - P4
AM  AM
— PA=0A4A= AOMP can tai M = MP = MQ 0,5

(2.0d)

Trong mot budi gap mit c6 294 ngudi tham gia, nhitng ngudi tham gia, nhitng
ngudi quen nhau bt tay nhau. Biét néu A bat tay B thi mot trong hai nguoi A
va B bat tay khéng qua 6 1an. Hoi c6 nhiéu nhat bao nhiéu céi bat tay.

Trong 294 nguoi tham gia ta goi:

a la nhitng nguoi bi gidi han sd lan bt tay;

b 12 nhitng ngudi khong bi gidi han s 1an bt tay.

S6 nguoi khong bi gidi han s 1an bt tay ¢ t6i thiéu 13 6 nén
b>6

S6 cai bat tay tir ngudi bi gidi han sb 1an bat tay t6i da 1a 6a
Vay thi tir b ciing phai cho 6a céi bét tay.

Vay tong s6 cai bat tay 1a 6a. Vay a phai 10n nhat nén b bé nhat
bang 6.

a+b=294 nén a=288. SH cai bat tay nhiéu nhat 1a 6a=6.288=1728
cai.

0,5

0,5

0,5

0,5

Ghi chii: Thi sinh c6 161 giai dang khac véi dap an van cho diém tuong tmg.




	Cho tam giác có ba góc nhọn, ba đường cao , ,  cắt nhau tại .

