PE 86
SO GIAO DUC VA PAO TAO TP HO CHi MINH
CHON HQC SINH GIOI TOAN 9 CAP THANH PHO
Nim hoc 2023-2024
Bai 1. (3 diém):
Cho céc sb a, b théa mén diéu kién:2a*+7ab—3b°=0, b#2a, b#—i2a

8a—3b . 2a—5b
2a—>b 2a+b

Tinh gia tri cta biéu thirc: M =

Bai 2. (3 diém):

Cho ba sd a, b, ¢ thoa man diéu kién ab+bc+ca=2022. Chung minh:

J 42022+ b2 42022+ c2+2022
Vab+Vbc+ca

Bai 3. (3 diém):

>2

e 4 5)
Giai phuong trinh: \/x—+)1(+ ] =X

Bai 4. (5 diém):
Cho duong tron (O), dudng kinh AB ¢6 dinh. Goi C 1a diém di dong trén (O), (C khac A va B),
v& duong kinh CD ciia dudng tron (O). Tiép tuyén tai B ciia duong tron (O) cat hai dudng
théng AC, AD lan luot tai E va F. Goi H 1a trung diém cua doan théng BF; K 1a giao diém cua
hai duong thiang OE va AH.

a) Chung minh nam diém E, C, D, F, K cung thudc mot duong tron.

b) Goi I 14 tAm cua duong tron ngoai tiép tir giac ECDF. Chimg minh diém I ludn thudc

mot dudng thing ¢b dinh khi C di dong trén dudng tron (O).

Bai 5. (3 diém):
Qua diém M thudc canh BC ctia AABC ta ké cac dudng thang song song v6i canh AB, AC,
chung tao thanh véi hai canh éy mot hinh binh hanh. Tim vi tri M dé hinh binh hanh d6 c6 dién
tich 16n nhat.
Bai 6. (3 diém):
Tim tat ca cac cap s6 tu nhién (m; n) voi m> n sao cho A=(m+n/’ 1 uéc cua

B =2n.[3m*+n?|+8



HUONG DAN GIAI
Bai 1. (3 diém):
Cho céc sb a, b thda mén diéu kién:2a*+7ab—3b°=0, b#2a, b#—i2a

8a—3b _L 2a—5b
2a—>b 2a+b

Tinh gia tri cua biéu thirc: M =

Giai
M= 8a—3b _ 2a=5b _ (8a—3b|(2a+b|—(2a—5b|(2a—b|
2a—b 2a+b 2a—b|.[2a+b]

_ 16a°+8ab—6ab—3b°—4d°+2ab+10ab—5b’
4a*—b?

_12d°+14ab—8b* _ 12a’+2.7ab—8b’
4a’-b’ 4a’*-b’
_12d°+2.(3b°—2d%)—-8b>  8d*—2b 2l4d*—b?|
4a*-b’ 4a*-b’ 4a’*-b’*

Bai 2. (3 diém):

Cho ba sb a, b, ¢ thoa méan diéu kién ab+bc+ca=2022. Chiing minh:

V420224 b2 +2022+1/ > +2022

>2
Vab+vVbc++ca

Giai
Tacoa+ % > 2+/ab = a+b+c+% > b+c+2/bc = (\/B+\/E)2
= a?+2022 2 Valvb+c| (1)
Tacé b+ %C > 2\ac = a+b+c+% > a+c+2+ac = [Va+c[
= Vb*+2022 = Vb|Va+c| (2)
Tacoc+ ac_b > 2\/ab = a+b+c+% > g+c+2+ab = [Va+Vb]
= /242022 > Ve[Va+Vb| (2)
Tir (1); (2); (3)
=/a®+2022+/b*+2022+/ 2+2022 > Va Vb +c Vb Va+c|+ve[Va+b)
=+/a®+2022+/b*+2022+/c*+2022 > 2|V ab++bc+Vac




_ Va*+2022+1b*+2022+1/c*+2022
Jab+besca

Bai 3. (3 diém):

>2

. 4 x 5
Giai phuong trinh: Teriel + X

PK x#0;x>—1
4x 5 _ 4x|Vx+1-1] i
Vx+1+1 " x (Vx+1+1)(Vx+1-1] x

o 4lVxri—1p 2 =

= 4xVx+1—4x+5=x"
o X’—4xVx+1+4x—5=0
i (X—ZMJZ— =
= [[x=2Vx+1|-3][[x—2Vx+1]+3]=
(x—2x/ﬁ)— =
(x—2x/ﬁ)+3:0
Truong hop 1:
(x—ZM)— =
o 2V/x+1=x-3
PK x>3 Binh phuong hai vé ta dugc
4(x+1)=x"—6x+9
= x*~10x+5=0
A=b’~4ac=10"-4.5=80>0

_ —b+VA _10+/80

d

== (5+2+/5 (N)
_—b—VA _10—+80 .

X= = $5-2+5 (L)
Trudong hop 2:

(x—2\/x+1)+3:0

= 2Vx+1=x+3

PK x>-3 Binh phuong hai vé ta duoc
4(x+1)=x"+6x+9
= X’ +2x+5=0
A =b’—4ac=2"-45=—16<0V0 nghiém
Vay phuong trinh ¢6 nghiém x,=5+2 V5
Bai 4. (5 diém):
Cho duong tron (0), duong kinh AB ¢0 dinh. Goi C la diém di dong trén (O), (C khic A va B),
v& duong kinh CD cia dudng tron (O). Tiép tuyen tai B cua duong tron (O) cit hai duong
thang AC, AD lan luot tai E va F. Goi H 14 trung diém cua doan thiang BF; K 14 giao diém cua
hai dudng thang OE va AH.
a) Ching minh nam diém E, C, D, F, K cing thudc mot dudng tron.



b)Goi I la tam cua duong tron ngoai tiép tir giac ECDF. Chirng minh diém I luén thudc
mdt duong thang c¢6 dinh khi C di dong trén dudng tron (O).
Giai

F

a) Ta ¢6 ADC = ABC (géc ndi tiép cung chin cung AC ciia (0))

Ma ABC = BEC (cung phu véi géc CAB)

= ADC = BEC hay ADC = FEC

Do d6 tir giac CDFE noi tiép (goc ngoai bang dbi goc trong) (1)

Taco OB=0OD=R

= DH=BH

Suy ra OH Ia duong trung truc ciia BD

Suy ra OH vudng goc véi BD

Ta ching minh tir gidc ADBC 14 hinh chit nhat suy ra BD song song véi AC
Nén OH vuong goc véoi AC



Xét AAEH ta co

AB la duong cao cua AAEH

HO la duong cao cua AAEH

O 1a giao diém cua hai dudng cao AB va HO ciia AAEH
Suy ra O 1a tryc tam cua AAEH

Suy ra EO la duong cao thir ba

Nén EO vudng goc voi AH tai K

Xét AOBE va AOKA ta co:

EOB = KOA (di dinh)

OKA = OBE= 90°

Suy ra AOBE AOKA (g.g)

OB _ OF
= 0K OA (ti s6 dong dang)

= 0OB.OA = OE.OK

Ma tir gidc ADBC 14 hinh chit nhat ¢6 2 dudng chéo CD va AB cat nhau tai O nén
OB.OA =0C.OD

= OB.OA =0OE.OK =0C.0OD

OE _ 0C
OD " OK

Xét AOEC va AODK ta co:
EOC = KOD (dbi dinh)

OE _ OC

oD~ OK (chirng minh trén)

AOEC AODK (c.g.c)

= OEC = ODK (hai goc twong tng)

Xét tr giac ECKD ta co

OEC = ODK

Suy ra tir gisc ECDK ndi tiép ( hai goc ké dinh bang nhau cting nhin xudng doan CK (2)
Tir (1);(2) suy ra 5 diém E, C, D, F, K cung thudc mot dudng tron)

b) Goi P va Q thir ty 14 giao diém cua dudng tron (I) voi duong thing AB va OA =R
Ta chimg minh dugc OP.OQ = OC.OD = R’ (3)

Ta chirng minh dugc AP.AQ = AC.AE = AB’ = 4R’



Ta c6: AP.AQ = (AO —¢ OQ).(AO + OP) = R* + AO.(OP —¢ OQ) —¢é OP.OQ = R(OP —¢ OQ)
Suy ra OP —¢ OQ =4R (4)

Tir (3); (4) suy ra OP, OQ khong d6i hay P, Q 1a cac diém cd dinh. Do d6 I di dong trén dudng
thang c6 dinh 14 trung tryc cua PQ.

Bai 5. (3 diém):

Qua diém M thudc canh BC ctua AABC ta ké cac dudng thang song song v6i canh AB, AC,
chiing tao thanh v&i hai canh 4y mot hinh binh hanh. Tim vi tri M d€ hinh binh hanh d6 c6 dién

tich 16n nhat.

Giai

A

Goi S5 S15S,; S 1an luot 1a dién tich cta hinh binh hanh MEAF; AMFB; AMCE; AABC
baitBM=x;CM=y; BC=a

Tacox;y;a>0vax+y=a

, SptSi+S, So _ o [S1,S,
Ta co 3 —1=>S—1 blgts (1)
Ta c6 AMBF ACBA (g.g)
S, [BM]? ¥’
BT

Ta co AMCE ABCA (g.g)



g—@——zﬁ)
S 2 2
T (1@ ()= 3 =105+
a
So_ 4 Xyt [y H(x=y) . a’+(x—y)
S a | 24’ B 24’
So @ L (x-y)} 1 . (x-y) 1
—~ 1 — — - - — < =
s 1705 ¢ 24’ 2 YT T2
1
S _
= 0328

Dau bang xay ra khi x =y = BM = CM
Viy gia tri 16n nhat cia S, 1a % S khi M 14 trung diém ctia BC.

Bai 6. (3 diém):
Tim tat ca cac cap sb tu nhién (m; n) véi m> n sao cho A=(m+n/* 1a udc cia
B =2n.[3m*+n?|+8
Giai
Alauée ciaB= A <B=m+n < 2n.[3m*+n*|+8
= [(m-n’<8=m-n<2=>m-n€{0;1;2}
Truong hop 1: m—n=0ta co
2nf 1a uéc cia 2n.(3n*+n?+8 = 8n® la udc cta 8n’+8=n=1
Truong hop 2: m—n=1taco
12n+1 1a u6c ctia 2n.(3(n+1+n?|+8 =(2n+1* 1a u6c cua (2n+1f + 7
=n=0
Truong hop 3: m—n=2taco
(2n+2)° 12 uéc cua 2n.[3(n+2P+n?|+8 =(2n+2* 1a udc cta

8n’+24n’+24n+8 = [n+1]’ ldudc cta (n+1’ =n=k, Vk € N



