SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI LGP 9 CAP THANH PHO

THANH PHO HO CHI MINH KHOA THI NGAY 30.3.2022
' . Mén thi: Tofin \
PE THI CHINH THUC Théi glan lam bai: 120 phat (khong ké thoi gian phat dé)

Deé thi gom co | trang

Bii 1. (3 diém)
Cho cic s a,b thoa man céc diéu kién: 2a* + 7ab—36° = 0, b= 2a, b = —2a.

8a—3b  2a—35b
2a-b 2a+b

Tinh gi trj ctia biéu thire M =

Bai 2. (3 diém)
Cho ba s6 duong a,b,c thoa man diéu kién ab + be + ca = 2022. Chimg minh:
J:? + 2022;|--\/b2 +2022 + \/02 +2022

> 2
\/;1;+*/l;+ ca

Bai 3. (3 diém)
4z S
Giai phuong trinh: +—==z
\—]x +1+1 %
Bii 4. (5 diém)

Cho duéng trdn (0), dudmg kinh AB c6 dinh. Goi C 1a diém di dong trén (0) (C
khac A va B), vé duémg kinh CD ctia dudmg tron (). Tiép tuyén tai B cia dudmg tron (0)
cat hai duong thing AC, AD lin lugt tai E va I, Goi H i trung diém cia doan thing
BF'; K la giao diém cua hai duong thing OF va AH .

a) Chimg minh nim diém £, C, D, F, K cing thudc mdt dudng tron.

b) Goi I 1 tim cua dudng tron ngoai tiép tr giac £CDF . Chimg minh diém / luén
thuge mjt dudng thing ¢6 dinh khi C di dong trén dudmg tron (0).

Bai 5. (3 diém)

Qua diém M thugc canh BC ciia AABC ta ké cac dudng thiing song song véi céc
canh AB, AC'; chiing tgo thanh v&i hai canh dy mét hinh binh hanh. Tim vj tri cia M dé hinh
binh hanh d6 ¢6 dién tich lon nhat.

Bai 6. (3 diém)

Tim tt ca c4c cp so ty nhién (m;n) véi m > n sao cho A = (m + n)’1a uéc cia
B=2n3m" +n*)+8

HET.



PAP AN VA HUONG DAN CHAM
Bai 1. (3 diém)
Cho céc sbé a,b théa man cic diéu kién: 2a° + Tab—30' =0, b= 2a, b= —2a.

8a—3b_2a-5b

Tinh gid trj ctia biéu thirc M =

2a—b 2a+b’

Giii.

M=8a—3b_2a—5b:(8a—3b)(2a+b)—(2a—b)(2a-—56) (1d)
2e—-b 2a+b (2a — b)(2a + b)

12a* + 14ab — 8b°

= 14
4a® — b e
2 2 _ 6.2\ _ qp? 2 _op2

_ 120 +2(3b2 220) 87 _ 8a*-2" _, (1)

4a° - b 4a? - b?

Bai 2. (3 diém)
Cho ba s6 duong a,b,¢ thoa man diéu kién ab + bc + ca = 2022. Chimg minh:

Ja? +2022 + b = 2022 + yJe? + 2022 ”

Vab + \/I; — «/E
Gii.
Ta cé:
Ja? +2022 = Va. a+2(l22 =JZ.\/a+b+c+%°- (0,54)
2
a+222\f!;=>a+b+c+%92b+c+2\/b_=(\/5+\/2) (0,54)
a
= Ja? +2022 > Va (JE 3 \/Z) (0,5d)
Chimg minh twong tu ta cé:
Jb 12022 > Vo (Ve + \/Z) va \Je' +2022 > JZ(\/Z+ vb) (0,5d)
Suy ra Va? + 2022 + Vb* + 2022 + V& +2022 > 2(Vab + Vbe + Vea) (0,5d)
va' +2022 + Vb + 2022 + V¢! +2022 - 55
\[a—!; - \/bc + \/'r; - :
Bai 3. (3 diém)
Giai phuong trinh: = + 2 =i
z+l+1 T

Giai.
Didukién: z > 1Lz =0



i ceaori-1)+2=2 (0,54)
Qz-!—l-i—l z ¥
@drfz+1-4z+5=0 & 2' —dzJz +1+4(z+1) =9 (0,54)
2
(z-2 :c+1) = (0,58)

2Vz+1=z2-3

P s z=5+2/5
2Jz+1=z+3 ' (1,54)

Bai 4. (5 diém)

Cho dudmg tron (O), dudng kinh AB cb dinh. Goi € 12 diém di déng trén (O) (C
khéc A v B), v& dudmg kinh CD cta dudng tron (O). Tiép tuyén tai B ciia dudng tron (O)
cit hai duémg thang AC, AD lin lugt tai £ v F.Goi H la trung diém ciia doan thing
BF; K la giao diém ctia hai duong thing OF va AH .

a) Chimg minh ndm diém £, C, D, F, K ciing thudc mdt dudmg tron.

b) Goi / 1a tim ciia dudmg tron ngoai tiép tr gide ECDF . Chimg minh diém 7 luén
thudc mot dudng thing cb dinh khi C di déng trén dudng tron (O).




a) Ta co CDA = CBA (g6¢ ndi tiép chin cung AC cua (0)).

Ma CBA = CEB (cung phg voi géc CAB), suy ra CDA = CEF .

Do d6 tir gidc CDFE ni tiép, (1 (19)
Chitng minh dugc HO L BD, suy ra HO vuéng goc véi AC.

Ching minh dugc O 14 tryre tdm cua tam gidc AEH nén EO vubdng goc voi AH tai K.
Chimg minh dugc OK.OF = OAOB = OC.0D. Suy ra AOEC ddng dang véi AODK nén

6}}2‘ = ODK , suy ra tir giac ECKD ndi tiép. (2)

Te()va(2)suyra E, C, K, D, F cing thudc mét dudng tron. (24d)

b) Goi P,Q thir ty [a giao diém cia dudng tron (1) véi dudng thing AB va 04 = R.
Chimg minh dugc OP.0Q = 0C.OD = R*. (3) (0,54)
Chimg minh dugc AP.AQ = AC.AF = AB? = 4R,

Lai co

AP.AQ=(A0-0Q).(A0 +0P)= R + A0.(OP - 0Q)—0P.0Q = R(OP - 0Q)

Suyra OP - 0Q = 4R. (4) (1d)

Tir (3) va (4) suy ra OP va OQ khéng dbi hay P, Q la cic diém c6 dinh. Do d6 I ludn di
dgng trén dudng thing cd dinh I3 trung truc ciia PQ . (0,5d)

Bai 5. (3 diém)

Qua diém M thudc canh BC cia AABC ta ké cic dudmg thing song song vdi cic
canh AB, AC ; chiing tao thanh vai hai canh dy mot hinh binh hanh. Tim vi tri ctia M dé hinh

binh hanh d6 c6 dién tich 16n nhét.

Giai.
A Goi S,,5,,5,,5 lan lugt 1a dién tich hinh binh
hanh MNAP, AMBP, AMCN, AABC.
BM =z,CM = y4,BC =a.
N
Tacéd: z,y,a >0 va T+ y=a.
5 AMBP » ACBA
S, 2 a?
$2 53 = —5"'2‘ = a—2 = 52 = ;;;S (0.56)
8 > ¢ AMCN «» ABCA
S Wi U (0,50)
= S — 0—2 = e a—z.‘ s
2 2
Suyra §, = §— (3, +8,) = §|1- LY (0,54)
a
=5\ Er+E-9P|_o[1_E-u*| S (19)
2(1,2 2 2&2 2



Suy ra gia trj 16n nhét cia S, la % khi M 14 trung &iém cua BC . (0,5d)

Bai 6. (3 diém)
Tim tét ca c4c cap sb ty nhién (m;n) vé6i m > n sao cho A = (m +n)° 13 uéc cia

B =2n(3m* +n*)+8

Giii.

Alduéccua B=> A< B= (m+n) <2n(3m* +n’)+8 (0,54)

=>(m—n)’$8=>m-n52=>m—n€{0;1;2} (0,54)
o Truémghgp m —n =0,tacd

(2n)’ /2n(3n* +n*)+8 =>8n* /8n* +8=>n=1 (0,54)
o Trudmnghop m—n=1,tacd

2n+1) /2n[3(n +1) + 7’|+ 8= (2n+1) /2n+1)] ' +7T=>n=0 (0,58)

o Trudnghgp m—n =12,tacod
(2n +2)° /2n[3(n +2)* +n*|+8 = (2n +2)* / 8n® +24n* +24n + 8
=n+1)/(n+1)=>n=kVkeN (0,5¢)
Viy céc cap sb6 (m;n)théa man 1 (1;1), (1;0) va (k +2;k),Yk e N (0,54)



