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TUYEN CHON CAC BAI TOAN HINH HOC TRONG Ki THI CHUYEN
NAM HOC 2024 - 2025

Bai 1. (P@é thi vao 10 - Chuyén Toan - trwedng THPT chuyén Ha Long ndm hoc 2024 - 2025)

Qua diém A & bén ngoai duong tron (O) vé hai tiép tuyén AB, AC v6i dwong tron (O) (B, C 1a
cac tiép diém). Trén doan thng BC 1dy diém D batki (D khac B, D khac C). Puong tron (O)
ngoai tiép tam gidc ACD cit duwong tron (O) tai diém E (E khac C), tia AE cit dwomng tron (O)
tai diém F (F khéac E), hai dwong thang AD va CF cat nhau tai diém G.

a) Chirng minh t gidc DEFG noi tiép.

b) Chémg minh 24 =54
ED BD

c) Chitng minh GB = GF .
d) Hai dwong thing CE va AD ct nhau tai diém M, dudong thing BM cit dwong tron (O)tai

diém N.Ching minh ba diém N, D, F thang hang.

Bai 2. (Pé thi vao 10 - Chuyén Todn - TP H6 Chi Minh nam hoc 2024 - 2025)

Cho tam gidc nhon ABC c6 dwdng cao BE, CF catnhautai H va M latrung diém BC.Duwong
thang qua 4 va vudng gbc véi EF cat duwong trung truc ctia BC tai O.

a) Chitng minh AH =2.0M

b) Chitng minh O la tAm dwong tron ngoai tiép tam gidc ABC.

Bai 3. (Pé thi vao 10 - Chuyén Todn - TP H6 Chi Minh nam hoc 2024 - 2025)

Cho tam gi4c nhon ABC (4B < AC) noi ti€p duong tron (O). Goi E 1a diém bat ky trén cung nho
BC ctia (O) (BE < BA). Trén cac canh 4B, AC lan lwot 18y cac diém K, L sao cho

BK = BE, CL=CE.Goi M, N lan lwotla trung diém BC va KL.

a) Chirng minh BNC = 90°.
b) Goi F la di€ém thudc (0) sao cho EF song song v&éi BC.Chirng minh MN song song v&i AF.

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 1



MathExpress Education | | www.mathexpress.vn

Bai 4. (Dé thi vao 10 - Chuyén Toan - tinh Pik Lak ndm hoc 2024 - 2025)

Cho hai dwong tron (O;;R,) va (O,;R,) (véi R > R,) cat nhau tai hai diém phan biét 4,B.Qua
diém A ké duong thing cit (O,), (0,) lanlwottai C, D (déu khac A) sao cho A4 1a trung diém
cia doan CD . Puwong tron ngoai ti€p tam gidc BCD cat dwong thang 4B tai diém E (khac B),
duong thing EC cat duwong tron (O,) tai diém P (khac C), dwong thing ED cit dudng tron
(0,) tai diém Q (khac D).

a) Chirng minh rang: ABCP «» ABDQ.

b) Chitng minh rang: Ba diém 4, P, O thang hang.

c) Vé phan giac trong EI cua tam giac EPQ; vé PM, QN lan lwot 1a phan giac trong clia tam giac
CPI vatam gidc DQI . Chirng minh rang: MN//CD.

Bai 5. (Pé thi vao 10 - Chuyén Toan - tinh Nam DPinh nam hoc 2024 - 2025)

Cho tam giac nhon ABC nbi tiép dwdng tron (0) va AB < AC.Ba duong cao cua tam giac 4BC
la AD, BE, CF d6ng quy tai diém H .Goi AQ la dwong kinh ctia dwong tron (0) , dwong thang
HQ cdt canh BC tai diém M . Pudng tron ngoai tiép tam gidc AEF cat duwong tron (O) tai diém
N va cat dwong thang AM tai diém K (N, K khac 4), dwong thing AN cat dwong thang BC
tai diém P.Chirng minh rang:

a) HQ vudng goc vdi AN va F/‘D?I:P/IZ—D\E, FDK = NDE .

b) Ba diém P, E, F thang hang.

¢) PE.PF < PM".

Bai 6. (P& thi vao 10 - Chuyén Toan - tinh Quang Binh nam hoc 2024 - 2025)

Cho duwdong tron (0) va day cung 4B khong di qua O. Trén doan thiang 4B 14y diém H khac B
sao cho AH > BH . Duong thng qua H vudng géc v&i AB ct cunglén 4B cha (O) tai M. Goi
E,F lan lwot 12 hinh chiéu vudng goc cia H trén MA, MB.DPwong thang qua M vudng goc voi
EF cit AB, FH vacungnhd 4B cta (O) lanlwottai D, K, N.Chtng minh ring:

AM®  AH AD
BM* BH BD’

a) Cac tr gidc MEHF va AMHK ndi tiép. b) AN song song véi HE va
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Bai 7. (Pé thi vao 10 - Toan chung (L&p KHTN) - tinh Nam DPinh ndm hoc 2024 - 2025)

Cho dwong tron (O) véi duwong kinh BC . Trén tia d6i cla tia CB 14y diém D, goi DA 1a tiép
tuyén ctia dwong tron (O) véi 4 1a tiép diém. Ké dudng thdng qua 4 vudng géc véi BC tai M va
cit duongtron (O) tai E (E khac A). Goi AH 13 dwong cao cla tam gidc ABE, AH cat BC tai
F.Goi I 1a trung diém cta doan AH , dwdng thing BI cit dwong tron (O) tai K (K khéc B),
AK cat BD tai N.

a) Chirng minh cac diém E,M,F,H cung thuéc mot dwong tronva DB.DC = DM .DO.

b) Chitng minh AFEC 13 hinh thoi va BAH = ADB.

c) Chitng minh MK 1 AN va MD = 2MN

Bai 8. (Pé thi vao 10 - Toan Chung (Lé&p KHXH) - ndm hoc 2024 - 2025)

Cho dwdng tron (O) véi duong kinh BC . Trén tia d6i clia tia CB 14y di€m D, goi DA 1a tiép
tuyén ctia dwong tron (O) véi 4 1a tiép diém. Ké duong thdng qua 4 vudng géc véi BC tai M va
cit duongtron (O) tai E (E khac 4). Goi AH 13 dwong cao cla tam gidc ABE, AH cat BC tai
F.Goi I 1a trung diém cta doan AH , dwdng thing BI cit dwong tron (O) tai K (K khéc B),
AK cat BD tai N.

a) Chirng minh cac diém E,M,F,H cung thudc mét dwong tronva DB.DC = DM .DO.

b) Chitng minh AFEC 13 hinh thoi va BAH = ADB.

¢) Chirng minh MK 1 AN va dwong thang DK cat dwong thang OF tai mot di€ém nam trén
dwong tron (0)

Bai 9. (Pé thi vao 10 - Chuyén Toan - tinh Hai Dwong nam hoc 2024 - 2025)

Cho dwong tron (O) cd dinh va diém A4 ¢6 dinh trén (O), cac diém B,C thay ddi trén (0) sao cho
B,C khongtrung 4 va AC < BC.Diém M trén doan BC sao cho MAC = ABC. Goi / latam
duwdng tron noi ti€p tam gidc ABC va BI cat AC tai D.Goi J 1a tAm dwdng tron ndi tiép tam
gidc MAC .

a) Chirng minh rang hai tam gidc CJM va CI4 dong dang.

b) Goi P 1a giao di€ém khac / ctia dwong thang CI va dwong tron ngoai ti€p tam giac AID
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duong thang PM cat dwong thang JD tai N.Chirng minh rang bon diém N,M,J,C thudc mot
dwong tron.

¢) Goi T la tAm dwong tron ngoai ti€p tam gidc BNC . Chirng minh khi B,C thay d6i trén (0)

T luén thudc mot dwong co dinh.

Bai 10. (D& thi vao 10 - Chuyén Toan - tinh Bic Giang ndm hoc 2024 - 2025)

Cho dwong tron (O) dwong kinh 4B, I 1a diém bat ki thudc doan thing O4 (I khac 4 va 0),
day cung CD cla dudng tron (0) vudng goc véi AB tai 1. Tir diém [ ké cic dwong thiang IM,
IN lan lwot vudng goc véi cac dwong thang AC, BC (M thudc AC, N thudc BC). Goi P la giao
diém ctia hai dwong thang MN va AB, E 14 giao diém thir hai cia dwdng thang PC va dwdng
tron (O) (E khac C).

a) Chirng minh t& giAc AMNB noi ti€p dwoc trong mot dwong tron va PM .PN = PA.PB.

b) Goi F la tAm duwdng tron ngoai tiép tir giAc AMNB. Chitng minh dwong thang /E vudng goc
voi dwong thing CE va ba diém E, I, F thang hang.

MA.AB.BN

c6 gia tri khong d6i khi diém 7 di chuyén trén doan thing
CP.CD.CE

¢) Chitrng minh biéu thirc
OA (I kKhac Ava O).
Bai 11. (Pé thi vao 10 - Chuyén Toan - tinh Lai Chdu ndm hoc 2024 - 2025)

Cho 4, B 14 hai diém 8 dinh nam trén dwong tron tAm O, ban kinh R = 2. Gid st C 1a diém c6
dinh trén tia d6i ctia tia B4 sao cho CO = 4. Mot cat tuyén thay d6i qua C cit dwdng tron (O) tai
D va E (D nam gitva C, E).

a) Chirng minh rang: CD.CE =12.

b) Cac dwong tron ngoai tiép cac tam gidc BCD va ACE cat nhau tai giao diém thtr hai M.Biét rang

bén diém O,B, M, E tao thanh tir giAc OBME . Chitng minh rang: T gi\c OBME ndi tiép.

c) Khi M di chuyén, chirng minh rang: MO . MC <8.
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Bai 12. (Pé thi vao 10 - Chuyén Toan - Hai Phong nam hoc 2024 - 2025)

Cho dwong tron tAm O, dwong kinh A4B. Vé dwong thang d 1a tiép tuyén tai diém A clia dwong
tron (O). Ldy diém C c¢8 dinh thudc doan thing 04 (C khac 4 vakhac O). Goi DE la day cung
thay d6i cia duong tron (O) nhung ludn di qua diém C (DE khac AB). Cac tia BD va BE cit
dwong thiang d theo thir tw tai cic diém M va N.

a) Chirng minh t& giAc DENM 13 ti gidc noi tiép dwong tron.

b) Goi F la giao diém thit hai cia duwdng tron ngoai ti€p tam gidc BMN va dwong thang 4B.
Chirng minh F 1a diém c6 dinh va tich AM.AN khong d6i khi diy cung DE cua

dudng tron (O) thay d6i.

¢) Goi / 1a tAm dwong tron ngoai tiép t& giAc DENM . Xac dinh vi tri cda diy cung DE

dé tong IB + IM dat gia tri nho nhét.

Bai 13. (Pé thi vao 10 - Chuyén Nga Phap Trung - tinh Hoa Binh ndm hoc 2024 - 2025)

Cho duong tron (O) c6 dwong kinh BC. Goi A4 la diém chinh gitra ctia cung BC. Ké duwdng kinh
AD. Liy diém E thudc cung nhé AC (E khic 4 va C). Goi F la giao diém cuia hai dudng thang
AB va CE. Ké AH vudng géc véi FC (H € FC), AC cat OH tai I. Chirng minh rang:

a) Tk gidc AHCO ndi tiép.

b) HO la tia phan gidc cua goc AHC va AI.AH = HF.CI

c) Badiém F, I, D thang hang.

Bai 14. (Pé thi vao 10 - Chuyén Tin - tinh Hoa Binh nam hoc 2024 - 2025)

Cho tam giac nhon ABC (AB < AC) noi tiép dwong tron (0) Ké dwong cao 4D cua tam giac

ABC (D thudc BC).Goi E, F lan lwotla hinh chiéu caa diém D trén cic canh 4B, AC. Goi S

la giao diém ctia EF va BC.

a) Chirng minh: EFD=EDB

b) Chirng minh t& gidc ndi BEFC ndi ti€p va SD* =SB.SC

¢) Dwdng thang S4 cat duwong tron (O) tai M (M khac 4), MD cit dwdng tron (O) tai N (N

khac M ). Goi I la trung diém ctia DN . Chirng minh IF = IC.
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Bai 15. (Pé thi vao 10 - Chuyén Toan - tinh Binh Phwéc nim hoc 2024 - 2025)

Cho tam gidc nhon ABC v&i AB < AC. Ba dwong cao AD, BE, CF cat nhau tai H (véi
DeBC,Ec€ AC, F € AB).Goi A4, B, lan lwot la cac diém doi xrng véi Hqua D va E; M la
trung diém ctia BC. Hai dwong thang EF va BC cat nhau tai diém P.

a) Chirng minh cac diém 4, B, C, 4,, B, cung thudéc mdt duwong tron.

b) Chtrng minh PE-PF = PM - PD va H la tryc tam cda tam giac APM.

Bai 16. (Pé thi vao 10 - Chuyén Toan - tinh Tuyén Quang ndm hoc 2024 - 2025)

Cho tam giac nhon ABC c6 AB < AC. Goi (O) la dwdng tron ngoai ti€p tam giac 4BC . Pwong
thang A0 cat BC tai E. Trén doan AO 14y diém D sao cho OD = OE . Pudng di thang qua D,
vudng goc véi BC cat BC,AC, AB lan lwot tai X,Y,Z . Dwong tron ngoai tiép tam gidc AYZ cat

lai (O) tai diém T khac 4.Chirng minh rang:

a) Tam giac OXE la tam giac can.

b) Bé6n diém C, X, Y, T cung thudc mdt dwong tron.

¢) BX =CE.

d) AT J/ BC.

Bai 17. (Pé thi vao 10 - Chuyén Toan - tinh Lao Cai ndm hoc 2024 - 2025)

Cho ntra dwong tron (O;R) dwong kinh AB. Goi M 1a mét diém thudc nira dwong tron da cho

(M khac 4 va B), H 1a hinh chiéu ctia M trén 4B.DPuwdong thiang qua O va song song voi MA
cdt ti€p tuyén tai B cla ntra duwong tron (O) tai diém K.

a) Chirng minh t gidc OBKM ndi tiép.

b) Goi C, D lan lwot 1a hinh chiéu cia H trén cac dwong thang MA va MB. Goi I 1a giao diém
cia AK va MH .Ching minh 7 la trung diém CD.

¢) Goi E, F lan lwotla trung diém cia AH va BH . Xac dinh vi tri ctia diém M dé dién tich t&

gidc CDFE dat gia tri l1&n nhit.

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 6



MathExpress Education | | www.mathexpress.vn

Bai 18. (P& thi vao 10 - Chuyén Toan - tinh Yén Bai nam hoc 2024 - 2025)

Cho dwdng tron (O;R) duwomg kinh 4B va E 1a mot diém bat ky trén dwong tron d6 ( E khac 4 va
B ). Dwdmg phan giac clia géc AEB cit doan thing AB tai F va cit dwong tron (O) tai diém thi hai
la K.

a) Chirng minh AKAF va AKEA la hai tam gidc dong dang.
b) Pudng trung tryc ctia doan thing EF cit OF tai /. Chirng minh ring duwong tron (/) ban kinh /E

ti€p xdc véi duwong tron (O) tai E va tiép xic véi dwdng thing 4B tai F.
c¢) Chirng minh MN//AB, trong d6 M, N lan lwot la giao diém thir hai cia AE, BE v&i dwong tron (1 )
d) Goi P la giao diém ctia NF va AK; Q la giao diém cia MF va BK . Tim gia tri nho nhit cta

chu vi AKPQ theo R khi E di chuyén trén dwdng tron (0)

Bai 19. (Pé thi vao 10 - Chuyén Toan - tinh H3 Nam ndm hoc 2024 - 2025)

Cho tam giac nhon 4BC ndi ti€p dwong tron (O). Cac dwong cao AD, BE, CF cla tam gidc ABC
cat nhau tai H.

a) Chirng minh DA 1a tia phan gidc ctia géc EDF'.

b) Chirng minh HD + HE + HE =1.
AD BE CF

c) Goi M lagiao diém cuia tia EF vé&i duong tron (0) Goi P,Q lan lwot 1a tAm dwong tron ngoai

ti€p tam gidc BMF va tam gidc CME. Chirng minh AM | PQ.

(4B + BC +CA)
AD* 4+ BE* + CF*

d) Tim moi lién hé gitra cac canh ctia tam gidc ABC dé biéu thirc dat gia tri nhé

nhat.

Bai 20. (Pé thi vao 10 - To4n chung - tinh Ha Nam nim hoc 2024 - 2025)

Cho duong tron (O;R) c6 hai dwong kinh 4B va MN (M ,N khong trung vé&i cac diém 4, B). Cac
duong thing BM,BN cit tiép tuyén ké tir diém A cta duong tron (O;R) lan luot tai cac diém E,F

a) Chirng minh AM //BF .
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b) Chirng minh tir gidc MNFE ndi ti€p duwong tron.

¢) Goi P,Q lan lwot 12 trung diém cla cac doan thang AE, AF . Ké dwong thang Pl vudng goc véi

BQ (I 1a diém thudc BQ ), dwong thiang PI cit OA tai H.Ching minh H 1a trung diém ctia 40
d) Tim gia tri nho nhit cta dién tich tam gidc BPQ theo R khi hai dwong kinh 4B va MN thay doi.
Bai 21. (Pé thi vao 10 - To4n chuyén - tinh T4y Ninh nim hoc 2024 - 2025)

1. Cho doan thang 4B = 8cm. V& hai dwong tron tAm A va tAm B c6 cung ban kinh bang 5cm .

Tinh d¢ dai day cung chung cta hai dwdng tron.

2. Cho tam giac ABC ngoai ti€p duong tron (O). Goi D, E 1a cac tiép diém ctia 4B, AC v6i (O).

Duwong thang BO va DE cat nhau tai /.Chirng minh IM // AB v&i M 1a trung diém BC.

3. Cho tam gidc ABC cb BAC =100° va ABC = 20°. Lay diém D thudc mién trong tam giac sao
cho DAB =30° va ABD =10°. Tinh s do ACD.

Bai 22. (Pé thi vao 10 - Chuyén Toan - tinh Son La ndm hoc 2024 - 2025)

Cho dwong tron (O) duwdomg kinh 4B = 2R . Goi I 1a trung diém ctia doan thang 40, diém E
thudc dwong tron (O) (E khong trung véi A va B). Cac tia Ax va By lan lwot 1a tiép tuyén tai A4
va B cta duong tron (O) (Ax,By cung thudc mot nira mit phang chitra diém E c6 bo 1a dudng
thiang AB).Qua diém E ké dwong thang d vudng goc véi EI cat Ax, By lanluwottai M va N.
a) Chirng minh AMEI 1a tir giac ndi tiép.

b) Chirng minh ENI = EBI va AE.IN = BE.IM .

c¢) Goi P la giao diém cua AE va MI ; Q la giao diém cia BE va NI .Ching minh hai dwong
thang PQ va AM vudng goc.

d) Goi F la diém chinh giita cia cung 4B khong chira diém E cua dwong tron (O). Gid st ba
diém E,I,F thang hang. Tinh dién tich tam gidc MON theo R.

Bai 23. (Pé thi vao 10 - Chuyén Tin - tinh Tuyén Quang ndm hoc 2024 - 2025)

Cho tam giac tu ABC c6 ABC > 90° noi tiép dwong tron (O). Tiép tuyén tai C cua (O) cat dwong

thang 4B tai S. Ly diém P thudc mién trong tam gidc OAC sao cho SC = SP. Puwong thing SP
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cat (O) tai hai diém E, F (E & giita S va F). Cac dwong thang AP, BP catlai (O) 1an luot tai
K, L. Chirng minh rang:

a) Tam gidc ACS dong dang v&i tam gidc CBS;

b) APS = PBS;

c) Tk giac EKLF la hinh thang can.

Bai 24. (D& thi vao 10 - Chuyén Toan - tinh Bic Kan ndm hoc 2024 - 2025)

Cho tam gidc ABC vudng & 4 (AB < AC). Dwong tron tdm / ndi tiép tam gidc 4BC, tiép xic voi
cac canh BC, CA, AB lanlwottai D, E, F. Goi S 1a giao diém ctia 4/ va DE.

a) Chirng minh /ECD 1a t& giac nédi tiép.

b) Goi K, O lan lwot 12 trung diém ctia 4B va BC.Chirng minh K, O, S thang hang.

¢) Goi M 1a giao diém cia KI va AC. Pwong thiang chira dwong cao AH cla tam gidc ABC cat

duong thang DE tai N.Ching minh HNM = EMN.

Bai 25. (Pé thi vao 10 - Chuyén Tin - tinh Thai Nguyén nam hoc 2024 - 2025)

Cho tam gidc ABC vudng tai 4 c6 dwong cao AH. Trén doan thang 4B 14y diém K sao cho

AB =4AK. Trén tia d6i ctia tia HA 1ay diém [ sao cho HI = %AH . Ké KP vudng gbéc véi dwong
thang AH (P € AH). Chitrng minh rang:

a) AH =PI,

b) Tam gidc /KC vudng tai /.

Bai 26. (Pé thi vao 10 - Chuyén Tin - tinh Thai Nguyén nam hoc 2024 - 2025)

Cho tam giac ABC c6 ba goc nhon ndi ti€p duwdong tron (0) Ké BE vubdng gocvéi AC tai di€ém
E, CF vudnggocvoi AB tai diém F. Cac dwong thing BE, CF lan luot cat dudng tron (O) tai
hai diém P, O (P =B, 0= C). Tiép tuyén ctia duwdng tron (0) tai cAc diém B,C cat duwong thang
EF lan luot tai cac diém M, N. Puong thing NP cat duong tron (O) tai diém K (K = P).

Chirng minh rang:
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a) Tam giac NCE la tam giac can;
b) Cac diém M,Q,K thang hang.
Bai 27. (Pé thi vao 10 - Chuyén Toan - tinh Thai Nguyén nam hoc 2024 - 2025)

Cho tam giac ABC vuodngtai 4 va ACB =30°. Goi M la trung diém cta canh BC, diém [ latim

dwong tron ndi ti€p tam giac ABC.

a) Chirng minh ring AMC = AIC =120°.
b) Goi N 1a giao diém clia hai dwong thang MI va AC. Chirng minh rang AB = AN.
Bai 28. (Pé thi vao 10 - Chuyén Toan - tinh Thai Nguyén nidm hoc 2024 - 2025)

Cho tam giac 4BC (AB > BC) c6 ba goc nhon, ndi ti€p duong tron (0) . V& cac duwong cao
AD, BE va CF cta tam gidc ABC.Goi diém H 1a tryc tAm cta tam gidc ABC, I la trung diém
ctia doan thing DF . Tia Al cit dwdngtron (O) tai K (K = 4), tia BE cit dwdng tron (O) tai

J (J = B). Chttrng minh réing:

a) E la trung diém ctia doan thang HJ ;

b) TAm dwong tron ngoai tiép tam gidc /KD nam trén dudng thang BC.

Bai 29. (Pé thi vao 10 - Chuyén Tin - Lang Son ndm hoc 2024 - 2025)

Cho tam giac ABC khong cin, c6 ba gbc nhonva 4B < AC. Dwong tron tim / ndi tiép tam giac
ABC ti€p xtc vdiba canh BC, CA, AB lanluottai D, E, F.Liy S trén dwong thang EF sao cho
AS //BC,goi DINAS =H .

a) Chirng minh rang 5 diém 4, F, I, E, H nam trén cing mot dwdng tron va duwong thang HI 1a
phéan giadc cua FHE .

b) Goi DI N EF = K . Puwdng thiang di qua K va songsong véi BC cit AB, AC lanlwottai P, Q.
Chrng minh rang tam giac /PQ can va dwong thang 4K di qua trung diém cua BC.

c) Ké DI catlai dwong tron ndi ti€ép AABC & T . Chitng minh rang ST L AD.
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Bai 30. (Pé thi vao 10 - Chuyén Toan - tinh Lang Son ndm hoc 2024 - 2025)

Tir diém A ndm ngoai duong tron (O) ké tiép tuyén 4B véi B 1a tiép diém. Mot dwong thang d
di qua 4 va cat (O) tai M, N sao cho: O va B nam khac phia so véi d, di€ém M & giita Ava N.
Ké BH 1 AO (H thudc 40), goi K la trung diém cia MN.

a) Chirng minh rang AB*> =AM AN, KAO =0BK

b) Chitrng minh rang ti giAc MHON ndi ti€p va HB 1a phan giac cla MHN

¢) Pwong tron ngoai tiép tam gidc OMN cat dwong thang AB tai P, O va cat dwong thang HB
tai D (D khac H). Goi R 1a trung diém cta BD. Chirng minh rang dwong tron ngoai ti€p tam
gidc POR va (0) tiép xic véi nhau.

Bai 31. (Pé thi vao 10 - Chuyén Tin - tinh Phti1 Tho ndm hoc 2024 - 2025)

Cho tam gidc nhon 4BC ndi tiép dwong tron (O) véi cac diém 4, B, C c6 dinh. Diém M di dong
trén cung BC khong chivra 4 (M khac B, C va A4M khong vudng goc véi BC). Ké BE vudng goc
voi AM tai E. Goi N la giao diém ctia AM va BC, H va J theo thi tw 13 truec tAm cda cac tam
gidc CMN va ABN.Goi I 1a chan dudng vudng goc ké tir 4 dén duong thang BC, F 1a chin
dudng vuong goc ké tir C dén dwong thang AM .

a) Chirng minh rang IF // MB

b) Chirng minh A4BJ ©» ACMH

c) Khi diém M di dong nhung van théa man yéu ciu bai todn, chirng minh rang dwong thang HE
ludn di qua mot diém cé dinh.

Bai 32. (Pé thi vao 10 - Chuyén Tin - tinh Hoa Binh nam hoc 2024 - 2025)

Cho dwong tron (O; R) dwong kinh BC, diém H c¢6 dinh thudc tia doi cua tia BC. Qua H ké
duong thang d vudéng goc voi BC. Liy diém M bAat ki trén duong thang d, qua M ké cac tiép
tuyén MP, MK vé&i dwong tron (O). Day PK cat OM tai N va cat OH tai Q.

a) Chirng minh nam diém M, P, O, K, H cung thuéc mot dwong tron.
b) Chitng minh rang OH.0Q = R’.

c) Cho POK =120°. Tinh dién tich tr giac MPOK theo R.
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d) Chirtng minh rang khi diém M di chuyén trén dwong thang d thi trong tAm G cua tam giac
HPC chay trén mét duwong tron co dinh.

Bai 33. (Pé thi vao 10 - Chuyén Toan - tinh Dién Bién nidm hoc 2024 - 2025)

Cho dwong tron (0). B, C la cac diém cd dinh trén (O), BC #2R. 4 lamét diém thay ddi trén
(O) sao cho tam gidc ABC nhon. Ké cac dwong cao 4D, BE, CF clia tam giac 4BC. AA' la
duwong kinh cta (0).

1) Chirng minh ABAD «» ACAA’

2) M ladiém déi xirng véi 4 qua BC, N la diém doi xeng véi B qua AC.
a) Chirng minh rang CM .CE = CN.CD

b) Gid st M, C, N thang hang, R =8cm . Tinh 4B.

3) 1,J lan luot la trung diém ctia BC, EF. Al cat EF tai K, H 1a hinh chiéu cua X 1én BC.
Chirng minh 4, J, H thang hang.

Bai 34. (bé thi vao 10 - Chuyén Toan - THPT Chuyén Lam Son Thanh Hbéa ndm hoc 2024 - 2025)

Cho tam gidc nhon 4BC ndi tiép dwong tron (O). Goi M, N lan lwot 1a trung diém ctia BC va
AC. Puong thang di qua hai diém M, N cat (O) tai hai diém P, Q (véi M nam gitta P va N).
Goi D lamot diém trén canh 4B (v&i D khac 4, D khac B), dwong tron ngoai tiép tam giac
BDP cat BC tai I (I khac B).DPwong thiang DI cit dwong thiang AC tai K.

a) Chirng minh cac diém C, I, P, K cung thudéc mot dwong tron.

B PK
b) Chirng minh o8 =—
oCc PD

c) Puong thang 4P cit dwong tron ngoai ti€p tam gidc BDP tai G (G khac P). Pwong thiang IG

< . . s : . A coox S A
cat 4B tai E. Chirng minh rang khi D di chuyén trén canh 4B thiti s6 —422 khong doi.
AQE

Bai 35. (Dé thi vao 10 - Chuyén Toan - THPT Chuyén Phan Bi Chiu Nghé An nidm hoc 2024 - 2025)

Cho tam gidc nhon ABC c6 AB < BC < CA, ndi ti€p dwong tron (O) Cac duong cao AD, BE, CF

clia tam gidc ABC catnhautai #.Tia 4D cat dwongtron (O) tai diém G, tia GE cat dwong
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tron (O) tai diém / (G khac 4 va I khac G). Goi J la giao diém clia B/ va EF, K la giao diém

clia OA4 va EF.
a) Chirng minh HF.CE.BC = HC.BF .EF
b) Chirng minh JE =JF va HJ//DK

¢) Goi P 1a diém ddi xtrng véi O qua dwong thang CF, Q 1a diém ddi xtrng véi O qua dwong
thang BE va N la trung diém cta doan thing PQ.Chéng minh NJ 1 EF .
Bai 36. (Pé thi vao 10 - Chuyén Toan - tinh Ha Tinh ndm hoc 2024 - 2025)

Cho duwong tron (O). Tlr di€ém 4 nam ngoai dudng tron, vé cac tiép tuyén AE, AF téi duong tron
(O) (E, F 1acac tiép diém) va cat tuyén ABC (B, C thudc dwong tron (O), B nam giita 4 va C).
a) Chirng minh rang BE.CF = CE.BF

b) Goi H 1a giao diém ctia A0 va EF, I 1a trung diém cta BC. Pwong thang di qua I song song

voi CE cdt EF tai D, CD cat AE tai K . Ching minh HK vudng goc véi OF.

¢) Trong tam giac FBC lay diém N sao cho AN = AF . Qua diém N vé cac day cung BQO, CR, FP
ctia dwong tron (O). Chitng minh rdng tam giac POR la tam giac can.

Bai 37. (Pé khao sat - Chuyén Toan - THPT Chuyén Lam Son Thanh Hbéa ndm hoc 2024 - 2025)
Tam gidc nhon khéng cAn ABC noi ti€p dwong tron (O), dwong cao AH (H € BC). Goi K, L lan
lwot 12 hinh chiéu vudng goc ciia diém H trén cac canh 4B, AC. Puwong thang KL cit dwong tron
(O) tai hai diém P,Q (P va B cung phia déi véi AC).

a) Chirng minh t& giac BKLC noi tiép dwong tron.

b) Chitng minh BC 1a tiép tuyén cia dwdng tron ngoai ti€p tam gidc PHQ.

c) AH catlai dwong tron (O) tai T (T # A). Goi D 1a hinh chiéu vudng goc ctia H 1én KL; AD

cat dwong tron (O) tai M (M # A). Chitng minh HMT = 90",

Bai 38. (Pé thi vao 10 - Chuyén Tin - THPT chuyén Lam Son Thanh Hbéa nam hoc 2024 - 2025)
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Tam gidc nhon khéng cAn ABC noi tiép dwong tron (O), dwong cao AH (H € BC). Goi K, L lan
lwot 12 hinh chiéu vudng goc ctia diém H trén cac canh AB, AC. Puong thang KL cat dwong tron
(O) tai hai diém P,Q (P va B cung phia d6ivéi AC).

a) Chirng minh t& gidac BKLC ndi tiép dwong tron.

b) Chirng minh PQ vubdng géc véi AO.

c) AH catlai dwongtron (O) tai T (T # A). Chitng minh A 12 tAm dudng tron ndi tiép tam gic
PTO.

Bai 39. (bé thi vao 10 - Chuyén Toan - THPT chuyén Hung Vwrong Phd Tho nim hoc 2024 - 2025)
Cho tam giac nhon ABC noi ti€p dwong tron tdm O ban kinh R=4cm, BC = 43 em. Pwong tron
duong kinh BC ciat AB,AC lanlwottai E,F (E=B va F # C).Goi H la giao diém ctia BF va CE.
a) Chirng minh rang t& gidc AEHF ndi tiép dwdng tron va tinh ban kinh ctia dwong tron dé.

b) Chrng minh rang OA 1 EF.

c) Tlr 4 ké cac tiép tuyén Al, AJ téi dwong tron dwong kinh BC (7,J 1a cac tiép diém). Puong

. . HI.HJ
thang 4H cat duwong tron (O,R) tai K (K khac 4). Tinh Tk

Bai 40. (Pé thi vao 10 - Chuyén Toan - tinh Ba Ria Viing Tau niam hoc 2024 - 2025)

Cho tam gidc ABC nhon (4B < AC) noi ti€p dwong tron (O) va c6 hai dwong cao BD,CE cat
nhau tai . Cac tiép tuyén tai B va C cta (O) catnhau tai F. Cac dwong thang FB, FC lan luot
cat dwong thang DE tai M,N. Goi I 1a trung diém BC.

a) Chitng minh ME = MB va MI latia phan gidc cda FMN.

b) Pwdng tron ngoai ti€p tam giac 4ADE cat (O) tai K (K khac A). Chirng minh ba diém H,I,K
thang hang.

¢) Chitng minh cac diém F,M,N,K cung thudc mot dwong tron.

d) Goi dwong tron qua cac diém F,M,N,K 1a (S). Chitrng minh (S) tiép xuc véi (O).

Bai 41. (Pé thi vao 10 - Chuyén Toan - S& GD & PT Ha Ndi nam hoc 2024 - 2025)
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Cho hinh vudng 4BCD ndi tiép dwong tron (O), diém M nam giira hai diém B va C. Hai dwong
thang 4M va DC cétnhau tai P. Hai dwong thing DM va 4B catnhautai K.

a) Chirng minh tam gidc BCK dong dang v&i tam giac CPB

b) Hai dwong thang BP va CK catnhau tai A . Ti€p tuyén tai B ctia dwong tron (O) cat duong
thang MH tai R. Chitng minh tam gidc BRK 1a tam gidc vudéng can.

¢) Cac dwdng thang vudng goc véi OH ké tir O va H, cat duong thang 4B lanlwottai X va Y.
Liy diém Q thudc tia d6i cua tia BC sao cho BQ = CM. Chitng minh hai dwong thang OR, DK
cit nhau tai mot diém thudc duwdng tron ngoai ti€p tam gidc MXY.

Bai 42. (bé thi vao 10 - Chuyén Toan - Chuyén KHTN Ha N6i ndm hoc 2024 - 2025)

Cho tam gidc ABC nhon, khéng can ndi tiép duong tron (0). E,F lan lwot 1a trung diém cla
CA,AB.Diém P di chuyén trén cung nhé BC (P khac B,C).Goi M,N lan lwotla giao diém cta
PC,PB v&i EF . AM, AN cat (O) theo thir ty tai O,R (Q,R khac A).

a) Chirng minh rang t& gidc AFPM ndi tiép va EPF = @ .

b) Chirng minh rang giao diém ctia OF va RF nam trén (O).

c¢) LAy S,T 1an lwot thudc vao cac dwong thang CA4, AB sao cho ba dwong thiang ET, FS, AP song
song v&i nhau. Goi X va L 1an lwot la tAm dwong tron ngoai ti€p clia cac tam gidc NFS va MET .
Puong thang qua K vudng géc véi 4B cat dwong thiang qua L vudng goc véi AC tai J. Chitng
minh rang J lu6én nam trén mot dwong thang c¢d dinh khi P thay ddi.

Bai 43. (Pé thi vao 10 - Chuyén Toan - Chuyén Sw Pham Ha N6i ndm hoc 2024 - 2025)

Cho duong tron (O,R) va diy cung BC c6 dinh khong di qua tim O. 4 1a mét diém di dong trén
dudng tron (O,R) sao cho tam giac ABC nhonva 4B # AC . Cac duwong cao AD,BE,CF cuatam
gidc ABC catnhau tai diém A . Puwong thing EF cat dwong tron (O) tai hai diém P va Q sao
cho F nam giita P va E.Goi M latrung diém cia doan thang BC . Chitrng minh rang

a) AP = AQ* = AH - AD.

b) Bon diém P,Q,M,D cung nam trén mét dwong tron (o).

c) Tam / cla dwong tron (@) ludén thuéc moét dwong tron cd dinh.

Bai 44. (bé thi vao 10 - Chuyén Tin - S& GD & BT Ha Noi nim hoc 2024 - 2025)
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Cho tam gidc nhon ABC (4B < AC) ndi tiép duong tron (O). Puwdng thang di qua 4 va song song
véi BC cat (O) tai giao diém thir haila D. Goi M la trung diém ctia doan thang BC. Puong
thang DM cat (O) tai giao di€ém thi haila S.

a) Chirng minh rang tam gidc ACS dong dang v&i tam gidc BMS .

b) Goi J la trung diém ctia doan thang AS. Dwong thang BJ cat (O) tai giao diém thi haila 7.
Chirng minh rang dwdng thang CT song song v&i dwong thang AS.

c¢) Cac dwong cao DE, BF, CK cuatam gidc BDC dong quy tai H. Goi L la chan dwong vudng
gocké tir H dén KF. Chirng minh rang cadc dwong thang 4E va DL citnhau tai mot di€ém nam
trén dwong tron (O).

Bai 45. (Pé thi vao 10 - Chuyén Toan - tinh Vinh Phiic nim hoc 2024 - 2025)

Cho tam gidc 4BC nhon, khong cin ndi tiép dwong tron (0) va BAC=60°. CAc duong thang qua
C va B songsongvéi A0 cat duwong tron (O) lanlwottai £ va F' (E khac C, F khac B). Goi
H la tryc tam tam gidc ABC.Duwong thang BH cat dwong tron (O)tai diém thirhaila X (X = B);
duwong thang CH cat dwong tron (O)tai diém thirhai Y (Y = C).

a) Chirng minh tam gidc AEF d6ng dang véi tam giac HBC

b) Goi M 1a giao diém cia XF véi AC va N la giao diém cia YE véi AB. Chirng minh

MN // BC.

c¢) Chirng minh ba dwong thang MN, XY, FE dong quy.

Bai 46. (D2 thi vao 10 - Chuyén Toan - tinh Bic Ninh ndm hoc 2024 - 2025)

1. Cho tam giac ABC nhon khong can, ndi tiép dwong tron (O), dwong cao 4H (H € BC). Goi
K,L Tan lwot 1a chan dudng vudng goc ké tiv H dén AB va AC.DPwong thang KL cat dwong tron
(O) tai hai diém P,Q(P nam trén cung nhé AB). Chitng minh AKL = ACB va AP = AQ.

2. Cho doan thang BC c6 dinh va mot diém A thay ddi sao cho tam gidc ABC vudng tai 4. Hai
duwong phan giac trong ctia tam gidc ABC 1a BD va CE cat nhau tai diém O . Tim gia tri nhé nhéit

BD* CE?

cua biéu thic —+—.
BO Cco

Bai 47. (Pé thi vao 10 - Chuyén Toan - tinh Hwng Yén ndm hoc 2024 - 2025)
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1. Cho tam giac ABC vudngtai B (BC > AB) noi tiép trong dwong tron tam O, dwong kinh

AC =2R .Ké day cung BD vudng géc véi AC, H la giao diém cia AC va BD. Trén HC lay diém
E sao cho E d6i xirng véi 4 qua H. Duwong tron tAm O’ duwong kinh EC cat doan BC tai I ([
khac C)

a) Chirng minh HI 1a ti€p tuyén cia dwong tron dwong kinh EC

b) Khi diém B thay doi thi diém H ciing thay doi. Tim vi tri cia diém H trén doan AC d€ dién
tich tam giac O’IH 1a1én nhat

2. Mot x6 bang ton dang hinh noén cut (gia st mép khong dang ké, day nho bi bit ton) c6 cic ban
kinh day la 17cm va 10cm, chiéu cao 24cm. Tinh dién tich ton dé lam xo.

Bai 48. (Pé thi vao 10 - Chuyén Toan - tinh Ha Giang ndam hoc 2024 - 2025)

Cho tam giac déu 4BC,canh a, dwong cao AH. M la mot diém thay doi trén canh BC, qua M ké

MP vudng goc véi AB, MQ vudng gbcvdi AC. Goi O la trung diém cua AM.

a) Chirng minh nam diém A4,P,M,H,Q cung thudéc mot dwong tron.

b) Tk giac OPHQ la hinh gi? Vi sao?

¢) Xac dinh vi tri cia diém M trén canh BC dé d6 dai PO nho nhat, tim d6 dai dé theo a.

Bai 49. (bé thi vao 10 - Chuyén Toan - tinh Quang Tri ndm hoc 2024 - 2025)
Trén dwong tron dwong kinh 4B, 14y cac diém C va D sao cho BC = BD < %AB .Goi E 1a diém

doi xing véi D qua dwong thang BC, AE cattia CB tai F, cat dwong tron (B,BC) tao
H(H#E),CH cit AB tai I .

a) Chitng minh DC la tia phan gidc cia goc ADE .

b) Chitng minh nidm diém B,D,F,H va I cung nam trén mot dwong tron.

c) AD cat dwdng tron ngoai tiép t giAc BFDH tai J (J ;tD),JF cat CD tai K.

Chirng minh DH di qua trung diém cda doan thang JK .

Bai 50. (Pé thi vao 10 - Chuyén Toan - Thira Thién Hué ndm hoc 2024 - 2025)

Cho tam gidc nhon ABC c6 BC < AB < AC. Goi BD, CE 1a cac dudng cao, H 13 tric tAm cla tam
gidc ABC. Trén doan thang HC 14y diém P (P khac H va C), M 1a diém trén canh AC sao cho
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tia BD la phan gidc ciia gobc MBP. Goi N la diém d6i xirng véi B qua E. Pwong tron ngoai tiép
tam gidc MHC cat BM tai K (K khac M).

a) Chirng minh BHKN 1a t& giac ndi tiép

b) Chitng minh H la tdm dwong tron nodi ti€p tam gidc BKP.

¢) Goi I 1a tAm dwong tron ngoai ti€p tam gidc AMN . Chitng minh /, K, H thang hang.

Bai 51. (Pé thi vao 10 - Chuyén Toan - tinh S6c Triang ndm hoc 2024 - 2025)

Cho tam gidc ABC nhon ( AB < AC) ¢6 BC =10cm . Puong tron tAim O duwong kinh BC cat

AB, AC 1an lwot tai £ va D.Hai duwong thang BD va CE catnhautai H.

a) Chirng minh t& gidc AEHD noi tiép

b) Puong thing AH cit cungnhé ED tai K. Gia stt EKD = 135°, tinh dién tich hinh vién phan
gi¢i han bdi cung nhé ED va diy cung ED (cho 7 = 3,14 va két qua lam tron dén chir s6 thip
phan thi hai).

c) Puong thang AH cat duwong thang BC tai F. Goi P l1a trung diém CD . Dwdng tron ngoai tiép
tam gidc ABP cat dwong thang BC tai diém thir haila O.Chirng minh rang AF vudng géc BC va
O latrung diém CF.

Bai 52. (Pé thi vao 10 - Chuyén Tin - tinh Cin Tho nam hoc 2024 - 2025)

Mot céi binh hinh nén dwoc dit trén mot mit phang nam ngang sao cho dinh ctia n6 hwéng 1én
trén. Nguoi ta rét nwére vao binh cho dén khi muce nwéc dang cao cach dinh 8cm (nhuw hinh 1).
Sau d6, ngwoi ta ddo ngwoc cai binh lai sao cho dinh binh hwéng xuéng (nhw hinh 2). Khi do,

nguoi ta do dwoc phan khong gian tréng cia binh c6 chiéu cao 2cm. Biét rang lwong nwdc bén

trong binh khéng thay déi. Tinh chiéu cao cta céi binh da cho.

Hinh 1 Hinh 2

Bai 53. (Pé thi vao 10 - Chuyén Tin - tinh Cin Tho nam hoc 2024 - 2025)
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Cho hinh binh hanh ABCD c6 CB = CA. Goi M la diém bat ky trén tia déi ctia tia B4A. Pwong
tron ngoai tiép tam gidc ACD cat MD tai N (Nkhac D), dwong tron ngoai ti€p tam gidac AMN
cat MC tai K (K khac M).

a) Chirng minh t& gidc ABKC noi tiép.

b) Goi 7 1a giao diém ctia dwong thang AN va duwdong thang BK. Chirtng minh 7 ludn thudc mot
dwong thang c¢d dinh khi M thay d6i.

Bai 54. (Pé thi vao 10 - Chuyén Toan - tinh Kién Giang nim hoc 2024 - 2025)
Cho tam giac ABC cantai B, c6 ABC =40° va AC =1.Trén cac canh BA,BC, 13y cac diém twong

trng N,K'sao cho AN -CK :%. Goi M latrung diém cta AC.

Tinh s6 do ctia NMR.

Bai 55. (P& thi vao 10 - Chuyén Toan - tinh Kién Giang nam hoc 2024 - 2025)

Cho dwong tron (O) va day cung 4B khong la dwong kinh. Goi C 1a diém chinh gitta clia cung
lén AB. Cac tiép tuyén tai 4,B cta (O) catnhautai M . Goi D la hinh chiéu vudng géc ciia B
trén AC va E latrung diém ctia BD.Tia CE cat dwong tron (O) tai diém thi hai /. Goi G 1a
giao diém cia MC véi AB.

a) Chirng minh ring, bén diém B, E,F,G cliing ndm trén mot dudng tron.

b) Tia MF cat dwong tron (O) tai diém thir hai M . Chirng minh rdng: AH la dwong kinh clia
dwong tron (O)

b) Tia MF cat dwong tron (O) tai diém thir hai M . Chirng minh rdng: AH la dwong kinh cla
duong tron (O)

¢) Goi T 1a trung diém cia doan thang MG . Chitng minh rang, ba diém B, F’,I thang hang.

Bai 56 (Pé thi vao 10 - Chuyén Toan - tinh Tién Giang nim hoc 2024 - 2025):

Cho duwong tron tAim O va mot diém A4 & ngoai dwong tron dé. Qua diém A vé hai tiép tuyén 4B
va AC dén dwong tron (O) (B, C la cac tiép diém). Goi H la giao diém ctia 40 va BC,D la
trung diém ctia AC, tia BD cat dwong tron (O) tai di€ém thi haila E.

a) Chirng minh CDEH 1a mét tir gidc noi tiép.
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b) Chttng minh ring DA> = DE.DB .

¢) Goi F' la giao diém thir hai cha AE v&i dwong tron (O) Chirng minh OC la dwong trung truc
ctia doan thang BF.

Bai 57. (Pé thi vao 10 - Chuyén Toan - tinh Long An ndm hoc 2024 - 2025)

Cho AABC c6 ba goc nhon noi ti€p duong tron (O). Cac duwong cao AD, BE, CF ctia AABC cét
nhau tai H.

a) Chirng minh rang t& gidc BFEC 1a mot t gidc ndi tiép, xac dinh tAm dwong tron ngoai tiép ti
giac BFEC.

b) Goi Q la giao diém ctia dwong cao 4D véi (0) (O khac 4 ). Chirng minh rang ABHQ 1a tam
giac can.

¢) Goi I 1a trung di€ém ctia doan thang AH; K 1a giao diém cua AH va EF.

Chtng minh ring IE> = IKID.

Bai 58. (Pé thi vao 10 - Chuyén Toan - tinh Long An ndm hoc 2024 - 2025)

Cho duwong tron (O) va dwong tron (O') cat nhau tai M va N.Ké mot tiép tuyén chung ngoai lan
lwot tiép xtic véi duong tron (O) va duong tron (O') tai 4 va B.

Chirng minh rang MA NB 5.
MB NA

Bai 59. (Pé thi vao 10 - Chuyén Toan - THPT Nang Khiéu TP H6 Chi Minh ndm hoc 2024 - 2025)
Cho tir gidc 4BCD noi ti€p dwong tron (O) c6 tam gidc ABD nhon, AC diqua (0),/ latrung
diém BD,H la truc tam cla tam giac ABD. Goi E la giao diém ctia A/ va dwongtron (0) ( E
khac A4 ),ké HK vudng gécvdi A (K nam trén Al).

a) Chtrng minh rang t& giac CEHK 13 hinh binh hanh va IB* =ID* = I4-IK .

b) Liy diém F thudc cung nhé BD sao cho BAF = DAI . Chirng minh rang K ddi xrng véi F qua
BD

c) Chirng minh rang cac dwong phan giac trong ctia cac goc BAD va BKD doéng quy trén BD.

d) Qua H ké duong thang song song véi AC, 18y T sao cho TH =TK . Chirng minh bdn diém

O,K,T,F cung nam trén mot dwong tron.
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Bai 60. (Dé thi vao 10 - Chuyén Toan - tinh Pong Nai ndm hoc 2024 - 2025)

Cho tam gidc nhon ABC (véi AB < AC) ndi tiép dwong tron (0),c6 duwong cao 4D. Tiép tuyén
ctia dwong tron (O) tai B cat dwong trung truc doan thang BD tai diém P. Hai dwong thang DP
va AC catnhau tai diém E.

a) Chirng minh rang t& gidc ABDE ndi ti€p dwong tron

b) Goi O la giao diém ctia dwong thang AP va duong tron (0), véi Q khéc 4.

Chilrng minh @ = PAD

c) Goi K 1a giao diém ctia dwdng thang AD va dudng tron (O), véi K khac A. Goi 7 1a giao diém
ctia hai dwong thang CQ va DP. Chitrng minh rang ba diém B, /, K thang hang.

Bai 61. (Pé thi vao 10 - Chuyén Toan - tinh LAm P6ng ndm hoc 2024 - 2025)

1) Cho ntra hinh tron tAm O dwong kinh BC. Goi A 1a diém chinh gitta cung BC, D la diém
thudc cung AC (diém D Kkhoéng trung diém A va C ). Trén diy BD 14y diém E sao cho

BE = CD Chtng minh rang tam gidc ADE vudng cin.

2) Bac An dv dinh lam mo6t nha kinh tréng rau sach, phan mai vom

c6 dang ntra hinh tru dwong kinh day la 10 m, chiéu daila 40 m //

(minh hoa béi hinh bén). P& phu kin mai vom (gém dién tich xung

quanh nira hinh tru va ké ca hai ntra day) bac An ra cira hang mua /
m

mot tAm nhya Politiv, moi tAm c6 chiéu rong 2,2m va chiéu dai

50 m v&i gia 15000 dong /m’.Tinh s6 tién bac An mua cac tim nhua Politiv d€ pht kin mai vom &

trén, biét rang ctra hang chi ban nguyén tdm (1ay 7~3,14)

Bai 62. (Pé thi vao 10 - Chuyén Toan - tinh LAm Pong ndm hoc 2024 - 2025)

Cho tam giac ABC ndi ti€p dwong tron tam (O). Tia phan gidc clia cac géc B//RJ, A/ZQJ,A/@ cat
duwong tron (O) lan lwot tai D, E, F'. Chirng minh:

a) AD-BC = AC-BD + AB-CD

b) AD+ BE+CF > AB+ AC+ BC

Bai 63. (D2 thi vao 10 - Chuyén Toan - tinh Pak Néng ndm hoc 2024 - 2025)
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Cho tam giac ABC c6 3 gbc nhon (4B < AC). Vé dwong cao AD, BE, CF' cuia tam giac d6. Goi H
1a giao diém cta cac dwong cao vira vé. Goi M, N 1an lwot 13 trung di€ém cua cac doan thang AH

va BC.

a) Chitrng minh rang AMFN 1a tam gidc vudng.

b) Chirng minh AFMN AFAC.

¢) Goi P, O 1an lwot 1a chan cac dwong vudng géc tir M, N dén dwong thang DF . Chirng minh
rang giao diém ctia FE va MN thudc dwong tron dwong kinh PQ.

Bai 64. (Pé thi vao 10 - Chuyén Todn - THPT Chuyén Hung Vwong Gia Lai ndm hoc 2024 - 2025)
Cho duong tron (O; R) c6 dwongkinh AB ¢6 dinh, / la diém thudc doan thang 40 sao cho

Al =210 . Pwong thang qua / vudng géc véi duong thang 4B cat dwong tron (O) tai hai diém
phéin biét M va N.DPiém C di dong trén cung nhé MB (C khong trung véi M va B), E 1a giao
diém cta hai dudrng thang AN va BM. Puong thang qua E vudng goc véi dwong thang AB cit
duong thang AM tai F.

a) Chirng minh rang bén diém M, N, E, F cung thuéc mot duwong tron.

b) Goi D 1a giao diém ctia hai dwdng thing AC va MN . Chirtng minh rang AD.AC — Al.IB = Al
¢) Goi K 1a tAm cua dwong tron ngoai ti€p tam giac MCD. Tim gia tri 1&n nhit cia biéu thirc:
P=2KM KB - MK .MB

Bai 65. (Pé thi vao 10 - Chuyén Toan - tinh Binh Thuin nim hoc 2024 - 2025)

Cho duwong tron (O) dwongkinh BC va H la mot di€ém nam trén doan thang BO (H khong
tring véi hai diém B va 0). Qua H vé duong thang vudng goc véi BC, cat dwdng tron (O) tai
Ava D.Goi M 1agiao diém cta hai dwong thing AC va BD, N la chan dudng vudng goc ké tir
M gén BC.

a) Chirng minh ANM = ACD.

2
b) Chirng minh 2(&j _oH =1.
AB BH
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c) Tiép tuyén tai B ctia dwong tron (O) cat AN tai E. Chirng minh dwong thang EC ludn di qua

trung di€ém / ctia 4H khidiém H di dong trén doan thiang BO.

Bai 66. (Pé thi vao 10 - To4dn Chung - tinh Ninh Thudn ndm hoc 2024 - 2025)

Cho hinh thang ABCD ,vuéngtai 4 va D, AD=CD = %AB. Goi 0,0, lan lwot 1a trung diém cua

AB va CD va E,F 1atrung diém cic doan 40, va DO,. Trén doan thang EF 13y cac diém M,N
sao cho AMB =CND =90"

a) Chirng minh t& gidc ABCM néi tiép.

b) Goi S la giao diém clia AD va BC . Chirng minh BC,EF va 0,0, dong quy tai S .

¢) Chirng minh bén diém A4,D,M,N cung thudéc mot dwong tron.

Bai 67.(Pé thi vao 10 - Chuyén Toan - THPT Chuyén Lé Quy Don Khanh Hoa ndm hoc 2024 - 2025)
Cho 4,B la hai diém c6 dinh trén dwong tron (O,R),C 1a diém chinh gitta cung 4B va M la
diém di dong trén day cung AB(M # A,M # B).Tia CM cat (O,R) tai D(D =C).

a) Chirng minh AC> = CM.CD va AC 14 tiép tuyén clia dwong tron ngoai tiép tam giac ADM .

b) Cho R=5cm, AB=6cm, tinh R +R,,v6i R, R, Ian lwgt 1a ban kinh dwong tron ngoai tiép tam
gidc ADM va tam giac BDM .

Bai 68. (Pé thi vao 10 - Chuyén Toan - tinh Phd Yén ndm hoc 2024 - 2025)

Cho tam gidc ABC (AB < AC < BC) ngoai ti€p dwong tron (1) véi cac tiép diém trén BC, CA, AB
lanlwotla D, E, F. Goi G va H 1an lwot 1a chin dwdong vudng gécha tir B va C xuéng CI va BI.
Chrng minh rang

a) Tk gidc BGED la hinh thang

b) T& gidc BGFD ndi ti€p

c) Cac diém FE, F, G, H thing hang.

Bai 69. (Pé thi vao 10 - Chuyén Toan - tinh Phd Yén ndm hoc 2024 - 2025)
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Cho tam gidc ABC cantai A, c6 dwdng cao AH . Goi M 1atrung diém ctia AH; E, F 1an lwot la
hinh chiéu vudng goc cia H trén BM, AC. Duong thang CE cat cac dwong thang HF va BF

lan lwot tai G va K. Chirng minh rang

a) BEC = HEA

b) AG vubdng géc véi BF .

Bai 70. (Pé thi vao 10 - Chuyén Tin - tinh Binh Pinh ndm hoc 2024 - 2025)

Cho tam gidc ABC nhon c6 4B < AC ndi ti€p dwong tron (0). Ké dwong cao AH clia tam giac

ABC (H thudc BC).Goi P, O Ian lwotla chin dwong vudng goc ké tiv H dén AB, AC.

a) Chirng minh @: AHQ vabdn diém B, C, O, P cung nam trén mot dwdng tron.

b) Puwong thing PO va BC cit nhau tai M. Ching minh hai tam gidc MOH va MHP dong dang
va MH* = MB.MC

c) buong thang MA cat (O) tai K khac 4, I 1a tam dwong tron ngoai tiép ti giac BCOP. Chirng
minh ba diém /, H, K thang hang.

Bai 71. (Pé thi vao 10 - Chuyén Toan - tinh Binh Pinh ndm hoc 2024 - 2025)

Cho dwong tron (O) va mot day cung BC c6 dinh khong 1a dwong kinh. Xét di€ém A thay d6i trén
(O) sao cho ABC latam gidcnhonva AB < AC.Goi D,E,F lan lwot 1a chan cac dwong cao clia
tam gidc ABC ké tr 4,B,C. Goi H la truc tAm cia tam giac ABC va I 1a trung diém cua BC.
a) Chirng minh IEC =ICE va IE 1a ti€p tuyén ciia dwong tron ngoai tiép tam giac HEF .

b) Goi P la giao diém clia hai dwong thang EF va BC . Duwong thang PH cat dwdng tron ngoai
tiép tam gidc HEF tai diém thi haila O khac H . Chieng minh PD- Pl = PE- PF va AFQ = PIO.
¢) Goi L 1a diém ddi xtng véi 4 qua O va M, X,K Ian lwot 1a hinh chiéu vuéng goc ciia L 1én
BC,CH,BH . Chitng minh dwdng tron ngoai tiép tam giac MNK ludn di qua mot diém cd dinh.
Bai 72. (Pé thi vao 10 - Chuyén Toan - tinh Quang Ngii nim hoc 2024 - 2025)

1) Cho tit giAc ABCD ndi tiép duwong tron (O). Hai tia 4B va DC cat nhau tai £ sao cho

AED = 40° ,hai tia BC va AD catnhau tai F sao cho AFB =30". Tinh s8 do cac gdc trong cua tir
giac ABCD.
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2) Cho dwongtron (O) va BC la day cung c6 dinh khac dwong kinh caa (O), 4 la diém di déng
trén cung lén BC sao cho tam giac ABC c6 ba goc nhon. Goi (/) la dwong tron ndi ti€p tam giac

ABC . Tia phan giac cua goc BAC cit (O) tai D (khac A).

a) Chirng minh tam gidc DBI can. Tir d6 suy ra D 1a tAm dwong tron ngoai tiép tam giac IBC.
b) Goi E, P, Q lan lwot 1a cac tiép diém cta (/) véi BC, CA, AB . DPwong thiang qua A4 va song song
vGi BC catcactia EP, EQ Ian lwottai M, N.Goi F 1a diém d6i x¢ing véi E qua 1.
Chirng minh AM = AN va F la tryc tam tam gidc EMN .
c¢) Tiép tuyén tai B va C cua dwong tron (O) cit nhau tai K. Goi X, Y Ian lwot 1a hinh chiéu cta
K trén cac dwong thang AB va AC. Chirtng minh rang dwong thang XY ludn qua diém c6 dinh
khi A thay doi.
Bai 73. (Pé thi vao 10 - Chuyén Toan - tinh Quang Nam ndm hoc 2024 - 2025)

Cho hinh binh hanh ABCD ¢6 géc BAD 1a gbc ti, AB < AD va tia phan giac cia goc BAD cat
canh BC tai K sao cho CK < AB.Trén canh AB 14y diém L sao cho AL = CK . Hai doan thang
AK va CL citnhau tai M . Dudng tron ngoai tiép tam gidc ALM cat dwong thang 4D tai N (N
khac A).

a) Chirng minh AB.NL = AK.NM

b) Chtrng minh CNL = 90°

’ BA BC BD
c) Goi / la giao diém cua BD va KL, chirng minh —+—C =—.
BL BK BI

Bai 74. (Dé thi vao 10 - Chuyén Toan - tinh Quang Nam nim hoc 2024 - 2025)

Cho tam gidc nhon ABC (4B < AC) c6 AE la dwong phan giac (£ thudc canh BC). Trén duong
thang di qua A4 va vudng goc véi AE 14y diém D sao cho goc BCD bang 90°. Trén canh AB 14y
diém F sao cho goc DEF bang 90°.

a) Chirng minh t& gidc ADCE noi ti€p dwong tron va BE* = BA.BF

b) Goi O 1a tAm duwdng tron ngoai tiép tam gidc AEF , dwdng thang di qua E va song song v&i

AC cat canh AB tai P.Ching minh OP vudng géc vdi AE va diém O thudc dudong thang BD.

Bai 75. (D& thi vao 10 - Chuyén Toan - THPT LE QUY PON TP Pa Nang nim hoc 2024 - 2025)
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Cho tam giac ABC nhon (AB < AC) noi ti€p dwdng tron (0), cac duong phan giac ciia tam giac
cit nhau tai /. Pwong thang vudng goc vai Al tai I 1an lwot cat cac dwong thang BC, 4B, AC tai
cac diém D, E, F.Duwdng tron (0) cattia Al tai difm N (khac A) va cat doan thang DN tai
diém K (khac N).

a) Chirng minh rang tr gidc BEIK noi tiép

b) Pudng tron ngoai tiép tam giac AEF cat dwong tron (0) tai diém P (khac A). Chirng minh
rang cac dwong thang PN, BC, IK dong quy.

Bai 76. (Pé thi vao 10 - Chuyén Toan - THPT Lé Quy D6n TP Pa Nang nim hoc 2024 - 2025)

Trén tia phan gidc cua géc nhon x4y 14y diém O (khac A) va vé duong tron (0) ti€p xic v&i cac
tia Ax, Ay lanlwottai B, C. Trén cac tia Ax, Ay lan lwot 14y cac diém D, E sao cho

AB < AD < AE . Goi M 1a trung diém clia doan thang DE. Cac doan thang AM, BC cat nhau tai
N . Chrng minh rang ON vudng géc véi DE.

Bai 77. (Pé thi vao 10 - Todn Chung - KHTN Ha N6i nam hoc 2024 - 2025)

Cho hinh vuéng 4ABCD . Lay diém P thudc canh AB (P khac A va B).Goi J 1a tAm dwong tron
ndi ti€p cda tam gidc PAD.

a) Chirng minh rang t& gidc PJDB ndi tiép

b) Goi H 1a truc tAm cda tam gidc PJD, S 1a giao diém ctia JH va AD.Ching minh rang SH = SD.
c¢) Goi L la tdm dwong tron noi ti€p ctia tam gidc PBC, K la truc tim cda tam giac LPC . Pwong
tron noi tiép cla tam gidc PCD ti€p xic CD tai E . LAy F thudc doan thang CD sao cho

CF = DE . Chitng minh rang tam gidc FHK vudng cAn.

Bai 78. (Pé thi vao 10 - Todn Chung - Chuyén Sw pham Ha N§i ndm hoc 2024 - 2025)

Cho tam gidc ABC cantai A.LAy D thudc BC sao cho DB =2DC.DPuwong thing qua D song
song voi AC cat AB tai E, dwong thing qua E song song véi BC cat AC tai F. DPuwong tron
ngoai ti€p tam gidc AFE cat AD tai M khac A.

a) Chirng minh BDME, CDMF 13 t& giac noi tiép

b) Chitrng minh MB =2MA

c) Chirng minh BMD=2CMD

Bai 79. (Pé thi vao 10 - Todn Chung - THPT Chuyén Lam Son Thanh Héa ndm hoc 2024 - 2025)
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Cho duwong tron (O) ngoai ti€p tam gidc nhon ABC (AB<AC). Hai dwong cao BD va CE cua
tam gidc ABC catnhautai H (D e AC,E € AB). Tia phan giac clia goc BAC cat duwong thang BD
va dudng tron (O) lan lwottai M va I (I khac A). Pwong thing BD cit dwong tron (O) tai

K (K khéac B), hai dwong thang AC va IK cdtnhau tai Q.

a) Chirng minh t& giAc ADHE noi tiép.

b) Goi P 1a giao diém clia hai dwong thing OH va AB.Chirng minh dwdng thang MO song song
v&i dwong thing BC va Al 1a dwong trung truc ctia PQ.

c) bat BC=x, DE=y. Tinh d6 dai doan thang MQ theo x, y.

Bai 80. (Pé thi vao 10 - Todn Chung - THPT Chuyén Lam Son Thanh Héa ndm hoc 2024 - 2025)

Cho tam giac 4BC cantai 4, BAC <90° noi ti€p dwong tron ( O ). Tiép tuyén tai A va C cat
nhau tai S. SB cat (0) tai D. CD cat S4 tai K.

a) Chirng minh ring A4S//BC va KA = KD-KC.

b) Chirng minh rang hai tam giac KSD va KCS dong dangva K 1a trung diém A4S .

¢) Chirng minh ring AC> =2CD-CK va BD =2CD.
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HU'G'NG DAN GIAI CHI TIET
Bai 1. (Dé thi vao 10 - Chuyén Toan - trwedng THPT chuyén Ha Long nim hoc 2024 - 2025)
Qua diém 4 & bén ngoai duong tron (O) vé hai tiép tuyén 4B, AC véiduongtron (0) (B, C la
cac tiép diém). Trén doan thang BC ldy diém D batki (D khac B, D khac C). Puong tron (O)
ngoai tiép tam gidc ACD cat dwong tron (O) tai di€ém E (£ khac C), tia AE cat duong tron (O)
tai diéfm F (F khac E), hai duong thiang 4D va CF cat nhau tai diém G.

a) Chirng minh t& giac DEFG noi tiép.

EA BA
b) Chtrng minh —=—.
ED BD

c) Chirng minh GB =GF'.
d) Hai dwong thang CE va 4D cat nhau tai diém M, dwong thing BM cat duong tron (O)tai
diém N.Chirng minh ba diém N, D, F thang hang.

Lo gii
a) ACE = ADE (hai goc noi tiép dwong tron

\_—

(0') cling chan AE)

ACE = CFE (gbc ndi tiép, goc tao bdi tia tiép

J
>

tuyén va day cta (O) clng chin CE)

= ADE = CFE

Tt gidc DEFG c6 ADE = GFE
= T gidc DEFG ndi ti€p (diéu phai chirng

minh)
b) AABE va AAFB cé A chung; ABE = AFB (gbc ndi tiép, goc tao badi tia ti€p tuyén va day cia

(0) cling chén BE )= AABE » AMFB = 2454
BA FA

— e~

T gidc AEDC noitiép (0') = EDB = EAC, EBC = EFC (hai géc ndi tiép dwong tron (O) cing

chdn CE =>ABED » AFCA =P _AC

BD AF
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EA BA ED AC:>EA ED
BA FA BD AF ~ BA BD

AB, AC la hai tiép tuyén clia (0) = AB = AC,két hop véi

EA BA
— —— =—— (diéu phai chitrng minh).
ED BD

c) EAD = ECD (hai géc ndi tiép (O') cling chan DE), ECB = EFB (hai goc ndi tiép (O) ciing chan
EE\‘): EAD = EFB = AG /| BF = AGC = BFC (hai gbc dong vi) va AGB = FBG (so le trong)
ABC = BFC (g6c ndi tiép, goc tao béi tia tiép tuyén va day cia (O) clng chan BC ), két hop voi
AGC = BFC = ABC = AGC = Tt gidc ABGC ndi tiép.

Té gidc ABGC nditiép = AGB = ACB.C6 AB = AC = ABC = ACB.Vay GBF = GFB
= AGBF can = GB = GF'. Ta dwoc diéu phai chitrng minh.

d) T& gidc ABGC noi tiép = BAG = BCF ma BCF = BNF (ndi tiép (O) cung chan 1/3?) nén
BAD = BNF (1)
AEM va ACDM c¢6 AME = CMD (d6i dinh) va EAM :@(néi tiép (O') cling chan ED)

= AAEM «» ACDM = %:% = MAMD = ME.MC.

MC

ABEM va ACNM c6 EMB = NMC (d6i dinh) va EBM = NCM (noi ti€p (O) cung chan Z/Z—]\\f)

ME _MB

= ABEM < ACNM = = MEMC = MB.MN ma MAMD = ME.MC
MN MC
= MB.MN = MAMD = MB MD )
- MN
MB MD
AMBA va AMDN c6 AMB = NMD (d6i dinh) va — =——
MA  MN

— AMBA » AMDN = BAM = DNM , két hop véi (1) = BND = BNF = N, D, F thing hang.

Ta dwoc diéu phai chirng minh.
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Bai 2. (Pé thi vao 10 - Chuyén Toan - TP H6 Chi Minh ndm hoc 2024 - 2025)
Cho tam gidc nhon 4BC c6 dwong cao BE, CF citnhautai H vd M 1atrung diém BC.Dudng

thang qua 4 va vudng goc v&i EF cat dwong trung truc cia BC tai O.
a) Chirng minh AH =2.0M
b) Chitrng minh O la tAm dwong tron ngoai tiép tam gidc ABC.

Loi giai

a) Goi K latrung diém AH.

Ching minh dwoc: KE = KF;ME = MF
= MK latrung truc EF.

= MK 1 EF = MK // OA

Ma: OM // AH (L BC)

= AKMO la hinh binh hanh.
= OM = AK = %AH = diéu phai chirng

minh

b) K la trung diém AH, KM // AS

= M latrung diém HS.

Ma: M latrung diém BC

= BHCS la hinh binh hanh.

— SC L AC tai C (BH L AC)

Chrng minh dwoc: O 1a trung diém A4S.

Xét AACS vudng tai C c6 CO la trung tuyén

:CO:AO:%AS

Ma: CO= OB (O latrungtruc BC)
Viy_OC = OB = OA = diéu phai chirng minh.
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Bai 3 (Pé thi vao 10 - Chuyén Toan - TP H6 Chi Minh ndm hoc 2024 - 2025):

Cho tam gidc nhon ABC( 4B < AC) ndi tiép duong tron (O). Goi E 1a di€ém bét ky trén cung nho

BC clia (O) (BE < BA). Trén cac canh 4B, AC lan lwot ldy cac diém K, L sao cho

BK =BE, CL=CE.Goi M, N lanlwotla trung diém BC va KL.

a) Chirng minh BNC = 90°,

b) Goi F la diém thudc (O) sao cho EF songsong véi BC. Chirng minh MN song song véi AF.

Loi giai
a) Goi QO latrung diém BL.
Chirng minh dworc: N = NO = MO = 1 (D
K\ BE) EC 2

—— e~ e~

ABC
= ABC + BCA :%sdBAC:]ﬁ’ 2)

Tw (1) va (2) = ANOM @ ABEC = MV _ l
BC 2
. 1
Xét c6: NM la trung tuyén va NM = EBC

= ABNC vuong tai N = diéu phai chirng minh
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b) C6 ANOM @ ABEC = M, = C,
Lai co: ]\72 — ACB= NMB = ACE = AFE
Vi ACE = AFE (cting chin A4E)

Nhu vay: NMB = AFE = didu phai chting minh

Bai 4 (Pé thi vao 10 - Chuyén Toén - tinh Pak Lk ndm hoc 2024 - 2025):
Cho hai dwong tron (O;R,) va (O,;R,) (véi R, > R,) cat nhau tai hai diém phan biét 4,B. Qua
diém 4 ké dwong thang cat (0,), (0,) lanlwot tai C, D (déu khac 4) sao cho 4 la trung diém

ctia doan CD . Pudng tron ngoai tiép tam gidc BCD cit dudong thang 4B tai diém E (khac B),

dwong thang £¢ cat dwong tron (O,) tai diém P (khac ¢ ), dwong thang ED cat dwdng tron
(0,) tai diém Q (khac D).

a) Chirng minh rang: ABCP « ABDQ.

b) Chirng minh rang: Ba diém 4, P, O thiang hang.

c¢) Vé phan gidc trong EI cua tam giac EPQ ; vé PM, ON lan lwot 1a phin gidc trong cia tam giac
cPI vatam giac DQI . Chitng minh rang: MN//CD.

Loi giai
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a) Vi ABDQ, ABPC va ECBD la cac ti giac noi
ti€p nén: @z@:ﬁ'vé B/D\Q:B/C?’
= ABDQ © ABCP (g-g).

b) C6 ABDQ » ABCP = OBD = CBP.

Ma QAD = OBD, CBP = CAP
= QAD = CAP.

Vay P, A,Q thang hang.

E

c) Ap dung dinh Iy Ménélauyt cho ACED véi
P, 4,0 thang hang ta dwoc:

AC QD PE _, . AC_, _ QD _PC
AD'QE'PC '~ 4D  QE PE
9D _CE

CP PE

Theo tinh chit dwong phan giac:

Q_@:Q_QD:QI_PI
IP PE IP CP OD PC’

vy QL _ NI PL_ MI
OD ND’ PC MC

T M
= N =——= MN//CD (diéu phai chirng minh)
ND MC

Bai 5. (Pé thi vao 10 - Chuyén Toan - tinh Nam Dinh nam hoc 2024 - 2025)

Cho tam gidc nhon 4BC ndi tiép dwong tron (O) va 4B < 4C . Ba dwong cao clia tam gidc 4BC
la AD, BE, CF d6ng quy tai diém H . Goi AQ la dwong kinh ctia dwong tron (O), dwong thiang
HQ cat canh BC tai diém M .Duwong tron ngoai ti€p tam gidc 4EF cat dwong tron (O) tai diém

N va cat dwong thing 4M tai diém K (N, K khic 4), dwong thang 4N cit dwong thang BC tai

diém P.Chirng minh rang:
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a) HQ vuong gécvoi AN va FDH = HDE, FDK = NDE .
b) Ba diém P, E, F thang hang.

¢) PE.PF < PM*.

Lo giai

a) Puong tron ngoai tiép tam giac AEF 1a dwong tron dwong kinh AH |, suy ra HN L NA.
Mat khac N thudc dudng tron dwong kinh 40 nén ON 1 NA, suyra N,H,Q thang hang va c6
HQ 1 AN.

C6 ADC = AFC =90° nén tt gidc ACDF noi tiép, do d6 FDB = BAC .
Twong tw co EDC = BAC.

Suy ra FDH =90° — FDB =90° — BAC =90° — EDC = EDH (1).

C6 ANM = ADM =90° nén t& giAc ANDM ndi tiép, suy ra NDH = HMK .

Cé HDM = HKA =90 nén ti giac HDMK ndi ti€p, suy ra HMK = HDK .
Vay NDH = HDK (2).

— e

Tix (1) va (2) suy ra FDK = FDH + HDK = HDE + NDH = NDE .

b) T gidc ANFE ndi ti€p nén suy ra ANF = FEC .

Cé BFC = BEC =90° nén t& gidc BFEC nbi tiép, suy ra FEC = FBP.
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Vay cé ANF = FBP, suy ra t giAc NPBF noi tiép.

Theo d6 PFB = PNB = BCA = EFA.

Vay PFB = EFA, ma B,F, A thing hang nén P,F,E ciing thing hang.

¢) Chirng minh dwoc BHCQ 1a hinh binh hanh nén M la trung diém cua BC.
Tam giac EMC can tai M nén MEC = BCA.

Tir d6 c6 PEM =180° = MEC — FEA =180° — BCA— ABC = BAC = FDP.

Suy ra hai tam giac PFD, PME d6ng dang (g - g).

PF  PD
Suy ra —— =—— hay PE.PF = PD.PM .
PM  PE

Do AB < AC nén BD<DC:>BD<BD;2DC:BM:>PD<PM.

Vay PE.PF = PD.PM < PM*.
Cdch khac:
+ Chitng minh M 1a trung diém cta BC.

+ Chirng minh PE.PF = PB.PC.

2
+ Chira PB.PC:(PM—%)(PM+%j =PM?* - B:: .

2

+ Tir >0 suyra PB.PC <PM’,

Bai 6. (Dé thi vao 10 - Chuyén Toan - tinh Quang Binh ndm hoc 2024 - 2025)

Cho duong tron (0) va day cung 4B khong di qua O. Trén doan thang 4B 13y diém H khac B

sao cho 4H > BH . Puong thang qua H vudng géc véi 4B catcunglém 4B cla (O) tai M. Goi

E,F Tan lwot 12 hinh chiéu vuéng géc ctia H trén MA, MB.DPwong thang qua M vudng goc véi

EF cat AB, FH vacungnh6 4B cua (O) lanlwottai D, K, N.Chirng minh rang:
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AM?*  AH AD

a) Cac tl gidc MEHF va AMHK ndi tiép. b) AN song song véi HE va

BM> BH BD

Liri giai a) T gidc MEHF c6 HEM = HFM = 90"

Suy ra HEM + HFM =180°. Vay t& gidc MEHF noi tiép.

Ta c6 HKM + HFE =90° (vi MK L EF)

HAM + HME =90° (Vi MH 1 4B)

Ma HFE = HME (do MEHF ndi tiép)

Suy ra HKM = HAM . Do d6 tt gidc AMHK noi tiép.

b) Ta c6 ANM = ABM (cing chin AM ) (1)
Ma t& giac MEHF n0i ti€p suy ra HEF = HMF

Mat khac HEF = NMA (cung phu véi @)

Suy ra HMF = NMA (2)

Tw (1) va (2) suy ra AANM dong dang véi AHBM . P 0

Ma BHM =90° nén NAM =90° hay AN L AM .

Honntva HE 1 AM nén AN // HE. M

T cg AH _ Suun _ AM-HE o)
BH S, BM.HF

AM .DP

AD
BM.DO (4)

Ké DP 1. MA, DQ 1 MB ta c6: == = 2auip —
BD S

AMBD

Mit khéc hai t giAc MEHF va MPDQ noi tiép nén EHF =@ (cung bu A/M\B) ™
Trong tt gidc MEHF c6 HEF = HMF (cung chin HF )

T& gidc MPDQ ndi tiép nén PMD = @ (cting chdn PD)
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Ma PMD = HMF (chirng minh trén). Do d6 POD = HEF (*¥)

Tl (*) va (**) suy ra hai tam gidc EHF va QDP dong dang (g - g)

Suyra PE_HE (5)
Y“po " DP
AM® AH AD
N 3 4 by 5 — . A 2. 7 . .
Tu’( ),( )va ( ) suy ra - BD BH (diéu phai chirng minh)

Bai 7. (Pé thi vao 10 - Toan chung (Lép KHTN) - tinh Nam Pinh nidm hoc 2024 - 2025)

Cho dudng tron (O) véi duong kinh BC . Trén tia d6i cta tia CB 1dy diém D, goi DA 1a tiép
tuyén ctia dwong tron (0) voi A 12 tiép diém. Ké dwong thang qua 4 vudng géc véi BC tai M va
cat duong tron (0) tai £ (E khac 4).Goi AH 1a dwong cao clia tam gidc ABE, AH cat BC tai
F.Goi I 1a trung diém cta doan AH , dwong thing BI cit dwdng tron (O) tai K (K khac B),
AK cat BD tai N.

a) Chirng minh cac diém E,M,F,H cung thudéc mét dwong tronva DB.DC = DM .DO..

b) Chtrng minh AFEC 1a hinh thoi v BAH = ADB.

c) Chirng minh MK L AN va MD =2MN .

Loi giai

a) C6 AE vudng géc véi BC tai M nén FME =90° suyra M thudc dwong tron dwong kinh EF (1).

EHF =90° suyra H thudc dwong tron duwong kinh EF (2).

Tw (1), (2) suyra 4 diém E,M,F,H cungthudc mot dwong tron.
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AM 13 dudrng cao ciia tam gidc vudng ADO nénta cé AD’ = DM .DO (3)

DAC = DBA
— ADAC » ADBA :EzD—‘;: DA> = DB.DC (4)

—~

Xét ADACva ADBA cé
D chung

Tir (3) va (4) ta c6 DB.DC = DM .DO
b) OC 1 AE = M latrung diém cia AE.

Tacéd EF //AC (vi cing vudng goc véi AB)= MAC = MEF = AAMC = AEMF (gc.g)

= MC = MF nén AFEC la hinh thoi.

Tacé ABH = DAM (cing bing % sd AE)

.Do d6 BAH = ADB.

| 4BH + BAH =90°
Ma -
DAM + ADB =90’
¢) C6 KAM = KBE (cung chin KE ) va KBE = KIM (vi IM //BE)
— KAM = KIM = T gidc AKMI noitiép = MK 1 AN (Vi MIA =90")

Xét ABHI va AAMN, c6: BHI = AMN =90°, IBH = NAM (chin KE)

— ABHI » AMMN = 2B _ 1L 5,
MA MN

Xét ABHA va AAMD,, c6:
BHA = AMD =90°, ABH = DAM

— ABHA » AMMD — 1B _ 04 gy
MA MD

Tir (5) va (6) ta dwoe 2L = 4 13 HA=2HI nén MD = 2MN .
MN MD

Bai 8. (Pé thi vao 10 - Todn Chung (L&p KHXH) - ndm hoc 2024 - 2025)
Cho duwong tron (O) véi duwong kinh B¢ . Trén tia d6i ciia tia ¢ 1dy diém D, goi DA la tiép tuyén
ctia dwong tron (O) véi 4 1a tiép diém. Ké dwong thang qua 4 vudng géc véi BC tai M va cat

duong tron (O) tai E (E khac 4). Goi AH 1a dwong cao ciia tam giac ABE, AH cat BC tai F .
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Goi / 12 trung diém ctia doan AH, dwong thiang Bl cat dudng tron (0) tai K (K khac B), AK
cat BD tai N.

a) Chirng minh cac diém E,M,F,H cung thuéc mot dwong tron va DB.DC = DM .DO.

b) Chitng minh AFEC 14 hinh thoi v BAH = ADB.

c¢) Chttng minh MK 1 AN va duong thang DK cat dwong thang OFE tai mot di€m nam trén
dwong tron (O)

Loi giai

E
a) Tacé6 AE vudng gécvéi BC tai M nén FME = 90" suy ra M thudc dudng tron dudng kinh
EF (1).

EHF =90° suyra H thudc dwong tron dwong kinh EF (2).

Tt (1), (2) suy ra 4 diém E,M,F,H cung thuéc mot dwong tron.

AM 13 dwong cao clia tam gidc vuéng ADO nén tacé AD* = DM.DO (3)

, \ . [D4ac=DB4 DC DA )
Xét ADAC va ADBA c6 § __ = ADAC ©» ADBA = —=——= DA" = DB.DC (4)
D chung D4 DB

Tir (3) va (4) ta c6 DB.DC = DM .DO
b) OC 1 AE = M latrung diém cia AE.

Tacé EF//AC (vicung vudng goc voi AB )= MAC = MEF

= AAMC = AEMF (g.c.g) = MC = MF nén AFEC la hinh thoi
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ABH + BAH = 90"

DAM + ADB =90°

.Do d6 BAH = ADB.

—_— —_— N 1 —_
Tacé ABH = DAM (cung bang ) sd AE ). Ma {

c) Goi P la giao diém cta dwong thang DK va OE .

KAM = KBE (cung chin cung KE)

KBE=KIM (vi IM //BE)

— KAM = KIM => T gidc AKMI nditip = MK L AN (vi MIA=90")

KMD = KAE (cung phu véi AMK )

KAE = KED (gbc tao béi tia tiép tuyén va géc noi ti€p cung chan cung KE )

— KMD = KED nén tt gidc DKME noi tiép = AMK = PDE (cung bu v&i K]/\/E?)

Do d6 AAKM < APED (vi c6 AMK = PDE, PED = AKM =90")

— KAM = EPD hay KAE = EPK nén P niim trén dudng tron (O).

Bai 9. (Pé thi vao 10 - Chuyén Toan - tinh Hai Dwong nam hoc 2024 - 2025)

Cho dwong tron (O) c6 dinh va diém 4 c6 dinh trén (0), cac diém B,C thay ddi trén (O) sao cho
B,C Kkhongtrung 4 va AC < BC .Piém M trén doan BC sao cho MAC = ABC. Goi / latam
duwdng tron ndi tiép tam gidc 4BC va BI cit AC tai D.Goi J 1a tAm dwdng tron noi ti€p tam
giac MAC .

a) Chirng minh rang hai tam gidc cJm va c14 dong dang.

b) Goi P 1a giao diém khéic / cta duwdng thang ¢/ va dwong tron ngoai ti€p tam gidc AID
duong thang PM ciat dwong thang Jp tai N. Chirng minh rang bon diém N,M,J,C thudc mot

dwong tron.

c) Goi T la tam dwong tron ngoai tiép tam gidc BN C . Chirng minh khi B,C thay ddi trén (O)

T lubén thudc mot dwong co dinh.

Loi giai
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a) Tir gia thiét ta c6 MAC = ABC vd ACM = BCA =aMAC »xABC(g-g).

Lai c6 J,I lan lwot 1a tAm dwong tron noi ti€p aMAC,AABC =aCJM »aCAI .

b) Do aCIA »aCJM nén M _ 4.
cJ I
Ma t& gidc ADIP noditiép nén CI-CP=CD-CA = o _
CD CI

Do d6 % _ %, lai c6 MCP=.JCD =>sMCP ©sJCD(cgc) =>CPM =CDJ

Suy ra t&t gidc NCDP ndi tiép = PND = PCD = MCJ
= Bon diém N,M,J,C cung thudéc mot dwong tron.

c¢) Ttr cdu 2, do t& giAc NMJC nditi€p nén PM - PN = PJ - PC.

1/\ —

Vi@:ﬁ:ﬂ?:%@:awczmc
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Tw do PA_PC suyra PJ-PC=PA* suyra PM-PN = PA’.
PJ PA
PM _ PA
Suyra — =
PA PN’

Tl d6 tam gidc PAM dong dang tam giac PNA

— — e~~~ e~ e~

Vay m+m:%@ Wi ﬁ@:%,@ )
Tc1a AND = ABD hay t& gidc ABND noi tiép.
T d6 BNC = BND + DNC =180° — BAC + DPC

:180°—B/A??+5A\1:180°—BA/\C+L4/E’:180°—E4??+%§4\C:180°—%E4\C

Nén 2(180° ~ BNC )= BAC
Ma T la tdm dwong tron ngoai ti€p tam giac BNC nén BTC = 2(180° - ZEV\C)

Suy ra BAC = BTC , tikc T thudc dwong tron ngoai ti€p tam gidc ABC co dinh, diéu phai chirng
minh.

Bai 10. (P2 thi vao 10 - Chuyén Toan - tinh Bic Giang ndm hoc 2024 - 2025)

Cho dwong tron (O) dwong kinh 4B, I 1a di€ém b4t ki thudc doan thang 04 (7 khac 4 va 0),
diy cung cp ctia dwong tron (O) vudng goc véi 4B tai 1. Tir di€m 7 ké cac dwong thang IM,
IN Tan lwot vudng goc vdi cac dwong thang AC, B¢ (M thudc AC, N thude BC ). Goi P 1a giao
diém cua hai dwong thang MN va 4B, E 1a giao diém th(r hai ciia duwdng thang pc va dwong

tron (O) (E khac ¢).

a) Chirng minh tir gidc 4MNB noi ti€p dwgc trong mot dwong tron va PM PN = PA.PB .
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b) Goi F 1a tAm dwong tron ngoai tiép ti gidc 4MNB . Chirng minh dwong thang /E vudng goc

voi dwong thang CE va ba diém E, I, F thang hang.

. MA.AB.B . . . .
¢) Chirng minh biéu thirc MA.ABBN c6 gia tri khong doi khi diém 7 di chuyén trén doan thang
CP.CD.CE

04 (I khac 4 va o).

Lo giai c
a) * Chirng minh tiv giac AMNB ndi tiép. _ | N
Theo gia thiét suy ra tir gidc IMCN 1a hinh

chir nhat (t gidc c6 ba goc vudng)

Nén CMN = CIN.

Mat khac CIN = CBI (cung phu véi goc 1/6’73)

suy ra CMN = ABN .
Xét tir giac AMNB c6

AMN + ABN = AMN + CMN =180° va

hai géc AMN va ABN & hai vi tr{ d6i dién nén tt gidc AMNB noi tiép.
*Chirng minh PA.PB = PM .PN .

Xét hai tam gidc PAM va PNB c6: Goc tai dinh P chung; PMA=CMN = PBN .

Tl d6 hai tam gidc PAM d6ng dang véi tam giac PNB (g- g)

PN PB
b) * Ta chitng minh /E 1 CE
Chi ra dwoc PA.PB = PE.PC (chitng minh hai tam gidc dong dang)
Theo phan a) ta cé PA.PB = PM.PN tix d6 suy ra tix giac MECN noéitiépva M, E, C, N, I ciung
nam trén duwdong tron duwdng kinh MN va CI, do d6 IE L CE (1).

*Goi QO la diém déi xirng cia C qua O . Twr cich dwng ta c6 CQ la dwong kinh cia dwong tron

(0) nén @Z\C:%O hay OF L EC (2).

T (1), (2) suyra Q, va E thang hang (3) ]
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Ta c6 FO//CK vi cung vuong goc voi AB (4)
*Ta chitng minh 7, F va O thang hang. Thuc vay:

Goi H la giao diém ctia OC véi MN , khi d6 ta co HCN = 0BC (do tam giac OBC cantai O );
CNH = MAB (do tir gidc AMNB ndi tiép). Suy ra HCN + HNC = CBA + CAB = 90° = OQC L MN .

Goi K 1a tAm cua hinh chir nhiat IMCN khi d6 K 1a trung di€ém cia doan MN nén FK L MN , tir d6
ta duwoc FK//QC (5).

Tw (4) va (5) = T giac FKCO la hinh binh hanh = FO//CI va FO = %CI.

Do d6 FO la dwong trung binh cia tam giac QCI nén F la trung diém cda doan IQ suyra I, F
va O thang hang (6).

T (3) va (6) suyra E, I, F thang hang.

) Tac6 AM.AC = AI’, BN.BC = BI’ ‘T trén suy ra AM.AC.BC.BN = AI*.BI’

= AM .AB.CI.BN = CI* (Vi AC.BC = AB.CI va Al.BI =CI*)= AM.AB.BN =CI’ (7)

Ta c6 CP.CE =CI*.Ma CD =2CI = CP.CE.CD =2CI’ (8).

Tt (7) va (8) ta dwge MAABBN _ 1
CPCD.CE 2

Bai 11. (Pé thi vao 10 - Chuyén Toan - tinh Lai Chidu ndm hoc 2024 - 2025)

Cho 4, B 12 hai diém c6 dinh nam trén dwong tron tdim o, ban kinh R = 2. Gid st ¢ 1a diém cd
dinh trén tia d6i cia tia B4 sao cho C0O = 4. Mot cat tuyén thay d6i qua ¢ cat duong tron (O) tai
D va E (D nam giita C, E).

a) Chirng minh rang: ¢p.CE =12.

b) Cac dudng tron ngoai tiép cac tam gidc BCD va ACE cat nhau tai giao diém thi¢ hai . Biét rang

bén diém O, B,M ,E tao thanh t& gidc 0BME . Chirng minh rang: T gidc 0BME noi tiép.
c¢) Khi M di chuyén, chitng minh rang: MO . MC <8.

Loi giai
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a) Chirng minh rang: CD.CE =12.

Goi T la trung diém DE.

CD.CE = (CT —TD)(CT +TE), (TD = TE)
=CT*-TD*=CO*-0T*-TD* =CO*-0D* =CO* - R* =12
b) Chitng minh t& giAc OBME néi tiép.

@:2@:2@::2%:2(%—%)=2(180°—E179—ﬂ473)=360°—50\3—2ﬂ473

suy ra EOB + EMB =180° hay tir giAc OBME ndi tiép.
¢) Khi M ludn di chuyén, chitng minh rang: MO.MC < 8.

— e

OMC = OMB + BMC = OEB + EAB =90°

M 1uén di chuyén trén dwong tron dwong kinh OC cé dinh

Suy ra 4° = MO” + MC* > 2MO.MC = 8 > MO.MC.

Bai 12. (Pé thi vao 10 - Chuyén Toan - Hai Phong ndm hoc 2024 - 2025)

Cho dudng tron tdm O, dwong kinh AB. V& dwong thang d 12 tiép tuyén tai diém A cta dwong
tron (0) Lay diém C c8 dinh thudc doan thing OA4 (C khac A vakhac O). Goi DE la day
cung thay doi cia dwong tron (O) nhung ludn di qua diém C (DE khac AB). Cactia BD va BE

cat dwong thang d theo thi tw tai cac diém M va N.
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a) Chirng minh t& giac DENM 1a t& giac noi tiép dwong tron.

b) Goi F 1a giao diém thr hai cia dwdng tron ngoai tiép tam giac BMN va dwong thang AB.
Chrng minh F' 1a diém c6 dinh va tich AM.AN khéng d6i khi day cung DE clia

dwong tron (O) thay dai.

c¢) Goi / 14 tAm dwdng tron ngoai tiép tir giAc DENM. Xac dinh vi tri cia day cung DE

dé tong [B+IM dat gia tri nho nhat.

Loi giai
d
M
D
I
FNK \ A C 19 B
6 N

a) Taco ADB = AEB =90’ (g6c noi tiép chin nira dwong tron) nén AD | BM va AE 1 BN.
Ap dung hé thirc lwong trong cac tam gidc vuong AMB va ANB ta duoc

AB® = BD.BM = BE.BN.

Tl d6 ta cé tlr giAc DENM 13 t& gidc ndi tiép dwong tron.

b) Xét trong dwdng tron ngoai ti€p tam gidc BMN va do t& gidc DENM ndi tiép nén ta co
MFB = MNB = CDB.

Tl d6 tir gidc CDMF 1a tix giac ndi tiép dwong tron. Suy ra BD.BM = BC.BF = AB* (khong d6i).
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2

AB
Vay BF =
BC

khéng d6i. Ma B c6 dinh, suy ra F c6 dinh.

Lai c6 AF.AB = AM .AN ma AF, AB khong d6i nén AM .AN khong doi.
c) Goi 7 laban kinh cta (1) thi * — 14> = AN.AM khéng déi.
bit * —I4> = AN.AM =a. Taciing c6 CD.CE =" —IC* = CA.CB khong déi.

Pit b=CD.CE =r>—IC*.Suyra IC’ —I4* =a—b. Goi K 1a hinh chiéu vubng géc ctia / trén
duong thang AB. Theo dinh ly Pythagore ta c6

a-b=IC*-I4 =(IC* - IK*) (14’ - IK* ) = CK* - 4K’ = (CK — AK )(CK + 4K ) khong di.
Twr day két hop véi CK — AK = AC khong déi, suy ra CK + AK ciing khong déi, hay CK va AK
déu khéng d6i. Ma 4 va C co6 dinh nén K c6 dinh.

Cach 2: D€ chitng minh K c¢6 dinh.

Ké dwong kinh MG ctia dwong tron (/). Tacé D, 4,G thang hang.

Mat khdc AD.AG = AM .AN = AF.AB nén tx gidc BDFG n0i tiép.

Suyra GF 1 BF.

Do MA//IK//GF va I latrung difm MG nén K la trung diém FA.

Ma F,A co dinh nén K co dinh.

Ta c6 IB > KB khéng déi.

D4u bang xay ra khi /=K twong tng véi DE | AB tai C.

Lai c6 BA>=BD.BM =IB* —r* = r* =IB* —BA’.

Ma BA khong d6i nén » = IM nho nhit khi va chi khi /B nho nhét.

Vay téng IM + IB dat gia tri nhé nhit khi DE vuéng goc AB tai C.
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Bai 13 (Dé thi vao 10 - Chuyén Nga Phap Trung - tinh Hoa Binh nim hoc 2024 - 2025):

Cho dwong tron (O) c6 dwong kinh BC. Goi A4 1a diém chinh gitra ctia cung BC. Ké dwdong kinh
AD. Lay diém E thudc cung nhé AC (E khac Ava C).Goi F' 12 giao diém ctia hai dwong thing
AB va CE. Ké AH vuodng goc voi FC (H € FC), AC cat OH tai 1. Chirng minh rang:

a) T gidc AHCO noi tiép.

b) HO la tia phan giac ctia goc AHC va Al.AH = HF.CI

c) Badiém F, I, D thang hang.

Loi giai
a) Ta c6: AHC = AOC =90° (gia thiét) ¥
— AHC + AOC =90°+90° =180° \ =
Ma ching & vi tri d6i nhau
— T gidc AHCO noi tiép. ! E
b) Tt gidc AHCO néi tiép = AHO = ACO; OAC = OHC
Ma ACO =0AC (do 04=0C) o
Suy ra AHO = OHC ,hay HO la tia phan giac cua AHC.
Al  AH
Tam giac HAC c6 HI la phan giac > —=—— (1)
CI CH
D
Chirng minh dwoc AHAF > AHCA (hoac dung hé thirc
AH HF
lrong) = ——=——- (2
ong) = W (2)
Al HF .
Tw (1) va (2) suyra —=——= Al.AH = HF.CI (diéu phai chirng minh)
Cl AH
HF AF HF Al AF Al
AHAF ©» AHCA = —=——,ma — =— (chtng minh trén) > —=—,ma AC=CD
HA AC AH CI AC (I
AF Al
=>—=—
CD (I

Ching minh dwoc AAFT < ACDI (c.g.c) = AIF = CID
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— AIF + AID = CID + AID =180 = E,I,D thing hang.
Bai 14. (Pé thi vao 10 - Chuyén Tin - tinh Hoa Binh nam hoc 2024 - 2025)
Cho tam gidc nhon ABC(AB < AC) ndi tiép duong tron (O). Ké duwong cao AD ciia tam giac
ABC (D thudc BC).Goi E, F 1an lwot 12 hinh chiéu cua diém D trén cac canh 4B, AC. Goi S
1a giao diém cta EF va BC.
a) Chirng minh: EFD=EDB
b) Chitng minh t gidc ndi BEFC noi ti€p va SD*=SB.SC
c) buong thang S4 cat duwong tron (O) tai M (M khac A), MD cat dwong tron (O) tai N (N
khac M). Goi I 1a trung diém cua DN . Chirng minh IF = IC.

Lo giai

A

a) Ta cé AED = AFD =90° (theo gia thiét) = AED + AFD =180°, ma ching & vi tri déi nhau.
— T gidc AEDF nditiép = EFD = EAD (1)
Trong tam giac ABD vuong tai D, dwong cao DE, ta co EAD = EDB (2)

(cung phu véi géc E{B\D)
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Tt (1) va (2) suy ra: EFD = EDB

b) Tam gidc ADC vudng tai D, dwdng cao DF ,tacéd ACD = ADF 3)
(cung phu véi géc DAF )

Theo phén a) ti gidAc AEDF ndi tiép, suy ra AEF = ADF (4)
Tir (3) va (4) ta cé: ACD = AEF = BEF + BCF = BEF + AEF =180°.

Suy ra tir gidc BEFC nbi tiép = ASBEASFC = gf; gfj = SB.SC =SE.SF (5)

Chirng minh dwoc ASED > ASDF = glb; g? = SD>*=SESF. (6)

Tl (5) va (6) suy ra SD* = SB.SC (7)

¢) Chi ra duoc ASBM @ ASAC = ij i]‘g SB.SC = SM.SA @)

Tir (7) va (8) ta dwoc SD” = SASM = i]‘; ?j ASMD® ASDA (c.g.c).

Tir d6 suy ra SMD = SDA=90° = AN 1a dwong kinh ctia dwong tron (0). Suy ra ACN = 90°.
Lai cé DFC =90° nén ti giac CNDF la hinh thang vudng.

Goi J 1a trung diém ctia doan thang FC.

Ta c6 IJ la dwdng trung binh cia CNDF , suyra 1J L FC.

Hay /J la dwong trung trwc cda FC nén [F = IC.

Bai 15. (Pé thi vao 10 - Chuyén Toan - tinh Binh Phuwéc nam hoc 2024 - 2025)

Cho tam gidc nhon ABC véi AB < AC. Ba dwong cao AD, BE, CF cat nhau tai H (v&i
DeBC,Ee€ AC, F € AB). Goi A4, B, lan lwot 1a cac diém ddi xng véi H qua D va E; M 1a
trung diém ctia BC. Hai dwong thang EF’ va BC cat nhau tai diém P.

a) Chirng minh cac diém 4, B, C, 4, B, cing thuéc mot duwong tron.

b) Chirng minh PE- PF'=PM - PD va H 1a truc tAm cta tam giac APM.

Loi giai
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a) Taco ACB = AHE (cung phu 1@) = /@73’ (H doixtrng voi B, qua AC)
BHD = A/fﬁj(dé’i dinh) = B/Al\A (vi4, déixtrng véi H qua BC)
Do do m = m = BCA suy ra cac diém 4, B, C, 4, B, cung thuéc mot dwong tron.

b) Ta c6 AFH + AEH =90° +90° = 180° = AEHF noi tiép.
Twong tu cac t& giac AFDC, EHDC ni tiép.
Ta c6 ti gidAc BFEC noi ti€ép dwong tron tAm M = MF = MC.

Hon nita DMF = MFC + MCF =2.MCF (do tam giac MFC cantai M) (1).
Mt khac DCF = FAD = FEH (do AFDC, AFHE i tiép) (2).

Vi t& gidc HDCE noi tiép nén HED = HCD (3).

Tt (1),(2),(3) suy ra FMD = FED.

Tir d6 dan t&i hai tam giac PFM va PDE d6ng dang (g - g) (Vi FPD chung va PED = }’/]\477)

Suy ra Ez%: PF .PE = PM .PD.

PD
Goi (O) la tAm dwong tron ngoai tiép tam giac 4ABC.
Kéo dai 40 cat dwong tron (O)tai diém A' khac A4. Xét tir gidc BHCA' ¢c6 BH//A'C (cung vudng
gocvdi AC), twong tw CH//BA' (cung vuong goc véi AB) do doé tir gidc BHCA' 1a hinh binh hanh
suyra A\ M, H thang hang (4).
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Goi Q la giao diém ctia PA v&i dwong tron (0O) = A/'Q\A =90° (vi 44'la dwong kinh cia duong
tron (0)).

Tacé PD.PM = PE.PF (theo chirng minh trén)

Hon niva PE.PF = PB.PC (vi EFBC noi tiép P la giao diém ctia BC va EF ) va PB.PC = PQ.PA (vi
AQBC noi tiép va P la giao diém ctia BC va AQ) suy ra PD.PM = PQ.PA suy ra ti& giAc MDQA
ndi tiép.

Tir d6 suy ra MOA=MDA=90". T d6 suy ra A4',M,Q thing hang (5).

T (4),(5) suyra Q,H, M, A' thang hang do d6 MH | AP.Mit khac AH | BC (gia thiét) nén H
la tryc tAm tam giac APM . Ta dwgc diéu phai chitng minh.

Bai 16. (P& thi vao 10 - Chuyén Toan - tinh Tuyén Quang nam hoc 2024 - 2025)

Cho tam giac nhon ABC c6 AB < AC. Goi (O) la dwong tron ngoai ti€p tam giac ABC. Puwong
thang AO cat BC tai E . Trén doan AO 14y diém D sao cho OD=OE. Dwong di thang qua D,
vudng goc voi BC cit BC,AC,AB lan lwot tai X,Y,Z.Pwong tron ngoai ti€p tam giac AYZ cat

lai (O) tai diém T khac A.Chirng minh rang:

a) Tam giac OXE la tam giac can.

b) Bé6n diém C, X, Y, T cung thuéc mot duong tron.
c) BX=CE.

d) AT J/ BC.

Loi giai
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a) Trong tam gidc vuéng XDE vudng tai X c6 OD = OE nén XO la dwong trung tuyén rng v&i

canh huyén, do d6 XO = OD = OE, suy ra tam giac OXE 1a tam giac cn tai O

=180° — (ABC + AZX) =180° —90° = 90"
Ttr gidc CXYT c6 CXY +YTC =90° +90° = 180" nén 1a tir giac ndi tiép, suy ra didu phai chirng minh
c¢) Hai tam gidc OBC va XOE la hai tam giac can tai O ; ké OG L BC (G € BC) thi OG la dwong
trung trwc chung cia BC va XE ; do d6 GB = GC; GX = GE suy ra
GB-GX =GC—-GE = BX =CE
d) Ké dwong kinh CF cda dwong tron (O)
OAC = 0CA=90" — AFC =90° — ABC = AZY suy ra A0 la ti€p tuyén cua dwdong tron ngoai ti€p ti
giac AZTY
C6 TXC =TYC (Hai goc ndi ti€p cung chan cung 7C cua dwdng tron ngoai tiép tr gidc CXYT )
TYC =180° —TYA = BZT
Suy ra TXC = BZT = tir gidc BXTZ 1 t& gidc ndi tiép, khi d6 TAE = AZT = TXE = AEX , ma TAE

va A/E}lé hai goc & vi tri so le trong nén AT // BC.
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Bai 17. (Pé thi vao 10 - Chuyén Toan - tinh Lao Cai ndm hoc 2024 - 2025)

Cho ntra dwdng tron (O;R) dwong kinh AB. Goi M la mot di€ém thudc nira dwong tron da cho
(M khac Ava B), H 1a hinh chiéu ctia M trén AB.Duwong thang qua O va song song véi MA
cat tiép tuyén tai B clia nira dwong tron (O) tai diém K.

a) Chirng minh t& giac OBKM néi tié€p.

b) Goi C, D lan luwot 12 hinh chiéu cia H trén cac dwong thang MA va MB. Goi I 1a giao diém
cua AK va MH . Ching minh [ 13 trung diém CD.

c) Goi £, F lanlwotla trung diém cta AH va BH . Xac dinh vi tri ctia diém M @€ dién tich tir
gidc CDFE dat gia tri 1on nhat.

a) Tacé OM =0OB, ma OK 1L MB nén OK la dwong trung truc
cua doan MB.Khi d6: KB=KM ma KB latiép tuyén cla (0)
va sOMK =s0BK (c.c.c) = KMO = KBO = 90°

= T gidc OBKM ndi tiép (tir gidc c6 téng hai goc ddi bang 180°
)-

b) Goi N la giao diém ctia BK va AM .

Chirng minh dwoc AN//OK , ma O la trung diém 4B nén K la

trung diém NB.

Ap dung dinh Iy Thales, ta c6: % ) _ 1 = IM =1H hay [ la

KB
trung di€ém cia MH .

Vi MCHD la hinh chir nhit nén / ciing la trung diém CD.

c) Vi MCHD 1la hinh chit nhat nén IC = IH .

Xét tam gidc ACH vudngtai C c¢6 E latrung diém AH ,ta céd: CE = %AH =FEH .

IE chung
Xét hai tam gidc JEC va [EH ,tacé: {IC=IH =aIEC =aIEH (c.c.c)= ICE = IHE =90".
EC=EH

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 54



MathExpress Education | | www.mathexpress.vn

Twong ty, ta chirng minh duoc IDF =90° = CDFE 13 hinh thang vuong.
Dién tich cua hinh thang vuéng CDFE la

1 (1 1

1
2 2

1 R
Mat khac: MH < MO =R suyra SSZ-AB-MO=7.

RZ
Vay gia tri lén nhat cua S 1a EX khi H = O hay MO 1 AB nén M la diém chinh gitra ctia nira

dwong tron (O) :

Bai 18. (Pé thi vao 10 - Chuyén Toan - tinh Yén Bai nam hoc 2024 - 2025)

Cho dudng tron (O;R) duong kinh AB va E 1a mot diém bat ky trén dwong tron d6 ( £ khac 4 va
B). Duwong phan giac cta goc AEB cit doan thang AB tai I’ va cat dwong tron (0) tai diém thi hai
la K.

a) Chirng minh AKAF' va AKEA 13 hai tam gidc dong dang.

b) Pudng trung truc ctia doan thang EF cat OF tai [ . Chirng minh rang dwong tron (1 ) ban kinh
IE tiép xtc véi dwong tron (O) tai £ va tiép xdc v6i dwong thang 4B tai F.

c¢) Chirng minh MN//AB , trong d6 M,N lan lwot la giao diém thir hai cia AE, BE v&i dwong tron (I )
d) Goi P la giao diém ctia NF va AK; O la giao diém cia MF va BK . Tim gia tri nh6 nhat caa

chu vi AKPQ theo R khi E di chuyén trén duong tron (0)

Loi giai
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K

a) Ta co: KAF = KEB = KEA vA AKE chung. Nén AKAF va AKEA la hai tam gidc dong dang.
b) Ta c6: OI = OE — EI = R —r nén (I) ti€p xic véi dwong tron (O) tai £

Do IE = FI nén IEF = IFE ; OF = OK nén IEF = OKE suyra IFE = OKE = FI//OK

ma 4B L OK(ZU? :I?B) nénsuyra AB L FI

Vay dwong tron (/) tiép xtc voi duong thang 4B tai F .

¢) Ta c6: MEN =90° nén MN 1a dwong kinh cta (1) ma EF 1a dwong phén giac ctia goc AEB nén
MEF = 45" = MIF =90° = MI 1 IF ma AB 1 FI Nén MN//AB

d) Tac6: PAF = KEB = 45° vA AFP = NFB = BEF = 45°nén APAF vudng cin suy ra

PA=PF ,APF =90° = FPK =90’

Twong tw @( =90°ma @ = MFN = 90" suy ra FPKQ la hinh chit nhat.
Suy ra KQ = PF = AP;QP = KF'.
Do d6: Proyy = PK + KO+ PO = PK + PA+ KF = AK + KF

ma KF>KO=R nén P, > AK +R=RJ2+R .

[ »n

DAu “=" xay rakhi F = O = E la diém chinh gitta cung 4B
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Bai 19. (Pé thi vao 10 - Chuyén Toan - tinh Ha Nam nam hoc 2024 - 2025)

Cho tam gidc nhon ABC noi ti€p dwong tron (0). Cac dwong cao AD, BE, CF cla tam gidc ABC
cat nhau tai H.

a) Chirng minh DA la tia phan giac cua géc EDF.

b) Chétng minh 22 4 £ HE
AD ' BE ' CF

¢) Goi M la giao diém cuia tia EF v&i dwong tron (0) Goi P,Q lan lwot la tAm dwong tron ngoai

ti€p tam gidc BMF va tam giaic CME. Chirng minh AM 1 PQ.

(AB+BC+CA)’

d) Tim méi lién hé giira cic canh ctia tam gidc 4BC dé biéu thirc dat gia tri nhé

AD’ + BE* + CF?

nhat.
Lo giai
a) BFH = BDH =90° = BFH + BDH =180° nén
BFHD 1a ti giac ndi tiép = HDF = HBF .
Twong tw, CEHD 1A ti gi4c noi tiép = HDE = HCE
BCEF 1A tt gi4c noi tiép = HBF = HCE
Suy ra HDE = HDF nén DA latia phan giac cua géc

EDF.
b) Ta co:

1 1 1

HD HE . HF EHD.BC . EHE.AC . EHF.AB

_I_ =
4D BE CF ;AD.BC ;BE.AC ;CF.AB

_ S n Shac n Sup - Sisc + Sac + Sz _ S isc -1.
S S S S S

ABC ABC ABC ABC ABC

) Tacé AEM = ABC (do tt gidc BCEF nbi tiép)

ABC = AMC (gbc ndi tiép cing chin AC cta dudong tron (0)):> AEM = AMC
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= AEM <« AAMC(g.g) — AME = ECM = %sdﬁ cia duong tron (Q) nén AM la tiép tuyén ctia
(0) = aM L oM

Theo trén AMF = ACM ,ma ABM = ACM = %sd]\/l_;l cia dudng tron (0)

— AMF = FBM = %sdj/]_]? cia dwong tron (P) nén AM la tiép tuyén ctia (P)

Vi AM 1 PM va AM 1 OM nénba diém P,Q,M thang hang. Suyra AM 1 PQ.

d) V& Cx L CF.Goi N la diém déi xirng cia 4 qua Cx

Vi AN// CF = BAN =90°, CN = AC, AN = 2CF

Taluén c6 BN < BC +CN

AABN vudngtai A nén: AB* + AN> = BN’ = AB* + 4CF* <(BC +CN)’
—4CF* <(BC+ ACY — AB* (5)

Twong tw: 44D < (AB+ AC)’* — BC* va 4BE* < (AB+ BC)* — AC”

(AB+ BC +CA)* 4
AD*+BE* +CF*

Suy ra 4(AD’ + BE* + CF*) < (4B + BC + AC)’ hay

Dang thirc (5) xay ra khi B,C, N thang hang AC = %BN = BC = AC.

Vi vy biéu thirc da cho dat gia tri nh6 nhat khi 4B = AC = BC hay 4ABC latam giac déu.
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Bai 20. (Pé thi vao 10 - To4n chung - tinh Ha Nam nim hoc 2024 - 2025)

Cho dwong tron (O;R) c6 hai dwong kinh 4B va MN (M, N khong trung v&i cac diém 4, B ). Cac
dwong thang BM,BN cat tiép tuyén ké tir diém A cia dwong tron (O;R) 1an lwot tai cc diém E, F
a) Chirng minh AM //BF .

b) Chirng minh tr gid\c MNFE ndi ti€p dwong tron.

¢) Goi P,Q lan lwot 1a trung di€ém cua cic doan thiang AE, AF . Ké dwong thang PI vudng goc voi
BQO (I 1a diém thudc BQ), dwong thang PI cit OA tai H.Ching minh A 1 trung diém cua
AO.

d) Tim gia tri nho nhét cta dién tich tam gidc BPQ theo R khi hai dworng kinh 4B va MN thay déi.
Lo giai

a) Ta c6: AMB =90° (Do AB la dwongkinh (0))

=AM 1 BE (1)

Ta c6: MBN =90° (Do MN 1a dwong kinh (0))

= BE 1 BF(2)
T (1), (2) = AM//BF

b) Xét aEAB vuongtai A, c6 AM la duwong cao
= BM .BE = BA’> = 2R* (Hé thitc lwong trong tam giac vudng)

Twong tw: BN - BF =2R* = BM - BE = BN - BF (= 2R’

BM  BF
= —=—
BN BE

Xét aBMN v aBFE c6: M _ BL pBF chung
BN BE

=aBMN  ABFE(c.g.c) = BMN = BFE => MNEF ndi tiép (d4u hiéu nhan biét)

c) Xét aABF ¢6 Q,0 1an lwot la trung diém AF, AB = QO 1a dwong trung binh
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— QO//BF ma BF | BE (chitrng minh trén) =00 | BE

Xét aABOE c6 Q0,BA 1a 2 dwomg cao, O=00NBA

= O latruc tim= EO 1 BO ma Pl 1 BQ (gia thiét)= PI//EO

Xét AAOE c6 PH//OE (chlirtng minh trén), P trung diém AE (gia thiét)
= H trung diém 40

1 1 AB-FE

d) Do P,Q trung diém AE,AF nén: §,,, =5AB-PQ :%ABEEF =

Xét aABFE vudngtai B c6 dwong cao BA = AE.AF = AB*> =4R’ (Hé thikc luong)

2RAR _

Theo bat dang thirc AM - GM c6: EF = AE + AF > 2/ AE.AF =22R=4R = S,,, 2
D4u" = " xay ra khi: 4 l1a trung diém EF hay aBEF vudng cin tai B.
Bai 21. (Pé thi vao 10 - To4n chuyén - tinh TAy Ninh ndm hoc 2024 - 2025)

1. Cho doan thang 4B =8cm. V& hai dwong tron tAm A4 va tAm B c6 cung ban kinh bang S5cm .

Tinh d¢ dai day cung chung cta hai dwdng tron.
2. Cho tam gidc ABC ngoai tiép duong tron (O). Goi D, E la cac ti€p diém clia 4B, AC véi (0).
Puong thang BO va DE cat nhau tai /.Ching minh IM // AB v&i M 1a trung diém BC.
3. Cho tam giac ABC c6 BAC =100° va ABC =20°. Liy diém D thudc mién trong tam giac sao
cho DAB=30° vA ABD =10°.Tinh s& do ACD.

Lo gidi
1. Gid sit CD la diy cung chung, I la giao diém 4B va CD

1
Tam gidc ABC cantai C = CI L 4B; IA=- AB = 4(cm) >

Tam gidc ACI vudng tai I = CI* = AC* — A’ = CI =3(cm)

M3t khac CD =2CI = CD = 6¢cm
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B

Goi F' la tiép diém ctia BC va (0). Tt giac EOFC ndi tiép duong tron dwong kinh OC (D
Do BA, BC la 2 tiép tuyén ctia (O) nén BO la dwong trung truc ctia DF

— AIOD = AIOF = IFO = IDO. Ma IDO = DEO => IEOF i tiép 2)

T (1) va(2)suyra E, O, F, C, I cung thuéc mot dwong tron dwong kinh OC = CIO = 90" hay

CIB=90°.Ma M la trung diém BC .
= MI = MB = ABMI cantai M = MIB = MBI . Do MBI = DBI (tinh chit tiép tuyén)

— MIB = DBI = IM //AB

3.
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Goi D' tréntia AD sao cho CD'=CA; M latrung diém cua 4AD'"; K,H lan lwot 1a hinh chiéu cda

D' trén AB va BC.
D'K = AD'sin30° = D'M (1); ACAD' cantai C nén CM L AD'

Va ACD'=180°—2(100° —30°) = 40°. C6 @':%ﬁ'zzoo = ACB- ACD'=D'CH (2)

Tir (1) va (2) ta dwoc ACMD'=ACHD'= D'M = D'H (3)

Tk (1) va (3) suyra D'K=D'H diéu nay chirng t6 D' thudc dwong phan giac ctia goc B nén
D=D".Vay ACD = ACD' = 40°.

Bai 22. (Pé thi vao 10 - Chuyén Toan - tinh Son La nam hoc 2024 - 2025

Cho dwong tron (O) dwong kinh AB=2R. Goi I 1a trung diém cta doan thang 40, diém E
thudc dwong tron (O) (E khong trung véi A va B). Cactia Ax va By lan lwot la tiép tuyén tai 4
va B ctia dwong tron (O) (Ax,By cung thudc mot nira mat phang chira di€ém E c6 bor 1a dwong
thang AB).Qua diém E ké dwong thiang d vudng géc véi EI cat Ax, By lanlwottai M va N.
a) Chirng minh AMEI 1a t& giac ndi tiép.

b) Chtg minh ENI = EBI va AE.IN = BE.IM .

¢) Goi P la giao diém cia AE va MI ; Q la giao diém ctia BE va NI .Chirng minh hai dwong
thang PO va AM vudng géc.

d) Goi F la diém chinh gitra ciia cung 4B khong chira diém E cua dwong tron (0). Gia st ba
diém E,I,F thang hang. Tinh dién tich tam gidc MON theo R.

Loi giai
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X y
M‘ E
N
>
0
A O o B
1 )

a) Tacé: IAM =90° (4M 1a tip tuyén va A7 12 ban kinh cia (0))
[EM =90" (gia thiét) nén IAM + IEM =180° = Tt gidc AMEI ndi tiép.
b) T& gidc BIEN ndi tiép (vi c6 hai dinh E va B cung nhin /N dwéi mot goc vudng)

— ENI = EBI (hai g6c ndi tiép cung chin 7E).

Trong dwong tron ngoai tiép t gidc AMEI cb EMI = EAI = % sdEI .

Lai cé ENI = EBI (chtrng minh trén)

AE _ BE

Suy ra AAEB > AMIN (g.g.) = 7 Y. = AE.IN = BE.IM (diéu phai chirng minh).

c) Do AAEB » AMIN nén MIN = AEB = 90° = IPEQ la t gidc ndi tiép (do cé6 E,I cung nhin PO
dudi goc 90°) = b{Q\P — EIP (hai géc ndi ti€p cung chin cung EP). (1)

Trong dwong tron ngoai tiép t gidc AMEI cb

EIM = EAM (hai goc ndi ti€p cung chin cung ME). (2)
Trong dwong tron (O) c6 EBA = EAM = % sd ME. 3)

Tir (1), (2), (3) suy ra EOP = EBA.

Ma EQ?’ va EBA & vi tri déng vi suy ra PQ//AB = PQ 1 AM.
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d)

Trong (O) cé AEF =45°,

Trong dwong tron ngoai tiép t gidc AMEI cb AMI = AEI = 45° = AAMI vuong can tai 4

2
:>AM:A]:§:>SMMO:RT.

Oy b ta di chitng minh dwoc MIN =90° = BIN = 45° = AIBN vuong can tai B

2
:>NB:IB=37R:>SABON=3%.

ABNM 1a hinh thang vuéngtai 4 va B = S ,,,, =2R*.
Do d6 S,on = S.an = Soun = Sson = R
Bai 23. (Pé thi vao 10 - Chuyén Tin - tinh Tuyén Quang nim hoc 2024 - 2025)

Cho tam giac tu ABC c6 ABC >90° noi tiép dwong tron (0). Tiép tuyén tai C cta (0) cat dwong
thang AB tai S. Liy diém P thudc mién trong tam gidc OAC sao cho SC = SP. Pwong thang SP
cit (O) tai hai diém E, F (E & giita S va F). CAc duwong thang AP, BP catlai (O) lan luot tai

K, L. Chirng minh rang:
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a) Tam gidc ACS dbéng dang véi tam gidc CBS;
b) APS = PBS;
c) Tk giac EKLF' 1a hinh thang can.

Lo giai

a) Ta cé CAS = %stEB (1).
Mt khéc BCS = %sd@ ).

Tir (1) va (2) suy ra BCS = CAS (3).
T (3) va ASC = BSC suy ra aASC < CSB (g—g)

b) Tir a) suy ra C5_ A5 _ gc>~sp.sa (4).
BS CS

Vi SC = SP nén (4) = SP’ = SB.SA = SP_54 (5).
SB  SP

Tw (5) va PSA = BSP suy ra APSA > ABSP. Do dé APS = PBS.
¢) Ta cé BPS = %(sdBmE 4 stZJT*) va PAS = %(sdBmE 4 sdECK) (6).

Vi APSA  ABSP nén BPS = PAS.
Két hop véi (6) suy ra sdLnF =sd ECK (7).

T (7) suy ra

LFE + FLK = %deKE +%deAK = %(sdlj;]?‘ + sdl/;l\() +%deAK ~180° = LK // EF.

Do d6 EKLF' 1a hinh thang. Hon nita sdLnF =sdECK = FL = KE = EKLF 13 hinh thang can.
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Bai 24. (D& thi vao 10 - Chuyén Toan - tinh Bic Kan ndm hoc 2024 - 2025)
Cho tam gidc ABC vudng & 4 (AB < AC). Puong tron tam / ndi tiép tam gidc ABC, tiép xic véi

cac canh BC, CA, AB lanlwottai D, E, F. Goi S la giao diém ctaa Al va DE.
a) Chirng minh /ECD 13 t& giac noi tiép.
b) Goi K, O lan lwot 1a trung diém cia AB va BC. Chirng minh K, O, S thiang hang.

c) Goi M 1a giao diém cua KI va AC. Puong thang chira dwong cao AH clia tam gidc ABC cat

dwong thang DE tai N.Chirng minh HNM = EMN.

Loi giai:

a) Ta c6 IEC = IDC =90° = IEC + IDC = 180° = Tt giac IECD ndi tiép.

b) Ta cé: @:1800—1ﬁ=1800—w:900+@
M3t khac: @:1800—@—@=1800—%:900+@

Suy ra AES = AIB.
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Xét tam gidc I4B va tam giac EAS c6 IAB = SAE = 45° va AES = AIB.

4 _FA

= AIAB «» AEAS = =
AB  AS

Ma I4B = SAE = AIAE © ABAS . Vi tam giac IAE vudng can tai £ nén tam giac 4BS vudng can

tai S,suyra S nam trén dwong trung trwc cia 4B suyra K, O, S thang hang.

OVi ID/AN = 22 5L oy ks pam = K 5L
AN SA KM SA

IF//AM = IiK I D __FI

= - =
M AM AN AM

ma ID = FI = AM = AN

Suy ra tam giac AMN cantai 4.

Vay: HNM = EMN. Ditu phai chirng minh.

Bai 25. (Pé thi vao 10 - Chuyén Tin - tinh Thai Nguyén nam hoc 2024 - 2025)

Cho tam gidc ABC vudng tai A c6 dwong cao AH. Trén doan thang AB 14y diém K sao cho
AB=4AK. Trén tia d6i cta tia HA 14y diém [ sao cho HI = %AH. Ké KP vudng gbc véi dwong
thang 4H (P € AH). Chlirng minh rang:

a) AH =PI,

b) Tam giac IKC vubngtai 1.

B
Loi giai
_|KP L AH .
a) Tacé (gia thiét) suy ra PK //BC.
BC 1 AH I
H
‘ AK AP 1
Ap dung Pinh ly Ta-létta cé: —=—=—. 1
p dung Dinh ly B a2 ey

HlI 1 2
Theo gia thiét — =—. (2)

AH 4 A K B

Tw (1), (2) suyra AP = HI. Matkhac PI = PH + HI, AH = AP+ PH do dé Pl = AH.
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b) Chirng minh tam giac /KC vudng tai /.

CHA = APK =90’

vie nén aAPK »aCHA(g—g) suyra PR _ AK = PK _AK
PKA=CAH AH AC Pl AC
PK_AK

Vi< Pl AC nén aACK «aPIK.

CAK = IPK = 90°
Suy ra ACK = PIK = AIK. Suy ra ti gidc ACIK noi tiép dwoc trong mot dwong tron.
Ta c6 CAK +CIK =180°. Ma CAK =90° nén CIK = 90°.
Bai 26. (Pé thi vao 10 - Chuyén Tin - tinh Thai Nguyén nam hoc 2024 - 2025)
Cho tam gidc ABC c6 ba géc nhon ndi tiép duong tron (0). Ké BE vudng goc véi AC tai diém
E, CF vubnggoc véi AB tai diém F. Cac dwong thang BE, CF lan luot cit duwong tron (O) tai
hai di€ém P, O (P # B, Q # C). Tiép tuyén ctia dwong tron (O) tai cac diém B,C cat dwong thang
EF Tan lwot tai cac di€ém M, N. Dwong thang NP cat duong tron (O) tai diém K (K = P).
Chirng minh rang:
a) Tam giac NCE la tam giac can;

b) Cac diém M,Q,K thang hang.

Loi giai
a) Tacé
@:@:@:%sd,@ )
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Vi BFC = BEC =90° nén t giac BCEF noi tiép dugc trong mot dwong tron.
Suy ra NEC = FBC = 4BC. (2)
Tw (1) va (2) suy ra NEC = ]VCTE, twr do ta c6 tam giac NEC cantai N.
b) Do tam giac NEC cantai N nén NC = NE.
PNC = KNC

Vii__ | _— néntamgiac NPC dongdang véitam gidc NCK.
NCP = NKC = EsdPC

Suy ra E:E: NC? = NP.NK = NE*> = NP.NK = NE _ &
NK NC NP NE
PNE = KNE )
ViiNyg nNKg héntam gidc NPE dong dang véitam gidc NEK. Suyra NPE = NEK.
NP NE

Suy ra KPE = KEF. Do d6 KEF = KPB = KAB = KAF.

Suy ra tx gidc AEFK noi ti€p dwoc trong mot dwong tron.

Do d6 K la mét giao diém ctia dwong tron ngoai tiép tam giac AEF véi dwong tron (O) 3)
Gia sit MQ cat dwong tron (O) tai H.

Chirng minh twong tu, ta suy ra dwoc t& gidic AEFH ndi ti€p dwgc trong mot dwong tron.

Suy ra H la mot giao diém cia dwong tron ngoai ti€p tam giac AEF véi dwongtron.  (4)

T (3) va (4) suyra H =K, hay M,0,K thang hang.

Bai 27. (Pé thi vao 10 - Chuyén Toan - tinh Thai Nguyén nam hoc 2024 - 2025)

Cho tam giac ABC vudngtai A va ACB =30°. Goi M 1a trung diém ctia canh BC, diém [ 1a tAm

dwong tron ndi tiép tam giac ABC.

a) Chirng minh rang AMC = AIC =120°.

b) Goi N 1a giao di€ém ctia hai dwong thang MI va AC. Chirng minh rang AB = AN.
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Lo gidi
a) Chtrng minh ring AMC = AIC =120°. B
Vi AABC vuodngtai 4, c6 AM la dwong trung
tuyén nén MA = MB = MC. I N
Vi AMAC cantai M va MCA = 30° (gia thiét) . .

nén AMC =180°—60° =120°.

Vi I 1a tAm dwong tron ndi ti€p A4ABC nén Al, CI lan lwot 1a duwdng phan gidc trong ctia BAC, ACB.
Suy ra BAI = IAC = 45° ACI = ICM =15°. Do d6 AIC =180° —(45°+15°) =120°,

Vay AMC = AIC =120°.

b) Chirng minh rang AB = AN.

Theo y a, suy ra tir gidc AIMC ndi tiép dwdng tron. Suy ra IMC =180°—JAC =135°.

Lai c6 W=180°—(1@+1\7CTV):15°.

Vi NMA = MNA =15° nén AANM cantai 4. Suyra AN = AM. (1)

Trong AABM c6 MB = MA va ABM = 60° (gia thiét)

Suyra AB =MA = MB. (2)

Tw (1), (2) suyra 4B = AN.Diéu phai chirng minh.

Bai 28. (Pé thi vao 10 - Chuyén Toan - tinh Thai Nguyén nidm hoc 2024 - 2025)

Cho tam gidc ABC (AB > BC) c6 ba goc nhon, ndi tiép dwong tron (0). Vé cac duwong cao

AD, BE va CF cuatam giac ABC. Goi diém H 1a trwc tAm ctia tam gidc ABC, [ 1a trung diém
ctia doan thang DF'. Tia Al cat duwongtron (O) tai K (K = 4), tia BE cat dwong tron (O) tai

J (J # B). Chirng minh rang:
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a) £ 1atrung diém cta doan thang HJ ;

b) TAm dwdng tron ngoai tiép tam gidc /KD nam trén duwong thang BC.
Lo gidi

a) Ta c6: EAH = CAD = CBE (cung phu véi ACB ).

Mit khac CBE = JBC = JAE = JAC (gbc ndi ti€p cung
chin cung CJ ). Suy ra EAH = EAJ .
Tam giac AHJ c6 AE virala dwong cao, vira la dwong

phéan giac trong ké tir dinh 4 nén tam giac AHJ can

tai 4.Suyra AE la dwong trung tuyén ké tir 4. Do d6

E 1atrung diém cta doan thang HJ .

b) Ta c6 cac tir gidc ACDF, CDHE ndi ti€p nén

— e~~~

HDE = HCE = FCA = FDA (1).
Pong thori HED = HCD = FCD = FAD (2).

HD HE
Tw (1) va (2) suyra ADHE *» ADFA(g-g) > —=— 3).

(1) va (2) suy (g-g) =22 HE )
Mat khac E la trung diém cia HJ (chirng minh trén) va / la trung diém ctia FD, két hop véi (3)

. 2HD 2HE HD HJ
(0] = = =

tac =
FA FI  FA

Ta c6: AFI +BFI = JHD+ DHB =180°, ma BFI = DHB => AFI = JHD

HD _HJ
Xét AHDJ va AFIA ¢ 4 FI ~ FA
AFI = JHD

Suy ra AHDJ dong dang voi AFIA = HJD = FAI

Ma FAI = BAK = BJK nén HJD = BJD = BJK = J, D, K thang hang.

— e~~~ _— e

Tw dé IKD = AKJ = ABJ = FBH = HDF = HDI.

Suy ra AD latiép tuyén cia dwong tron ngoai ti€p tam gidc IKD.
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Mit khac 4D | BC nén tAm dwong tron ngoai ti€p tam gidc /KD nam trén dwong thang BC.
Bai 29. (Pé thi vao 10 - Chuyén Tin - Lang Son ndm hoc 2024 - 2025)

Cho tam giac ABC khong can, c6 ba goc nhon va AB < AC. Pwong tron tim I noi ti€p tam giac
ABC tiép xic véiba canh BC, CA, AB lanlwottai D, E, F.Liy S trén dwong thang EF sao
cho AS//BC,goi DINAS=H.

a) Chitng minh rang 5 diém 4, F, I, E, H nam trén cing mot dwong tron va dwong thang HI 1a
phéan gidc cua FHE .

b) Goi DI N EF = K . DPwong thang di qua K va song song v&i BC cat AB, AC lanlwottai P, Q.
Chrng minh rang tam giac /PQ cn va dwong thang 4K di qua trung diém cua BC.

c) Ké DI catlai duwong tron ndi tiép AABC & T . Chirng minh rang ST L AD.

a) D& thdy ring AFI = AEI =90° nén

AFI + AET =180° suy ra AFIE noi tiép.

Vi AS//BC va DI 1 BC,suyra AH 1 HI,vay thi
AFI + AHI =180

Suy ra AHIF noitiép, vay thi5 diém A, H,E, I, F

nam trén dudng tron.

Suy ra }@:%sdﬁ?;lﬁ:%sdﬁ?;

Lai ¢6 IE = IF (ban kinh dwong tron ndi tiép); do d6 suy ra FHI = EHI , hay 13 HI 13 phan giac
goc FHE .

b) Vi PQ //BC suyra PQ | IK . D& thiy IKQ = IEQ =90° nén KEQI ni tiép, do d6 IOK = IEK .
Chilrng minh twong tw thi IPK = IFK , chu y rang tam gidc IEF can tai I nén suy ra I/QT( = IPK
nén IP=1Q.

Goi M la trung diém cua doan BC.

Vi tam giac IPQ canva cé IK la duwdng cao nén suy ra KP = KQ.

KP MB .
Vi PQ //BC vac6 ——=——=1, theo dinh li Thales ddo thi 4, K, M thang hang.
KQ MC
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c) Goi SDN(1)=L,dé thiy rang SE.SF = SL.SD (vi EFLD noi tiép).

Lai c6 AFIEH noi ti€p nén SE.SF = SA.SH , suy ra SL.SD = SA.SH ticla AHLD néi tiép, suy ra
ALD =90°.

Vi DT la dwong kinh ctia (/) nén TLD =90°, do d6 A4,T,L thing hang.

Xét tam gidc ADS c6 DH 1 SA, AL L SD suyra T latryc tam tam gidc ADS . Do d6 suy ra
ST L AD.

Bai 30. (Pé thi vao 10 - Chuyén Toan - tinh Lang Son ndm hoc 2024 - 2025)

Tir diém A nam ngoai dwong tron (O) ké tiép tuyén AB véi B la tiép diém. Mot duwong thang d
di qua A vacat (0) tai M, N sao cho: O va B nam khac phia so véi d, diém M & gitta Ava N.
Ké BH 1 AO (H thudc AO), goi K 1a trung diém ctia MN.

a) Chirng minh ring AB>=AM.AN, KAO =OBK

b) Chirng minh rang t& giAc MHON noi tiép va HB 1a phan giac cia MHN

c) Duwong tron ngoai tiép tam gidc OMN cat duong thang AB tai P, O va cat dwong thang HB
tai D (D khac H). Goi R 1a trung diém ctia BD. Chirng minh rang dwdng tron ngoai tiép tam

gidc POR va (0O) tiép xtic v6i nhau.

Loi giai
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a) C6 AB latiép tuyén, AMN la mot cat tuyén ctia (O)

nén AB* = AM .AN (tinh chit phwong tich)

(C6 thé chirng minh tam giac AMB d6ng dang véi tam giac ABN )
K la trung diém day cung MN

= OKA =90° = OKA = OBA = 90’

= T gidc OKBA noi tiép

— KBO = KAO

b) Tam gidc OBA4 vudng tai B, BH la dwong cao

= AB’=AH.AO

Mat khac 4B*> = AM .AN = AM .AN = AH.AO = T giAc MNOH ndi tiép (tinh chit phwong tich)
NMO = NHO

o —

T& giac MNOH ndi ti€p :{
ONM = MHA

Ma NMO = ONM (tam giac OMN cantai 0) = NHO = MHA két hop voi BHA = BHO =90°

— BHM = BHN hay HB la phan giac cta MHN

c) Goi AC latiép tuyén thi 2 dung tir 4 dén (0)

T& gidc OHMN noi tiép, két hop véi gia thiét diém D

= Cacdiém D, O, N, O, H, M, P dongvién (1) = DQHP nbi ti€p = BH.BD = BQ.BP

= BH.2BR=BQ.BP = BC.BR=BQ.BP (vi BH L OA= BC 1 OA= BC=2BH )

Suy ra tir giac RQCP ndi ti€p

Hay C nam trén dwong tron ngoai ti€p tam gidc POR (¥)

T (1) suy ra ti giA\c POOH noi ti€p = AP.AQ = AH.AO = AB’ (theo y b)

Ma AB = AC = AP.AQ = AC* (**)

T (*) va (**) suy ra AC la tiép tuyén ctia dworng tron ngoai ti€ép POR

Ma AC ciingla ti€p tuyén cta (O)

= Hai dwong tron (PQOR) va (O) tiép xiic nhau véi tiép tuyén chung AC (dpcm).
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Bai 31. (Pé thi vao 10 - Chuyén Tin - tinh Phd Tho nim hoc 2024 - 2025)

Cho tam giac nhon ABC ndi tiép dwong tron (O) véi cac diém 4, B, C c6 dinh. Diém A di dong
trén cung BC khong chiva 4 (M khac B, C va AM khong vudng gbc véi BC). Ké BE vudng goc
voi AM tai E. Goi N lagiao diém cta 4M va BC, H va J theo thi tw 14 trwc tAm cla cac tam

giac CMN va ABN.Goi I 1a chan dudong vudng goc ké tir 4 dén dudng thang BC, F 1a chan

duong vudng goc ké tir C dén duwdng thiang 4M .

a) Ching minh rang IF // MB
b) Chirng minh AABJ > ACMH

c) Khi diém M di dong nhung van théa man yéu ciu bai todn, chirng minh rang dwong thang HE

ludén di qua mot diém cé dinh.

=)

A
S
EX"°0
J
L
flal
= c
H
M
Loi giai

a) Ta co t& giAc ABMC ndi ti€p = MBC = m(: %sdi\?@j

Talai 6 AI 1L BC = AIC =90°;CF 1| AM => AFC =90

Suy ra t gidc AIFC ndi tiép, suy ra FIC = Ia??(: %sda’j

Tir d6 suy ra FIC = MBC, ma hai géc & vi tri dong vi. Vay FI//BM .
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b) Ta c6 ti gidc ABMC noi tiép suy ra BAM = B/C]\\l(: %sdB/—\Mj

Goi L 1a chidn duong cao ké tir M dén NC . Suyra ABJ = CMH (D

Tir ti gidc AIFC ndi tiép = IAF = 1?:7?(: %sdﬁ?j va BAM = B/Cj\\l(: %sdB/—\Mj
Suy ra BAJ = MCH (2)

Tt (1);(2) =>a4BJ »aCMH (g - g)

c) T B vé BQ 1 BC saocho Qe AC = Q c6 dinh

Ta c6: ACHM « AAJB = Agf = HC = MC

JA 4B
AIBJ » AFMH (g -g) = L - M _ MH
U 1B BJ

FH _HC _ FH _1J _S,, _ BI-BJ-sinIBJ _ BI-sinIBJ
JA ~HC JA S,, AB-BJ-sinABJ AB-sinABJ

Suy ra

Tacod ES//FC = E :E
EA SA

. SC S, BC-BS-sinIBJ i BC -sinIBJ

a = — = —
SA S, BA-BS-sindBJ EA BA-sinABJ

BI _QA _ HF EA OC_
BC QOC ~ HC EF 04

M

Talai c6 BQ//Al =

Theo dinh 1i Menelaus d4o vao tam gidc ACF = H,E,Q thang hang
Ma Q c6 dinh. VAy HE ludn di qua diém Q c6 dinh khi M di dong trén cung nhd BC

Bai 32. (Pé thi vao 10 - Chuyén Tin - tinh Hoa Binh nam hoc 2024 - 2025)

Cho duwong tron (O;R) dwong kinh BC, diém H c6 dinh thudc tia déi cia tia BC. Qua H ké
dwong thiang d vudng géc voi BC. Ly diém M bAt ki trén duwong thang d, qua M ké cac tiép
tuyén MP, MK v&i dwong tron (O).Day PK cat OM tai N va cat OH tai Q.
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a) Chirng minh nam diém M, P, O, K, H cung thudéc mot dwong tron.
b) Chirng minh rang OH.0Q = R°.

¢) Cho POK =120°. Tinh dién tich t& giic MPOK theo R.

d) Chirng minh rang khi diém M di chuyén trén dwong thang d thitrong tAm G cda tam giac

HPC chay trén mot dwong tron c6 dinh.

Loi giai:

a) Ta c6: MHO = MPO = MKO = 90"

= P, K, H thudc duwdong tron duwong kinh MO.

= M, P, 0O, K, H cung thudéc dwong tron

dwong kinh MO.

b) Xét AMPO vudngtai P, c6 PN 1L MO:

= ON-OM =OP? (1) (Hé thic lwong trong

tam giac vudng).

ON 00
OH OM

C6: AONQ »aOHM (HOM chung; ONQ OHM = 90°) = = OM -ON =0OH -0Q (2)

T (1), (2) = OH -0Q = OM -ON = OP’ =
¢) Vi POK =120° nén PMK = 60° va MO 1a phan giac cia PMK = PMO = KMO = 30°

R

sin 30

AaOPM vuébng tai P, c6: OP=0M . sinPMO = OM = ~=2R (cm).

aPNO vuongtai N, cé: NP = OP.sinP/OTV

ma PON = 90° — OMP = 90°—30° = 60° (aOPM vuéng tai P ).

:>NP=R-§—R\/—(m):> KP = R-/3 (cm)

Tacé OM LKP =S, = %OM.KP = R*\/3 (cm2).
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d) Lay I latrung diém ctia HC, G € PI sao cho PG = %PI.

Tk G ké dwong thang song song véi OP cat HC tai E.C6 HC c6 dinh = I ¢6 dinh

0 6 GE /] PO = SE _IE _IG _ 1 pinhii talet) (do G 1a trong tam ciia o PHC).
PO 10 1P 3

= IE = ? khong do6i. Ma 1, O c6 dinh = E ¢6 dinh. (3)

GE = % _ § khong d6i. (4)

3),4)=Ge (E; ?j c6 dinh khi M chuyén dong trén d .

Bai 33 (Pé thi vao 10 - Chuyén Toan - tinh Dién Bién ndm hoc 2024 - 2025):
Cho dwong tron (0). B, C la cac diém cd dinh trén (0), BC #2R. A lamét diém thay ddi trén

(O) sao cho tam gidc ABC nhon. Ké cac dwong cao 4D, BE, CF clia tam giac 4BC. AA' la
duong kinh cta (0).
1) Chirng minh aBAD »>aCAA'

2) M la diém déi xirng véi 4 qua BC, N la diém do6i xirng véi B qua AC.
a) Chirng minh rang CM .CE = CN.CD

b) Gid st M, C, N thang hang, R =8cm . Tinh 4B.
3) 1,J lan luot 1a trung diém ctia BC, EF. Al cat EF tai K, H 1a hinh chiéu cia K 1én BC.
Chirng minh 4, J, H thang hang.

Loi giai:
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M
(]
1)Tacé:m'=M=90°—ﬁ=@

Xét aBAD va aCAA' tac6: CAA' = BAD, ACA' = BDA=90"

Suy ra aBAD »aCAA'(g—g)

2a) Tacé CM.CE = CN.CD twong dwong CA.CE = CD.CB, diéu nay hién nhién ding do t& gic
AEDB noi tiép.

2b) Cé: ACN = BCA=BCM nénnéu C, N, M thing hang thi BCA=60°suy ra AOB =120°
Goi T 1a trung diém 4B, khi d6 AB =2 AT = 20A.sin TIA = 2R.sin 60° = 8/3

3) AJ cat BC tai H'.Goi N la truc tAm tam gidc ABC, G la trung diém cta AN, theo két qua

quen thudc thi G, J, I cung thudc trung truc cia EF nén KJI =90°
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Mit khac tam gidc AEF va ABC dong dang ma J, I lan lwot la trung diém cua EF va BC nén
tam giac AIC va AJF dong dang nén AIC = AJF = KJH' nén tt giac KJH'T noi ti€p suy ra
KH'I=KJI =90° nén H'= H suy ra diéu phai chirng minh.

Bai 34 (Pé thi vao 10 - Chuyén Toan - THPT Chuyén Lam Son Thanh H6a ndm hoc 2024 - 2025):
Cho tam gidc nhon 4BC ndi tiép dwong tron (0). Goi M, N lan lwot la trung diém ctia BC va
AC. Puong thang di qua hai diém M, N cat (0) tai hai diém P, Q (véi M nam gitta P va N).
Goi D la mét diém trén canh 4B (v&i D khac A, D khac B), dwong tron ngoai ti€p tam giac
BDP cat BC tai I (I khac B).DPuwongthing DI cat dwong thang AC tai K.

a) Chirng minh cac diém C, I, P, K cung thuéc mét dwong tron.

B PK
b) Chirng minh o8 =—
oCc PD

¢) Puong thang AP cit dwong tron ngoai tiép tam gidc BDP tai G (G khéac P). Duong thang IG

cit AB tai E. Chirng minh rang khi D di chuyén trén canh 4B thiti s§ Sarp khong dai.
AQE

Lori giai:
Goi O' 1a tdm dwong tron ngoai ti€p 0
tam giac BPD.

a) Tt gidc ABPC ndi tiép (O)

— PCK =180° — PCA = ABP

T gidc BDIP ndi tiép (0”)

= PIK =180° — PID = PBD = ABP

= PCK = PIK

Ma C, I 1a hai dinh ké nhau nén

PICK noi ti€p (diéu phai chirng

minh)

b) PICK noi tiép (chirng minh trén) = PKI = PCI (cung chan cung PI)
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— PKD = PCB = POB (cuing chan cung PB ctia (0))

Trong (O0)cé B/Q]\\/[ = PCM (cung chan cung PB clia (0)) va l@ = PMC (déi dinh)

OB CP
= ABOM ©» APCM (g -g) =>—=—— 1
0 (g-¢2) oM~ M (1)
BP
Twong tu ta c6: AOCM > ABPM (g - g) :g—ﬂizw (2)

OB BM CP _CP
OC CM BP BP

Chia (1) cho (2) vé véi vé ta duoc: (M latrung diém cta BC)

Trong (0’) c6 PBI = PDI hay PBC = PDK

PC_PK _ PK_CP
PB PD  PD BP

Lai c6 PCB = PKD (chtmg minh trén) = ABPC ® ADPK(g —g) =

. OB _PK(_ CP

Va = diéu phai chitng minh
BPJ( p g )

Yoc~PD
¢) Trong tam gidc ABC c¢6 MN 1a dwong trung binh = MN // AB = PQ // AB

= d(Q,AB)=d(P,AB) (trong d6 d (P, AB) lakhoang cach tlr P dén 4B, twong ty véid (Q, AB))

N Supp _ 0,5.4AD.d(P,AB) AD

Sior  0,5.4Ed(Q,AB) AE
Chirng minh dwoc AADG « AAPB(g - g) = AD = AP
AG AB

AE _CP _AD BC

AAEG » ACPB(g-g)=> = = =
(g-2) AG BC AE AB

Do 4, B, C c6 dinh = M, N cddinh = P c¢6 dinh :Eﬁ khong doi :>A—D khong doi
AB CP AE

= Sarp khéng dé6i (diéu phai chirng minh)
AQE

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 81



MathExpress Education | | www.mathexpress.vn

Bai 35 (Pé thi vao 10 - Chuyén Toan - THPT Chuyén Phan Bi Chdu Nghé An niam hoc 2024 - 2025):
Cho tam gidc nhon ABC c6 AB < BC < (A, ndi ti€p dwong tron (O). Cac dwong cao AD, BE, CF
clia tam gidc ABC catnhautai H .Tia 4D cat dwong tron (O) tai diém G, tia GE cat dwong

tron (O) tai diém 7 (G khac 4 va I khac G). Goi J la giao diém clia BI va EF, K la giao diém

cia OA4 va EF.

a) Chirng minh HF.CE.BC = HC.BF.EF

b) Chitrng minh JE =JF va HJ//DK

¢) Goi P 1a diém doi xing véi O qua duwong thang CF, QO la diém ddi xirng véi O qua dwong
thang BE va N latrung diém cta doan thang PQ.Chitng minh NJ L EF .

Loi giai:

—  —

a) Ta c6: BFC = BEC =90° = T giac CEFB noi tiép— HEF = HCB,FBH = ECH

EF HF
Tw day suy ra AHEF > AHCB(g—g) > —=——
il (g-2) BC HB

Ta c6 bién doi sau: EF.HB = BC.HF = HF.BC.CE = EF.HB.CE

Do d6 dé hoan tit chirng minh, ta cin chi ra HF.BC.CE = EF . HB.CE = HB.CE = HC.BF
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Ta cling c6 AFHB » AEHC(g —g) = L He = HC.BF =CE.HB

BF CE
Bai toan dwoc chirng minh.
b) Goi R la trung diém cia AH, J’ la trung diém EF.
Vi AFH = AEH = 90" nén t& gidc AEHF noitiép= BAH = BEF = ABAH © ABEF(g —g)

BH _BF _ BH _BF
HA FE HR FJ'

Ma BFJ'=BHR nén ABFJ'» ABHR(c— g —c) = RBH = ABJ'
Ta ¢6: HA.HD = HB.HE = 2HR.HD = HB.HE

— HR.HG = HB.HE (vi H, G d6i xitng nhau qua BC)

— — e~ e~

Tl day ta c6 RBGE nbiti€ép—= RBH = HGE = AGI = FBJ
Do dé J =J' hay J latrung diém cia EF.
Goi T la trwc tam tam giac AEF.

Ta c6 HETF la hinh binh hanh, T thuéc 40

Ta cling c6 AAEF ©» AABC(c—g—c¢) = AAEK ©» AABD(g-g) = A7 _ AT
AD AK
Theo dinh ly Thales dao, ta dwoc HT // DK hay HJ // DK
Bai toan dwoc chirng minh
c) Goi giao diém ctia HB, HC véi (0) lanlwotla B',C'
OP cat CF tai M, OQ cat BE tai L
Goi X, Y lan lwot 1a trung diém cua AC, AB
Luc nay ta c6 OY:FM:CTH:CM=CF—FM =C —CTHzFH+ CH _ C'H+CH _ @

2 2 2 2

Vividy M latrung diém CC’, twong tw L la trung diém BB’
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Lai c6 NL la dwong trung binh ctia tam gidc QPO = NL = % =MO

LEXO la hinh chitnhat = LE=0X, LE // OX, LN /| OM

= NLE = MOX = ANLE = AMOX
Mt khac, ABE = ACF = AB'= AC'= NE = NF = NJ L EF

Bai 36 (Pé thi vao 10 - Chuyén Toan - tinh Ha Tinh ndm hoc 2024 - 2025):

Cho duwong tron (O). Tlr di€ém 4 nam ngoai dudng tron, vé cac tiép tuyén AE, AF téi duwong tron
(O) (E, F 1acac tiép diém) va cat tuyén 4BC (B, C thudc dwongtron (O), B nam giira 4 va C).
a) Chirng minh rang BE.CF = CE.BF

b) Goi H 1a giao diém cta 4O va EF, I 1atrung diém cta BC. Dudong thang di qua / song song

voi CE cat EF tai D, CD ciat AE tai K . Chirng minh HK vudng goc véi OF.

c¢) Trong tam giac FBC lay diém N sao cho AN = AF . Qua diém N vé cac diy cung BQ, CR, FP

ctia dwong tron (O). Chirng minh rdng tam giac POR 1a tam giac can.

Loi giai:
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BE AE
a) Chirng minh AAEB «» AACE = —=
) g (g-2) CE-aAC
BF AF
Chirng minh AAFB v AACF
g (g-g)=> CF - aC

0 j’é . jg = gﬁ - ZZ — BECF = CE.BF
b) Do ID // CE nén DIB = ECB = DFB = IDBF nbi tiép

BD cit CE tai J, 5 diém O, I, E, A, F thudc 1 dwong tron= DBI = IFD = IAE
Ma 2 géc nay & vitri déng vi = BJ // EA

ID // CJ, I latrung diém ctia CB = ID la dwong trung binh cta tam giac C/JB = JD = DB

Ma BJ // EA theo Thales % = % EK = KA = HK la dwong trung binh cia tam giac EFA

= HK //FA.Ma OF L FA= HK 1 OF

AF  AB

) AAFB © AACF = =" = AF*= AB.AC
) (g—2) C-ar
Suyra AN® = AF* = AE* = AB.AC = ’g j](\j] = AANB © AACN(c—g —c)

= §N\A=@=B/Q7€:> NA /I OR

Goi X lagiao cia QR va PF, tam giac ANF cantai 4

%(sd@+sdﬁ):@:m:m:%sdﬁ’:%(sdﬁé+sdﬁ)

= %sd@z%sdﬁ?:sd@ =sdﬁ2:PQ:PR = Tam gidc POR can tai P
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Bai 37 (Pé khao sat - Chuyén Toan - THPT Chuyén Lam Son Thanh Héa ndm hoc 2024 - 2025):

Tam gidc nhon khong can ABC ndi ti€p dwong tron (O), dwong cao AH (H € BC). Goi K, L lan
lwot 12 hinh chiéu vudng goc clia diém H trén cic canh 4B, AC. Puwong thang KL cit dwong tron
(O) tai hai diém P,Q (P va B cung phia d6i véi AC).

a) Chirng minh t& giac BKLC noi tiép dwong tron.
b) Chitng minh BC 1a tiép tuyén cia dwdng tron ngoai ti€p tam gidc PHQ.

c) AH catlai dwong tron (O) tai T (T # A). Goi D 1a hinh chiéu vuéng goc ctia H 1én KL; AD
cat dwong tron (O) tai M (M # A). Chitrng minh HMT =90".

Lori giai:

a) Taco6tam giac AHB vuoéngtai H va cé duong A
caola HK ,nén AH? = AK.AB (1) (hé thic trong tam
giac vuong).
Twongtwtacd AH> = AL.AC (2).

Twr (1) va (2) ta dwoc K

AK AB = ALAC = K _AC 3
AL AB

Xét tam gidc AKL va ACB c6 KAL chung va thoa
M

man (3), suyra
AAKL ©» AACB(c—-g—-c)= AKL = A/@, suy ra tw
giac BKLC noi tiép.

b) Tt ACB = AKL = %sdAPB - %(sd;l—é + sdﬁé)

= %(sd?i—]s+ sd@) = %(sd;l—é + sd@) — sd AP = sdjel—é = A latrung diém cung PQ,

Suyra AP =A4Q (4)
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Xét tam giac APK va tam giac ABP c6 PAB chung va APK = ABP (hai goc ndi tiép chin hai cung

bang nhau), suy ra AAPK © AABP(g —g) = % = j—i = AP’ = AK.AB (5)

T (1), (5) va (4) suyra AP = AH = AQ, suyra A la tim dwong tron ngoai tiép tam giac POH,

ma AH | BC, nén BC latiép tuyén cia dwong tron ngoai ti€p tam giac POH .

c) Xéthaitam gidc APD va AMP c6 PAM chung va APD = A/P\Q :%sd@ :%sd;l?) 3 m,

do d6 AAPD » AMP(g—g)= 2L AP _ 4p* _ 4p am,
AM AP

do d6 AH? = AP* = AD.AM — A _AM
AD  AH

Xét hai tam gidc AAHM va AADH c6 HAM chung va j—g = i—j}j, do d6 AAHM v AADH (c—g —c)

— AMH = AHD = AH la tiép tuyén ctia dwong tron ngoai ti€p tam giac DHM

Suy ra THM = HDM =90° — MDP = 90" —%(sdﬁ/l\ +sd@) = 90° —%(sdﬁ/l\ +sdTP)

=90°—%sdAPM:90°—m:900—@:@+@:9O°:I7M\T:9O°.

Bai 38 (Pé thi vao 10 - Chuyén Tin — THPT chuyén Lam Son Thanh Héa ndm hoc 2024 - 2025):
Tam gidc nhon khong can ABC ndi ti€p dwong tron (O), dwong cao AH (H € BC). Goi K, L lan
lwot 12 hinh chiu vudng goc ctia diém H trén cic canh 4B, AC. Pudng thang KL cat dwong tron
(0) tai hai diém P,Q (P va B cung phia d6i véi AC).

a) Chirng minh t& gidc BKLC noi tiép dwong tron.

b) Chirng minh PQ vuodng goc vei AO.

c) AH catlai dwongtron (O) tai T (T # A). Chtng minh A 12 tAm dudng tron ndi ti€p tam gic
PTOQ.
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Loi giai:

a) Ta c6 tam gidac AHB vudng tai H va c6 duwong
caola HK,nén AH’ = AK.AB (1) (hé thic trong
tam giac vuong). i

Twong twta cé AH* = AL.AC (2). A

Tw(1) va (2) ta duoc

B H
AK .AB = AL.AC = A—K=£ (3)
AL
Xét tam giac AKL va ACB co KAL chung va théa T

man (3), suyra AAKL ©» AACB = AKL = A/@, suy ra tx gidc BKLC ndi tiép.

b) Tt ACB = AKL = %sdAPB - %(sd;l—é + sdfé)

= %(sdﬁ+sd1/31\?) :%(sd@+sd1”l\3) — sd AP =sd:4—Q = A la trung diém cung PQ,

do doé PO 1 AO0.
c) Ttr A4 la trung diém cung PQ, suy ra AP = AQ (4) va TA 1a phan giac @

Xét tam giac APK va tam giac ABP c6 PAB chung va APK = ABP (hai géc ndi tiép chan hai

cung bang nhau), suy ra AAPK © AABP(g —g)= % = % AP? = AK .AB (5)

Tw (1), (5) va (4) suyra AP = AH = AQ.

Tw tam giac APH cantai 4, suyra

— e~~~ o~

APH = AHP = APQ+ QPH HPT + HTP = HPT + ATQ = HPT + APQ = QP]—I ]—IPT suy ra
PH 1a phéan giac cua @
Vay H la giao diém ctia hai dwong phén gidc trong trong tam giac TPQ, do @6 H la tAm duwong

tron noi ti€p tam giac TPQ.
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Bai 39 (bé thi vao 10 - Chuyén Toan - THPT chuyén Hung Vwrong Phii Tho nam hoc 2024 - 2025):

Cho tam giac nhon ABC noi ti€p dwong tron tAm O ban kinh R=4cm, BC = 43 em. buwong tron
duong kinh BC cat AB,AC lanlwottai E,F (E =B va F#C).Goi H 1a giao diém cta BF va CE.
a) Chirng minh rang t gidc AEHF noi ti€p dwong tron va tinh ban kinh cta dwong tron doé.

b) Chitng minh rang OA4 1 EF.

c) Tlr 4 ké cac tiép tuyén AI, AJ t&éi dwong tron dwong kinh BC (1,J 1a cac tiép diém). Puong

thang AH cat duongtron (O,R) tai K (K khac 4). Tinh HI]—I'II;U'

Loi giai:

a) Ta c6 BEC = BFC =90° = AEH = AFH =90°.

Xét ti gidc AEHF c6: AEH + AFH =180° nén ti
gidc AEHF ndi ti€p dwong tron dwong kinh

AH =2R'.

Lay diém D doi xtrng véi diém 4 qua O, M la
trung diém BC.

Vi BD,HC cung vudng goc voi

AB = BD//HC;
BH,DC cung vudng goc voi
AC = BH //DC = HBDC la hinh binh hanh.

Cé M latrung diém BC
= H,M,D thang hang va M 1a trung diém cua

HD
= OM la dwdong trung binh cua tam gidc DAH

=R = %AH — OM =~ BO* - BM?

o~

=2cm.
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b) Goi P latrung diém AH = PM la dwong

trung binh tam giac 4HD = PM //OA (1)
ME =MF =R, PE=PF =R’
= MP la trung truc EF = MP | EF (2)

Tir (1) va (2) = 04 L EF.

c) AHNBC=N,IJNnAN=H', IJNAM = L.
T& gidc H'NML noi tiép dwong tron

= AH' AN = AL.AM = AJ* (hé thirc lwong trong
tam giac vudong AJM )

Mat khac 4J° = AF.AC = AH AN (ti giac
HNCF noi tiép).

= AH'.AN = AH.AN = H = H' = I,H,J thang
hang.
Tw gidc AINJ noi ti€p dwong tron (do 5 diém
A, I,N,M,J cungthudc dudng tron duwong kinh
AM )nén HI.HJ = HA.HN
Tam gidc BHK can dinh B

:HN:%HK:HI.HJ:HA.%HK

HI.HJ] 1

= =—HA=2cm.
HK 2
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Bai 40 (Pé thi vao 10 - Chuyén Toan - tinh Ba Ria Viing Tau nim hoc 2024 - 2025):
Cho tam gidc ABC nhon (4B < AC) noi ti€p dwong tron (O) va cé hai dwong cao BD,CE cat
nhau tai H. Cac tiép tuyén tai B va C cla (O) cat nhau tai F. Cac dwong thang FB,FC lan lwot
cit dwong thang DE tai M,N. Goi I 1a trung diém BC.
a) Chitng minh ME = MB va M1 latia phan gidc cda FMN.
b) Pudng tron ngoai ti€p tam gidc ADE cit (O) tai K (K khac A4). Chitng minh ba diém H,1,K
thang hang.
¢) Chirng minh cac diém F,M,N,K cung thudc mot dwong tron.
d) Goi dwong tron qua cac diém F, M ,N,K 1a (S). Chirng minh (S) tiép xtic véi (0).
Lo gii:
a) BEC = BDC =90° = ti gidc BCDE néi tiép.
Do d6 MEB = BCD.
Ma MBE = BCD nén MEB = MBE.

Tam gidc MBE cantai M nén MB = ME.

Lai c6 tam giac BCE vudng tai E, trung tuyén
EI nén IB = IE.

Suy ra MI latrung truc doan BE.

Vay M1 latia phan gidc cua FMN.
b) Ké duwong kinh 44" cua (O).Tacé BH // CA"' (cung vudng gbéc AC)
va CH // BA' (cung vuoéng géc AB ) nén BHCA' la hinh binh hanh va 7 1a trung diém BC.
Suyra H,I,A' thang hang.
Ta c6: ADH = AEH = 90" suy ra tam giac ADE noi ti€p dwong tron dwong kinh 4H.
Lai c6 HKA= A'KA=90" nén K,H, A’ thang hang. Do d6 H,I,K thang hang.
¢) BKI = BKA— HKA=180° — BCA—90° =90° — BCA = 90° — MBA = BMI.
Do d6 t& giAc BMKI noi tiép. Twong tw ta dwoc tir giac CNKI noi tiép.

Do d6 BMK = KIC . Ma KIC + KNC =180° nén BMK + KNC =180".
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Vay cac diém F,M,N,K cung thudoc mot dwong tron.

d) Ké tia ti€p tuyén Kx cua (0). Ta co:

— — _— _—

— e~~~

nén KNI - MIB = KNM.

Suy ra Kx la ti€p tuyén ctia (S). Vay (S) ti€p xdc vai (0).

Bai 41 (Pé thi vao 10 - Chuyén Toan - S& GD & PT Ha Noi nam hoc 2024 - 2025):

Cho hinh vudng ABCD ndi tiép dwong tron (0), diém M nam gitra hai diém B va C. Hai dwong
thang 4M va DC cat nhau tai P. Hai dwong thang DM va 4B citnhau tai K.

a) Chirng minh tam gidc BCK d6ng dang véi tam giac CPB

b) Hai dwong thang BP va CK cat nhau tai A . Ti€p tuyén tai B cla dwong tron (O) cat duong
thang MH tai R.Chirng minh tam gidc BRK 1a tam gidc vudng can.

c¢) Cac duwong thang vudng géc voi OH ké tir O va H, cat duwong thang 4B lanlwottai X va Y.
Liy diém Q thudc tia d6i cua tia BC sao cho BQ = CM. Chitrng minh hai dwong thang OR, DK cat
nhau tai mot diém thudc dwdong tron ngoai tiép tam giac MXY.

Loi giai:
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a) Ta c6 hinh vuébng ABCD = AB // CD

AB /I CD= 4B 1 cP =B _BM 1y (Binh Iy Thales)
cP MC

AB 1/ €D = BK 1/ DC = 2K _BM 53 (Binh Iy Thales)
cD  MC

BK _AB _ BK _BC

Tw (1) va (2) suy ra =
(Dva@swra oy =cp= g~ cp
BK BC , _ AN, ADT BT .
Xét tam gidc BCK va tam giac CPB c6: §=5 (chirng minh trén); CBK = BCP =90

= ABCK » ACPB(c—g—c)
b) Cdch 1: Goi canh hinh vuongla a >0
Ta c6: MAB = APD (so le trong); MBA = ADP =90

MB AB
= AMAB ©» AAPD = ——=——= MB.PD = AB.AD = a’ = BO.BD
AD PD

— ABOM » ADPB = BOM =DPB  (¥)

Ma ABCK » ACPB => BCK = CPB

Cling c6 HBK = CPB (sole trong) = HBK = BCK

Ta c6: HBK + BKH = BCK + BKH =90° = BHK =90’

Ma BOC =90° = B, O, C, H thudc duwong tron duwong kinh BC

— BOH = BCH = BOH = DPB(**)

Tir (*) va (**) = BOH = BOM = O, H, M théng hang

Ma t& gidc BOCH ndi ti€ép nén ta co OHC = OBC =45°

Lai c6: BR // AC (vi cung vuong géc véi OB ) = RBK = CAB = MHC = KHR = 45°
= T gidc BHRK ndi ti€p

— BRK = BHK =90’

Ma RBK =45° nén tam giac RBK vuoOng can tai R

Cdch 2: Ta c6: (chirng minh phan a) = BCK = BPC (hai goc twong rng)

Ma BCK + HCP = BCP =90° = HCP+ HPC =90° = Tam giac CHP vubng tai H
= CK L BP tai H
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cs HB _CB _MB

0 = = — HM latia phan giac cua BHC = MHC = 45" = RBK
HC CP MC

—

= T gidc BHRK n0i tiép = RBK =R/H??:45°,RKB:]\7H\C:R/HT(:45°

— Tam giac RBK vuoOng can tai R

c) Dé chirng minh AOBX = AOCM (¢c—g —c)= BX =CM

T& giac BMHY ndi ti€p nén tam gidc BMY vudng cin tai B (do BHO = BHY = 45°) = BM =BY
Tir d6 ta c6: BX.BY = CM.BM = BO.BM = Tt gidc QXMY ndi tiép

Goi OR giao (MXY) tai. K 12 giao diém DT, 4B

Ta chirng minh K’ trung K

That vay, tam gidc BMY vuong can nén BMY = OBM =45°

= OB //MY = MY L BR = BR laduwong trung tryc cia MY

— RYK =180"— BYR=180" — BMR = BMO = OTM = RTK ' = Tt gi4c TYK’R ndi tiép

— RK'B=QTY =QXB=45"

Twr d6 tam gidc BRK’ vuong can. Do dé K’ trung K

Vay ta c6 diéu phai chirng minh.

Bai 42. (bé thi vao 10 - Chuyén Toan - Chuyén KHTN Ha N6i ndm hoc 2024 - 2025)

Cho tam gidc ABC nhon, khéng can ndi tiép duong tron (0). E,F lan lwot 1a trung diém cla
CA, AB.Diém P di chuyén trén cung nhé BC (P khac B,C).Goi M,N lan lwot la giao diém cta

PC,PB v&i EF . AM, AN cat (O) theo thir ty tai O,R (Q,R khac 4).

a) Chirng minh rang t& gidc AFPM ndi tiép va EPF = @3 .

b) Chirng minh rang giao diém ctia OF va RF nam trén (0).

c) Ly S,T Ian luot thudc vao cac dwong thang CA4, AB sao cho ba dwong thang ET,FS, AP song
song v&inhau. Goi K va L lan lwgt 1a tAim dwong tron ngoai tiép clia cac tam giac NFS va MET .
Puong thang qua K vudng géc véi 4B cat duwong thang qua L vudng goc voi AC tai J. Chirng

minh rang J luén nam trén mot dwong thang cd dinh khi P thay déi.
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a) Vi EF//BC va t gidc ABPC ndi tiép nén ta thu dwoc PMF = PCB = PAB = PAF.
Do do, tir gidc AFPM noi tiép.
Chirng minh twong tw ta cling dwoc tir gidc AEPN ndi ti€p. Tlr d6 ta c6 bién dbi géc

—  —

EPF = EPA+ FPA=ENA+ FMA=180" — MAN =180° —OAR = OPR (diu phai chtrng minh)

b) T cac ti gidc ndi tiép AEPN va AQPR ta thu duoc PEF = PEN = PAN = PAR = I§Q\R

Vithé ta dwoc aPEF “aPOR(g - g), dan dén . b

—_—— T @

Két hop voi EPQ = RPQ—RPE = FPE - RPE = FPR, ta suy ra aPEQ ®aPFR(c—g—c) .

Do dé, PRF = @ Goi D la giao diém cia QF va RF . Tw PRF = @ ta suy ra ti gidc DPQR
ndi tiép. Vivay De (0) va ta c¢6 diéu phai chirng minh.

¢) Trwdc hét ta phat biéu ba b6 dé nhu sau

B6 dé 1. Cho tam gidc ABC ndi tiép (0) Trén cac canh CA4, AB 1an lwot 14y cac diém E,F sao cho
t& gidc BCEF ndi ti€p. BE cat CF tai diém K . Khi d6, ba dwong tron (O),(AEF) va (AK) co
mot diém chung khac 4.

DAy 1a b6 dé quen thudc, nén xin phép khong nhic lai chirng minh & day.

B6 dé 2. Cho t& giAc ABCD ndi ti€p dwong tron (0) AC cat BD tai E.Goi M,N,P lanlwotla
trung diém cia CD,BC, AD. K la hinh chiéu cta E trén BC va T la diém d6i xibng véi K qua
M Trén cac duong thang 4D, BC 14y cac diém R, S sao cho MR//BD va MS//AC . Khi dé ta cé
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(a) B6n diém K,M,N, P cung thudc mdt dwong tron; F
(b) Bon diém M ,R,S,T cung thudc mdt dwong tron.
Chirng minh bo dé 2.

(a) Goi X,Y lan lwot la trung diém cua ED,EC.

T tinh chit dwong trung binh thitacé X € MP va V. < AL &/

Y € MN . D€y rang E,K d6i xitng nhau qua XY va

EXMY lahinh binh hanh, ta dwgc XKY = XEY = XMY Mg, "¢ 4

dan dén tr gidc KXYM nodi tiép. DNE "M~ T

Do d6 KXM = KYM va kéo theo KXP = KYN . | _
Mait khac, d€ y rdng aEAD ©aEBC nén ta cé !

I
kx xE %P ED EC 2KY KY |
Xp xp 1., EA EB 2YN N rl
: |

Nhu viy aKXP ©aKYN(c—g—c) .Vithé KPX = KNY

vado d6 KMNP la t giac ndi tiép.

(b) Goi U,V lan lwot la cac diém do6i xrng véi S,R qua M . Ta chi cin chirng minh t& giac KMUV
noi tiép, roi dung tinh doi xirng dé thu dwoc diéu phai chirng minh.

Goi U,V lan lwot la cac diém déi xrng véi S,R qua M . Ta chi cin chitrng minh t& gidc KMUV noi
tiép, roi dung tinh doi xrng dé thu dwoc diéu phai chirng minh.

Pau tién d& y ring NRP = EDA = ECB = NSP, vi thé ti& gidc NPRS noi tiép. Két hop véi UV /RS
ta thu dwoc NUV = NRS = NPS , din dén ti gidc NUVP 1a ti gidc noi tiép.

Bay gio ta sé di chirng minh N, E,V thang hang. Pit AD N BC = F . Chu yrang DV//BC va

PV//AC, ta duoc PDV = AFC v DPV = fAE, kéo theo aDPV v aFAC (g.g). Do do,

DV DV DP _FC AD CD EA _ED EA _ED
BN DP BN FA BC AB EB EA EB EB

Tir d6 suy ra E, N,V thing hang. Chirng minh twong tw ta cling dwoc P,E,U thing hang. Ap dung

b8 d& 1 cho aMUV , dé y rang tir gidc NUVP ndi tiép, ta suy ra ba dwong tron (MUY ),(MNP) va
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(ME) déng quy tai mot diém khac M . Mt khac, tir y (a) ta lai co (MNP) va (ME) cit nhau tai
K. Vivay ta thu dwoc K € (MUV) :

B6 dé 3. Cho tam gidc ABC. E,F lan lwotla trung di€ém ctia CA, AB. I 1a mot diém di chuyén trén
BC.Y,Z lan lwotla hinh chiéu cua I trén CA,AB. U,V lanlwot d6i xingvéi Y,Z qua E,F .

Trung trwc cia EU va FV catnhautai J.Khi d6, di€ém J chay trén mot dwong thang cd dinh.

PR " . o 4 . L , 1 \
Chirng minh b6 dé. Goi L,M lan lwot la trung diém cua EU va FV .Khido, taco EL = EEY va

1 ’ C g 1 ' ’
FM = EFZ . Trén tia ddi cda tia EI 14y diém QO sao cho EQ = EEI' Trén tia doi cda tia FI lay

. 1 . \ T, \
diém R sao cho FR = EFI .Khi d6 ta dwoc MR//IZ va LQ//IY vadandén Qe JL va Re JM .

Goi H latrwc tAm cia aABC . AH cat BC tai D vagoi K 1a hinh chiéu ctia J trén OR.
Khi dé6 ta c6 IQ//HB (cung vudng géc véi CA ) va JR//HC (cung vudng géc voi AB ).
Lai dé y rang QR//FE//BC, ta chitng minh dwoc aJOR »aHBC(g—g) . D€y rang JK va HD la

JK _OR _OR EF
HD BC EF BC 2

. \ 7 2 . 4 \ hY ~ 3 1
hai dwong cao twong trng cuia hai tam giac nay, vi thé ta thu dwoc B

3

4
3 4 N \ < \ Ay \

Do dé, JK = ZHD = const. Mat khéc, tir cach dung diém Q,R thi duwong thang OR la mét duwong

¢ dinh vé&i khodng cach gitta QR va BC bang % khoang cach tir EF' dén BC . Do d¢, lai chu y

rang OR//BC, ta c6 thé két luin rang diém J chay trén dwong thing c6 dinh song song véi BC .
Tré lai bai todn. Goi 7 1a giao di€ém ctia AP va BC . Y,Z lan lwot 1a hinh chiéu ctia 7 trén CA, AB.

Goi U,V lan lwotla d6i xitng ciia Y,Z qua E,F . Ap dung hai lan bé dé 2 cho ti giac noi tiép
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ABCD tasuyradwoc U e (MET) va V e(NFS).Dodé, JK va JL twong ngla trung tryc clia

FV va EU .Do d06, 4p dung b6 dé 3 cho a4BC thidiém J ludn chay trén mot dwong thang song

song véi BC cd dinh.

Bai 43 (Pé thi vao 10 - Chuyén Toan - Chuyén Sw Pham Ha N§i nam hoc 2024 - 2025):

Cho dwong tron (O, R) va day cung BC c6 dinh khong di qua tdm O. 4 1a mot diém di dong trén
duong tron (O, R) sao cho tam gidc ABC nhonva AB# AC. Cac dwong cao 4D,BE,CF cuatam
gidc ABC cat nhau tai diém A . Dwong thing EF cat dwong tron (O) tai hai diém P va Q sao
cho F nam giita P va E.Goi M 1a trung diém ctia doan thang BC'. Chitng minh rang

a) AP> = AQ* = AH - AD.

b) B6n diém P,Q,M,D ciung nam trén mét duong tron (o).

c) Tam / cla dwong tron () ludén thuéc moét dwong tron c6 dinh.

Lo giai:
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a) Tac6 Z/BEC = Z/BFC =90° va ZHDB+ ZHFB =90° +90° =180" nén cac ti giAc BCEF va
BDHF' noi tiép. Lai c6 tam gidc OAC cantai O nén

ZO0AC = 180 _j A0C _ 90° — < ABC =90° — ~ AEF

Suy ra LOAC+ LAEF =90", Tir day, ta c6 O4 L PQ.

Xét dwong tron (O,R) c6 A 1a diém chinh gitra ctia cung PAQ nén AP = AQ.

Suy ra L APQ=-AQP = 2 ABP

Tt d6, dé thay hai tam giac ABP va APF dong dang (g-g). Suy ra AQ* = AP’ = AB- AF = AD- AH
b) Ta xét cac diém & vi tri nhw trong hinh vé, cac tredng hop con lai chirng minh twong tu.

Do cac ti giAc BCEF,BDHF noi tiép nén ~CFE = < CBE = </ HFD .Suyra . DFE =2_.CFE.
Vi M latidm dwong tron ngoai tiép ti gidc BCEF nén . CME =2 CFE = 2/ DFE.

Suy ra t&x giac DMEF ndi tiép.

Bay gi®, goi S 1a giao diém cua hai dwdorng thang EF va BC .

Tacé SD-SM =SE-SF =SB-SC=S5P- S0 .

Do d4, bén diém P,O,M,D cung thudc dwong tron (a))

c¢) Do diém I thudc dwdng trung truc cia PQ va AO L PQ nén di€ém I thudc dudong thang 40.
Qua diém 7, ké dudrng thiang vudng goc véi dwong thang DM tai diém N thi N 13 trung diém
ctia doan thang DM va AD//OM //IN . Ap dung tinh chat dudng trung binh ctia hinh thang, ta c6

. 2 o4 R ., e AL LA , \ \
I 1a trung diém cua doan thang O4.Suyra Of = - = B} khong doi. Vay, tam / cua duong tron

R . '
() ludn thudc dwdrng tron (O’Ej co dinh khi diém A thay doi.
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Bai 44 (Pé thi vao 10 - Chuyén Tin - S& GD & DT Ha Noi ndm hoc 2024 - 2025):

Cho tam gidc nhon ABC(AB < AC) ndi tiép duong tron (O). Puwdng thang di qua 4 va song song
voi BC cat (O) tai giao diém thir haila D. Goi M la trung diém ctia doan thang BC. Puong
thang DM cat (O) tai giao diém thit haila S.

a) Chirng minh rang tam gidc ACS ddng dang v&i tam gidc BMS .

b) Goi J la trung diém ctia doan thang AS. Dwong thang BJ cat (O) tai giao diém thir haila 7.
Chirng minh rang dwong thang CT song song v&i dudng thang A4S.

c¢) Cac dwong cao DE, BF, CK cta tam gidc BDC déng quy tai H. Goi L la chan dwong vudng
gocké tr H dén KF. Chirng minh rang cac dwong thang 4E va DL cat nhau tai mot di€ém nam

trén dwong tron (O).

a) Ta c6: ASC =BSM (do AC = BD) A D

Ma SBM = SAC
=>aSBM wASAC(g—g)

b) Tr cau a) ta co

BS.AC = AS.BM =%.AS.BC =SJ.BC F

BS BC J
->—=— \
SJ AC
=>aJBS wAABC(c—g—c) \

¥y W ]
T d6 SJB=BAC=BTC= TC//AS B M ,}( C
¢) DL cit (O) tai X khac D \

Ta co: EX\C:lﬁzﬁ

= T gidc LXCF noi ti€p V S
Suyra DL.DX = DF.DC = DH.DE =

HEXL noi tiép

Ké duwong kinh DV cta (O); DE cit (O) tai U

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 100



MathExpress Education | | www.mathexpress.vn

Ta cé: EXL = DHL = ODH (do OD 1 FK) :%sdﬁzésd@:@

Vay A,E,X thang hang. Ta c6 diéu phai chirng minh.
Bai 45 (Pé thi vao 10 - Chuyén Toan - tinh Vinh Phic ndm hoc 2024 - 2025):

Cho tam gidc ABC nhon, khong can ndi tiép dwong tron (0) va BAC=60°. Cac duong thang qua
C va B song song véi AO cat duong tron (O) lanlwot tai £ va F (E khac C, F khac B). Goi H
la triee tdm tam gidc ABC.Dwong thang BH cat dwong tron (O)tai diém thit haila X (X = B);
duwong thang CH cat dwong tron (O)tai diém thirhai ¥ (Y # C).

a) Chirng minh tam gidc AEF dong dang véi tam giac HBC

b) Goi M la giao diém clia XF v&i AC va N la giao diém clia YE v&i AB. Chirtng minh

MN // BC.

c) Chirng minh ba duwong thang MN, XY, FE dong quy.

Lo giai:

a) Ta co: AFE = ACE = 0AC
=90’ —%,4/0\(7:90° ~ ABC = HCB

Hoan toan twong tu, ta cling c6 AEF = 1-71-)’2'

Tl d6 suy ra hai tam giac AEF va HBC dong
dang

b) Vi BF // CE nén chirng minh dwgc EF = BC

Ma hai tam gidc AEF va HBC dong dang (theo

cAu a) nén hai tam giac nay ciing bang nhau
Suyra AE = HB va AF = HC

Ma HB = BY va HC = CX (tinh chat cta trwc tim)
Nén AE=HB=BY va AF = HC =CX .Vi AE = BY nén t gidc AEBY 1a hinh thang can

AN AY , _ . , AM  AX
Suy ra —— =——. Chirng minh twong ty ta cling c6 ——=——
NB BE MC CF
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Mat khac talai c6 4Y = AX = AH (theo tinh chit cda trwe tdm) va BE = CF (do t& gidc BFCE 1a

AN  AM
hinh thang can) nén —=——= MN // BC
NB MC

— e~~~ e~~~

c) T gidc AXCF 1a hinh thang can nén FCY = FCA—-YCA=CAX —YCA = HBC -YCA

—

Ma @:90251?7:90"—%3/0\(7:@3?7 nén FCY = HBC — OBC = HBO

Chirng minh twong ty ta cling c6 XCE = HCO

M3t khac, ta lai c6 BHC = 180" — BAC =120° = BOC

Nén tt gidc BHOC ndi tiép. Vi thé HCO = HBO

Tw day, ta suy ra Iﬁz@z@z)ﬁ.Nhuvéy, XE=FY

Twdé YE /| FX

MX AX _AY NF
MF FC BE NE

Bay gid, st dung dinh ly Thales, ta c6

Két hop véi YE // FX ta dé dang suy ra ba dwong thing MN, XY, FE dong quy.
Bai 46 (P& thi vao 10 - Chuyén Toén - tinh Bic Ninh nidm hoc 2024 - 2025):

1. Cho tam gidc ABC nhon khéng can, ndi ti€p dwong tron (O), dwong cao AH (H € BC). Goi
K,L Tan lwot1a chan dudng vudng goc ké tiv H dén AB va AC.DPwong thang KL cat dwong tron

(O) tai hai diém P,Q(P nam trén cung nhé AB). Chitng minh AKL = ACB va AP = AQ.

2. Cho doan thang BC c6 dinh va mot diém A4 thay déi sao cho tam giac ABC vudng tai 4. Hai
duong phan giac trong cta tam gidc ABC 1a BD va CE cat nhau tai diém O. Tim gia tri nho nhat

BD?> CE’
+

cua biéu thic - —.
BO Cco
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Lo giai:
1. Theo hé thirc lwong trong tam giac vuong thi:

AH? = AK.AB = AL.AC

AK AL |, —
Nén — =—— dong thoicé BAC chung
AC AB

Suy ra s AKL »aACB(c—-g—c) = AKL = ACB
Ta c6: 180° — AKL =180° — ACB nén AKP = APB
C6 PAB chung, suy ra aAKP mAAPB(g—g)

Nén AK _ AP = AP* = AB.AK = AH’

Suy ra AP = AH ,tuwongty co6 AQ = AH . Nén

AP = AQ
2. Tlr gia thiét ta c6 O la tm dwong tron ndi ti€p ctia A ABC.

Khi nay, ta dé dang c6 nhitng bién ddi sau, theo tinh chit dwong phan giac:

BD AD+ AB _1+AD _1+AD+DC B AB+BC+CA

BO  AB AB AB+BC  AB+BC

CE _AB+BC+CA
CO  AC+BC

2 2
Khi 6 :[@j +(@j
BO

Twong tw ta c6

cO

BD CE_, (4B+BC+ CA) . (AB + BC + CAY’

Suyra §>2- . =2 >2- >
BO CO (AB+ BC)(AC+ BC) AB-AC +BC(A4B+ AC)+BC

Pit BC=a,CA=b,AB=c,tacod: S=2.

a* +b* +c* +2ab+2bc+2ca b*+c? —a?
=22+

a’ +ab+bc+ca a’ +ab+bc+ca

Mab>+c*—a*=0.Nén S>2.2=4

, 1
Dau = xdy rakhi AB=AC=—=-BC

N

Tic 4 1a diém chinh gitra cung BC.
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2SN

Bai 47 (Dé thi vao 10 - Chuyén Toan - tinh Hueng Yén nidm hoc 2024 - 2025):

1. Cho tam giac ABC vudngtai B (BC > AB) ndi tiép trong dwong tron tam O, dwong kinh

AC =2R . Ké day cung BD vudng goc véi AC, H la giao diém cua AC va BD. Trén HC lay diém
E sao cho E d6ixirng véi A qua H. DPuong tron tAm O’ dwong kinh EC cat doan BC tai I ([
khac C)

a) Chirng minh HI 13 tiép tuyén cta dwong tron duwong kinh EC

b) Khi diém B thay doi thi diém H ciing thay doi. Tim vi tri cia diém H trén doan AC d€ dién
tich tam giac O’IH 1a16n nhat

2. Mot x6 bang ton dang hinh noén cut (gia st mép khong dang ké, day nho bi bit ton) c6 cic ban
kinh ddy 1a 17cm va 10cm, chiéu cao 24cm. Tinh dién tich ton dé lam x6.

Lori giai:

1.a) Do dwong tron dudng kinh EC cit BC tai  nén

BIE=CIE=90" (1)

Ma theo gia thiét, BD vuéng AC tai H = BHE =90 (2)
Tir (1) va (2) suy ra BHEI nditiép = HIB = HEB
Do 4 d6i xrng véi E qua H, BH vudng AE nén aAEB cin

tai B — BAH = BEH

20'CI cantai O' nén 0'CI=0'IC

Cé ABC =90° (gbc ndi tiép chin niva dwdng tron)
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Do d6: HI latiép tuyén cia dwong tron dwong kinh EC
Vay ta c6 diéu phai chirng minh.
b) Ta c6: HIO' = 90°

1

O'r’+IH> O'H’ O'H*
Do dé: S,,.,, :50'1.1111;0'12 +IH*=HO".Ma O'I.IH < = <

2 :>SO'[H - 4

R2
Mit khdc AC = AE-EC =2HE -2EQ’=2HO’=2R = HO'=R.Vithé S, ST
Diu “=" xay ra khi IH = 10’ = ETC
Ma HIB = HEB (BHEI noitiép) = HAB = HBC (cung phu Zli[)
Nén tam gidc HIB cantai H .Suyra: HI = HB
EC EC?
Do d(/) TZHB:T:[{BZ

Theo hé thirc lwong trong tam giadc vudng ABC, dwdng cao BH ,ta c6: HB® = HA.HC

2 2
= —Ef =HAHC = (HA=HC) 4HC)

bat HA=x(x>O) thi HC =2R —x

(*) (do EC = HE - HC = HA— HC)

(2R —x—x)’

T (*) = x(2R—x) = =(R-x)" = 2x>—4Rx+R*=0

2—2\/§R:IM:2—2\/§R

2-2

Vay H ndam trén AC sao cho HA :TR thi S, ,, 16n nhit

Do 0<x<2R nén x=

2.8=8,,+Spmo =S =71 + 1) + 71 (1; =10,1, =17) (c6 [ =[I” +(r, —1,)* =25)
= 8§ =7(17+10).25+ 7.10* = 7757 (cm?)

Vay dién tich ton dé lam xd 1a 7757 (cm?).
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Bai 48 (Dé thi vao 10 - Chuyén Toan - tinh Ha Giang ndm hoc 2024 - 2025):

Cho tam giac déu ABC,canh a, duwong cao AH. M 1a mét diém thay déi trén canh BC, qua M ké

MP vudng goc véi AB, MQ vuodng gbcvéi AC. Goi O 1a trung diém cta AM.

a) Chirng minh nam diém A4,P,M,H,Q cung thudéc mot dwong tron.

b) T gidc OPHQ la hinh gi? Vi sao?

¢) Xac dinh vi tri cia diém M trén canh BC d€ d6 dai PQ nho nhit, tim do dai do theo a.
Lori giai: p

a) Ta cé6 APM =90°; AHM =90°; AOM =90°
Suy ra @:ZQT/[:A/P-IA\/[:%O

Vay nam diém A4,H,M,H,Q cung thudc mot

dudong tron tam O dwong kinh AM

b) Theo chitrng minh & cdu a) aAOPH can tai O

Lai c6 POH =2BAH = BAC = 60" v

Suy ra AOPH déu nén OP = PH = OH M H
Twong tw OQ = QOH = HO.Suy ra OP = 0Q =QH = HP. Vay ti gidAc OPHQ 1a hinh thoi.
¢) Theo chirng minh y b) POH =60'. Goi 7 la giao diém cia PQ va OH .

Suyra Ol L PQ va PQ=2PI
Trong AaIOP tacé PI = PO -sinIOP = %AM -sin60° = PO = AM -sin60°.

PQ nho nhat khi 4M nho nhit, khi d6 M trung H .

Vay PO = AH -sin60° :AH-gzg-gz%a.
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Bai 49 (Pé thi vao 10 - Chuyén Toan - tinh Quang Tri ndm hoc 2024 - 2025):
Trén dwong tron dwong kinh AB, 18y cac diém C va D sao cho BC = BD < %AB .Goi E 1a diém

do6i xttng véi D qua dwong thang BC, AE cattia CB tai F, cat dwong tron (B,BC) tao
H(H#E),CH cit AB tai I.

a) Chirng minh DC la tia phan giac cta géc ADE .

b) Chirng minh ndm diém B,D,F,H va I cung nam trén mot dwong tron.

c) AD cat dwdng tron ngoai tiép tir gidc BFDH tai J (J ;tD),JF cat CD tai K.

Chirng minh DH di qua trung diém cta doan thang JK .

Lo giai s Goi O latrung di€ém 4B, nén O la tim dwong tron dwong kinh AB.

a) Tw gia thiét BC = BD,nén C,D d6i xrng nhau qua AB.Ma D, E d6i xirng nhau qua BC nén
CB vudng goc DE. (1)
M3t khac C, D thudc dwong tron dwong kinh nén ACB = ADB =90°, hay AC vuéng géc BC . (2)

Twr (1)(2) suyra AC song song véi DE hay CDE = ACD = ADC do d6 DC la tia phan giac ADE .
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b) Ta co: ABC = ADC (do cung chin cung AC cua (0) ) (3)
Ma do DC 14 tia phan gidc ADE nén ADC = CDE = CHE . (4)
Tl (3)(4), ta c6 t& giac IBFH nbitiép (5)
Kéo dai CB cat DE tai N
Ta c6: DBN = DAC (do cung bu véi goc DBC ).
Mst khac: DAC = 2DAB = 2DCB = 2DCF = DCE (do D,E d6i xting qua BC ).
Va DCE = DHE (do cung chan cung DE cla duwdng tron (B,BC) ).
Suy ra DBN = DAC = DHE hay tir gidc BFHD noi tiép. (6)
Tt (5)(6) suyra 5 diém I,B,F,D,H cung thuéc mot dwdng tron.
¢) Ta c6: DJF = DBN (do BDJF nditiép).Va DBN = DAC (do ciing bii véi géc DBC ). Suy ra
DJF = DAC hay JF song song véi AC.
Goi G,L la giao diém cua HD va AC,JK . Tathiy GC vudng goc véi CB nén GC 1a tiép tuyén
clia duwdng tron tAm B, ban kinh BC . Hay GC*> = GH -GD (7)
M3t khac AHG = DHE = DAC (theo 6) véi AGH chungnén s AGH »aDGA(g.g)
Suy ra: GA _GH _ G4 —GH - DG (8)
DG GA
T (7)(8) suyra GC*> = G4A® = GC = GA. Nhw vdy HD di qua trung diém AC.
JL DL LK

Khi do: = =
AG DG GC

= LJ = LK (theo dinh ly Talet va JF' song song voi AC).

Vay HD di qua trung diém JK . Ta dwgc diéu phai chirng minh.

Bai 50 (Pé thi vao 10 - Chuyén Toan - Thira Thién Hué nim hoc 2024 - 2025):

Cho tam giac nhon ABC c¢6 BC < AB < AC. Goi BD, CE la cic dwong cao, H la truc tim clia tam
giac ABC. Trén doan thiang HC 14y diém P (P khac H va C), M la diém trén canh AC sao cho
tia BD la phan giac ctia goc MBP. Goi N la diém d6i xirng véi B qua E. Puwong tron ngoai tiép
tam gidc MHC cat BM tai K (K khac M).

a) Chirng minh BHKN 1a tir gidc noi tiép

b) Chitng minh H la tdm dwong tron ndi ti€p tam gidc BKP.

c) Goi I 1a tAm dwdng tron ngoai tiép tam giac AMN. Chirng minh I, K, H thang hang.
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Loi gidi :

a) Tac6: BNH = NBH = ABH = ACH = MCH = BKH
Suy ra ti gidc BHKN ndi ti€p
b) Ta c6: KHP = KHC =180° — KMC =180° — BMD

e~

Mt khac, 5L — KBH = MBD

Suy ra, @—%—180 — BMD — MBD =90°

Hay KHP =90 +$

Két hop véi BH la phan giac cia goc KBP ta thu dwoc H 1a tdm dwong tron ndi ti€p clia tam giac
KBP.

c) Vi H la tdm dwong tron ndi ti€p cliia tam giac KBP nén PH la tia phan giac ctia géc KPB.

Hay noi cach khéc, dwong thang PK va PB d6i xirng véi nhau qua CH.

Két hop véi N va B d6i xrng nhau qua HC, ta thu dwoc ba diém P, K, N thang hang.

BHP . 180°—BAC MAN

Ta c6: MKN = BKP = 90° + _90°+T—180 —T—ISO — MIN

Do dé tir gidAc MINK ndi tiép
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Cudi ciing, IKN = IMN =90° — MAN =90° — BAD = ABD = NBH =180° — NKH
Vay ba diém I, K, N thiang hang
Bai 51 (Pé thi vao 10 - Chuyén Toan - tinh S6c Trang ndm hoc 2024 - 2025):
Cho tam gidc ABC nhon (AB < AC) c6 BC =10cm . Duwong tron tAm O duong kinh BC cat
AB, AC lanlwottai £ va D.Hai dudong thing BD va CE citnhau tai H.
a) Chirng minh t& giac AEHD ndi tiép
b) Puong thang AH cit cung nhé ED tai K. Gia st EKD =135, tinh dién tich hinh vién phan
gi¢i han b&i cung nhé ED va day cung ED (cho 7 =3,14 va két qua lam tron dén chir s6 thap
phan thit hai).
c) DPuong thang AH cat dwong thang BCtai F. Goi P 1a trung diém CD.Dwdng tron ngoai tiép
tam gidc ABP cat dwong thang BC tai diém thir haila O.Chiéng minh rang AF vudng géc BC
va O latrung diém CF.
Lo giai:
a) Ta c6: BDC =90° = ADH =90’
BEC =90° = AEH =90’
Khi d6: ADH + AEH = 90" +90° =180°
Vay tr gidc AEHD noi tiép
b) Goi L 1a mot diém tuy y trén cung lén BC.
Ta c6: ELD =180° — EKD = 45°

Khi d6: EOD = 2ELD = 90°

Dién tich tam giac OED la: S,,, = %(cmz)

Dién tich hinh quat gi¢i han b&i OD, OF va cung

nhé ED 1a: S, = 2% (cm?)

uat
¢ 4

257 25

Dién tich hinh vién phén cantinhla §=5,,,-S,,, = > 7 ~7,13(cm”)

c) Tacoé: BD 1. AC,CE 1 AB va H lagiao diém cua BD véi EC.

Khi d6 H 1a trwc tam caa tam giac ABC
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Nén AF 1 BC
Ta c6: OP la duwdng trung binh cta tam giac BCD,
Nén BD // OP. Ma BD 1 AC= OP 1 AC
Xét tam gidc AFC va tam giac OPC c6
C chung
AFC = OPC =90°

= AFC » AOPC(g —g) = CA_CO_ cucp=cocr (1)
CF  CP

Xét tam gidc BCP va ACQ c6
C chung
CBP= @ (cung chan cung QP)

CB (A
ABCP » AAC o)y =>—=——=CACP=CO.CB (2
= 0(g-2) P CO () (2)

Tir (1) va (2) ta dwoc CO.CF = CB.CQ = CO.CF =2C0O.CO = CF = 2C0
Do d6 Q latrung diém cta CF.
Bai 52 (Pé thi vao 10 - Chuyén Tin - tinh Cin Tho ndm hoc 2024 - 2025):

Mot cai binh hinh nén dwoc dit trén mot mit phang nam ngang sao cho dinh cia né huwéng 1én

trén. Ngwoi ta rot nwéc vao binh cho dén khi muce nwéc dang cao cach dinh 8cm (nhw hinh 1).

Sau do, ngudi ta ddo nguwoc cai binh lai sao cho dinh binh huwéng xudng (nhw hinh 2). Khi dé,

ngudi ta do dwge phan khéng gian tréng ctia binh c6 chiéu cao 2cm. Biét rang lwong nwdc bén

trong binh khéng thay doi. Tinh chiéu cao cta céi binh da cho.

Hinh 2

Loi giai:
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Goi 4 (cm) la chiéu cao cda binh nwéc, »(cm) la ban kinh day ctia hinh nén.
L e 2 3 7 hY 1 2
Thé tich cta binh nwéc la gmf h.

2
Khi dit binh nwéc c6 dinh hwéng 1én, thé tich cia lwgng nwéc la %ﬂ'rzh - %ﬂ(%) 8 (1)

Khi Gp binh xuéng, lrgng nwdc trén chiém mot thé tich bang v&i thé tich hinh nén ¢é chiéu cao la

(h-=2)r

2
h—2 vabang %7[( j (h-2) (2)

Tie (1) va (2),suyra i -8 =(h—2) < h* —2h—-84=0=>h=1++/85

Vay chiéu cao cta binh 1a 1+ J85cm.
Bai 53 (Pé thi vao 10 - Chuyén Tin - tinh Cin Tho ndm hoc 2024 - 2025):

Cho hinh binh hanh ABCD c6 CB=CA. Goi M 1a diém bat ky trén tia d6i cia tia B4A. Pwong tron
ngoai ti€p tam giac ACD cat MD tai N (N khac D), dwong tron ngoai ti€p tam gidc AMN cat
MC tai K (K khac M).

a) Chirng minh t& giac ABKC noi tiép.

b) Goi / 1a giao diém cua dwong thang AN va dwong thang BK. Chirng minh / ludn thudc mot
dwong thang ¢ dinh khi M thay déi.

Lo giai:
a) ABC = BAC (tam gidc CAB can,do CA=CRB)

BAC = ACD (soletrong):@:ﬁ

ANCD ndi tiép = ACD = AND (ciing chin 4D) A & M
—, ABC = AND T
Ma AND = MNI (d6i dinh) = ABC = MNI (1) 5 ;

C
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Mt khac AKC + AKM =180° (k& bit) va MNI + ANM =180° (k& bi)

Ma AKM = ANM ( AMKN nbi tiép, ciing chin 4M )

Nén AKC = MNI (2)

Tw (1), (2), suy ra AKC = ABC (cung nhin 1,42’)

Viy ABKC noi tiép.

b) Do 7 1a giao diém clla AN va BK . Ta sé chirng minh C,D,] thang hang.
ABKC ndi tiép = BAC = IKC (ciing bu véi BKC)

ADCN nbi tidp = INC = ADC (cling b véi ANC)

Ma BAC = ADC ( ABCD 12 hinh binh hanh c6 CA = CB)

Nén IKC = INC (cting nhin 1C)

= Tir gidc CIKN noi tiép.

Ta c6 CIA = CIN = CKN =180°— MKN = MAN = MAI

Suyra AM//CI .Ma AM//CD nén C,D,I thang hang

Vay I thudc dwong thang CD c¢8 dinh khi M thay do6i.

Bai 54 (bé thi vao 10 - Chuyén Toan - tinh Kién Giang ndm hoc 2024 - 2025):
Cho tam giac ABC cantai B, c6 ABC =40° va AC=1. Trén cac canh BA, BC, lay cac diém twong

ung N,K sao cho AN -CK = % Goi M la trung di€ém cta AC.

Tinh s do ciia NMR.
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Phan tich. B

(>

Nhin thdy NMK =180° —(]7]\24 +K1\//[\C) va NMA,KMC, twong ng la

gbc cua cac tam giac AMN,CKM .
Cung v&i dé, cac gia thiét ctia bai toan cling "d6 don" vé cac yéu td canh,
gbc cua hai tam gidc vira néu trén ( AN va CK , twong &ng, 1a canh cua N

cac tam gidc AMN va CKM , cho s6 do géc & dinh cua tam giac can

ABC cung trc 1a cho s6 do hai goc ddy NAM , KCM cua tam giac do) ¢ M A

T nhitng diéu dé dang nhin thiy néu trén, viéc tim hiéu hai tam gidc NAM va KCM , tlr d6 tim

ra cach tinh s6 do cia NMK ,1a mot 1é tw nhién.

Lo giai. (Xem hinh vé& & phan Phén tich.)

Vi tam gidc 4BC can tai B v ABC =40, nén BAC = BCA :%(180" ~40')=70" (1)
Vi AC =1va M latrung diém AC, nén AM:CM:% (2)
Do do, AN-CK:l:AM-CM.Suyra, A—N:C—M

4 AM  CK

Tt (1) va (2) suy ra, NMA = MKC.

Vivay NMK =180 —(J@+Kz/w\c):180—(m+m/4\c):@ — BCA=70"

Ta c6 diéu can tinh theo yéu cau dé bai.

Bai 55 (Pé thi vao 10 - Chuyén Toan - tinh Kién Giang ndm hoc 2024 - 2025):

Cho dwong tron (O) va day cung 4B khéng la dwong kinh. Goi C la diém chinh gitta ctia cung 16n
AB . Cac tiép tuyén tai 4,B cua (O) cit nhau tai M . Goi D 1a hinh chiéu vudéng gdc cia B trén
AC va E latrung diém cta BD. Tia CE cit duwong tron (O) tai diém thi hai F. Goi G 1a giao
diém cua MC véi AB.

a) Chirng minh rang, bén diém B, E,F,G cung nam trén mot dudng tron.

b) Tia MF cit duwong tron (O) tai diém tht hai M . Ching minh rdng: 4H 1a dwdng kinh cta
dwong tron (0)

¢) Goi T 1a trung diém cta doan thang MG . Chirng minh ring, ba diém B, F,I thing hang.
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a) Vi C la diém chinh gitra ciia cung 4B, nén CA=CB. (D)

Vi M 1a giao diém cua ti€p tuyén tai A va tiép tuyén tai B, cua (O), nén MA=MB. (2)

Twr (1) va (2), suy ra, MC la dwdng trung truc ciia AB. 3)

Do d6, G la trung diém cia AB.Ma E latrung diém cia BD, nén EG la dwong trung binh cua
tam gidc DBA. Vithé, EG//DA. (4)

Suy ra, CAB = EGB (hai goc & vi tr{ dong vi). (5)

Vi cung chan cung BC cua (0), nén CAB = CFB = EFB. (6)

Tt (5) vi (6), suy ra EGB = EFB. 7

Do C thudc cunglén AB,va D nam trong doan AC (vi BD 1. AC va goc ABC 1a goc nhon), nén
G va F nam cung phia ddi v&éi DB. Vi thé, tir (7) suy ra, EGFB 1a t gidc noi tiép; hay, bon diém
E, G,F,B cungnam trén mot dwong tron. Ta c6 diéu phai chirng minh theo yéu ciu dé bai.

b) Tw (4),do BD 1 DA (gia thiét), suyra BD | EG nén BEG = 90°; suy ra BG la dwdng kinh ctia
duong tron (EGFB). MG L GB (do (3)), nén MG la tiép tuyén tai G cua dwdng tron (EGFB).

Suy ra, MGF = GBF (tinh chét) (8)
Vi cung chdn cung AF cua (O), nén GBF = ABF = MAF . 9)
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Tt (8) va (9), suy ra MGF = ABF = MAF . (10)
Do d6, AGFM 1a t giac ndi tiép. Suy ra BAF = GAF = GMF = CMH (1D
Vi cung chdn cung BF cla (0), nén BAF = BHF = BHM . (12)

Tw (11) va (12), suy ra CMH = BHM . Do d6, HB//CM .Ma CM 1 AB,nén HB 1 AB,hay

ABH =90°. Vi vay, AH la dwong kinh cia dwong tron (0)

Ta c6 diéu phai chirng minh theo yéu cau dé bai.

c) Tt (10) va (11), suy ra aAFB »aMFG(g—g).Ma G 1a trung diém cta AB va ! 1a trung diém

cua MG,nén aGFB »alFG. Suy ra, ﬁ; = C/?ﬁ

Vi BG la dwong kinh ctia dwong tron ( EGFB ) (chitng minh trén), nén BFG =90

Tw (13) va (14), suy ra BFG + GFI =180".

Do d6, ba diém B, F,I thang hang. Ta c6 diéu phai chirng minh theo yéu ciu dé bai.

Lwu y: Trong loi gidi cia y ¢) trén day, ching téi da st dung mot két qua rat co ban, lién quan dén
sw dong dang ctia cac tam giac. Két qua nay khong dwoc trinh bay trong cic sach gido khoa pho
thong hién hanh, nhwng nam trong ndi dung boi dudng, gidng day hoc sinh kh4, gioi toan ctia
nhiéu dia phwong trén toan quéc. K&t qua d6 nhw sau:

M6t tinh chit co ban chia cic tam gidc dong dang. Cho hai tam gidc, ABC va A'B'C"', dong dang
v&inhau. Trén cac canh BC, B'C' twong &ng, 14y cac diém M ,M' ( M khong trung B,C,va M’

MB MPB
khéng trung B',C') sao cho — =
MC MTC'

Khi d6, aABM ©aA'B'M' va aABMC ©aB'M'C".
Chirng minh: Do a4BC @A A'B'C' ,nénvéileuy M € BC va M'e B'C', ta c6:

ABM = ABM',ACM = AC'M (1)
AB_BC _Cd
AB BC CA4
MB' o BM _ MC _ BM+MC _ BC

. 1a Cco: = =
M'C' BM' MC BM'+MC' BC'
AB _ BM CA _MC

_ MB
Tir gia thit —— =
MC

Tw (2) va (3), ta duoc:

AB  BM'"CA MC
Tir (1) va (4), hién nhién suy ra, aABM =aA'B'M'(c—g—c) va aBMC @»aBMC'(c-g—c).
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Bai 56 (DPé thi vao 10 - Chuyén Toan - tinh Tién Giang ndm hoc 2024 - 2025):

Cho duwong tron tAim O va mot diém A4 & ngoai dwong tron dé. Qua diém A vé hai ti€p tuyén AB

va AC dén dwdng tron (O) (B, C 1a cac tiép diém). Goi H 1a giao diém cta AO va BC,D la
trung diém ctia AC, tia BD cit dwong tron (O) tai diém thi hai 1a E.

a) Chirng minh CDEH 1a mot ti giac ndi tiép.

b) Chirng minh rang DA’ = DE.DB .

¢) Goi F la giao diém thir hai cha AE v&i dwong tron (0) Chirng minh OC la dwdong trung truc
cua doan thang BF.

Lo gidi:

a) Tacé AB = AC (tinh chit hai tiép tuyén cat nhau).

OB = OC (ban kinh (0)) nén A0 la dwong trung truc clia doan thang BC.

AABC c6 D latrung diém AC, H la trung diém BC nén HD la dwong trung binh cta tam giac

e oD~ R~

ABC,suyra HD//AB.Khidé HDE = ABE = BCE = HCE =%sdl§l\?

Do d6, tix giAc CDEH ndi tiép. B

b) Xét ADCE va ADBC tacé

EDC chung

ﬁ:ﬁr:%sdﬁ

Suy ra ADCE ADBC(g—g)

Suy raDC’ = DE.DB . Mat khac, do DA = DC nén DA’ = DE.DB

DA DB
¢) Tt DA’ = DE.DB néntac6 —=—.
DE DA

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 117



MathExpress Education | | www.mathexpress.vn

= DA DB
Xét hai tam giac DAE va tam giac DBA c6: EDA chung va E = DA

Do d6 aADAE »ADBA(c—g —c)
e e e 1 —_~
Suy ra EAD =DBA=BFE=§SdBE, dod6 BF //AC. Ma OC 1L AC nén OC 1 BF.

Mat khac, OF = OB (ban kinh cda (0)) nén OC la dwong trung truc ciia doan thang BF.
Bai 57 (Pé thi vao 10 - Chuyén Toan - tinh Long An ndm hoc 2024 - 2025):

Cho AABC c6 ba géc nhon noi ti€p dwong tron (0). Cac dwong cao 4D, BE, CF cia AABC cat
nhau tai A.

a) Chirng minh rang t& gidc BFEC 1a mot ti gidc ndi tiép, xac dinh tAm dwdng tron ngoai tiép ti
giac BFEC.

b) Goi QO la giao diém ctia dwong cao AD véi (0) ( O khac A4 ). Chirng minh rang ABHQ 1a tam
giac can.

¢) Goi I 13 trung diém cta doan thang AH; K 1a giao diém cua AH va EF .

Chirng minh rang /E* = IKID.

Loi giai:
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a) Xét twr giac BFEC c6

BFC =90 (CF l1a dwdng cao cta a4BC);

BEC =90 ( BE la dwong cao ciia aABC )

— BFC + BEC =90" +90° =180".

Suy ra ti gidc BFEC ndi ti€p dwgc dwong tron. Lai c6 BFC =90 va BFC la goc nodi ti€p nén
BC la duong kinh cia dwong tron ngoai tiép tir gidc BFEC.

Vay tdm ctia dwong tron ngoai tiép tir gidc BFEC la trung diém cta BC .

b) Ta c6 CBE = CAD (ciing phu v&i BCA ) hay DBH = CAQ.
Ma @ = @ (2 gbc noi tiép cung chin cung CQ ) nén
CBE - CBO(~ CAQ) hay DBQ = DB

Xét ABHQ c6 BD 1 HQ = BD la dwong cao.

D/B\Q = DBH (chirng minh trén) nén BD la dwong phan giac.

Vay tam giac BHQ cantai B.

¢) Tt gidc AEHF c6 AEH + AFH =90° +90° =180° nén t& gidc AEHF ndi tiép dwong tron
dwong kinh 4AH (do AEH =90° ) hay AEHF noi ti€ép dwong tron .

Suyra FEH = FAH (2 goc ndi tiép cing chdn cung FH ) hay FEB = BAD .

Va IA = IE néntam giac IAE cantai [ = IEA = IAE.

Lai c6 TEK = AEB —(IEA+ FEB) :90°—(Z475+1§47))=90°—§A\C:A/1% 0

T gidc ABDE c6 ADB = AEB =90’ (gia thiét) nén t& giAc ABDE noi ti€p dwong tron.
Suyra ABE = ADE ( 2 goc noi tiép cling chin cung AE ) hay 4BE = IDE (2).
Twr (1) va (2) suy ra IEK :17)75(: 1@)

Xét aIEK va aIDE cé
EID : gbc chung.
IK

— IE
[EK = IDE (ching minh trén) =alEK “aIDE(g-g) = E-D hay IE* =IK -ID.
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Bai 58 (Pé thi vao 10 - Chuyén Toan - tinh Long An ndm hoc 2024 - 2025):

Cho duomg tron (O) va duong tron (O') cit nhau tai M va N . Ké mot tiép tuyén chung ngoai lan

lwot tiép xdc véi dwong tron (O) va dwong tron (O') tai 4 va B.

. MA NB
Chirng minh rang —+N——2 >0.
MB NA

Loi giai:

Goi 7 la giao diém cia MN va AB.
Xét alAM va aINA cé
NIA gbc chung.

IAM = INA (tinh chat).

=alAM c/JAINA(g—g) :ﬁ:ﬂ hay 14> =IM -IN .
IM 1A

Twong tw xét alBM va aINB c6
NIB : gbc chung.
IBM = INB (tinh chat).

=aIBM »AINB(g-g) = 1B _IN ey 1B =M -IN.
M IB

T (1) va (2) suyra [4°> =IB*(IM -IN), suy ra IA=IB.Vi aIAM ©aINA nén % = A]\{—j.
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IB MB 14 MB

Lai vi aIBM ©»aINB nén — =——hay —=—— (do I4=1B).
IN NB IN NB

MA MB(E)h MA _ NA

Suyra —= ay = _
NA  NB\IN MB NB

Ap dung bat ddng thitc Cauchy cho 2 s6 dwong, ta cé

MA NB NA NB NA NB
+ = + 22 |——=2.
MB NA NB NA NB NA

Suy ra M—A+E22 hay £A+E—220.
MB NA MB NA
MA MB

D4u "=" xay ra khi va chi khi A]\{j ]]\\I/‘ZI hay MN la dwdng trung truc cua AB.

NB  NA
Bai 59 (Pé thi vao 10 - Chuyén Todn - THPT Nang Khiéu TP H6 Chi Minh ndm hoc 2024 - 2025):
Cho tx gidc ABCD ndi tiép dwong tron (0) cé tam gidc ABD nhon, AC di qua (0),1 la trung
diém BD,H la trwc tim cha tam gidc ABD. Goi E la giao diém cua 4/ va dwong tron (0) (E
khac 4 ),ké HK vudng gocvéi Al (K nam trén AI).
a) Chirng minh rang ti gidc CEHK 13 hinh binh hanh va /B> =ID* =14-IK .
b) Liy diém F thudc cung nhé BD sao cho BAF = DAI . Chirng minh rang K ddi xirng véi F qua
BD
¢) Chirng minh rang cac dwong phan giac trong clia cac goc BAD va BKD déng quy trén BD.
d) Qua H ké duong thang song song véi AC, 18y T sao cho TH = TK . Chitng minh bén diém
O,K,T,F cung nam trén mot dwong tron.

Loi giai:
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a) Tacé BH//CD va DH//CB nén tir giac BHDC 1a hinh binh hanh.

Suy ra / la trung diém cia CH

Hai tam giac vuéng HKI va CEI c6 IH =IC va HIK = CIE nén ching bang nhau, suy ra

HK = CE Ttr gidc HKCE c6 HK = CE va HK//CE nén ti gidc HKCE 1a hinh binh hanh.

T& gidc HKCE 1a hinh binh hanh nén 7 1a trung diém cta KE .

T& gidc ABED nditiépnénsuyra IA-IE=IB-ID.Dod6 IK -IA=1E-IA=IB-ID = IB* = ID*.

b) Tt BAF = DAI suyra BF = DE va BE = DF . Lai c6 t& gidc BKDE 13 hinh binh hanh (do 7 1a
trung diém chung cia KE va BD ) nén BK = DE va BE = DK . Ta thu dwgc BK = DE = BF va
DK = BE = DF ,do @6 BD la dwong trung tryc cia KF nén K déi xirng véi F qua BD .

c) Ké AX,AY lan lwot la phan giac BAD va BKD (X,Y thudc canh BD).

BX BA BY BK

Khi d6 ta dworc: = ’ =
DX DA DY DK

TircAua, IK -IA=IB-ID = IB* = ID’ suy ra cac cap tam gidc IKB va IBA,IKD va IDA ddng dang,

oA . BA Bl DA DI BA DA BA BK . BX BY
vivay tac6: —=—, —=—.Suyra = = = .Doddé —=—-.
BK KI KD KI BK KD DA KD DX DY

Honnita X,Y cung nam trén doan BC néntasuyra X trung Y.
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d) Dung hinh binh hanh AHT'O khi d6 tacé T'"H = OA4 va OT' = AH (1)

Xét tam giac AHC c6 I latrung diém HC va OI//AH .

Suy ra OI la dwdng trung binh cia aAHC = AH =201 (2)

Tk (1) va (2) tacod: OT'= AH =20I nén T' d6i xtirng véi O qua BD .

Suyra T’B=T'D=0B=0A4A=T'H.Do d6 T' latdm dwong tron ngoai ti€p tam giac HBD .

Hon niva, talai c6 7 1a trung diém KE (ching minh ciu a) nén OKT'E 1a hinh binh hanh, suy ra
T'K =0E=04=T'H .Khidé T' ndm trén dwong thang qua H songsongvéi AC vaTK =T'H
nén 7' trung T .

Tacod K d6ixirng véi F qua BD va O doéixieng véi T' qua BD, tlr d6 ta suy ra OKFT la hinh
thang cin nén t gidc OKFT ndi tiép.

Bai 60 (Pé thi vao 10 - Chuyén Toan - tinh Péng Nai nam hoc 2024 - 2025):

Cho tam gidc nhon ABC (v6i AB < AC) nbi tiép dwong tron (0), c6 duong cao AD. Tiép tuyén
ctia dwong tron (O) tai B cat dwong trung truc doan thang BD tai diém P. Hai dwong thang DP
va AC cat nhau tai diém E.

a) Chirng minh rang t& gidc ABDE ndi tiép duwong tron

b) Goi O la giao diém ctia dwong thang AP va dwong tron (0), véi Q khac 4.

Chirng minh @ = PAD

c) Goi K 1a giao diém ctia dwdng thang AD va duong tron (O), véi K khac A. Goi [ la giao diém

cua hai dwong thang CQ va DP. Chirng minh rang ba diém B, I, K thang hang.

Loi gidi:

A
E
0

B . ¢
\
AN
/i
N
K
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a) Ta c6: PB=PD (vi P thudc dwong trung tric cia doan thang BD)

= tam giac PBD cantai P = PDB = PBD hay PDB = PBC

Ma PBC = BAC (gbc tao bdi tia tiép tuyén va dy va géc néi tiép cé cing cung bi chén cia (0))
Nén lﬁ:ﬁ?hayﬁ)\l?:lﬁ

Vay t gidc ABDE ndi ti€p dwdng tron (vi cé géc ngoai bang goc trong dinh déi nén hai géc dsi
bu nhau)

Cach 2: Ba bué¢c dau nhw cach 1

Ma PDB + BDE =180° (Hai géc k& b)

Vay BAE + BDE = 180°

Do dé t gidAc ABDE ndi ti€p dwong tron.

b)

—

Ta c6: PBQ = BAQ (gbc tao bai tia ti€p tuyén va ddy va goc ndi tiép c6 cling cung bi chan ctia (0))

Hay @ = BAP ma @ = BPA (gbc chung)

PB _ PO = FD _ PO (do PB=PD, chirng minh trén) ma
AP PB AP PD

Vay ABPQ » AAPB(g-g) =
@ = APD (goc chung). Vay ADPQ > AAPD(c—g —c) = @ = PAD (diéu phai chirng minh)
¢) Tt gidc ABDE néi tiép dwong tron=> BAE = BDI (vi cing bl véi BDE )

Hay BAC = BDI

Ti gidc ABOC néi tiép (0) = BOC + BAC =180

Hay Z?Q\I+BZFJ =180" = @+Zﬁ =180"= T gidc BDIQ ndi tiép dwong tron

= Q\BI = éD\I (Hai g6c ndi ti€p c6 cung cung bi chan ctia duwdng tron ngoai tiép t gidc BDIQ)
Ma @ = @ = PAD (chtrng minh trén)

Mit khac PAD = Q/A7< = éBT{ (hai géc ndi tiép c6 cling cung bi chan cta (0))

Vay OBI = OBK

Do d6 ba diém B, I, K thang hang
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Cach 2: Ta co: ZQ\C = ABC (hai g6c ndi ti€p c6 cling cung bi chan cta (0))
Hay ZQ\I = ABD
Ma ABD + AED =180° (Do t giAc ABDE noi tiép dwong tron)

Hay ABD+ AEI =180° = AQI + AEI =180°

= T gidc AEIQ noi ti€p dwong tron

— EIO+EAQ =180" = DIQ+CAQ = 180°

Lai co: @ = @ (hai goc ndi tiép c6 cling cung bi chan ctia (0))

Hay CAQ = DBO

Nén DIQ+ DBQ =180°

= T gidc BDIQ ndi ti€p duwong tron

= Q\BI = éD\I (hai géc noi ti€p cé cung cung bi chan ctia dwdng tron ngoai tiép tir gidc BDIQ)
Ma @ = @ = PAD (chtirng minh trén)

Mit khac PAD = @{ = EBT{ (hai géc ndi tiép c6 cung cling bi chan cta (0))
Vay OBI = OBK

Do dé ba diém B, I, K thang hang.

Bai 61 (Pé thi vao 10 - Chuyén Toan - tinh LAm Dong ndm hoc 2024 - 2025):

1) Cho ntra hinh tron tAm O dwong kinh BC. Goi 4 1a diém chinh gitvra cung BC, D la diém
thudc cung AC (diém D khéng trung diém A4 va C). Trén ddy BD liy diém E sao cho BE =CD

Chirng minh rang tam gidc ADE vudng can.

2) Bac An dw dinh lam mo6t nha kinh tréng rau sach, phdn mai vom

c6 dang ntra hinh tru dwong kinh day 1a 10 m, chiéu daila 40 m //
(minh hoa béi hinh bén). P& phu kin mai vom (gém dién tich xung

quanh ntra hinh tru va ké ca hai nira day) bac An ra clra hang mua /
mot tAm nhwa Politiv, mdi tAm c6 chiéu rong 2,2m va chiéu dai

50 m véi gid 15000 dong /m*.Tinh sé tién bac An mua cic tAm nhwa Politiv d€ phi kin mai vom &

trén, biét rang ctra hang chi ban nguyén tdm (1ay 7 ~3,14 )
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Loi giai:

A
1) Xét aABE va aACD cé:

AB = AC D
BE=CD

ABE = ACD

=aABE =aACD (c—g—c¢)

Suyra AE = AD va BAE = CAD C o
Ta ¢6 BAE + EAC = BAC =90° = CAD + EAC =90° = EAD = BAC = 90’

Do d¢, ta thu dwoc aEAD vubng can tai A.

2) Dién tich xung quanh ntra hinh tru la %~2 : ﬂ-% 40 ~ 628( mz)

1 2
Dién tich hai nira day la = - (?Oj r 78,5(m2)

Dién tich ctia mdi t&m Politiv 1a 2,2.50 =110( m*)
Ta c6 (628 +78,5):110 ~ 6,42

Suy ra Bac An cin mua 7 tdm nhya Politiv.
SO tién bac An mua cac tAm nhwala 7.110.15000 =11550000 dong.
Bai 62 (Dé thi vao 10 - Chuyén Toan - tinh LAm P6ng ndm hoc 2024 - 2025):

Cho tam gidc ABC ndi tiép dwong tron tdm (O). Tia phan giac clia cac goc Z?A\C, @,@ cat
dwong tron (O) lan lwot tai D, E,F . Chirng minh:
a) AD-BC=AC-BD+ AB-CD

b) AD+BE+CF > AB+ AC+BC

Loi giai:
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1.a) Goi X la giao diém cua 4D va BC.
Xét aABD va aAXC c6: BAD = XAC va ADB = ACX =a ABD @ AXC (g — g)

Suyra%:C—X:DB-AC=CX.AD. (D)
AD AC

Twong ty, ta thu dwgc DC.AB = BX.AD (2)

Cong (1) va (2) vé theo vé, ta thu dwoc: DB-AC+DC- AB = AD(CX +BX )= AD-BC.
b) Goi M 1a trung diém BC, do d6 O,M,D thang hang

AC-BD+ AB-CD BD

T két qua ya),tacd AD = =(AB+ AC)———
q Y) BC ( )ZBM

(Do BAD = CAD = BD = DC = BD = CD)

_AB+AC 1 AB+AC
2 sinBDM 2 .

= AD

Twong tu, ta thu dwoc BE > w va CF > CA+CB
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Cong vé theo vé 3 dang thirc trén, ta suy ra 4D + BE + CF > AB+ BC + AC . Ta thu dwoc diéu phai

chirng minh.

Bai 63 (Dé thi vao 10 - Chuyén Toan - tinh Pak N6ng nam hoc 2024 - 2025):

Cho tam gidc ABC c6 3 géc nhon (4B < AC).Vé dwong cao AD, BE, CF clia tam giac d6. Goi H
12 giao diém ctia cac dwong cao vira vé. Goi M, N 1an lwot 13 trung diém cda cac doan thang AH
va BC.

a) Chirng minh rang AMFN 1a tam giac vudng.

b) Chirng minh AFMN » AFAC .

¢) Goi P, Q lan luwot 1a chin cac duwdong vudng goc tlr M, N dén dwong thang DF . Chirng minh
rang giao diém ctia FE va MN thudc dwong tron dwong kinh PQ.

Loi gidi : A

™
=
/I

B D W ¢
[

a) Ta c6 cac tam gidc FFHA va tam gidc FBC la cac tam gidc vudng nén c6

FM = MA = ATH va FN = NB = % ( tinh chit dwong trung tuyén rng vé&i canh huyén )

— MFA = BAD va NFB = DBA
:@+]@:@+@:90°(Vi tam giac BAD vudngtai D)
— MFN =180°— MFA— NFB =180°—90° = 90° = AMFN 1a tam gi4c vuéng tai F

b) Xét ABFC va AHFA c6: AFH = BFC =90° va FAH = FCB (cung phu ABC)
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AH_BCZ>2AM_2CN:>AM_CN
AF FC AF  FC AF  FC'

= ABFC » AHFA(g.g) =

Xét AAMF va ACNF cé:

AM _ CN (chtrng minh trén)
AF  FC

FAH = FCB (cung phu ﬁ)

FM _FN

:AAMFWACNF(c—g—c): -
AF  FC

Xét AFMN va AFAC co:
FM FN

=—— (chi*rng minh trén
AF  FC ( & )

AFC = MFN (=90°)
= AFMN wAFAC(c.g.c).
Cach khac: Ta c6: MF = ME (: %AHJ va NF = NE (:%BCJ
= MN la dwong trung trwc cia FE ma ANFE cantai N (NF = NE)
— MN dbng thoi 1a duong phan gidc cia ANFE = FNM = %ﬁvﬁ (3)
+) Ta c6: t& gidAc BFEC noi tiép duwong tron tim N (chirng minh ciu a)

— FCE = %F/’]\Ej (g6c ndi ti€p va géc & tAm cung chin cung FE) (4)

Tt (3), (4) suy ra FNM :@(: %I?NEJ = AFMN © AFAC(g—g)

¢) Goi G la giao diém cia MN va FE = MN 1 FE tai G (do NF :NE:% va

MF = ME = ATHnén MN la dwdng trung truc cia EF')
Ta cé: Tt gidc MPFG i tiép (1\7}7? + MGF = 180°) — GPF = GMF .

Ta cé: T« giAc GFON ndi tiép (I?é]\V+FQ7V:180°) 3@7:@7
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Cong lai ta dwoc @7+G/Q77 = GMF + GNF =90° (vitam gidc MFN vudng & F)

= 1@ =90°. Viy giao diém cia FE va MN thudc dwong tron dwong kinh PQ.

Bai 64 (Pé thi vao 10 - Chuyén Toan - THPT Chuyén Hung Vwong Gia Lai ndm hoc 2024 - 2025):
Cho duong tron (O; R) c6 dwongkinh AB ¢6 dinh, / la diém thudc doan thang AO sao cho

Al =210 . Duwong thang qua / vudng géc véi duong thang 4B cat dwong tron (O) tai hai diém
phin biét M va N.DPiém C di déng trén cung nhé MB (C khong trung véi M va B), E la giao
diém cta hai dwong thang AN va BM. DPuong thang qua E vudng goc véi dwong thang AB cat
duong thang AM tai F.

a) Chirng minh rang bon diém M, N, E, F cung thudc mot dwong tron.

b) Goi D 1a giao diém ctia hai dwong thang AC va MN . Chirng minh rang AD.AC — AI.IB = AI’
¢) Goi K 1a tAm ctia dwong tron ngoai tiép tam giac MCD. Tim gia tri l&n nhat caa biéu thirc:
P=2KM .KB - MK .MB
L gidi:

a) Dé thdy tam gidc AMN cAan tai 4

= AMN = ANM

Ma EF // MN (cung vudng géc voi OA)

— AMN = ANM = FEN
= M, N, F, E cung thudc 1 dudng tron
b) Ta cin chitng minh

AD.AC — Al .IB = AI’ = AD.AC = AI(AI + IB)
= AD.AC = Al.AB(*)

Ma do DCIB la tir giac noi ti€p

(vi DIB+ DCB =180°)= (*) dting.

c¢) Trwdc hét ta chitng minh K, M, B thang hang F|

— = MKD —

That vay, ta co: AMK = AMD + DMK = AMD +90" — === AMD +90 —MCD

Ma AMD = MCD (2 géc ndi tiép chin 2 cung biing nhau) = AMK =90’

Ma AMB=90° = K, M, B thing hang
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2KM (KB - KM)

Tacé: P=2KM KB—KM.MB=KM (2KB—MB)= KM (KB—KM )= 5

_ pe (KB+KM)* MB>
B 8 I

2
Mat khac, MB* = IA.IB = ng = P< %

2
V4y gi4 tri 16m nhét ca biéu thirc P 13 R? xéy ra khi MK = %MB |

Bai 65 (Pé thi vao 10 - Chuyén Toan - tinh Binh Thuin ndm hoc 2024 - 2025):

Cho dwdng tron (O) dwdng kinh BC va H 1a mét di€m nam trén doan thang BO (H khong
trung véi hai diém B va 0).Qua H vé dwong thang vudng goc véi BC, cat dwong tron (0) tai 4
va D.Goi M 1a giao diém cua hai dwong thang AC va BD, N 1a chin dwong vudng goc ké tir M
dén -

a) Chirng minh ANM = ACD .

2
b) Chirng minh 2(@]
AB

_OH _,
BH

c) Tiép tuyén tai B ctia dwong tron (O) cat AN tai E. Chirng minh dwong thang EC ludn di qua

trung di€ém / ctia 4H khidiém H di dong trén doan thang BO.

Loi giai :
M
K
A
E I
N B H 0 €
D
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a) Ta c6 BAC =90° ( géc noi tiép chin ntra duong tron) = BAM = 90°, mit khac MNB =90° nén

tir gidc MNBA noi ti€p, suy ra ANM = ABM = ACD (diéu phai chirng minh)

AB®  AB’

b) Ta cé aABC vudngtai 4, nén: BH = =
BC 2BO

2 2 4p2 2 R 2
M3 OH = BO— BH - go 1B _2BO°—AB" _ OH _2BO ZAB :2(@) »
BC 2BO BH AB AB

BOY OH \
Suyra 2| — | ——— =1 (diéu phai chirng minh
y (ABJ BH ( p g )

¢) MBN =DBC (déi dinh), ma DAC = DBC ( t& gi\c DBAC noi tiép)

suy ra MBN = DAC = NMB = BCA Q)]

Do ti giAc MNBA noi tiép nén ta c6 NMB = NAB (2)

Tam giac OAC cantai O = BCA=04C (3)

Tir (1), (2), (3) suy ra NAB = OAC = OAC + BAO = BAC = NAO, ma BAC =90° = NAO = 90°.
Vay AN latiép tuyén cta (O).

Ta c6 EA= EB (tinh chAt tiép tuyén) vd EAB = EBA.

Trong tam giac vuéng ABK , ta co EAB = EBA=> BKA = EAK (cung phu véi 2 géc bang nhau) nén

AKAE cantai E = AE = KE = EB=KE

Mat khac AI//KE—>Q=£ ; HI//EB:g:ﬂ,suyra ﬂzﬂ
CE KE CE BE KE BE
Ma KE = BE nénsuyra Al = HI ,do d6 I latrung diém doan thang AH .

Bai 66 (Dé thi vao 10 - Todn Chung - tinh Ninh Thu4n nim hoc 2024 - 2025):

Cho hinh thang ABCD, vuéngtai A va D, AD=CD = %AB. Goi 0,,0, lan lugt 1a trung diém cda

AB va CD va E,F 1atrung diém cac doan 40, va DO,. Trén doan thang EF 14y cac diém M,N

sao cho 14/]\4\13:@7):90°.
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a) Chirng minh t& giac ABCM néi tiép.
b) Goi S la giao diém ctia 4D va BC.Chirng minh BC,EF va 0,0, dong quy tai S.
¢) Chirng minh bon diém A4,D,M,N cung thuéc mot dwong tron.

Lo gii:

a) Ta c6 AMB =90° nén M thudc dworng tron dwong kinh AB (1)

Dé thiy t& gidc ABCD 1a hinh thang vudng va CD = DA = %AB nén 4DCO, la hinh vudng va
BCDO, la hinh binh hanh.

= AC L DO, va DO,//BC nén AC L BC

Viy C thudc dwong tron dwong kinh AB (2)

Tir (1) va (2) suy ra hai diém M,C cung thuéc dwong tron duong kinh AB. Do d6 tir giac ABCM
noi tiép.

b) Theo gia thiétta c6 BC diqua S (1)

Tacé D e SA,C € SB va DC//AB;DC = %AB nén DC la dwong trung binh cila ASAB.
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Suy ra D,C lan lwot la trung diém SA4,SB

Xét ASO,B tacé C latrung diém SB va CO,//BO, = CO, la dwong trung binh clia ASBO,
= 0, latrung di€ém cua SO,. Vdy 0,0, diqua S (2)

Xét ASBE tacé C latrung diém SB va CF//BE = CF la duwong trung binh clia ASBE
= F latrung diém cua SE. Vay EF diqua S (3)

Tl (1) va (2) suyra BC,EF va 0,0, dongquy tai S.

c¢) Goi K la giao diém cla EF v&i dwong tron dwong kinh CD; H la giao diém cta KO, v6i AB
Tacoé K € SM, 0, latrung diém SO, va KO, = %OIM nén KO, la dwong trung binh ciia ASO,M

= KO,//IMO, = K/OZTD = KHA = Z\@ (dong vi)

Ma K/0273:2K/]® va 1\70?4:2@ — KND = MAD hay MND = MAD

Vay t gidc ADMN noi tiép hay bon diém 4,D,M,N cung thuéc mot dudng tron.

Bai 67 (Pé thi vao 10 - Chuyén Todn - THPT Chuyén Lé Quy P6n Khanh Hoa ndm hoc 2024 - 2025):
Cho 4,B la hai diém c6 dinh trén dwong tron (O,R),C la diém chinh giita cung 4B va M la diém

di dong trén day cung AB(M # A,M # B).Tia CM cat (O,R) tai D(D#C).

a) Chirng minh AC* = CM.CD va AC 1atiép tuyén cua dwong tron ngoai ti€p tam giac ADM .
b) Cho R=5cm,AB=6cm, tinh R, + R,, v&i R, R, lan lwgt la ban kinh dwong tron ngoai ti€p tam
gidc ADM va tam gidc BDM .

Loi giai:

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 134



MathExpress Education | | www.mathexpress.vn

a) Ta c6: CAB =%Sda§ =%Sd2/§; ADC = %SdA’é :%SdAAB — CAB = ADC

ca_cM
CD 4
Vé 2 dwong trung truc cia AM,DM cat nhau tai /. Khi d6 7 1a tAm dwong tron ngoai ti€p tam

=aCAM » CDA(g - g)= = CA*=CD-CM

giac ADM Goi E,F lan lwot la trung diém cia AM va DM.

Suy ra EF//AD, nén EFM = ADM (1)

Ma ADM = CAM ,( dosCAM ©aCDA)(2)

Lai c6 ti gidc EMFI 13 t gidc noi tiép do E+ F =90°, nén EFM = EIM (3)

Hon nita EIM = AIE ( EI 1a trung truc cia AM )

Tir (1), (2), (3), (4) suy ra: CAM = AIE

Vay AC la tiép tuyén ctia dwong tron ngoai ti€p tam giac ADM.

b) N6i OC, vi C 1a diém chinh gitta cung nén OC la dwong trung truc cia AB. Goi H 1a giao
diém cua OC va AB

‘ZHLI:ATB:3;0H=\/0AZ—AH2 —\5-3% =4

CH=0C-0OH =5-4=1

AC =N CH? + AH? =12 +3* =-/10

sincag =7 -1

4C J1o
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AE AE _ AMAN10
sinAIE  sin CAH 2
Chirng minh twong tw, ta cling c6 BC la ti€p tuyén ctia dwong tron ngoai tiép tam gidc BMD va cé

BMA+/10
ban kinh la R, = 2\/_ :

(4M + BM)N10 _ 4B10 _3J10( em).

2 2
Bai 68 (Pé thi vao 10 - Chuyén Toan - tinh Ph1 Yén ndm hoc 2024 - 2025):

R =I4=

Nhuvay R +R, =

Cho tam gidc ABC (4B < AC < BC) ngoai tiép dwong tron (/) véi cac tiép diém trén

BC, CA, AB lanlwotla D, E, F. Goi G va H lan lwotla chadn dwong vuong gochatir Bva C
xubéng CI va BI. Chirng minh rang

a) T giac BGED la hinh thang

b) T& gidc BGFD noi tiép

c) Cac diém E, F, G, H thang hang.

Loi giai:

a) Tac6: BG L IC (gia thiét),/C L DE (tinh chét tiép tuyén) = BG // DE
Do dé6 tir gidc BGED 1a hinh thang.
b) Do AB < AC < BC nén ACB < ABC < BAC

Do ACB + ABC < ABC+A§B+BAC _90°
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Nén tia BF nam gitra hai tia BE va BG.

Twong tw ta cling chitng minh dwoc tia CE nam giita hai tia CF va CH

Ta c6: BGI = BDI =90° = BGID ndi ti€p dwong tron dwong kinh Bl (D
Ta c6: BFI =90° = F nim trén dwong tron duwdng kinh B/ (2)

T (1) va (2) suyra B, G, F, I, D cung nam trén dwong tron dwong kinh Bl

Hay BGFD la tir gidc noi tiép

¢) BGFD latk giac noi tiép (chirng minh trén) = GFD + GBD =180° 3)

Lai c6 EFD = EDC (gbc noi tiép va géc tao béi tiép tuyén va day cung ctia duong tron (1)) (4)
Hon nita, do BG // ED (chirng minh trén) nén GBD = EDC (5)

Tt (3), (4) va (5) = GFD+ EFD =180’

Hay G, F, E thiang hang

Twong tw H, E, F thang hang

Suy ra diéu phai chirng minh.

Bai 69 (Dé thi vao 10 - Chuyén Toan - tinh Pht1 Yén ndm hoc 2024 - 2025):

Cho tam giac ABC cantai A4, c6 dwong cao AH . Goi M 1a trung diém cia AH; E, F lanlwotla
hinh chiéu vudng géc ctia H trén BM, AC.Dwong thang CE cat cac dudng thang HF va BF
lan lwot tai G va K . Chirng minh rang

a) BEC = HEA

b) AG vudng géc véi BF .

Loi giai:
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B

a) Do HE | BM,AH 1 BC (gia thidt) = HBE = MHE (cung phu EHB) (1)
Suy ra hai tam giac vuéng HBE va MHE dong dang

BH HM
Suyra —=—+— (2
y BE HE @

Do M, H lan lwot 1a trung diém cia AH, BC nén BC =2BH va HA=2HM (3)

BC HA
Tw(2)va(3)suyra—=—— (4
(2) va (3) suy 25 HE (4)

Tw (1) va (4) = AEBC ©» AEHA(c—g —c¢)

Do viy BEC = HEA (diéu phai chimg minh).

b) Do AEBC «» AEHA (chirng minh trén) nén HCE = BCE = HAE = TG gidc AEHC ndi tiép
Do t giAc AEHC noi tiép nén HEA+ HCA =180° (5)

Do M, E, B thing hang nén MEG + BEC =180’ (6)

Do AEBC » AEHA nén BEC = HEA  (7)

Tix (5), (6), (7) suyra HCA= MEG  (8)

Lai c6 HCA = MHG vi cung phu HAC 9)

Tir (8) va (9) suy ra MEG = MHG = T gidc MEHG ndi tiép

= HGM =MEH =90" = MG L HF = MG /| AF
Ma M la trung diém cia HA nén G la trung diém cia HF .
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A _ci
F CF
Do H, G lan lwot la trung diém cia BC, HF nén BC =2CH va HF =2HG

Ta c6: AHF = ACH Wi cung phu CHF = AHFA® ACFH =

HA BC HA BC
— -

Khi dé = =
2HG 2CF HG CF

Két hop v&i (9) dan dén ABCF © AAHG = HBI = CBF = HAG = HAI (véi I 1a giao di€ém cua
AG va BF)

Tir d6 suy ra ABHI nbi tiép, vi thé AIK = AIB = AHB =90° (diéu phai chimg minh).

Bai 70 (Pé thi vao 10 - Chuyén Tin - tinh Binh Pinh nim hoc 2024 - 2025):

Cho tam giac ABC nhon c6 AB < AC néi ti€p dwong tron (0). Ké duong cao AH clia tam giac
ABC (H thudc BC). Goi P, O lan lwot 1a chan dwong vudng goc ké tiv H dén AB, AC.

a) Chirng minh @: AHQ vabon diém B, C, O, P cung nam trén mot dwong tron.

b) Pudng thang PO va BC cat nhau tai M. Chitrng minh hai tam gidc MOH va MHP dong dang
va MH® = MB.MC

c) buong thang MA cat (O) tai K khac 4, I 1a tam duong tron ngoai tiép ti giac BCOP. Ching
minh ba diém I, H, K thang hang.

Lori giai: A

a) Xét t giac APHQ c6

APH + AQH =90 +90° = 180°
Nén APHQ la t giac ndi ti€p
Suy ra @ = A/H\Q

M:t khac AHQO =90° — QHC = OCB nén

APQ = OCB

Do d6 BCQOP la tir gidc noi ti€p

Hay 4 diém B, C, O, P cung thudc mot dwong
tron

b) Vi APHQ la t& giac ndi ti€p nén

HOP = HAP =90° — PHA = PHM
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Xét tam giac MOH va tam giac MHP c6

PHM = @) (chtrng minh trén)

Q/MT{ chung

MO MH
MH  MP

Theo cidu a, BCOP la tir gidc ndi tiép nén MB.MC = MQ.MP

= AMQH © AMHP(g — g) = = MH?* = MQ.MP

Vay MB.MC = MH*

c) Ta c6 AKBC la tir gidc noi tiép
Do d6: MAMK = MB.MC = MH* = M4 _MH
MH MK
Xét tam giac MKH va tam giac MHA c6

MA _MH (chirng minh trén)
MH MK

AMH chung

— AMKH » AMHA(c — g —¢) = MKH = MHA =90° = AK 1 HK
Ké duongkinh 44" cta (O) thi 4K 1 KA'

T d6 K,H, A' thang hang

Goi D, E, F lan lwot 13 trung diém cia PB, QC, HA'
Ta cé: HP // A'B (cung vudng géc véi AB)

Do d6: HPBA' la hinh thang

T d6 FD la dwong trung binh cua hinh thang nay
Suy ra FD // HP

Mat khac HP 1. AB nén FD 1 BA

Do d6 FD 1a dwong trung truc cia doan thang BP

Hoan toan twong tu, FE 1a duwdng trung truc cia doan thang QC
Do d6 F la tdm dwong tron ngoai ti€p cla t gidc BPQC, tiecla F =1

Suyra H, I, A' thang hang. Suyra H, I, K thang hang.
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Bai 71 (Pé thi vao 10 - Chuyén Toan - tinh Binh Pinh nidm hoc 2024 - 2025):

Cho duwong tron (O) va mét day cung BC cd dinh khong la dwong kinh. Xét diém A4 thay déi trén
(O) sao cho ABC latam gidc nhonva 4B < AC.Goi D,E,F lan lwot la chian cac dwong cao cua
tam gidc ABC kétir A,B,C.Goi H latruc tAm cta tam giac ABC va [ la trung diém cta BC .

a) Chirng minh IEC=ICE va IE 1a ti€p tuyén ciia dwong tron ngoai tiép tam giac HEF .

b) Goi P 1a giao diém cuda hai duwdng thang EF va BC . Puong thang PH cat dwong tron ngoai
tiép tam gidc HEF tai diém thi haila O khac H . Ching minh PD- Pl = PE-PF va AFQ = PIQ.
¢) Goi L la diém déi xtrng véi A qua O va M, X,K lan lwotla hinh chi€éu vudng goc cia L 1én
BC,CH,BH . Chirng minh dwong tron ngoai tiép tam giac MNK lu6n di qua mot diém c6 dinh.

Loi giai:

a) Vi aBEC vudngtai E c6 EI la trung tuyén nén A/EC cantai [ = IEC = ICE
Chirng minh twong tw ta dwoc a/EB cantai [ = IEB = IBE
Ta c6 DAC = EBI (cung phu 554)

Suy ra /EB = DAC hay IEH = HAE nén IE 1a tiép tuyén ctia (HEF)
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b) Ta ¢6: EIC = EBI + BEI = 2EBI

D& thdy BFHD, AEHF 1a t& giac ndi tiép nén DFH = EBI = DAC = EFH
Do d6 EIC =2EBI = DFH + EFH = DFE

= DFEI 1a tlx gidc ndi ti€p nén dé chirng minh dwoc aPFD “aPIE

PF PD
=

PI
Lai c6: PF.PE = PH.PQ nén PH.PQ = PD.PI =aPHD »aPIQ

= PF.PE = PD.PI

Do dé: HOI = HDI =90° = DHQI 14 tit gi4c ndi tiép

Ma AQH =90° nén 4,0, thang hang

e~ T~~~ ———

Tw day ta c6: PIQ =1AC+ ICA=1IAC+ AFE = QFE + AFE = AFQ( diéu phai chirng minh )
c) L d6ixting véi A qua O nén LB; LC lan lwot vudng goc véi AB, AC
Ta cling c6 AB 1L CH,AC 1. BH nén LB//CH, LC//BH nén BHCL la hinh binh hanh

Ta c6 I latrung diém BC nén [ latrung diém HL
Tathdy K,H,N,L cingndm trén 1 dwong tron (1, IH )

Ta co: ]?]]\V:2m=2(180°—]?1:1]\\/):2@7:21§4? (B/HT?:B]\C vi cung phu ﬁ)

KMN =180° — KMB ~ NMC = (90° ~ KLB ) +(90° = NLC ) = HBL + HCL

=2(180° ~ BHC|) =2(180° ~ EHF | =2- BAC = KIN

Do d6, K,I,M,N cung nam trén 1 dwong tron hay / nam trén ( KMN )

Ma / la diém c6 dinh khi 4 di chuyén trén (O).Do d6 (KMN )ludn di qua 1 diém c8 dinh la trung
diém BC.

Bai 72 (D& thi vao 10 - Chuyén Toan - tinh Quang Ngii nim hoc 2024 - 2025):

1) Cho tt giAc ABCD noi tiép dwdng tron (0). Hai tia AB va DC cat nhau tai £ sao cho

AED = 40° ,hai tia BC va AD catnhau tai F sao cho AFB =30°. Tinh s6 do cac gdc trong cua tir
giac ABCD.

2) Cho dwongtron (O) va BC la day cung c6 dinh khac dwong kinh caa (O), 4 1a diém di déng
trén cung 1én BC sao cho tam giac ABC c6 ba goc nhon. Goi (/) la dwong tron ndi ti€p tam giac

ABC . Tia phan gidc ctia géc BAC cit (O) tai D (khac A).
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a) Chirng minh tam gidc DBI can. T d6 suy ra D la tdm dwong tron ngoai ti€p tam giac /BC.

b) Goi E, P, Q lan luot 12 cac tiép diém cia (1) véi BC, CA, AB. Puong thang qua 4 va song song

vGi BC cétcactia EP, EQ lanlwottai M, N.Goi F 1a diém d6i xrng véi E qua 1.

Chtrng minh AM = AN va F' la tryc tam tam giac EMN .

c) Tiép tuyén tai B va C clia dwong tron (O) cat nhau tai K. Goi X, Y lan lwot 13 hinh chiéu cta

K trén cac dwong thang 4B va AC. Ching minh rang dwong thang XY ludn qua diém cd dinh

khi A thay doi.

Lo giai:
A+B+30°=180"

1) Tacé {A+D+40° =180° = A = 55°
B+D=180"

2)a) Tacé BID = IAB + IBA (tinh chét géc
ngoai cua tam giac)

= JAC + IBC (tinh chit phan giac)

= DBC +IBC = IBD
Vay tam giac DBI cantai D.
Vi AD la tia phan giac trong goc 4 nén D la
di€ém chinh gitra ctia cung nh6 BC hay DB = DC
Vay DB = DI = DC hay D la tam duong tron

ngoai tiép tam giac /BC.
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EOB = NOA (déi dinh) W

b) Ta cé Z@ = @573 (sole trong) A

OEB = EQB (tinh chit ti&p tuyén) NW\
Vi thé ANQ = NOA (’Mo)\ )
Nén tam giac ANQ cantai 4 hay AN = AQ.

Chirng minh twong tw tacé AM = AP. Bw
Ma AQ = AP (tinh chat tiép tuyén).

Do d6 AM = AN (diéu phai chirng minh). D
*Tam giac OMN c6 AM = AN = AQ
Nén vudng tai Q.Suyra MQ | NE

Ma FQE =90° = FQ L NE.

T dotacoé M,F,Q thainghang. (1)

., |EF L BC |
Lai c6 nén EF L MN  (2)
BC /| MN
Twr (1) va (2) suyra F la truc tam tam giac

EMN.

¢) Goi T la trung diém cta BC.

RO rang cac tir giac BXKT, CYKT ndi ti€p.
Khi d6 XBK = XTK va ACB =TKY .

Ta c6 XBK =180° — ABC — CBK

—180° — ABC — CAB = ACB

Tir d6 suy ra X/ﬁ:f]{?suyra XT /I KY .
Chirng minh twong tw 7Y // XK .

Vay XTYK 1a hinh binh hanh nén XY qua trung
diém Z cia doan 7K . Ma TK c6 dinh Z ¢6 dinh.
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Bai 73 (Pé thi vao 10 - Chuyén Toan - tinh Quang Nam ndm hoc 2024 - 2025):

Cho hinh binh hanh 4BCD c6 géc BAD 1a géc th, AB < AD va tia phan giac clia goc BAD cat
canh BC tai K sao cho CK < AB.Trén canh 4B 14y diém L sao cho AL = CK . Hai doan thang
AK va CL catnhautai M . Dwong tron ngoai ti€p tam gidc ALM cat dwong thang AD tai N (N
khac A4).
a) Chirng minh AB.NL = AK.NM
b) Chirng minh CNL = 90°

BA BC BD

¢) Goi 7 la giao diém cia BD va KL, chirng minh

BL BK BI

Loi giai:

a) Taco: (do ALMN ndi ti€p) nén MAL = LNM va NLM = NAM = AKB
Suy ra ANLM > AAKB(g — g)

ay 1];]1]; A/ = AB.NL = AK.MN (diéu phai chirng minh)
b) Ta c6: NLM = MAN = LAM = LNM
Suy ra tam giac LMN cantai M = ML = MN (D)

Goi E la giao diém cua 4K, CD

—_—

Ta c6: CEK = BAK = KAD = EKC hay tam giac CKE can tai C
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Theo dinh ly Thales: ML _ AL AL 1= ML=MC(2)
MC CE CK

Tw (1) va (2) suy ra tam giac CLN vuong tai N hay CNL = 90°
ID DF CD CF

c) Tacé: —= (F la giao diém cua LK va CD)
IB BL BL BL
. CF CK ID CD CF BD 4B CK 4B  BC
d—=——=—+l=—Fl+t— > —="—Fl+—="— 1
BL BK IB BL BL Bl BL BK BL BK

Bai 74 (Pé thi vao 10 - Chuyén Toan - tinh Qudng Nam nam hoc 2024 - 2025):

Cho tam giac nhon ABC (AB < AC) c6 AE 1a dwong phan giac ( £ thudc canh BC ). Trén duwong
thang di qua 4 va vudng goc véi AE 14y diém D sao cho goc BCD bang 90°. Trén canh 4B 13y
diém F sao cho goc DEF bang 90°.

a) Chirng minh t gidc ADCE noi ti€p dwong tron va BE> = BA.BF

b) Goi O 1a tAm dwong tron ngoai ti€p tam gidc AEF , dwdng thang di qua E va song song vdi

AC cat canh AB tai P.Chirng minh OP vudng géc véi AE va diém O thudc duwong thiang BD.

Loi giai:

C

a) Ta co: EAD = ECD = 90° suy ra t gidc ADCE ndi tiép dwong tron
Ta ¢6: BEF + DEC =180° — FED = 90°

—_—

Nén BEK = 90° — DEC = ECD = EAC = BAE
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Ma ABE chung

Suy ra ABFE » ABEA(g—g) — o5 —BE . pp> — prp4
BE  BA

b) Ta c6: AEP = EAC = PAE nén tam giac APE cantai P hay PA = PE.Ma OA=OE

Suy ra OP la trung truc cia AE = OP 1 AE

Theo cau a thi BE* = BF.BA

Hay BE la tiép tuyén cta (O).

Nén OE | BC ma DC 1 BC hay OE // DC

Ta c6: AOPE « ADAC do hai tam gidc c6 cac cdp canh lan lwot song song

Do d6, AP, OD, EC ddng quy tai B.Vay O, D, B thang hang.

Bai 75 (P& thi vao 10 - Chuyén Toan - THPT LE QUY DON TP Pa Ning nim hoc 2024 - 2025):
Cho tam giac 4BC nhon (AB < AC ) ndi ti€p dwong tron (0), cac duwdng phan gidc cua tam giac
cit nhau tai /. Puwong thang vudng géc véi A7 tai I 1an lwot cat cic duwong thang BC, AB, AC tai
cac diém D, E, F. Dwong tron (O) cittia Al tai diém N (khac 4) va cit doan thang DN tai
diém K (khac N).

a) Chirng minh rang t gidc BEIK noi tiép

b) Dwong tron ngoai tiép tam gidc AEF cat dwong tron (0) tai diém P (khac A4).Chirng minh
rang cac duwong thang PN, BC, IK dong quy.

Loi gidi :
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a) Ta c6: DIB — AIB — AIE — 180° — IAB — IBA —90° — 3% —Bgc ABC A;’B—fa

Ta c6: ADBI « ADIC(g — g)

Két hop véi tlr giAc BCNK noi tiép

suy ra DI* = DB.DC = DK.DN

Tw dé6 ta thu dwoc ADIK « ADNI(c.g.c) = DIK = DNI

Ma t& gidc ABKN ndi tiép, ta cé EBK + EIK = ABK + ANK = 180°

Suy ra t& gidc BEIK noi tiép

b) Vi Al dong thoila dwong cao va dwong phin giadc cia tam gidc AEF nén tam giac AEF cintai A

Suy ra AE = AF va Zﬁ«“:ﬁ:w

Ta c6: BKE — BIE — AEF — EBI = 150 _BAC_Af;C: AgB: A12<B

Suy ra KE la tia phan giac cua AKB
Chirng minh twong tw ta thu dwoc t& gidc CEIK ndi tiép
va KF latia phan giac cua AKC

KB KB KA EB FA EB
KC KA KC EA FC FC

Ta co:

Vi ABP = ACP, AEP = AFP nén APBE » APCF(g—g)

Do NPB = NAB = NAC = NPC nén PN la tia phan giac caa BPC

OB PB KB

Goi PN cat BC tai Q. Tac6: = =
oC PC KC

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 148



MathExpress Education | | www.mathexpress.vn

Suy ra KQ la tia phan giac cua BKC

Do d6, tia KI vatia KQ trung nhau hay ba diém K, O, I thing hang

Vay PN, BC, IK dbng quy tai Q.

Nhan xét:

O’y 4b) c6 thé xir li bing cach sit dung tinh chdt KD 1a phan giac ngoai ctia géc BKC va st dung
KB BE

thém dinh ly Menelaus cho tam gidc ABC v&i D, E, F thang hang dé thu dwoc TR

Bai 76 (P& thi vao 10 - Chuyén Toan - THPT LE QUY DON TP Pa Ning nim hoc 2024 - 2025):

Trén tia phan gidc cta goc nhon xAy 14y diém O (khac A) va vé duong tron (O) tiép xic véi cac
tia Ax, Ay lanlwottai B, C. Trén cic tia Ax, Ay lan lwot 14y cac diém D, E sao cho

AB < AD < AE. Goi M 1a trung diém cta doan thang DE . Cac doan thang AM, BC cat nhau tai
N . Chirng minh rang ON vudng goc véi DE.

Loi gidi :

A

L C K E

y

Qua N ké dwong thang song song véi DE cat cac dwong thang AB, AC lan luwot tai H, K.
Ap dung b6 d@ hinh thang véi chiy HK // DE va M 1a trung diém cia BC

Ta c6: N la trung diém cia HK
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Qua H ké dudng thang song song v&i BC cat dwong thang AC tai L

Theo dinh ly Thales, ta c6: % = L

AC
Vi AB= ACnén BH =CL
Xét tam giac HKL c6 N 1a trung diém cia HK va CN // HL nén C la trung diém cua KL.
Suyra CK =CL=BH
Tw do, ta chirng minh dwgc AOBH = AOCK (c.g.c)
Suyra OH =OK .
Vi ON la dwong trung tuyén clia tam giac OHK can tai O nén ON | HK
Lai c6 HK // DE nén ta suy ra duwoc ON 1 DE.
Bai 77 (Pé thi vao 10 - Todn Chung - KHTN Ha N6i nam hoc 2024 - 2025):

Cho hinh vuéng ABCD.Lay diém P thudc canh 4B (P khac 4 va B).Goi J la tim dwong tron
nodi ti€p cla tam gidc PAD.

a) Chirng minh rang t& gidc PJDB ndi tiép

b) Goi H 1a trwc tAm cda tam gidc PJD, S 1a giao diém ctia JH va AD.Ching minh rang SH = SD.
¢) Goi L 1a tAm dwong tron ndi tiép ctia tam gidc PBC, K 1a trwec tAm ctia tam gidc LPC . Puwong
tron noi ti€p cla tam giac PCD tiép xtic CD tai E. LAy F thudc doan thang CD sao cho

CF = DE . Chitrng minh rang tam gidc FHK vudng cin.

Loi gidi :
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H

—

X D F E C Y

a) Hai tam gidc AJD va AJB bangnhau (c-g-¢)

nén ADJ = ABJ = PDJ

Tl d6 suy ra tir gidc BDJP ndi tiép.

b) Goi M 1a giao diém cuda hai dwong thang PJ va HD
Vi DBP = 45° nén MJD = 45°

Suy ra MDJ = 45°

Tir day ta c6 DHP = 45°

Mat khac, ta lai co JHP = JDP = JDS

—_——

nén DHP — SHP = MDJ — JDS
T d6 SHD = SDH
Suy ra SH = SD.
¢) Goi Z 1a giao diém chia dwong thiang KL va dwong thang PC
X 1a giao diém cta dwong thang HJ va PD
Goi G,T twong &ng la hinh chiéu vuéng goc ctia cac diém H, K trén dwong thang CD.
Ta c6: DHG = SDH = SHD

Do dé: DG:DX:DA+DP_AP
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Hoan toan twong tu, ta cling c6 CT =CZ = CP+ iB —BP va CF = DE = DC+DP—CP

bén day, véi cht y tam gidc HPD cé PHD =45 va J la trwc tAm tam giéc, ta dé dang chirng minh
dwoc HJ = DP (day la mot két qua quen thudc)

Lai c6: JX:APJFAzD_DP nénHX:AD—FAzP—i_DP:CFJrCT:TF

Chrng minh twong tu ta c6 KT = FG.

Tw d6, AGHF » ATFK(c—g —c)

T day ta dé dang suy ta tam giac FHK vudng can.

Bai 78 (Pé thi vao 10 - Todn Chung - Chuyén Sw pham Ha N6i ndm hoc 2024 - 2025):

Cho tam gidc ABC cintai 4.Lay D thudc BC sao cho DB =2DC.DPuwong thing qua D song
song voi AC cat AB tai E, dwong thang qua E song song véi BC cat AC tai F. DPuong tron

ngoai ti€p tam gidc AFE cat AD tai M khac A.

a) Chirng minh BDME, CDMF 13 t& giac noi tiép
b) Chirng minh MB =2MA

c) Chirng minh BMD=2CMD

Lo giai : 4
a) Tam giac ABC cantai 4 nén AB= AC

Vi EF // CB, AB= AC nén AE = AF = AEF = AFE

| 4EF = aBC
Ma{ A
AFE = AME = ABC = AME

= T& giac BDME noi tiép

—_—

Chtrng minh twong tw ACB = AFE = AEF = AMF nén

CDMF 1a tl giac noi tiép

ulllu!

O O
2) EMB = EDB = ACB = AFE = AEF = AMF B H T D ¢
= AMB = EMB + EMA = AMF + EMA = EMF
Ta dwoc AAMB » AFME(g — g) vi AMB = FME,EAM = W_lsdEM Aj\j’; AAZ (a)
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MF  AM

Talai c6: AAMF » AACD(g — g) vi chung CAD va ACD = AMF = —— =22 (2)
CD AC
AAME © AABD(g — g) vi chung BAD va ABC = AME = ME _AM 3
BD  AB

Tw (2) va (3) suy ra ME _ AM.AB _ ME = ME _ €D 1

CD AB AC BD ME BD 2
Thay vao (a) ta dwoc MA _1

MB 2

s AF 1 TD At n .

3) Vé duong cao AT ta duoc C = 3 = T = FD | BC,AEBD can. Lay H latrung diém BD

Ta c6: AEHD = AFDC(c.c.c)= HED = DFC
o
DFC = EBED
| DFC = DMC = DMC = %B/]\ﬁ) _. BMD = 2CMD (didu phai chimg minh)
BED — BMD

Bai 79 (Pé thi vao 10 - Todn Chung - THPT Chuyén Lam Son Thanh Hbéa ndm hoc 2024 - 2025):

Cho dwong tron (0) ngoai ti€p tam giac nhon ABC (AB < AC). Hai dwdng cao BD va CE cua
tam gidc ABC catnhautai H (D € AC,E € AB). Tia phan giac clia goc BAC cat dwong thang BD
va duong tron (O) lan lwot tai M va I (I khac A). Puong thang BD cit dwdng tron (O) tai

K (K khéc B), hai duorng thang AC va IK citnhau tai Q.

a) Chirng minh t& gidc ADHE ndi tiép.

b) Goi P 1a giao diém cla hai dwong thang QOH va AB.Chirng minh dwdng thang MQ song song
voi dwong thang BC va Al 1a dwong trung truc ciia PQ.

c) bat BC = x, DE = y. Tinh d0 dai doan thang MO theo x, y.

Loi gidi :
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a) Do BD va CE la duwdng cao cia tam giac ABC nén CE | AB,BD 1 AC = @ — BDA = 90°
Xét tir gidc AEHD c6: AEH + ADH = 90° +90° = 180°
Ma hai géc nay & vi tri d6i dién suy ra tir gidc AEHD noi tiép.

b) Ta c6: AMK = %(sd/TIE +5dBI) va AQK — %(sd,?i +5dCI)

Ma sd BI = sdCI (do AI 1a phan giac ctia goc BAC) = AMK = A/Q7<

Ma hai g6c nay & vi tri ké nhau, cing nhin 4K dwéi hai géc bang nhau

Nén 4, M, O, K cung thuéc mét dwong tron= KMQ = 1@ (gbc noi ti€p cung chan cung KQ)
Ma KAQ = KAC = KBC (gbc ndi tiép cing chin cung KC )= KMO = KBC(= KAC)
Ma hai géc nay & vi tri dong vi nén MQ // BC
Tam giac ABC c6 H latryctamnén AH L BC
Do MQ // BC nén MQ 1| AH
Xét tam gidc AHQ c6 HD, MQ 1a duwong cao cat nhau tai M
= M latruc tam cda tam giac AHQ = AM 1 HQ
Tam gidc APQ c6 AM virala dwdng cao vira la phan giac nén dong thoi 1a trung true.
Chirng té AI 1a trung truc cia PQ.
c) Xét tam giac ADE va tam giac ABC cé
BAC chung

ADE = ABC (gbc ngoai dinh doi dién tir gidc noi tiép)
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— AADE» AMBC(gg) = 2E AP _ Y
BC AB «x
Tace: PM _y_ DM _ v
M X BD x4y
DoMQ//BCiMQ:DMiMQ: Y = MQ = i
BC DB x x+y x+y

Bai 80 (Pé thi vao 10 - Todn Chung - THPT Chuyén Lam Son Thanh Hbéa ndm hoc 2024 - 2025):

Cho tam giac ABC cantai 4, BAC <90° noi ti€p dwong tron ( O ). Tiép tuyén tai 4 va C cit
nhau tai S. SB cat (O) tai D. CD cdt S4 tai K.

a) Chirng minh ring 4S//BC va KA* = KD-KC.

b) Chiérng minh rang hai tam giac KSD va KCS dong dang va K 1a trung diém A4S.

¢) Chirng minh rdng AC*> =2CD-CK va BD =2CD.

Loi gidi :

a) Tacé SAC = ABC = ACB nén AS//BC.
A e N : . . \ " KA KD x .
Ta c6 KAD = KCA nén hai tam gidac KAD va KCA dong dang, suy ra xC = 7k dan dén

KA* = KD-KC.
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b) Ta cé KSB = SBC = KCS nén suy ra hai tam giac KSD va KCS dong dang, kéo theo
KS KD 2 x A 2 2
K_C:K_S' thu dwoc KS* = KC- KD .Kéthop cau a, ta dwoc KS° = KC-KD = KA, hay KS = K4

¢) Goi T la trung diém ctia AC.Tac6 TK la dwong trung binh ctia tam gidc ACS nén TK//CS, két

—

hop v&i hai tam gidc KAD va KCA dong dang, ta c6: KDA= KAC = SCA = KTA.

Suy ra t gidc AKDT noi ti€ép, dan dén CD-CK = CT-CA = %CAZ, hay AC* =2CD-CK

St dung dinh ly Thales, ta c6 % = Ii_l; Hon nita, hai tam gidc KSD va KCS dong dang nén
S—D:E.Chﬁyréng SA = SC,ta co: BD_SD _5C_54_,
KD KS CD KD KS KS

Vay BD =2CD.
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