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TUYEN CHON CAC BAI TOAN HINH HOC
TRONG CAC KI THI CHUYEN NAM HOQC 2025 - 2026

Cau 1. (Trwong chuyén tinh Vinh Phic nam 2025 - 2026)
Cho tam giac nhon ABC c6 AB< AC.DPwong tron (I) ndi ti€p tam giac ABC, ti€p xtic v&i cac canh
BC,CA, AB 1an lwot tai cAc diém D, E,F . Dwong thang 4/ cat dwong thang BC tai diém X .

a) Ké dwong kinh DH ctia dwong tron (/), ti€p tuyén tai H cla dwong tron (/) cat cac canh
AC, AB lan lwot tai cic diém P,Q.Goi M,N twong trng la cac diém déi xirng véi X qua cac duwong
thang I/C,IB. Chirng minh rang: MN vudng géc véi DH va QH.BD=PH.CD.

b) Puong thang Al cit cac dudong thang DE,DF lan lwot tai cac diém G,J. Goi K 1a trung diém
ctia canh BC . Chrng minh rang QH .BD=IG.IJ va tam gidc KGJ cAn.

c) Biét tam gidc ABC noi tiép dwong tron tAm O, ban kinh R. Pwong thiang BI cat dwong thang
CA tai diém Y, dwong thang CI cat dwong thang AB tai diém Z . Chiéng minh rang:

1 1 1 2
+ + < .
AX BY CZ R-0I

Cau 2. (Trwong chuyén tinh Ba Ria Viing Tau nam 2025 - 2026)

Cho tam gidc nhon ABC (AB < AC) noi tiép dwong tron (0), cac dwong cao AD,BE,CF cla tam
gidc ABC citnhau tai diém H . Dwong tron duong kinh AH cat (O) tai diém K (K khac 4). Cac
ti€p tuyén tai B,C cta (O) cit nhau tai diém S. Giao di€m ctia hai duwong thing SO,BC 1a M .
Duong thdng SK cit (O) tai diém L (L khac K). Chirng minh ring:

a) SB> =SL-SK .
b) MB la tia phan giac cuia KML va SKB = MKC.
¢) Puong thang KD di qua trung diém ctia SM .

Cau 3. (Trwong chuyén tinh Bac Liéu nam 2025 - 2026)

Cho tam gidc ABC nhon, cadc dwong cao BE,CF catnhautai H, AH cat BC tai D.Goi M latrung
diém ctia HC, N 1a trung di€ém cia AC, AM cat HN tai G.DPuwong thang qua M vudng goc vdi
HC va dwong thang qua N vudng géc véi AC catnhau tai X .

a) Chirng minh t& gidc AFDC noi tiép.

GA® +2GB* +3GH? . 3 GAGBGH
GM?* +2GK* +3GN> 4 GM.GK.GN '

b) Tinh gia tri ctia biéu thirc 7 =

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 1



MathExpress Education | | www.mathexpress.vn

¢) Gia st tam gidc ABC ndi tiép dwdng tron (O;R), AO cdt BC tai P, BO cit AC tai Q, CO cit
AB tai T . Hay tim gia tri nho nhat cta biéu thitc P = AP+ BQ + CT theo R.

CAu 4. (Treong chuyén tinh Bic Kan nim 2025 - 2026)

Cho tam gidc ABC vudng & A (AB < AC). Pwong tron tAm [ ndi tiép tam gidc ABC, tiép xic voi
cac canh BC,CA,AB lanlwottai D,E,F .Goi S la giao diém ctia 4/ va DE.

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

b) Goi K,O Ian lwot 1a trung di€ém cia 4B va BC .Chng minh X,0,S thang hang.

c¢) Goi M 1a giao diém ctia KI va AC.DPuwong thang chita dwong cao AH cua tam gidc ABC cat
duong thang DE tai N.Chirng minh HNM = EMN.

CAu 5. (Truong chuyén tinh Bic Ninh nidm 2025 - 2026)
a) Cho tam gidc nhon MAB ndi ti€p dwdng tron (0), dwong cao MH . Goi E va F lan lwot 1 hinh
chién vudng géc ciia H trén MA,MB.Qua M ké dudng thang vudng géc véi EF vacat AB tai D.

(1). Chtrng minh ring EMD = BHF va ba diém M,0,D thing hang.

(2). Chitng minh rang MA _ ‘/AH AD :
MB BH BD

b) Cho tam gidc ABC ndi tiép dwong tron (O) va c6 cac dwdng cao AD,BE,CF . Tim mdi lién hé
AB+BC+C4
AD+ BE +CF

gitra cic canh ctia tam gidc ABC dé bién thirc dat gia tri nho nhat.

c¢) Ban Nga dung mét diy vai mau dé budc mét goéi qua cé dang hinh tru (nhw hinh vé). Hinh tru cé
ban kinh day 5 cm va dién tich xung quanh 376,8 cm’. Biét rang can 10 cm day vai dung dé thit
no, giao diém cua hai vong diy vai la tim cac duwong tron day cia goéi qua. Hoi ban Nga can phai
chon diy vai c6 chiéu dai it nhat 1a bao nhiéu (1iy 7 ~ 3,14 )?

ST
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Cau 6. (Trwong chuyén tinh Binh Phwéc nam 2025 - 2026)
Cho tam gidc nhon ABC vGi AB< AC. Ba dwong cao AD,BE,CF cit nhau tai H (v&i

DeBC,E € AC,F € AB). Goi 4,,B, lan luot la cac diém do6i xtirng véi H qua D va E;M la trung
diém ctia BC . Hai dwong thiang EF va BC cat nhau tai diém P.

a) Chtirng minh cac diém 4,B,C, 4,, B, cung thuéc mot dwong tron.

b) Chttng minh PE-PF = PM - PD va H latryc tam cua tam gidc APM .

Cau 7. (Trwong chuyén tinh Binh Thudn nam 2025 - 2026)

Cho dwong tron (0) dwong kinh BC va H 1a mot diém nam trén doan thang BO (H khong trung
v&i hai diém B va O0).Qua H vé duong thing vudng géc véi BC, cat dwong tron (O) tai 4 va D.
Goi M 1a giao diém cla hai dwong thang AC va BD, N 1a chin dwong vudng goc ké tix M dén
BC.

2

a) Chirng minh ANM = ACD. b) Chirng minh 2 BOF_OF =1.
AB BH

c) Tiép tuyén tai B clia dwong tron (O) cit AN tai E.Chirng minh dwong thang EC ludn di qua
trung diém [ cia AH khi diém H di dong trén doan thing BO.
Cau 8. (Trwong chuyén tinh Cin Tho ndm 2025 - 2026)
Mot céi binh hinh nén dworc dit trén mot mat phang nam ngang sao cho dinh cia né hwéng 1én trén.
Nguwoi ta rét nwére vao binh cho dén khi mwc nwéc dang cao cach dinh 8cm (nhw hinh 1). Sau d6,
ngudi ta ddo ngwoc cai binh lai sao cho dinh binh hwéng xuéng (nhw hinh 2). Khi d6, nguoi ta do
duwoc phan khong gian tréng cta binh cé chiéu cao 2cm. Biét rang lwgng nwdc bén trong binh

khéng thay déi. Tinh chiéu cao ctia cai binh da cho.

Hinh 1 Hinh 2
Cau 9. (Truwdong chuyén tinh Pa Nang nam 2025 - 2026)

Trén tia phén giac ciia géc nhon x4y 1dy diém O (khac 4) va vé dwdng tron (O) tiép xdc véi cac tia
Ax, Ay lan lwot tai B, C. Trén cac tia Ax, Ay lan lwot 14y cdc 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.Ching minh
rang ON vudng goéc v&i DE.
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Cau 10. (Trwdong chuyén tinh Pak Lak nam 2025 - 2026)

Cho hai dwong tron (O,;R)) va (O,;R,) (v6i R, > R,) cat nhau tai hai diém phan biét 4, B. Qua 4
ké dwong thang cat (0,);(0,) lan lwgt tai C, D (déu khac 4) sao cho 4 1a trung diém ctia doan
CD . Dwong tron ngoai tiép tam gidc BCD cat dwong thang 4B tai diém E (khac B), dwong thing
EC cat dwong tron (0,) tai difm P (khac C), dwong thang ED cat dwong tron (O,) tai diém Q
(khac D).

a) Chitrng minh rang: ABCP « ABDQ.

b) Chirng minh ring: Ba diém 4,P,Q thang hang.

c) Vé phan giac trong EI cuatam giac EPQ; vé PM , ON lan lwot la phan giac trong cuia tam giac
CPI vatam gidc DQI . Chitng minh rang MN //CD.

Cau 11. (Trwong chuyén tinh Pak Néng nam 2025 - 2026)

Cho tam gidc ABC ¢6 3 géc nhon (AB < AC). Vé dwdng cao 4D, BE, CF cla tam gidc d6. Goi H 1a

giao diém cua cac dwdng cao vira vé. Goi M, N 1an luot 13 trung diém cua cac doan thang 4H va
BC.

a) Chirng minh rang AMFN 13 tam gidc vudng.

b) Chirng minh AFMN « AFAC.

¢) Goi P, Q lan lwotla chin cac duwdng vudng goc tir M, N dén dwdng thang DF . Chirng minh rang
giao diém cua FE va MN thudc dwong tron dwong kinh PQ.

Cau 12. (Trwong chuyén tinh Ha Giang nam 2025 - 2026)
Cho tam giac nhon ABC ndi ti€p dwong tron (O). Cac dwong cao AD, BE, CF cua tam giac ABC
cat nhau tai H.

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

HD HE HF

b) Chirng minh
AD BE CF

c) Goi M 1a giao diém cta tia EF v&i dwdng tron (O). Goi P,Q 1an lwot 13 tAm dudng tron ngoai
tiép tam giac BMF va tam giac CME. Chirng minh AM 1 PQ.

(AB+BC+CA)
AD’ + BE® + CF*

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

nhat.
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Cau 13. (Trwong chuyén tinh P6ng Nai nam 2025 - 2026)

Cho tam gidc nhon ABC (v&i AB<BC<CA) c6 I,J,M lan lwot l1a trung diém cha cic canh
AB,AC,BC.Goi D la giao diém cta hai dwong tron (I;IA) va (J;JA), voi D khac 4.

a) Chirng minh t gidc 4IMJ 1a hinh binh hanh va ba diém B,D,C thiang hang.

b) Tiép tuyén cta (/;/4) tai 4 cat dwong thang MJ tai di€ém K va cat (J;J4) tai diém P, voi P
khac A. Tiép tuyén cta (J;JA) tai 4 cat (1;/4) tai diém Q, véi O khac 4. Goi E 1a diém ddi xing
véi A qua D. Chirng minh tir gidc ADMK ndi ti€p dwong tron va @ + @ =180".

c) Goi S va T Ian lwot 1a giao diém cha duwdng thing PO v6i hai dwong thang BC va AD. Ching
minh 7P.SQ =TQ.SP.

Ciu 14. (Trwong chuyén tinh Pong Thap ndm 2025 - 2026)

Cho tam gidc ABC nhon (4B < AC) c¢6 dwdng cao AH va ndi tiép duong tron (0). Goi (O') 1a
duong tron ngoai tiép tam gidc OBC, D 1a giao diém ctia OH va (O')(D khac 0).

a) Chirng minh rang OH -OD = OB’.

b) Chirng minh riing OAH = ADH .

¢) Goi E 1a giao diém ctia 4D va (O') ( E thudc cung nhé OB va khac véi O, B ). Tinh s8 do goc
AOE .

Cau 15. (Trwdong chuyén tinh Gia Lai nam 2025 - 2026)

Cho nira duwdng tron (0) dwong kinh AB. Lay diém C trén dwong tron (0) sao cho AC>BC.Ke

CH vudng goc voi AB (H thudc 4B), HE vuodng goc véi AC (E thudc AC) va HF vudng goc
véi BC (F thuoc BC)

a) Chirng minh CEHF' 1a hinh chit nhat va OC vudng goc véi EF .
b) Pwong thing EF cit duong tron (O)tai M va N (E ndm gitta M va F). Chitng minh
CM* =CE.CA.

c) Goi D la giao di€m cia MN va AB, K 1a giao diém ctia CD va duong tron (O) (K khac C).
Chirng minh EKF la tam gidc vudng.
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Cau 16. (Trwdong chuyén tinh Gia Lai nam 2025 - 2026)
Tl mOt tAm ton hinh tron cé ban kinh R =15c¢m,
nguwoi talam mot hinh nén bang cach cit mot phan
cua hinh tron dang hinh quat c6 dién tich bang %

dién tich hinh nén. Tinh thé tich cia hinh nén tao
thanh (nhw hinh bén.)

Cau 17. (Trwong chuyén tinh Ha Nam nam 2025 -
2026) A

0

Cho dwong tron (O), dwong kinh AB. Xét day

cung CD khoéng di qua O, khong vudng géc véi AB va CD cat AB tai 1.Goi H,K lan lwotla hinh
chiéu vuéng goéc cia I 1én AC va AD.

a) Chirng minh hai tam giac IHK va BCD dong dang.
b) Chirng minh S

AACD

> 48

AHIK *
c) Tiép tuyén tai diém 4 cta (O) cat CD tai T . Hai dwong thdng BC va BD cdttia TO lin luot
tai £ va F,AF cdt (O) tai P, AE cdt (O) tai Q. Ching minh t& gidc CDPQ 1a hinh chit nhat.

Cau 18. (Trwong chuyén Ha NoOi nam 2025 - 2026)

Cho tam gidc ABC c6 ba gécnhon (4B < AC), ndi ti€p dwong tron (O) Hai dwong cao 4AD,CF cua
tam gidc ABC cat nhau tai diém H . Goi M 1a trung di€m ctia doan thang BC . Tia MH cat duwong
tron (O) tai diém 7 . Ké dwong kinh 4K cua dwong tron (O)

a) Chirng minh ba diém 7', H,K thang hang.

b) Pwong thiang qua B va vudng goc véi dwong thing AM tai diém E, cit dwong thing 4D tai
diém G.Duwong tron ngoai tiép tam gidc MDG cat dwong tron ngoai ti€p tam gidc ADC tai hai
diém D va N.Chirng minh dwong thang NE song song véi dwong thang BF .

c) Ké day cung AX cua dwong tron (O) sao cho dwong thang 4X song song véi dwong thang BC .
Chirng minh ba dwong thang MX,TD va AN ddng quy.

Cau 19. (Trwong chuyén KHTN Ha N6i nam 2025 - 2026)

Cho tam gidc ABC cantai 4 c6 O 1A trung diém BC va BAC <90°. Xét dwong tron (O) tiép xiic
cac canh C4, AB theo thir twtai R, Q. Trén cic canh CA4, AB lanlwotliy E, F (khong trung cac
dinh tam giac) sao cho EF tiép xuc (0) tai P va EF khong song song BC.Goi H,K lan lwot la
triwc tAm cac tam gidc OFB,OEC . Goi giao diém cua FH,EK véi BC lanlwotla M, N .
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a) Chirng minh rang hai tam gidc OHM , OKN dong dang va % = %

b) Dung diém G sao cho OHGK 1a hinh binh hanh. Chitng minh rang O,G,P thiang hang.

c) Lay S,T lan lwot do6i xrng véi Q,R qua BC . Gid st X la giao diém cta SF va TE, D la giao
diém cua BS va CT.Chiéng minh rang 4X songsong vdi PD.

Cau 20. (Trwong chuyén Tin KHTN Ha Noi nam 2025 - 2026)

Cho tam gidc ABC c6 ba géc nhon (4B < AC), noi ti€p dwong tron (0) Puong thang qua 4 va
vudng goc v&i duwong thang BC, cit duong tron (O) tai diém /(1 # A). Ldy diém M thudc cung
nho /C cua dwong tron (0) sao cho MB < MC. Ké day cung MN cua dwong tron (0) sao cho

duong thang MN song song véi dwong thang BC . Tia phan gidc ciia goc ACB cat hai dwong thang
AM va AN lan lwot tai hai diém P va Q.

a) Chirng minh CM -CQ = CP- NQ.

b) Goi E 1a giao diém cta duwdong thang MQ v&i dwong thang BC . Chitng minh dwong thang PE
song song v&i dwong thang AN .

c¢) Goi H 1a diém ddi xirng vdi di€ém P qua dwong thing BC . Goi S 1a giao diém ctia dwong thang
MI v&i dwong thang BC . Chitng minh dwong thang SH vudng goc voi dwong thang 10.

Cau 21. (Trwong chuyén Ha Tinh nam 2025 - 2026)

Cho tam gidc ABC nhon (4B < AC) néi tiép dwong tron (O). Goi / 13 tAm dwdng tron ndi ti€p tam
gidc ABC .DPuongthing A7 catdwdngtron (O) tai D (khac 4), dwong thdng qua I vudng goc véi
AD cat dwong thang BC tai S. Goi J 1a diém ddi xirng ctia / qua O.

a) Chirng minh D la tdm dwong tron ngoai ti€p tam giac BIC va SDJ la tam giac vuong.

b) Goi P 1a hinh chiéu vudng goc cua S trén dwong thang OI . Goi M 1a trung diém BC va Q 1a
giao diém (khac M ) cua MI vé&i dudng tron ngoai tiép tam gidc OMS . Chirng minh ba diém 4, P,
O thang hang.

Cau 22. (Trwong chuyén Hai Dwong nam 2025 - 2026)

Cho dwdng tron (O) ¢8 dinh va diém 4 c8 dinh trén (O), cac diém B,C thay déi trén (0) sao cho
B,C khéng truing 4 va AC < BC. Piém M trén doan BC sao cho MAC = ABC . Goi I la tam

duwdng tron noi tiép tam gidc ABC va BI cit AC tai D.Goi J 1a tAm dwdng tron ndi ti€p tam giac
MAC.

a) Chirng minh rang hai tam gidc CJM va CI4 dong dang.
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b) Goi P 1a giao di€ém khéc I ctia dwdng thang CI va dwdng tron ngoai ti€p tam giac AID, dwong
thang PM cat dwong thing JD tai N. Ching minh rang bon diém N,M,J,C thudc mot dwong
tron.

¢) Goi T la tAm duwong tron ngoai tiép tam gidc BNC. Chirng minh khi B,C thay d6i trén (O) thi
T ludn thudéc mét dwong co dinh.

Cau 23. (Trwong chuyén Hai Phong nam 2025 - 2026)

Cho tam gidc ABC (AB < AC) c6 dudng tron ndi tiép (1) tiép xic BC, AC, AB lan lwot tai cac diém
D,E,F .Goi M 1atrung diém cta doan thing EF , tia DM citduong tron (/) tai diém H (H khac
D)

a) Chirng minh rang MD - MH = MI - MA.

b) Tia AH cat dwong tron (7) tai diém P(P khac H) Chtng minh rdng hai dwong thing DP va
EF song song

c) Goi X la trung diém cta doan thang BC, doan thang AX cat dudng tron ngoai tiép tam giac
AEF tai diém N (N khac 4), tia DI cat dwong tron ngoai ti€p tam giac AEF tai diém G(G khac
I) Chirng minh rang ti€p tuyén tai G, ti€p tuyén tai N clia duong tron ngoai ti€p tam gidc AEF va
duong thang EF dong quy.

Cau 24. (Trwong chuyén Hoa Binh nam 2025 - 2026)

Cho tam giac 4BC noi tiép dwong tron tdm O, (4B > AC). Lay E la diém chinh gitra cia cung BC
(cung BC khong chita diém A4), doan thang AE cit canh BC tai D.Goi F 1a diém d6i xirng voi
D qua E.Qua diém D ké dwong thiang d vudng géc voi BC . Ké FG vudng géc voi d (G thudc
d).Goi H 1a giao diém cha dwong thang d v&i doan thang 04.

a) Chirng minh: H4 = HD va tam giac DHA dong dang v&i tam giac DEG .

b) Chirng minh: BCGF la hinh thang can.

c) Doan thang 4D cat dudng tron ngoai tiép tam gidc BCH tai K, dwong thang HK cat dwong
thdng BC tai M . Chirng minh: M4 1a tiép tuyén ctia dwdng tron (O).

Cau 25. (Trwong chuyén TP H6 Chi Minh ndm 2025 - 2026)
Cho tam giadc nhon 4BC (AB<AC), ndi tiép dwdng tron (O), c6 cac dwdng cao BE,CF . Goi M, K

lan lwot la trung diém cia BC va EF , N la giao diém ctia AM va EF. Ké ND vudng goc véi BC
tai D.

a) Chtrng minh AKE = AMBvA A,K,D thing hang .

b) Tiép tuyén tai 4 ctia dwong tron (O) cat BC tai Q. Chirng minh OB.DC = QC.DB.
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Cau 26. (Trwong chuyén TP H6 Chi Minh ndm 2025 - 2026)

Anh Ha dv dinh lam mot cadi mang nwdc c6 dang hinh lang tru dirng c6 day la hinh thang can tir mot
miéng ton c6 dang hinh chi nhit ABCD v&i chiéu dai 2m va chiéu réng 1 m . Anh Ha gdp mang
nuéc bang cach gdp déu 2 bén chiéu rong 4B clia miéng tdon, mo6i bén x (m) 1én mot géc 60° nhw
hinh vé. Tim x dé dién tich EFGH 1én nhat?

B C
I A
H G e
F 1

600 600 1m
O t $ ') |
A E F B -/ S —
<"i-") (---’\:--) X )
Ao >D

Cau 27. (Trwong chuyén Thira Thién Hué nam 2025 - 2026)

Cho tam gidc nhon ABC, c6 AC> AB. Tia phan gidc goc 4 cit canh BC tai D, M 1a trung diém
BC . Puong tron (/) ngoai tiép tam gidc ADM cdt cac canh 4B, AC lanlwottai £ va F (E,F # 4
). Goi N latrung diém EF va J la tdm dwong tron ngoai ti€p tam giac DMN .

a) Chirng minh cac dang thitrc BE.BA=BD.BM ;CF.CA=CM .CD va BE=CF .
b) Goi B’ 1a diém d6i xitng véi B qua N, chitng minh B’C //AD vaba diém M, A4,J thang hang.

c) Puong thing MN cat dwong tron (/) tai diém thir hai P, dwong thang DP cit cac dwdng thing
AB va AC lanlwottai K va L.Chirng minh P la trung diém KL.

Cau 28. (Trwong chuyén Huwng Yén nam 2025 - 2026)

Cho duong tron (O;R) va diém 7 c8 dinh nam trén duong tron (O;R). Goi 4, B 1a cic giao diém
ctia hai duong tron (O;R) va (I;R). P 1a diém thay ddi trén cung nhd 4B cta dwong tron (/;R).
Puong thing qua P va vudng goéc véi I[P cit dwong tron (O;R) tai M,N.Ké PH vudng goc véi
IM tai H, PK vudng goc véi IN tai K.

a) Chirng minh rang bén diém /,H,P,K cung thudc mot dudrng tron va HK vudng goc voi OI .

b) Khi P thay ddi trén cung nhé AB cia dwong tron (1 ;R). Tim gia tri 1&n nhat cta dién tich tam
giac THK .

Cau 29. (Trwong chuyén Khanh Hoa nam 2025 - 2026)

Cho 4,B lahai diém c8 dinh trén dwdng tron (O;R), C 1a diém chinh gitra cung 4B va M la diém
di dong trén day cung AB(M # A,M # B).Tia CM cdt (O;R) tai D(D# C).

a) Chirng minh AC’> =CM.CD va AC 1a tiép tuyén cua dudng tron ngoai ti€p tam giac ADM .

b) Cho R=5cm,4B =6 cm, tinh R +R,,véi R, R, 1an lwot la ban kinh dudng tron ngoai ti€p tam
giac ADM va tam giac BDM .
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Cau 30. (Trwong chuyén Kién Giang nam 2025 - 2026)
Cho dwdng tron (O) va diy cung 4B khongla dudng kinh. Goi C 1a di€ém chinh gitra clia cung 16n

AB . Céctiép tuyén tai 4,B cla (O) citnhautai M .Go D 1a hinh chiéu vudng goc clia B trén AC
va E 1a trung diém cta BD . Tia CE cdt dwong tron (O) tai diém thit hai F. Goi G 12 giao diém
cua MC véi AB.

a) Chitng minh rang, bon diém B,E, F,G cung nam trén mot dwong tron.

b) Tia MF cét duong tron (O) tai diém thi hai M . Chiing minh ring. 4H 1a dwong kinh cta
duong tron (O).

¢) Goi / 1a trung diém cta doan thang MG . Ching minh riang ba di€ém B, F,I thang hang.

Cau 31. (Trwong chuyén Lai Chau nam 2025 - 2026)

Cho tam giac ABC c6 ba goc nhon, ndi ti€p dwong tron (0) Cac dwong cao AD,BE,CF cat nhau
tai H.Goi M,N,P lan lwot 1a giao diém cha cac dwong thang A0 véi BC, BO véi AC, CO vébi
AB . Chirng minh rang;:

a) T& gidAc BCEF ndi tiép.

b) DH.DA=DF .DE.

C) AM+BN+CP297R.

Cau 32. (Trwong chuyén Lang Son nam 2025 - 2026)

Cho tam giac nhon ABC(AB < AC) noi ti€ép dwong tron (O) Cac dwong cao AD,BE,CF dbéng quy
tai H.Goi P la giao di€ém ctia dwong thing EF va dwong thing BC,I 1a giao diém ctia doan thang
PA v6iduong tron (O)(1 = A).

a) Chirng minh cac diém 4,1, F,H,E cung nam trén mot dwdng tron.

b) Goi M 1a trung di€ém cta BC , chitrng minh ba diém M, H,I thang hang.

c) Puong thang qua D song song v&éi EF cat cdc dwong thang AB,CF lan lwot tai O,S. Chirng

minh D la trung diém cia OS.

Cau 33. (Trwong chuyén LAm Pong nam 2025 - 2026)
Cau thu Quang Hai dirng & vi tri H , da phat vao khung

thanh d6i Thai Lan trong trin t& két lwot di AFF Cup I

— — 7. 32 - B Dwomg bidm mgarg
nam 2021. Biét HAK =31",HBK =49° va chiéu rdng & g =
khung thanh 4B =7,32 m. Hay tinh khoang cadch HK " - ™ -
tr vi tri cia Quang Hai dinh da phat dén dwong bién =~ :\\
ngang cudi san(Két qua lam tron dén hang phan muwoi). "
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Cau 34. (Truwong chuyén Long An ndm 2025 - 2026)
Cho t& gidAc ABCD noi tiép dwong tron tAm O. Goi M 1a di€ém trén canh AC sao cho ABD = MBC.

a) Chirng minh A4BD dong dang AMBC .
b) Chirng minh 4B.CD = BD.AM .
¢) Chirng minh AD.BC + AB.CD = BD.AC.

Cau 35. (Trwong chuyén Nam Pinh nam 2025 - 2026)

Cho tam giac nhon 4BC ndi ti€p dwong tron (O) va AB < AC.Ba dudng cao ctua tam gidc ABC la
AD,BE,CF dbng quy tai diém H.Goi 40 1a dwdng kinh cta dwdng tron (O), dwdng thing HO
cit canh BC tai diém M . Dwong tron ngoai tiép tam gidc AEF cat dwong tron (O) tai diém N va
cit 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 vuodng goc véi AN va ]ﬁ:@,ﬁ( = NDE.

b) Ba diém P, E,F thang hang.

¢) PE.PF .

Cau 36. (Trwong chuyén Nghé An nam 2025 - 2026)

Cho a4BC nhon (4B > AC) noi ti€p dwong tron tdm O, ban kinh R. Cac dwong cao AD,BE,CF
cia AABC citnhautai H.Duwdngkinh 4K cla dwong tron (O) ct EF tai N.

a) Chirng minh t& gidAc BKNF ndi ti€p va AKD = AHN .

b) Puong thang qua C song song véi AB cat dwong thang BE tai M . Goi O 1a giao diém cta BC
va HK , dwong thing EF cat QM tai P.Chéng minh ABPC vudng.

¢) Gid st 4,C va duongtron (O) c8 dinh, AC < R/3, diém B di dong trén cunglén AC . Xac dinh
vi tri cha diém B dé tdng chu vi cla cac tam gidc AAEF,ABFD,ACED 16n nhit.

Cau 37. (Trwong chuyén Ninh Thuin nam 2025 - 2026)

Cho hinh thang 4BCD, vuéngtai 4 va D, AD=CD = %AB. Goi O,,0, lan lwot 1a trung diém cla
AB va CD va E,F 1atrung diém cic doan AO, va DO,. Trén doan thiang EF 13y cac diém M,N
sao cho AMB =CND =90

a) Chirng minh t gidc ABCM noi tiép.

b) Goi S 1a giao di€ém clia 4D va BC . Chirng minh cic dwong thiang BC,EF va 0,0, déng quy tai
S.

¢) Chirng minh bén diém 4,D,M,N cung thudc mdt dwong tron.
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Cau 38. (Trwong chuyén Phui Tho nam 2025 - 2026)
Cho dwong tron (O;R) va duong thang (d) cd dinh, d va (O) khong c6 diém chung. Piém M di

dong trén (d). V& hai tiép tuyén MA,MB véi (O)(A4,B 1a cac tiép diém), doan thing MO cat 4B
tai H.Duwong thing a diqua M cit (O) tai C,D (MC < MD).

a) Chirng minh MH - MO = MC -MD .

b) Chirng minh diém A ludn nam trén mot dwong tron cd dinh khi M di dong trén (d).

c) V& dwong thang b khic a diqua M, cat (O) tai E,F(ME < MF). Chtrng minh ring DE,CF, AB
dong quy.

Cau 39. (Trwong chuyén Phu Yén nam 2025 - 2026)

Cho tam gidc ABC vudng cin tai 4 c6 do dai BC =a.Diém D di dong trén tia doi cia tia AC sao
cho 0° < ABD <45°. Goi E 1a hinh chiéu vudng goc cia D trén duwdng thang BC, H 1a giao diém
cua hai dwong thang DE va 4B, F 1a giao diém cla hai dwong thang CH va DB.

a) Chirng minh rang HF - HC = HE - HD.

b) Xac dinh vi tri cia diém D trén tia d6i cha tia AC sao cho HF . HC c6 gia tri 1ém nhat.

Cau 40. (Trwong chuyén Phu Yén nam 2025 - 2026)
Cho doan thdng 4B ¢6 dd dai 4B = 24,0 la trung diém cta 4B. Trén ntra duong tron (O;04) ldy

hai diém C,D sao cho COD =60" va C thudc cung 4D (C khac 4 va D khac B). Puong thang
AD cat dwong thiang BC tai E, hai dwong thing A4C va BD catnhautai F.

a) Chirng minh rang AE-AD+ BE-BC =4a’.

b) Pwdng tron ngoai tiép tam gidc COD cit doan thing EF va doan thing 4B lanluwottai 7 va H
(H khac O). Chitng minh rang ba diém F,I,H thang hang.

c) Goi K 1a tAm dwdng tron ngoai ti€p tam giac COD. Chitrng minh rang FK 13 phan gidc cta gic
AFB.

Cau 41. (Trwong chuyén Quang Binh nam 2025 - 2026)
Cho dwong tron (O;R) c6 dinh va hai diém A4, B c6 dinh trén dwong tron doé (AB # 2R). Mot diém

C di dong trén (O;R) sao cho tam gidc ABC nhon. Cac dwong cao AD,BE,CF catnhautai H, Goi

I 1a trung diém cua HC . Chrng minh rang:

a) CDHE la t giac noi tiép dwong tron va OC vudng goc véi DE .
b) ID lati€p tuyén cia dwong tron ngoai ti€p tam gidc BED.

c) Poan thang DE c6 do dai khong dai.
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Cau 42. (Trwong chuyén Quang Nam nam 2025 - 2026)

Cho tir gidc ABCD c6 hai cap canh doi khong song song va tir gidc d6 ndi ti€p dwong tron (0) co
duong kinh AB. Goi E 1a giao di€ém ctia hai dwong thang 4B va CD, F 1a giao diém cta hai dwong
thiang 4D va BC .Hai dudng chéo AC va BD citnhautai /.Qua / ké dwong thang vudng goc voi
duwong thing 4B va cat dwong thang 4B tai H .

a) Chirng minh t& gidc BCIH ndi ti€p mot dwong tron.

b) Pwong tron ngoai tiép tam gidc BCE cit dwong tron ngoai tiép tam gidc CDF tai diém th hai
12 M . Ching minh ba diém E,M,F thang hang.

c) Goi N la giao diém ctia hai duwong thing CH va BI . Chttng minh BN -DN =IN(BD + BN).

Cau 43. (Trwong chuyén Toan Quang Nam nam 2025 - 2026)

Cho hinh binh hanh ABCD c6 gbc BAD 1a géc ti, AB < AD va tia phan giac cia goc BAD cit canh
BC tai K sao cho CK < AB. Trén canh AB ldy di€ém L sao cho AL = CK . Hai doan thing 4K va CL
cit nhau tai M . Pudng tron ngoai tiép tam gidc ALM cat dwong thang 4D tai N (N khac A4).
a) Chirng minh AB.NL = AK.NM..

b) Chirng minh CNL = 90° .

¢) Goi I 1a giao diém ctia BD va KL , chirng minh s} + -\ = ik :
BL BK BI

Cau 44. (Trwong chuyén Toan Quang Nam nam 2025 - 2026)

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

a) Chirng minh t gidc ADCE ndi tiép dwong tron va BE* = BABF.

b) Goi O 1a tAm dwong tron ngoai tiép tam giac AEF , dwong thang di qua E va song song véi AC
cit canh 4B tai P.Ching minh OP vudng goc véi AE va diém O thudc duwdng thing BD .

Cau 45. (Trwong chuyén Toan Quang Ninh nam 2025 - 2026)

Cho dwong tron (O), dwong kinh BC (diém O 1a tdm cta duwong tron). Diém 4 thay ddi thudc
dudng tron (0) sao cho 4B AC va A khac B.DPiém H la hinh chiéu vudng goc cia 4 trén duwong
thang BC . Diém D2 diém d6i xirng véi H qua C, diém E 1a diém ddi xing véi H qua 4. Tiép
tuyén tai 4 cla duwdng tron ngoai ti€p tam gidc ABD cat cac dwong thang EB,ED lan lwot tai M
va N.

a) Chirng minh 4 la tryc tam tam giac BED .

b) Chirng minh M thudc dwong tron (O).

c¢) Khi diém A thay d6i va théa man cac gia thiét cta bai toan, tim vi tri diém 4 dé€ AM.AN lon
nhat.
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Cau 46. (Trwong chuyén Quang Tri nam 2025 - 2026)
Cho tir gidc ndi tiép ABCD c6 cac tia AB va DC catnhautai F, cictia AD va BC catnhautai E.

BD ED FB

1) Chtng minh ran = = )
) g & AC EC FC

2) Pwong phan gidc cia goc AEB cit cac canh 4B va CDtwong &ng tai M va P, dwong phan giac
clia géc AFD cat cac canh CB va DA twong ngtai N va Q.

i) Tk giac MNPQ la hinh gj, tai sao?

ii) Chirng minh rang giao diém clia MP va NO nam trén doan thang ndi cac trung diém cda hai
dwong chéo cia tir gidc ABCD .

Cau 47. (Trwong chuyén Soc Trang nam 2025 - 2026)

Tir mot diém S bén ngoai dwdng tron (O) ké tiép tuyén S4 cta dwdng tron (4 1 tiép diém). Ve
duong thing di qua S cat duwong tron (O) tai hai diém B, C sao cho diém O nam trong géc ASC
va B nam giita S, C. Goi M 1a trung diém cha BC.

a) Chirng minh b6én diém S, 4, O, M cung nam trén mot dwdng tron.

b) Tia phan giac trong clia gbc BAC cat BC tai D. Chitng minh S4 = SD.

c) Tia AD cat dwong tron (O) tai P khac 4. Goi / la tAim dwong tron ngoai ti€p tam giac ADM.
Chtrng minh OI song song AP.

Cau 48. (Trwong chuyén Son La nam 2025 - 2026)
Cho dwdng tron (O) duwongkinh 4B=2R. Goi I 1a trung diém cta doan thing 40, diém E thudc

duong tron (O) (E khong trang véi 4 va B). Cac tia Ax va By lan luot 12 tiép tuyén tai 4 va B
cta duong tron (O) (Ax, By cung thudc mét nira mit phang chira diém E c6 ber 1a dwong thing
AB).Qua diém E ké dwong thang d vudng goc voi EI cat Ax, By lanlwottai M va N.

a) Chirng minh AMEI 1a t& giac noi ti€p.

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

c) Goi P la giao diém ctia AE va MI ; Q la giao diém clia BE va NI .Chirng minh hai dwong thang
PO va AM vudng goc.

d) Goi F 1a diém chinh giita cia cung 4B khong chira di€ém E cta dwong tron (O). Gia st ba diém
E,I,F thang hang. Tinh dién tich tam gidc MON theo R.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 14



MathExpress Education | | www.mathexpress.vn

Cau 49. (Trwong chuyén Thai Binh nam 2025 - 2026)

a) Cho tam gidc ABC nhon, khéng can (4B < AC) ndi ti€p dwong tron (0) Ké cac duwong cao
AD,BE,CF(D,E,F 1a chin cidc dwong cao) cat nhau tai diém H . Dwong thang EF cit dwong tron
(O) tai P,Q ( F ndmgiita P va E ), dwong thing EF cat BC tai diém M .

(1). Chttng minh: MP-MQ = ME - MF .

(2). Goi N 1a diém d6i xtirng ctia O qua dwong thiang BC . Chirng minh: N 1a tAm dudng tron ngoai
tiép tam giac HBC .

(3). Puorng thang di qua H , song song véi AB vacat AC tai diém X . Dwong thang di qua H , song
song vGi AC vacat AB tai diém Y . Chirng minh: Pudng trung twc cua doan thang XY di qua diém
0.

b) M6t Logo nhw hinh vé bén. Phin t6 dam la giao cda cic cap hinh tron ngoai ti€p cac tam giac:
2 ABG,oACG va aBCG . Tinh dién tich phan t6 dam (theo don vicm cm® ), biét rang tam gidc ABC
déu c6 canh bang 20 cm, G 1a trong tAm ctia tam giac ABC (1dy z = 3,14, két qua lam tron dén hang
phan chuc).

Cau 50. (Trwong chuyén Thai Nguyén nam 2025 - 2026)
Cho tam gidc nhon ABC(AB < AC) ndi tiép duwong tron (0). Goi BH va CQ 1a hai dwdng cao cla

tam gidc ABC. Tiép tuyén tai B va tai C cua dwong tron (O) cit nhau tai M . Hai dwong thang
OM va BC catnhautai N.
a) Chitng minh rang, .~ 4BO = < BHN

b) Dwdng thing OM cét duong tron (O) tai D va S(D nam gitra O va M ). Hai dwdng thdng 4D
va BC citnhautai F. Goi / 1a tAm dwong tron ngoai ti€p tam gidc AFN . Chitng minh rang, hai
duong thang OI va AS vudng goc vdi nhau.

c¢) Hai dworng thang AM va BC catnhautai E.Hai dwong thang AN va HQ catnhautai G.Ching
minh ring, hai dwong thang GE va OM song song v&i nhau.
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Cau 51. (Trwong chuyén Thanh Héa nam 2025 - 2026)
Cho dwong tron (O;R) va ddy cung BC c¢6 dinh (BC <2R). biém di dong trén dwdng tron (O;R)
sao cho tam giac 4BC la tam gidc nhon. Goi A la tryc tdm clia tam gidc ABC .

a) Pwong thang chira tia phin gidc géc ngoai tai dinh A cla tam gidc BHC cat AB, AC lan lwot tai
hai diém M, N .Chiérng minh tam gidc AMN cén.

b) Ké cac dwong cao BE va CF cdatam giac ABC. Goi S la giao diém thir hai khac 4 ctia dwong
thdng AH va duong tron (O). Puong thing SE cit dwong tron (O) tai diém thir hai X (khac ).
Chirng minh dwong thang BX di qua trung diém ctia doan thing EF .

¢) Pwong tron ngoai ti€p tam gidc AMN cat tia phan giac clia goc BAC tai K.Chrng minh diém K
thudc mot dwong tron cé dinh.

Cau 52. (Trwong chuyén Tién Giang nam 2025 - 2026)

Cho tam gidc ABC nhon (AB < AC) ¢6 duwdng cao AH va dwong phan giac trong AD (H,D thudc
canh BC).Ké DM vubdng géc véi AB tai M ,ké DN vudng goc voi AC tai N.Goi P 1a tryc tdm
cua tam giac 4BD, O la giao diém ctia BP va 4D . Chirng minh rang:

a) Nam diém A,M,H,D,N cung thudc mot dwong tron. 0 AQ AM BH
b) BH _CH OD BM DH'
BM CN' d) Badiém H,Q,N thang hang.

Cau 53. (Trwong chuyén Tuyén Quang nam 2025 - 2026)

Cho tam gidc ABC (AB < AC) ndi tiép (0). Ké dwong kinh 4D cta (0); AD cit BC & E; dwong
cao AH cuatam gidc ABC cat (O) & F khac 4. Goi K 1a hinh chiéu ctia D trén BC; FK cat (O)
& I kKhac F.

a) Chitng minh rang FH = DK.

b) Goi J 1a giao diém cta 4K va EI. Chirng minh rang JE.JI = JA.JK.

c) Tiép tuyén tai 4 cda (O) cat BC & S. Chitng minh rang SD, EI va (O) cung di qua mdt diém.

Cau 54. (Trwong chuyén Ha N6i nam 2025 - 2026)

Cho tam giac ABC c6 ba gécnhon ( 4B < AC ), ndi ti€p dwong tron ( O ). Pwong cao AD clia tam
gidc ABC citduongtron (O) taidiém E ( E khac 4 ). Goi K 1a chan dwdng vudng goc ké tir diém
E dén dwong thang 4B.

(1) Chirng minh b6én diém E,D,B, K cung thuéc mot dwong tron.

(2) Puong thang A0 cat dwong thing BC tai diém S . Chirng minh EA4 13 tia phan giic cla goc
CEK va AB.AC = AE AS.

(3) Goi H 1a trwc tAm clha tam gidc ABC va I 1a trung diém cta doan thang 4B. Chitng minh
duong thang SI vudng goc véi dwong thang HK .
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HUONG DAN GIAI
Lwu y: Cac kién thirc vé tir gidc c6 téng hai goc ddi bang 180 do thi tir gidc noi tiép, ... (khong co
trong SGK mé&i) hoc sinh tw b6 sung phin chirng minh trong néi dung bai thi.
Cau 1. (Trwong chuyén tinh Vinh Phiic nam 2025 - 2026)
Cho tam giac nhon ABC c6 AB< AC.DPwong tron (1) ndi ti€p tam giac ABC, ti€p xtc vdi cac canh
BC,CA,AB 1an luot tai cac diém D,E,F . Pwong thang Al cit dwong thing BC tai diém X .

a) Ké dwong kinh DH ctia dwong tron (/), ti€p tuyén tai H clia dwong tron (/) cat cac canh
AC,AB lan lwot tai cic diém P,Q.Goi M,N twong ingla cic diém déi xrng véi X qua cic dwong
thang IC,IB.Chirng minh rang: MN vuéng goc véi DH va QH.BD=PH.CD.

b) DPuwong thang Al cat cac duwdng thang DE,DF lan lwot tai cac diém G,J. Goi K 13 trung diém
cta canh BC . Chirng minh rang QH.BD=1G.IJ va tam gidc KGJ can.

c) Biét tam gidc ABC noi tiép dwong tron tAm O, ban kinh R. Puong thing B/ cit dwong thang
CA tai diém Y, dwong thang CI cit duong thang 4B tai diém Z . Chirng minh rang:

1 1 1 2
+ + < .
AX BY CZ R-0I

Loi giai

a) Dé thdy M thudc AC, N thudc 4B va IM =IN =IX . Ta bién ddi goc:

HIN =180° — NID = 180" — (NIX — XID) =180° — (2 XIB — XID)
= 180° — 2BID — XID = ABC — XID;
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HIM =180° — MID = 180° — (MIX + XID) = 180° — (2CIX + XID).

P& ¥ ring @(:180°—@:180°—M—90 —AL;C_E]T)

Két hop hai dang thirc trén ta c6 HIN = HIM . Lai do IN=IM nén AIHN v AIHM ,do d6 HN = HM
nén /H latrung tryc cia MN ,suyra [H L MN .

Ta c6 cac két qua quen thuéc CD=CE = AC+32C_AB;BD:BF: AB+32C—AC;
PH = PE = AQ+PzQ_AP;QH:QF: AP+P2Q—AQ.

Do PO L DH nén PO/ BC suyra AL - AC_PO _AP=AQ+PO AQ- AP+ PO
AC  AB BC AC-AB+BC AB-AC+BC’

Tw day c6 dwoc o = PH nén QH.BD=PH.CD.
CD BD

b) Ta co: IGE = IXM =90" — CIX = A123C = IBD nén tit gidc BIGD noi ti€p. Twong tw c6 ti giac

CIDJ nbi tiép. Do 6 IDG = ICD = 1JD.

Suy ra AIGD « AIDJ nén IG.IJ = ID*.

Lai c6:QH.BD=0F .BF =IF* =ID* nén QH.BD=1G.1J .

Do tir gidc BIGD ndi ti€p nén BGI = BDI = 90", kéo dai BG cat AC tai G, thi AABG, cintai 4 nén
G la trung diém BG,, kéo theo KG la duong trung binh cia ABG,C nén KG//CG,, suy ra

KGx - cix < BAC

Twong tw cling c6 KJ // AB nén KJG = XAB = % Do d6 KGJ = KJG nén AKJG can tai K.

XI ID S,
A4S S,

c)Ké A4S 1 BC tai S.Khidé . (Hinh vé chwa c6 diém Y, Z)

S s
Twong tw R , 2L _ S lai do / nam trong tam gidc BAC nén
S,.. ZC S,

ABC

£+£+ Zl SAIB+SBIC+SCIA =1
XA YB ZC S '

ABC
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N Al Bl CI . AO-0OI BO-0OI CO-0I
Twdo suyra 2 = + + > + +
AX BY (CZ AX BY CZ

! ! 1< 2 (do R>0I).

+—+—X<
AX BY (CZ R-0I

Hay

DAu “="xay rakhi AO-0OI=A41, BO-OI=BI, CO-0I=CI.
biéu nay xay ra khi tam giac BAC déu (trai véi gia thiét 4B< AC).
Nhuw vay phai c6

1 1 1 2
+—+—x<
AX BY CZ R-0I

Cau 2. (Trwdong chuyén tinh Ba Ria Viing Tau nam 2025 - 2026)
Cho tam gidc nhon ABC (AB < AC) ndi ti€p dwong tron (O), cac dwong cao 4D, BE,CF cla tam
gidc ABC citnhau tai diém H . Dwong tron dwong kinh AH cat (O) tai diém K (K khac 4). Cac
ti€p tuyén tai B,C cta (O) cit nhau tai diém S. Giao diém cta hai dwong thing SO,BC 1a M .
Puong thing SK cat (O) tai diém L (L khac K). Chirng minh rang:
a) SB* =SL-SK .
b) MB la tia phan giéc ciia KML va SKB = MKC .
c) Puwong thang KD di qua trung diém ctia SM .

Lo giai

A
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a) Dé thdy ASBL va ASKB dbng dang (g - g) nén % = % = SB* =SL-SK .

b) Vi SB = SC nén SO la trung truc ciia BC, suyra SO L BC.

Tir cAu a, ta cé SB = SM -SO,nén SM - SO = SK - SL, suy ra ASML » ASKO . Do 6 SML = SKO, suy
ra ti gidc LKOM noi tiép.

Mit khéac, OK = OL (do K,L cingthudc (O) ) nén O 1a diém chinh gitra cung KL ctia dwdng tron

ngoai ti€ép LKOM . Suy ra MO la phén giadc ngoai cua KML.Ma MB 1 MO nén MB la phan giac
trong cda KML.

Xét dwong kinh 4J cua dwong tron (0) Vi BH,CJ cung vuong goc AC nén BH J/CJ, twong tu
CH J/ BJ,suy ra BHCJ 1a hinh binh hanh. Vdy H,M,J thang hang.

M3t khac, K, H,J thing hang (do AKH = AKJ =90°) nén K,H,M,J thing hang.

Kéo dai CF c4t (O) tai P thi FAP = BAP = BCP = BCF =90° — ABC = BAD = FAH nén FP = FH .
Mit khac, HC - HP = HK - HJ (do KPJC la ti giac ndi ti€p) nén

HC-HF:%HC-HP:%HK-HJ:HM-HK.

Do d6, KCMF 1atk giac noi tiép.

Lai c6 MF :BTC =MC (do M latrung diém BC,ABFC vubngtai F) nén M la diém chinh giira

cung FC cta dwong tron ngoai tiép KCMF . Suy ra MKF = MKC.
Nhin xét rang:
MEF = MEB + BEF = MBE + HAF = 90" — ACB+90" — ABC = FAE .
nén ME 1a tiép tuyén ctia (KFE). Twong tw MF 1a tiép tuyén cla (KFE).
Dé thdy AKBC < AKFE, S va M c6 vai tro ddi véi (KBC) va (KFE) giéng nhau nén

SKB = MKF = MKC (dpcm).
c) Goi KD cat SM tai X .

Theo cau (b), ta co:

— e~~~ e~ e~

LAB = LKB = SKB = MKC = JKC = JAC = OAC =90°' = ABC = DAB..
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Suyra 4,D,L thang hang.

XM KX SX

Twong ty, ta ciing c6 DL = DH . Theo dinh ly Thales: = = = XM = XS§.
DH KD DL

Do d6, X la trung diém ctia SM (dpcm).

Cau 3. (Trwong chuyén tinh Bac Liéu nam 2025 - 2026)

Cho tam giac ABC nhon, cic dwong cao BE,CF catnhautai H, AH cat BC tai D.Goi M latrung
diém cua HC, N la trung diém clia AC, AM cit HN tai G.DPuwong thing qua M vudng goc voi
HC va dudng thang qua N vudng gocvdi AC cat nhau tai K.

a) Chirng minh t& gidc AFDC noi tiép.

GA® +2GB* +3GH"’ +§ GA.GB.GH
GM® +2GK* +3GN* 4 GM.GK.GN'

b) Tinh gia tri ctia biéu thirc T =
c) Gia sir tam gidc ABC ndi tiép dwdng tron (O;R), AO cit BC tai P, BO cit AC tai Q, CO cit
AB tai T . Hay tim gia tri nho nhat ctia biéu thiec P = AP+ BQ + CT theo R.

Lo gidi

a)

C

B D

Hoc sinh chi*rng minh tit gidc 4FDC ndi ti€p dwong tron dwong kinh AC .
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b)

B; D
Tacé: GA=2GM , GB=2GK , GH=2GN .
Khi dé:
T (2QGM )’ +2.2GK)* +3.(2GN)’ +3 5 GM .GK.GN

GM? +2GK* +3GN? 4" GM.GK.GN
_ 4(GM’ +2GK* +3GN°) 3 .

T 5 > —+—.
GM~” +2GK”* +3GN 4
T:4+§.23:10
4
c)

Tacé: P=AP+BQ+CT=A0+0OP+B0O+0Q+CO+0OT=3R+0OP+0Q+O0T .
bé P nho nhit thi OP+0Q+O0T nho nhit.

Ta co: or — or — SQOT — SBOT — SAOB
R OC SAOC SBOC SAOC + SBOC
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OP OP _ SBOC . OQ _ OQ _ SAOC

Chirng minh twong tu:

R 04 S, +S, R OB S, +S,.
Ap dung bat ddng thirc Nesbitt:
Véi abe>0tacs 4P 4 € 53
b+c c+a a+b 2
Diu “=" xay ra khi a=b=c.
Ta c6: OP + 09 + OT __ Ssoc + S0c + S0 > i
R R SAOC + SAOB SAOB + SBOC SAOC + SBOC 2

Do do6: OP+OQ+OT2%R.

[ »n

Dau “="xay rakhi S,,. =S,,. =S,,, hay tam gidc ABC déu.

Vasz3R+§R=2R.
20 2

CAu 4. (Trueong chuyén tinh Bic Kan nim 2025 - 2026)

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

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

b) Goi K,O Ian lwot 1a trung di€ém clia 4B va BC . Chrng minh X,0,S thang hang.

c¢) Goi M 1a giao diém cta KI va AC.DPuwong thang chita dwong cao AH cua tam gidc ABC cat
duong thang DE tai N.Chirng minh HNM = EMN.

Loi giai
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a) Hoc sinh chirng minh ti gidc /ECD ndi ti€p dwong tron dwong kinh IC .

b) Ta c6: AES =180° — DEC = 180° —M:%o 2D

Cib+ ABC _,,  ECD

Mit khac: AIB =180° — IAB — IBA =180° —

Suy ra AES = AIB.
Xét tam giac /4B va tam giac EAS co IAB = SAE = 45° va AES = AIB.

:>AIAB<0AEAS:>£:E—A.
AB AS
Ma IAB = SAE = AIAE  ABAS . Vi tam giac IAE vuoOng can tai £ nén tam giac 4BS vudng can tai
S, suy ra S nam trén dwong trung trwc cia 4B suy ra K,0,S thang hang.
ID SI

) Vi ID/IAN = — =22,
AN S4

KS//AM = £ = ﬂ;
KM SA

IK _FI _ ID _FI
KM AM ~ AN AM

IF//AM = ma ID = FI = AM = AN.

Suy ra tam giac AMN can.

Vay HNM = EMN. Pitu phai chirng minh.

Cau 5. (Truwdomg chuyén tinh Bac Ninh ndm 2025 - 2026)

a) Cho tam gidc nhon MAB ndi ti€p dwdng tron (0), dwong cao MH . Goi E va F lan lwot 1a hinh
chién vudéng goc ctia H trén MA,MB.Qua M ké dudng thang vudng goc véi EF va cat AB tai D.

(1). Chtrng minh ring EMD = BHF va ba diém M,0,D thing hang.

(2). Chitng minh rang “ ‘/AH AD
MB BH BD

b) Cho tam gidc ABC ndi tiép dwong tron (O) va c6 cac dwdng cao AD,BE,CF . Tim mdi lién hé

gitra cic canh ctia tam gidc ABC d€ biéu thirc AB+BC+CA dat gia tri nho nhat.
AD+ BE +CF

¢) Ban Nga dung mot day vai mau dé€ buéc mot goi qua cé dang hinh tru (nhw hinh vé). Hinh tru c6
ban kinh ddy 5 cm va dién tich xung quanh 376,8 cm’. Biét rang can 10 cm day vai dung dé thit
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no, giao di€ém cda hai vong day vai 1a tAim cic dwong tron day cta goéi qua. Hoi ban Nga can phai
chon day vai c6 chiéu dai it nhat l1a bao nhiéu (1dy 7 ~ 3,14 )?

Lo gidi

K

(1). Ta thdy ME -MA = MH” = MF - MB nén AMEF » AMBA suy ra MEF = MBA.
Do MD 1 EF nén EMD =90° — MEF viviy EMD =90° — MBA.
Ma HF | MB nén BHF =90° — MBA suy ra EMD = BHF .

O la tim dwong tron ngoai ti€ép AMAB nén OMA =90° — MBA =90° — MEF suyra MO 1 EF dodé
M ,0,D thang hang.

(2). Ké dwong kinh MK cta (O). Ta c6 AMAK » AMHB va AMBK < AMHA nén ’;I—I;: 1]1\44_;41 va

BK MB . , KA HB MA
—— =——vivay = .
AH MH KB HA MB

.

DA KA , DB KB

Ta c6 AKDA » ABDM va AKDB  AADM nén = va = :
DM  BM DM AM
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DA_ KA MA

DA HA _MA
DB HB MB*'

Tw (*) va (**) ta dwoc twr day ta c6 dpcm.

b)

NS

B D ¢

Duong thdng qua B vudng géc véi BC cit dwong tron (4; AB) tai G khac B.
Goi K la trung diém BG thi 4K 1 BK.Ma BK | BD va BD 1 DA suy ra t gidc ADBK 1a hinh
chit nhat do d6 4D = BK = %BG nén BG =2A4D.

Lai ¢6 BG* + BC* = CG* <(AG + AC)* = (4B + AC)* suyra 44D’ = BG*> <(AB+ AC)* - BC".

D4u bang xay khi 4,C,G thang hang hay 4B = AC.

Twong tw 4BE* = (BA+ BC)* — AC* ,4CF* <(CA+CB)’ — AB® suyra

4(AD’ + BE® + CF?) < (AB+ AC)’ +(BA+ BC) +(CA+CBY' — AB’ ~BC* —CA® = (4B + BC + CA)’

2
Két hop véi AP+ Bf tCF) o (AD* + BE® + CF?) ta dugc

g(AD + BE + CF)> <(AB + BC + CA)’

AB+BC+CA _ 2
AD+BE+CF 3

D4u bang xay ra khi tam gidc 4ABC déu.
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¢) Goi r 1a ban kinh day va 4 1a chiéu cao cua géi qua hinh tru.

Tlr cong thirc tinh dién tich xung quanh S, =277#, ta suy ra chiéu cao cia géi qua:

h:qu: 376,8 _
2zr  2x3,14%x5

12 (em).

Day véi budc quanh g6i qua gdm 4 doan bang chiéu cao (/) va 8 doan bang ban kinh day (). Chiéu
dai phan day vai dung dé budcla: 4h+8r=4x12+8x5=88 (cm).
Tl d6, tong chiéu dai toi thiéu ctia s¢i diy vai cin dung la:
88+10=98 (cm)
Vay ban Nga can chon mét soi diy vai c6 chiéu dai it nhitla 98 cm.

Cau 6. (Trwong chuyén tinh Binh Phwéc nam 2025 - 2026)
Cho tam gidc nhon ABC vGi AB< AC. Ba dwong cao AD,BE,CF cit nhau tai H (v&i

DeBC,E e AC,F € AB). Goi 4,,B, lan lwot la cic diém d6i xirng véi H qua D va E;M la trung
diém cua BC . Hai dwong thang EF va BC cat nhau tai diém P.

a) Chirng minh cac diém 4,B,C, 4,, B, cung thuéc mot dwong tron.
b) Chttng minh PE-PF = PM - PD va H latryc tam cua tam giac APM .
Lo giai

A B;

a) BAH =BHA = ACB=> 4, € (ABC), twong tw cho B, ta c6 dpcm.

b) Gid si O la tdm dwong tron ngoai ti€p AABC . Tacé ME = MB nén
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EFD =2EFC =2EBM = EBM + MEB = EMC .
Do d6 FEMD ndi ti€p nén suy ra FDP = MEP, két hop FPD chung nén dan dén
APFD » APME = PE - PF = PM .PD.
Goi O la giao MH v&i (O) thi AOH =90 va tiép tuc goi A’ 1a diém d6ixtmg 4 qua O thi HCA'B
1a hinh binh hanh nén M ciing 14 trung diém HA' va A0A'=90° nén O,H, A’ thing hang d4n dén
@ =90°. Ta chi cAn chitng minh 4,0, P thiang hang nita 1a dd. That vay, goi 4’ 1a giao diém PQ

v&i (O) thi twong tw cach chirng minh trén ta c6

PQ.PA' = PB- PC = PF - PE = PQF = A'EF .
= A'QFFE noi tiép hay A’ thudc (4H) nén 4’ = 4 nén ta c6 diéu phai chirng minh.
Cau 7. (Trwong chuyén tinh Binh Thudn nam 2025 - 2026)
Cho duong tron (O) dwongkinh BC va H 1a mot diém ndm trén doan thing BO (H khong tring
véi hai diém B va 0). Qua H vé dwong thiang vudng goc voi BC, cat dwdng tron (O) tai 4 va D.
Goi M 1a giao diém cla hai dwong thang AC va BD, N 1a chin duwong vudng goc ké tir M dén
BC.

BO

2
a) Chirng minh ANM = ACD. b) Chirng minh 2(—) _oH =1

AB) BH

c) Tiép tuyén tai B clia duwong tron (O) cdt AN tai E. Chirng minh dwong thing EC ludn di qua
trung diém [ cia AH khi diém H di dong trén doan thang BO.

Loi giai
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a) Taco BAC =90° (g6c ndi tiép chan nira dwong tron) = BAM = 90°, mat khac MNB =90° nén ti
gidc MNBA nbi tiép, suy ra ANM = ABM = ACD (dpcm).

_AB® 4B’
b) Ta c6 ABC yudng tai 4, nén: BC  2BO,
2 >_ 4> OH 2BO*-4AB* _(BOY
OH = BO—BH = go—22_ 289 ~ AP = 2 =2( j—
Ma BC 2B0O —, BH AB AB
BO OH
Suy ra 2 ———=1 (dpcm
y (AB) BH (dpcm).
c)
M
K
4
5 I
N B H o e
D

MBN = DBC (d8i dinh), ma DBC = DAC ( t& gi\c DBAC néi tiép)
suy ra MBN = DAC = NMB = BCA (D

Do tir giac MNBA ndi ti€p nén ta co NMB = NAB (2)

Tam giac OAC cantai O = BCA=0AC 3)

—

T (1), (2), (3) suy ra NAB = OAC = OAC + BAO = NAB + BAO = BAC = NAO,
ma BAC =90°= NAO =90°. Vay NA 1a tiép tuyén cda (0).
Ta c6 EA = EB (tinh chét tiép tuyén) va EAB = EBA.

Trong tam giac vuong 4BK , ta co EAB = EBA = BKA = EAK (cung phu véi 2 géc bang nhau) nén
AKAE cantai £ = AE = KE = EB=KE

Cl Al CI HI Al _ HI

Mat khac Al /| KE = ; HI JJ E —— =——,suyra
CE KE' CE BE KE BE’

Ma KE = BE nénsuyra Al = HI ,do d6 I latrung diém doan thang AH .
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Cau 8. (Trwong chuyén tinh Cin Tho ndm 2025 - 2026)

Mot cai binh hinh nén dwgc dit trén mot mat phang nam ngang sao cho dinh cia n6 hwéng1én trén.
Ngudi ta rét nwée vao binh cho dén khi muc nwéc dang cao cach dinh 8cm (nhw hinh 1). Sau d6,
ngudi ta ddo ngwoc cai binh lai sao cho dinh binh hwéng xuéng (nhu hinh 2). Khi d6, ngudi ta do
duwoc phan khong gian tréng clta binh cé chiéu cao 2cm. Biét rang lwgng nwdc bén trong binh

khéng thay déi. Tinh chiéu cao cta cai binh da cho.

Hinh 1 Hinh 2
Lo gidi

Goi /(cm) 1a chiéu cao ciia binh nwéc, 7(cm) 1a ban kinh day ctia hinh nén.

1
Thé tich ctia binh nwéc la E?Zrzh. (cm?)

, 1 1 (8
Khi dit binh nwéc cé dinh hwdng 1én, thé tich ctia lwgng nwdéce 1a gm’zh _57{%) 8 (em’®) (1)

Khi Gp binh xuéng, lwgng nwéc trén chiém mot thé tich bang vdi thé tich hinh nén cé chiéu cao la

(h—2)rj (h=2) (cm) (2)

h-2 (cm)vé bang %72'(

T (1) va (2),suyra i’ -8 =(h—2) = h* —2h-84=0 — h=1+85 (cm)

Vay chiéu cao cta binh 1a 1++/85 cm.

Cau 9. (Truwdong chuyén tinh Pa Nang nim 2025 - 2026)

Trén tia phén gidc ctia géc nhon x4y 1dy diém O (khac 4) va vé duong tron (O) tiép xic véi cac tia
Ax, Ay lan lwot tai B, C. Trén cac tia Ax, Ay lan lwot ldy cdc diém D, E sao cho AB<AD<AE.
Goi M 1a trung diém cta doan thang DE. Cic doan thang AM , BC cat nhau tai N.Ching minh
rang ON vudng goc v&i DE .
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Loi giai

Qua N ké dwong thang song song véi DE cat cac dwong thang 4B, AC lanlwottai H, K.
Ap dung bé d@ hinh thang véi chtiy HK // DE va M 1a trung diém ctia BC.

Ta c6: N la trung diém cta HK .

Qua H ké dwong thiang song song véi BC cit dwong thang AC tai L.

Theo dinh ly Thales, ta c6: % = e

AC’
Vi AB=AC nén BH=CL.
Xét tam giac HKL c6 N latrung diém cua HK va CN // HL nén C la trung diém cta KL.
Suyra CK=CL=BH .
Tw do, ta chirng minh dwgc AOBH = AOCK (c.g.c)
Suyra OH=0K .
Vi ON la dwong trung tuyén cua tam gidc OHK can tai O nén ON | HK .
Lai c6 HK // DE nén ta suy ra dwoc ON | DE .

Cau 10. (Trwong chuyén tinh Pak Lak nam 2025 - 2026)

Cho hai dwong tron (O;R)) va (O,;R,) (v&éi R > R,) cit nhau tai hai diém phan biét 4, B. Qua 4
ké dwong thang cat (0,);(0,) lan lwet tai C, D (déu khac 4) sao cho A4 1a trung diém ctia doan
CD . Dwong tron ngoai ti€p tam giac BCD cat duwdong thang AB tai diém E (khac B), dwong thang
EC cit duong tron (0,) tai diém P (khac C), dwong thang ED cat dwong tron (0,) tai diém Q
(khic D).

a) Chirng minh rang: ABCP « ABDQ.
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b) Chitng minh rang: Ba diém 4,P,Q thang hang.

c) Vé phan giac trong EI ciatam giac EPQ; vé PM , ON lan lwot la phan giac trong cua tam giac
CPI vatam giac DQI . Chitng minh rang MN //CD.

Loi giai

a) Tl cac tir gidc ACPB, AQDB ndi tiép ta c6 bién ddi goc:
BPC = EAC = BAD = BOD.
Lai c6 tir giac BCED noi tiép nén BCP = B/DE :

Xét ABCP va ABDQ co:

BPC = BOD
BCP = BDO

Do d6 ABCP «» ABDQ (g-g)
b) Do ABCP © ABDQ nén CBP =0BD.
T cac tir giac ndi ti€ép BACP, BAQD ta c6 bién doi goc:

CAP =CBP = OBD = QAD

Ma C,A,D thiang hang (do 4 la trung diém CD ) nén P, 4,0 thang hang.
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c)

Do PM , ON lan lwot la phan gidc trong ctia hai tam gidc CPI va tam gidc QDI nén:

CM PC DN QD
MI  PI’NI QI

(1

Ta c6: EI la phan giac trong cua tam gidc EPQ nén:
PI_PE
oI EQ

T cac tir giAc ACPB ndi tiép, tir gidc BAQOD ndi ti€p va ti gidc BCED noi tiép ta c6 bién ddi goc:

(2)

PCB = PAB,ECB =180° — ODB = BAQ
— PCB + ECB = PAB + OAB = 180°
Nén P,C,E thing hang
Ap dung dinh Iy Menelaus cho tam giac PEQ cat tuyén PAQ ta duoc:

PC EQ DA _,
PE OD DC

PC_DQ _ PC _PE

PE QE DQ OQE

Do 4 latrung diém CD = 3)

CM DN
Tw (1),(2),(3) thu dwoc —=——= MN //CD
w (1),(2),(3) thu duc L NI //
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Cau 11. (Trwdong chuyén tinh Pak Nong nam 2025 - 2026)

Cho tam gidc ABC ¢6 3 géc nhon (AB < AC). Vé dwdng cao 4D, BE, CF cla tam gidc d6. Goi H 1a
giao diém cua cac dwdng cao vira vé. Goi M, N 1an luot 13 trung diém cua cac doan thang 4H va
BC.

a) Chirng minh rang AMFN 13 tam gidc vudng.

b) Chirng minh AFMN « AFAC.

¢) Goi P, Q lan lwotla chin cac duwdng vudng goctlr M, N dén dwong thang DF . Chirng minh rang
giao diém cia FE va MN thudc duwong tron dwong kinh PQ.

Loi giai

B D W ¢

0
a) Ta c6 cac tam giac FHA va tam giac FBCla cac tam giac vudng nén co

FM =MA = ATH va FN = NB = 32_C (tinh chit dwong trung tuyén (rng véi canh huyén)

— MFA=BAD va NFB = DBA

:@Jr]@:@Jr@:%"(vitam giac BAD vuongtai D)

— MFN =180°— MFA— NFB =180°—90° = 90° = AMFN la tam giac vudng
b) Xét ABFC va AHFA cb:

AFH = BFC =90°

FAH = FCB (cung cong ABC bing 90°)
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= ABFC « AHFA(g.g)

AH BC 24M 2CN AM CN
= = = = = = .
AF  FC AF FC AF  FC

Xét AAMF va ACNF co:

AM = N (chirng minh trén)

AF FC
FAH = FCB (cung cdng ABC bing 90°)

— AAMF  ACNF (c.g.c)= L _ IV
AF  FC

Xét AFMN va AFAC co:

M = N (chirng minh trén)

AF  FC
AFC = MFN (=90°)
= AFMN » AFAC(c.g.c).

¢) Goi G la giao diém cia MN va FE = MN | FE tai G(do NF:NE:% va MF:ME:%

nén MN la duwdng trung truc clia EF)

Chirng minh dworc ti gidc MPFG ndi ti€p

— GPF = GMF .

Chirng minh dworc t& giAc GFON ndi tiép

— GOF = GNF

Cong lai ta dwoc GPF + @7 = GMF + GNF = 90° (vitam giac MFN vuong & F)
= P/G\Q =90°. Vay giao diém cia FE va MN thudc duwong tron dwong kinh PQ.

Cau 12. (Trwong chuyén tinh Ha Giang nam 2025 - 2026)
Cho tam giac nhon ABC ndi ti€p dwong tron (O). Cac dwong cao AD, BE, CF cua tam giac ABC

cat nhau tai H.
a) Chirng minh DA la tia phan giac cua géc EDF.

HD HE HF

b) Chirng minh
AD BE CF
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¢) Goi M la giao diém cua tia EF v&i duwdong tron (O) Goi P,Q lan lwot 1a tAm dwong tron ngoai
ti€p tam gidc BMF va tam giac CME. Chirng minh AM 1 PQ.

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

d) Tim m6i lién hé gitra cac canh cda tam gidc ABC dé€ biéu thic dat gia tri nhé

nhat.

Loi giai

a) BFH = BDH =90° nén chirng minh dwgc BFHD 1a tir gidc ndi tiép = HDF = HBF
Twong tw, CEHD la t gidc ndi ti€p = HDE = HCE

BCEF la t giac néi tiép = HBF = HCE

Suy ra HDE = HDF nén DA la tia phéan gidc cia géc EDF.

1 1 1
,, HD  HE HF _ EHD-BC EHE'AC EHF,AB

b) Ta co: =1 + | + 0
AD  BE CF 1 ppc BEAC —CF.AB
2 2 2
— SHBC + SHAC + SHAB — SHBC + SHAC + SHAB — SABC — 1.
s s s S S

ABC ABC ABC ABC ABC

c)Tacod: AEM = ABC (do tir gidc BCEF noi tiép)

ABC = AMC (gbc noi tiép cing chin AC cia dwdng tron (o)
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— AEM = AMC = AAEM & AAMC(g.g)= AME = ECM = %sdl\?l:? cta duwong tron (Q) nén AM

1 tiép tuyén ctia (Q) = AM L OM
Theo trén AMF = ACM , mi ABM = ACM :%Sd@ cta duong tron (O)
— AMF = FBM = %sdﬁ?ﬁ ctia duong tron (P) nén AM 1a tiép tuyén cta (P)

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

d)

Vé Cx L CF.Goi N la diém d6i xirng cia 4 qua Cx

Vi AN// CF = BAN =90°,CN = AC, AN =2CF .Taludn cé BN < BC + CN
AABN vubngtai 4 nén: AB’ + AN’ = BN> = AB’> +4CF*> < (BC +CN)’
= 4CF*> < (BC+ AC)* - 4AB*>  (5)

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

2
(4B+BC+CA} _,

Suy ra 4(AD’ + BE* + CF*) < (4B + BC + AC)’ hay T

bang thirc (5) xay rakhi B,C, N thiang hang AC = %BN = BC = AC.

Vi vy biéu thirc da cho dat gia tri nho nhat khi 4B = AC = BC hay 4ABC la tam giac déu.
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Cau 13. (Trwong chuyén tinh P6ng Nai nam 2025 - 2026)

Cho tam gidc nhon ABC (v&i AB<BC<CA) c6 I,J,M lan lwot l1a trung diém cha cic canh
AB,AC,BC.Goi D la giao diém cta hai dwong tron (I;IA) va (J;JA), voi D khac 4.

a) Chirng minh t gidc 4IMJ 1a hinh binh hanh va ba diém B,D,C thiang hang.

b) Tiép tuyén cta (/;/4) tai 4 cat dwong thang MJ tai di€ém K va cat (J;J4) tai diém P, voi P
khac A. Tiép tuyén cta (J;JA) tai 4 cat (1;/4) tai diém Q, véi O khac 4. Goi E 1a diém ddi xing
véi A qua D.Chirng minh t& gidc ADMK n0i ti€p dwong tron va @ + @ =180°.

c) Goi S va T Ian lwot 1a giao diém cha duwdng thing PO v6i hai dwong thang BC va AD. Ching
minh 7P.SQ =TQ.SP.

Loi giai

a)

E

Ta chirng minh ADMK ndi ti€p dwong tron. T (6),tacé MJ //AB.

Hon nita AB AP (AP 1atiép tuyén tai 4 cla (/;/4)) nén MJ AP.Kéthop diéu trén véi JA=JP,
ta suy ra MJ la dwong trung truc cia AP . Tlr ddy suy ra MK AP hay AKM = 90°.
Suy ra ADMK noi tiép.

Goi H la giao diém cua MI va AQ.Chling minh twong tw nhuw trén, ta c6 MH 1a dwdng trung truc
cia AQ va AHMK ndi tiép. Két hop véi ADMK nditiép, tasuyra 4,H,D,M,K cung nam trén mot
dwong tron.
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b) Ta chirng minh @+@ =180°. Ta c6 H la trung diém clla AQ (MH la dwong trung truc
cia AQ), D latrung diém cia AE nén HD la dwong trung binh cta tam giac AEQ.

Suy ra HD //QFE, tir d6 thu duwoc Q/E71 = HDA (hai géc & vi tri dong vi).

Ta c6 K la trung di€ém cia AP (MK la dwong trung truc ca AP), D la trung diém clia AE nén
KD 1a dwong trung binh ctia tam gidc AEP.Suyra KD //PE ,dan dén PEA =KDA (hai géc & vi tri
dong vi).

Ta ¢6 PEQ = PEA+QFEA = KDA + HDA = HDK (8)

Hon nita HDK + @ = HDK + HAK =180’ (do 4,H,D,K cung nam trén mot dwong tron) (9)

Tir (8) va (9) suy ra PAQ + PEQ =180’

c)

Ta can chitrng minh pr_ -

0 SO

Ta c6: ODT = ODA = OBA (do AQBD noitiép)  (10)

Va PDT = PDA = PCA (dp APCD noitiép)  (11)

Xét tam gidc ABQ vuong tai Q va tam gidc ACP vuongtai P co @3 = PAC (cung phu Eﬁl\C)
Suyra: A ABO © A ACP din dén OBA=PCA (12)

Tw (10), (11), (12) suy ra éﬁ’ = PDT kéotheo DT latia phan giac trong ctia @’ vay P _DP

70 DO
(13)
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Ta c6: DS L DT nén DS latia phan gidc ngoai ctia Q/D\P suy ra ::_g = g—g (14)

Tw (13) va (14) suy ra Ll = SP hay TP.SQ =TQ.SP.
9 SQ
Ciu 14. (Trwong chuyén tinh Pong Thap ndm 2025 - 2026)
Cho tam gidc ABC nhon (4B < AC) c¢6 dwdng cao AH va ndi tiép duong tron (0). Goi (O') 1a
dudng tron ngoai tiép tam gidc OBC, D 1a giao diém ctia OH va (O')(D khac O).
a) Chirng minh rang OH -OD = OB’.
b) Chtng minh ring OAH = ADH .
c) Goi E 1a giao diém ctia 4D va (O') ( E thudc cungnhé OB va khac véi O, B ). Tinh s8 do goc
AOE .

Loi giai

a) Xét AOBH va AODB cé

BOH = DOB
1
—S
2
— AOBH » AODB

OB OH
> —=—

oD OB
— OH.OD = OB>.
b) Ta c6 OH.OD =0B’> =04’ =

OBH - d&?:%sd@:A/D\B

or_o4
0OA OD
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Xét AOAH va AODA c6
AOH = DOA

OH _ 04

OA OD

= AOAH «» AODA

— OAH = ADH .
c)

Goi F la giao diém ctua OE véi BC. Ta c6OFH = OFC = l(SdO/E’—Sa’f/ﬂ\?)
1~ =\ 1 —
~—(sd0B - sd BE) = ~sd EO
2 2
= ODE = OAH
Suy ra AOHF ndi tiép

— AOF = AHF =90
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Cau 15. (Trwdong chuyén tinh Gia Lai nam 2025 - 2026)

Cho nira duwdng tron (0) dwong kinh AB. Lay diém C trén dwong tron (0) sao cho AC>BC.Ke

CH vudng goc voi AB (H thudc AB), HE vuong goc véi AC (E thudc AC) va HF vudng goc
véi BC (F thudc BC)

a) Chirng minh CEHF' 1a hinh chit nhat va OC vudng goc véi EF .
b) Pwong thing EF cit duong tron (O)tai M va N (E ndm gitta M va F). Chitng minh
CM* =CE.CA.

c) Goi D la giao diém ctia MN va AB, K 1a giao diém ctia CD va duong tron (O) (K khac C).
Chirng minh EKF la tam gidc vudng.

Loi giai
C
M
E K
A 0 H B D

a) Dé dang chitrng minh CEHF 13 hinh chit nhit

Goi P va Q lan lwot la giao diém cta EF véi CH va OC

Dé dang chi ra t& giAc CEHF noi ti€p dwong tron tAim P dwong kinh CH
Tw d6 suy ra CEF = CHF (g6c ndi tiép cung chdn cung CF)

Ma CHF = CBA (cung phu géc BCH nén CEF = @hay @ = CBA
Tam gidc OAC cantai O nén CBA=0CA = Q/@

Ta co @+Q/C72 = CBA+CBA=180°— ACB = 180° —90° = 90° (do goc ACB =90°, gboc ndi tiép
chan nira duwdng tron tAm O) nén suy ra C/Q7? =90° hay OC L EF (dpcm).
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OM =ON .
b) Ta co nén OC la duwdng trung truc ctia doan thang MN.Suy ra CM = CN nén tam
OC 1L MN

gidc CMN caAntai C.Dodo6tacé CMN = CNM = CAM (g6c ndi ti€p cing chan cung CM cta dwong
tron tam O)

Xét tam gidc ACME va tam giac ACAM ta co:

MCA chung ; CME = CAM (cmt)

Suy ra ACME > ACAM (g.g) suy ra %—Aj = CC_Ai suyra CM* = CE.CA (dpcm).

c) Pau tién ta di chirng minh b6 dé : “T¢ gidc c6 téng hai gdc ddi bang 180° thi 1a tix gidc nodi tiép”
Ta co @:ﬁ:ﬁ:@:@:lﬁnéntamgiéc

ADBF » ADEA(g.g) suy ra DE.DF = DA.DB

Ta lai c6 ADKA» ADBC(g.g)nén DK.FC = DA.DB

DK _DF

Suy ra DE.DF = DK.DC (= DA.DB) = = = ADKF @ ADEC(g.g)nén DKF = DEC

Xét tt gidc CKFE, ta c6 : CEF + CKF = DKF + CKF =180° nén theo két qua bé d@ trén thi ti giac
CKFE la t giac néi tiép

Ma t& gidc CEHF ciing la tir gidc ndi tiép nén 5 diém C,E,H,F,K cung thudc dwong tron tim P
duwong kinh EF suy ra EKF =90°

Vay AEKF la tam giac vuong .

Cau 16. (Trwdong chuyén tinh Gia Lai nam 2025 - 2026)

Ttr mot tAm ton hinh tron c6 ban kinh R =15cm,
ngwoi ta 1am mot hinh nén bang cach cit mot
phan cda hinh tron dang hinh quat c6 dién tich

bang %dién tich hinh nén. Tinh thé tich ctia hinh

noén tao thanh (nhw hinh bén.)

0
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Loi giai

Ta goi A,r,l14n lwot 1a duwdng cao, ban kinh day va dwong sinh ctia hinh nén

H
I
!
1
!
J
1
)
1
J
I
1
I
1

Ta c6 dwdng sinh hinh nén / =04 =15c¢m
Do ngwdi ta lam mot hinh nén bang cach cit 1 phan cta hinh tron dang hinh quat c6 dién tich bang

%dién tich hinh tron nén A0B =120°. Khi dé do6 dai cung nhd 4B bang %chu vi day cta hinh tron

Ma do dai cung nhé 4B lai chinh la chu vi ddy cia hinh nén nén ta cé :

%.27[.15 =2zr=r=>5 (cm)

Chi2u cao ctia hinh nén bing & =~/I> —r* =15 5> =102 (cm)

Thé tich ctia kh6i nén V = %ﬂrzh = %72‘.52.10\/_ = % (cm3)

Cau 17. (Trwdong chuyén tinh Ha Nam nam 2025 - 2026)

Cho dwong tron (O) , duwong kinh AB . Xét day cung CD khong di qua O, khong vudng géc véi 4B
va CD cat AB tai I.Goi H,K Ian lwot 1a hinh chiéu vudng géc ctia 1 1én AC va 4D.

a) Chirng minh hai tam giac IHK va BCD dong dang.
b) Chirng minh S

AACD

> 48

AHIK *

c) Tiép tuyén tai diém 4 cla (O) cit CD tai T. Hai dwong thing BC va BD cdttia TO lin luot
tai £ va F,AF cat (O) tai P, AE cdt (O) tai Q. Chirng minh tir gidc CDPQ 1a hinh chir nhat.
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Loi giai

a) Do K, H 1a hinh chiéu ctia 7 1én 4D va AC nén IHA = IKA=90° ma ADB =90" = ACB (gbc noi
ti€p chan nita dwdng tron)
Suyra IH//BC (cung 1L AC ), IK//BD (cung 1 AD ) — KIH = DBC

IK Al _IH

Theo hé qua dinh ly Thales, ta chitng minh dworc: = =
BD AB CB

nén AIHK > ABCD (c-g-c)

b) Co: ?l = A (2 tam giac chung dwong cao)

BID

Twong tu: Sue gt
1B

BIC

— S - S yic zﬂ
S S IB

BID BIC
Ap dung tinh chat day ti s6 bang nhau, ta c6:
ﬂ _ S +Suc _ S sco

IB SBID + SBIC SBCD
S KHY (AHY (AI'Y
Theo chitng minh trén: AIHK <> ABCD nén —2£ :( j =( j :( )
' \CD AC AB
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Al
Siv _ 1B _ AB _(JA+IB) _ 4IB-IA

T A’ IB-IA  IA-IB _ IB-I14
AB

Suy ra =4 (theo bt dang thirc AM-GM)

HIK

Suyra S, =4S

HIK

Ddu bang xdy ra khi [4=IB, tkc la I 1a trung diém = 4B
= 1=0 (volyvi CD khéngqua O )

Véy S ACD > 4SHIK

c) B6 dé (Pinh ly Pascal): Cho luc gidc ABCDEF ndi tiép dwong tron, H,K,I 1an lwot 1a giao diém
cua AB va ED,BC va EF,AF va CD.Ching minh rang I, H,K thang hang.

Chirng minh:

Goi X 1a giao diém cta AB,CD,Y la giao diém ctia EF va CD,Z 1a giao diém cta 4B va EF Ap
dung dinh ly Menelaus cho AXYZ véi cat tuyén IFA ta dwoc

2 1 (1)

Ap dung dinh Iy Menelaus cho AXYZ cat tuyén HED ta duoc

(2)

Ap dung dinh Iy Menelaus cho AXYZ cattuyén KBC ta duoc

(3)

HX EZ DY _
HZ EY DX

KZ CY BX _
KY CX BZ

Tt (1), (2), (3) nhan theo vé ta dworc
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IV HX KZ XA XB ZE ZF YC YD _
IX HZ KY XC XD ZA 7ZB YE YF

Chuy X4.XB=XC.XD,ZE.ZF = ZA.ZB,YC.YD = YE.YF tw d6 ta dwoc

Ap dung dinh Iy Menelaus dao cho AXYZ ta dwoc H,I,K thing hang (dpcm)

Tro lai bai toan:

Ké dwong kinh DQ' cta (0), goi E' 1a giao ctia AQ' v&i CB

. A B D
Ap dung dinh ly Pascal cho b0 (C AJ voi AQ "BC=E',AANDC=T,BAnQ'D=0

!

Do d6 T,0,E' thing hang hay E = E' viy nén DQ 1a dwdng kinh cta (O)
Hoan toan twong tw CP ciing 1a dwong kinh cta (O) do d6 DCOP 1a hinh chit nhét.

Cau 18. (Trwong chuyén Ha NoOi nam 2025 - 2026)

Cho tam gidc ABC c6 ba goc nhon (4B < AC), ndi ti€p dwong tron (0) Hai duwong cao 4D,CF cua
tam gidc ABC cat nhau tai diém A .Goi M 1a trung diém ctia doan thang BC . Tia MH cat dwong
tron (O) tai diém T . Ké dwong kinh 4K cta duwong tron (O).

a) Chirng minh ba diém T, H,K thang hang.

b) Pwong thang qua B va vudng goc voi dwong thang AM tai diém E, cat dwong thang AD tai
diém G.Duwong tron ngoai tiép tam gidc MDG cat dwong tron ngoai ti€p tam gidc ADC tai hai
diém D va N.Chirng minh dwong thang NE song song v&i dwong thang BF .
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c) Ké day cung AX cua dwong tron (O) sao cho dwong thang 4X song song véi dwong thang BC .
Chirng minh ba dwong thang MX,TD va AN ddng quy.

Loi giai

a) Do AK la dwong kinh nén ta thiy ABK = ACK =90’
ma BH 1 AC,CH L AB nén BHCK la hinh binh hanh. T d6 suy ra #,M,K thang hang hay ta c6
T,H,K thang hang.

NM _MC _MB

b) Ta thdy ANMC «» ANGA (g —¢) nén = =
) Y (g g) NG AG AG

béy G latrwc tm tam gidc ABM nén AMEB « AGEA (g-g), suy ra MB = ME
AG EG
Vay suy ra % = % nén AMEG = AMNG (c-g-c) hay E,N d6i xirng nhau MG .

Mit khac d& dang thdy MG L 4B nén NE || 4B.

—_— e e

c) Dwavao cau a) ta c6 NAC = NDM = NGM = EGM = BAM.

biéu nay chitng td AN, AM d6i xirng nhau qua phéan giac BAC.Néu ldy J la giao diém cua AN véi
(O) thi AABM » A4JC va AABJ » AAMC (g—g).Tir d6 dé dang rutra

DPén day chung ta st dung bo dé sau:

B& dé cat tuyén. Cho tir gidc ABCD ndi ti€p dwdng tron (0).AC cat BD tai E. Chirng minh ring

EA AB-AD
EC CB-CD’
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Chirng minh. Ta c6 hai cdp tam giac dong dangla AAEB © ADEC va AAED « ABEC . Suy ra

EA _EA EB _AD AB _AD-AB
EC EB EC BC CD CB-CD’

EA _AB-AD

Nhén xét. Nguwoc lai néu c6 diém E trén AC thod min =
EC CB-CD

. thi ta cling suy ra dwoc E
nam trén BD .
Quay lai bai toan ban dau.

Ta thdy AX // BC nén AXCB la hinh thang can, suy ra LI O I= MB

JC XC AC AB = MC’

Vay cho nén J,M, X thang hang.
Tiép tuc ap dung b6 dé cho tir gidc TBKC thi

TB _KC sinKAC _sinBAD _BD AC
TC KB sinKAB sinCAD CD AB’

TB JB DB

Piéu nay twong dwong véi . = X
Y & & 7C JC DC

Ap dung b6 dé thém lan niva, ta c6 7,D,J thing hang.

Tl cic chitng minh trén ta suy ra MX,TD, AN dong quy.
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Cau 19. (Trwong chuyén KHTN Ha N§i nam 2025 - 2026)

Cho tam gidc ABC cantai 4 c6 O 1A trung diém BC va BAC <90°. Xét dwong tron (O) tiép xiic
cac canh C4, AB theo thrtytai R, Q. Trén cic canh CA4, AB lanlwotldy E, F (khong trung cac
dinh tam giac) sao cho EF tiép xuc (O) tai P va EF khong song song BC.Goi H,K lan lwot la
truc tAm cac tam gidc OFB,0OEC . Goi giao diém cta FH,EK v&i BC lanlwotla M,N .

a) Chirng minh rang hai tam gidc OHM , OKN dong dang va % = %

b) Dung diém G sao cho OHGK 1a hinh binh hanh. Chitng minh rang O,G,P thiang hang.

c) Lay S,T lan lwot do6i xtrng véi Q,R qua BC . Gid st X la giao diém cta SF va TE, D la giao
diém cua BS va CT.Ching minh rang 4X songsong vdi PD.

Loi giai

X
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a) Ta c6: MHO = ABC = ACB = OKN
Suyra: A HMO « A KNO

HO OM OM OB AF AC AF
KO ON OB ON AB AE AE

Twr do
b) Goi J la tim dwong tron ngoai tiép tam gidc PMN . U,V 1an lwot 1a trung diém cia OK,0H .
Ta ¢6: JMN =90° = MPN =90° — OEN — OFM = 90" — EOF = 90" = ECO = KOC

Suyra: JM //KO

Ma A HMO @ A KNO nén VMO =VOM = KON suyra VM / /KO

T d6 M,V ,J thang hang

Twong tw, J,U,N thang hang

T d6 J la trung diém ctia HK

Ma JPN =90° = PMN =90' — OFE =90' — EOC = OEN = OPN

Suy ra P,J,0 thang hang. Vay P,G,J,0 thang hang.

c) Ké dwong kinh PP’ ctia (O). Cha y ring ABDC 1a hinh thoinén AP //PD

VAy chi cAn chitng minh X, 4, P’ thing hang

Ta phat bi€u va khéng chirng minh mot b6 dé quen thudc

B& dé: Cho tam gidc ABC ngoai tiép (7). (1) tiép xtic voi BC tai D.Ké dwdng kinh DD’ cta (1).

Khi d6 AD’ di qua tiép diém cua dwong tron bang ti€p goéc 4 voi BC .
Cau 20. (Trwong chuyén Tin KHTN Ha Noi nam 2025 - 2026)

Cho tam gidc ABC c6 ba géc nhon (4B < AC), ndi tiép dwong tron (O). Puong thing qua 4 va

vudng goc voi duong thing BC, cit dwong tron (O) tai diém (1 # A). Ldy diém M thudc cung
nho IC cta dwong tron (O) sao cho MB < MC. Ké ddy cung MN cta duong tron (O) sao cho

duong thang MN song song véi dwong thang BC . Tia phan gidc clia gbc ACB cét hai dwong thang

AM va AN lan lwot tai hai diém P va Q.

a) Chirng minh CM -CQ = CP- NQ.

b) Goi E 14 giao diém cta duwdong thang MQ v&i dwong thang BC . Chitng minh dwong thang PE

song song v&i dwong thang AN .

c) Goi H 1a diém ddi xirng v&i diém P qua dwong thang BC . Goi S 1a giao diém clia dwong thang

MI v6i dudng thang BC . Chitng minh duwong thang SH vudng goc véi dudng thang 10.
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Loi giai

a) Tacé MN // BC nén BCM = CMN =CAN .
Laicé@:@+@:%ﬁ+@v va CON = @+@:m+%ﬁ

do d6 MCP =CON .

Xét tam gidc CMP va tam giac ONC c6 PMC = Q/N\C va MCP = @V nén hai tam gidc nay dong

dang (g.g), tir d6 ta cé ty s6 M _ON ,hay CM -CQ=CP-NQ.

cP oC’
b) Goi giao diém cia AN va BC la X .Tac6 MN //BC ma BMNC latk giac ndi ti€p nén BMNC la

hinh thang can, do d6 MC = BN hay BCN = CBM = CAM . Xét tam giac MAC vatam giac NCX co
AMC = CNX va MAC = NCX , do dé tam gidc MAC dong dang vé&i tam gidc NCX . Pén day ta c

MA _MA NC _MC NQ _NQ
MP NC MP NX MC NX

Lwu y rang MN // BC nén N—Q Mo , do do M—A:M—Q suy ra PE /| AN (dinh ly Thales dao).
NX ME’ MP ME

¢) Goi HP giao SM tai F.Tw ciub) tacod PE |/ AQ, kéthop véi PH j/ Al ta cé:

— — e~ e~~~

— — e~~~ e~

Lai cé MSC =180 — SMC — SCM = 180" — BMI — BMC — CAN = BAC — BAI — CAN = NAI

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 52



MathExpress Education | : |www.mathexpress.vn

Do d6 EHP = ESM . T dé suyra SM | EH hay F latruc tam cua tam gidc SEH ,suyra EF | SH
MS MP ME

Tacé Al [/ PF,PE /| AQ nén = =
/I I/ AQ ME - MA MO

Do d6 EF //IQ (dinh ly Thales dao), suy ra /1Q | SH .

Chu y rang b6 dé trén c6 cac phién ban twong tu cho dwong tron bang tiép

Tré lai bai toan

Goi (/) 1a dwong tron ndi tiép tam gidc AEF, (J,),(J,) lan lwot 1a duong tron bang tiép goc E,F
ctia tam gidc AEF . (1) tiép xdc v6i EF tai G.

(J,) ti€p xic voi AE tai Z, (J,) ti€p xic véi AF tai Y

Theo b6 @8, cac badiém S,E,X;T,F,Z;A,G,P’ thing hang

-Dét EF:a’AF:b’AE:C,%b—FC:p

Khid6 EG=AY=p-d, FG=AZ=p-c. ZF cat AG tai X,, YE cit AG tai X,
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Ap dung dinh 1y Menelaus cho tam gidc EAG v&iba diém X, Z, F thing hang ta co:

XA FG ZE _,

X,G FE 74

XA _ a p-c_a

Suy ra = .
XG p-c p p

X,A a
Twong tw =—

X,G p
Suyra X, =X,

Vay X,A,P’ thang hang. Bai todn dwgc chirtng minh.

Cau 21. (Trwong chuyén Ha Tinh nam 2025 - 2026)

Cho tam gidc ABC nhon (4B < AC) néi tiép dwong tron (O). Goi / 13 tAm dwdng tron ndi ti€p tam

gidc ABC .DPuongthing A7 catdwdngtron (O) tai D (khac 4), dwdng thdng qua I vudng goc véi

AD cat dwong thang BC tai S. Goi J 1a diém ddi xirng ctia / qua O.

a) Chirng minh D la tdm dwong tron ngoai ti€p tam giac BIC va SDJ la tam giac vuong.

b) Goi P 1a hinh chiéu vudng goc cua S trén dwong thang OI . Goi M 1a trung diém BC va Q 1a

giao diém (khac M ) cua MI v&i dudng tron ngoai ti€p tam gidc OMS . Chirng minh ba diém 4, P,

O thang hang.
Lo gidi

D
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a)Tacoﬁzb_¥ ﬂf@ @+@__B§C Agc

Suy ra BID = DBI suy ra tam giac BID cantai B.

Ma AD la phén giac ctia goc BAC, suyra BD = DC.

Nhw vay DB =DC = DI .Hay D la tam cta tam giadc BIC .

Goi D' 1a diém d6i xrng cia D qua. Khi d6 D'IDJ 1a hinh binh hanh.

Gid st SD cit (O) tai E.Taco: SIB=90— DIB =90~ IBD = 90—%(7—%_@.

Nhuw vay ASIB «> ASCI (g-g). Két hop véi tir gidc BCDE ndi tiép.

Ta dé dang suy ra SI° = SB.SC = SE.SD . Khi d6 IED =90 =D'ED hay D’,1,E thiang hang.
Suy ra D'E vuong géc v&i SD nén tam gidc SJD vuongtai D.
b) Ta c6 t& gidc IPSE ndi tiép suy ra ta ¢ bién déi goc sau:
IPE=ISE = IDJ = ID'J.
Suy ra ti gidc D ' JEP nditi€p.Khidé IP. IJ =IE-ID ' = IA.ID
Do d6 t& gidAc APQJ ndi tiép. Do dé:

— B e e

APJ = IDJ = ISD = OMQ = OPJ.
Vay A,P,Q thang hang.
Cau 22. (Trwong chuyén Hai Dwong nam 2025 - 2026)
Cho dwdng tron (O) ¢ dinh va di€ém 4 c8 dinh trén (O), cac diém B,C thay déi trén (0) sao cho
B,C khoéng tring 4 va AC < BC. Piém M trén doan BC sao cho MAC = ABC . Goi I la tdm
duwdng tron noi ti€p tam gidc ABC va BI cit AC tai D.Goi J 1a tAm dwdng tron ndi ti€p tam giac
MAC.
a) Chirng minh rang hai tam gidc CJM va CI4 dong dang.
b) Goi P 1a giao diém khac / cia dwong thang CI va dwong tron ngoai tiép tam giac 4ID, dwong
thang PM cat duwong thang JD tai N.Ching minh rang bon diém N,M,J,C thudc mot dwong
tron.
c) Goi T la tim duwong tron ngoai tiép tam gidc BNC. Chirng minh khi B,C thay d6i trén (O) thi

T ludn thudoc mét dwong co dinh.
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Loi giai

a) Tlr gia thiét ta c6 MAC = ABC va ACM = BCA = AMAC ©» AABC (g.9).
Laicé J,I lanlwotla tAm dwong tron ndi ti€p AMAC,AABC = ACJM < ACAI .

b) Do ACIA > ACJM nén M = % Ma t gidc AJPD noitiépnén CI-CP=CD-CA= o = g
cJ CJ CD (I

Do dé %:%,laicé m:@):AMCPmA]CD(C.g.C):@:C/’D\J.

Suy ra tir gid\c NCDP ndi tiép = PWD = PCD = MCJ = bén diém N,M,J,C thuéc mot dwong
tron.

c) Kéo dai 4J cat BC tai H vagoi T 1a diém chinh gitra cung BAC.

Ta cé: HAD = %A/Bz’ = HBD =ttt gidc ABHD n0i ti€p. Két hop véi tir gidc AHPD néi tiép ta co:
APJ =180° - API =180° - ADI =180° - AHB = CHJ

Suy ra APHC la t& giac noi ti€ép = JA.JH = JC.JP ma NPDC la tk giac ndi ti€p = JD.JN = JC.JP.
Do d6 JA.JH = JD.JN = t& gidc ADHN la ti gidc noi tiép. Két hop véi ti gidc ABHD ndi tiép

= Nam diém A4,D,H,N,B dongvién = tir gidc ABND ndi ti€p = BND =180° — BAC.

Hon nira, @TV:C@:%@:%@ nén ta co:
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W:%+@:180°.ﬁ+%%=180° -%1?@:180" —%ﬁ

Tw do, ta co B/N?? = 180".%}?]??. Ma 7B = TC nén N nam trén dwong trontdm 7 bankinh 7B. =T

1a tim dwdng tron ( BNC ). Ma T thudc (O) ¢8 dinh nén tAm ( BNC ) di chuyén trén 1 duwong cd
dinh. Két thiic chitrng minh.

Cau 23. (Trwong chuyén Hai Phong nam 2025 - 2026)

Cho tam gidc ABC (AB < AC) c6 duong tron noéi tiép (1) tiép xtic BC, AC, AB lan lwot tai cic diém
D,E,F .Goi M 1atrung diém cta doan thang EF , tia DM citduong tron (/) tai diém H (H khac
D)

a) Chirng minh rang MD - MH = MI - MA.

b) Tia AH cat dwong tron (1) tai diém P(P khac H) Chtng minh ring hai dwong thing DP va
EF song song

c) Goi X la trung diém cta doan thang BC, doan thang AX cat dudng tron ngoai tiép tam giac
AEF tai diém N (N khac 4), tia DI cat dwong tron ngoai ti€p tam giac AEF tai diém G(G khac
I) Chirng minh rang ti€p tuyén tai G, ti€p tuyén tai N cla duong tron ngoai ti€p tam gidc AEF va
duong thang EF dong quy.

Loi giai

a) Tt giac DEHF nditiép (/) va M la giao diém cta EF va DH nén MD-MH = ME - MF
Mit khac AE, AF 1atiép tuyén cia (/) ta E,F nén ME-MF = ME® = MI - MA

Tl d6 ta cé diéu phai chirng minh
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b) Tir cdu (1) ta suy ra t& gidc ADIH néi ti€p nén DAI = DHI = HDI = HAI, din dén Al la tia phéan
giac goc DAP.

Lay P trén tia AP sao cho AD = AP, suy ra AAID = AAIP, (c.g.c), tlr d6 ta c6 ID = IP, va tam giac
ADP' can tai A
Vaynén R e(/)= P=PF,suyra Al L DP,ma Al 1 EF ,nén tathu dwoc DP// EF .

c¢) Theo tinh chit quen thudc, ta cé 4X, DG, EF dong quy tai diém Y .

Theo tinh chit dwong phan giac, ta c E = E GE

NF YF GF
Goi J 1a giao diém cta tiép tuyén tai G ciia O(A4EF) va EF .
Cho JN cattai O(AEF) tai N,.

Khi do ta co

NE _dN . NE_JN,
NF JF ~ NF JF’

suy ra

NE NE JN-JN, _JG?
NF NF JF*  JF*

NE GEJGANEJGNEx
nén ,dan

Mat khac, tala co
NF GF JF NF JF NF'’

Tir d6, ta cling thu dwoc JN 12 tiép tuyén ciia O( AEF ), tic 1a tiép tuyén tai G, tiép tuyén tai N cua
dwong tron ngoai ti€p tam gidc AEF va dwong thang EF dong quy.

Hoan tat bai toan.

Cau 24. (Trwong chuyén Hoa Binh nam 2025 - 2026)

Cho tam gidc ABC noi ti€p dwong tron tim O, (4B > AC). Lay E la diém chinh gitta ctia cung BC
(cung BC khong chita diém A4), doan thang AE cat canh BC tai D. Goi F 1a diém ddi xing v&i
D qua E.Qua diém D ké dwong thiang d vudng géc voi BC . Ké FG vudng goc véi d (G thudc
d).Goi H 1a giao diém cha dwong thang d v&i doan thang 04.

a) Chirng minh: HA = HD va tam giac DHA dong dang v&i tam giac DEG .

b) Chirng minh: BCGF la hinh thang can.

c) Doan thang 4D cit duwdng tron ngoai tiép tam gidc BCH tai K, dwong thang HK cat dwong
thdng BC tai M . Chirng minh: M4 1a tiép tuyén ctia dwdng tron (O).
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Loi giai

a) Vi E 1a diém chinh gitra cia cung BC khéng chira 4 ctia (O) nén EC = EB.Ma OC = OC = OE
la trung trwc cia BC = OE 1 BC.

Theo gia thiéttacé DH 1 BC = DH J/ OE.

Do viy, HDA = OEA (dong vi) = OAE (do O4= OE nén AOAE cintai O).

Suy ra: AHDA cantai H = HD = HA.

Xét ADGF c6 DGF =90° va E la trung diém cta DF nén ED = DF = DG.

Do d6: AEGD can tai E = EGD = EDG = HDA (hai géc d6i dinh) = HAD.

Do vy ta c6 tam gidc DHA dong dang v&i tam gidc DEG .

b) Theo phén a) ta c6 EG = EF nén E nam trén trung trwc cia DF (1).

Lai c6: FG Ld;BC L d = FG /| BC (2).

Ma OF la trung truc cia BC nén OE L GF (3)

Tw (1) va (3) = OE ciing la trung tryc cua GF .

Goi [ 1a giao diém ctia dwong thang OE va doan thing BC = I 1a trung diém cta BC.
Khi d6: IG = IF;IC = IB (4).

Lai cé: IE la trung trwc cia GF va AIGF cantai I nén [/E latia phan giac cta GIF .

Nhu vay: CIG = CIE - GIE = 90" — GIE = BIE - FIE = BIF (5)
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Tir (4) va (5) ta c6: ACIG = ABIF (c.g.c) = ICG = IBF (6)

Tw (2) va (6) ta suy ra: BCGF la hinh thang can thang can véi day BC va GF .

¢) Chirnh minh dwgc AHEG 1a t& giac noi tiép.

Chuyrang ACEB ciling 1A tt gidc noi tiép.

Do dé6 theo tinh chit quen thudc cta t& giac ndi tiép ta c6: DH - DG = DA-DE = DC- DB
Suy ra: HCGB la tir gidc noi tiép (7)

Theo phin b), BCGF hinh thang cidn, do vy BCGF cung la t& giac ndi tiép (8)
Tw (7)va (8) = H,C,G,F,B cung thudoc moét dwong tron.

Lai cé: HGF =90° nén H,C,G,F,B thudc dwong tron dwong kinh HF .

Theo gia thiét, difm K thudc dwong tron ngoai tiép tam gidc BCH nén diém K ciing thudc dwong
tron dwong kinh HF = KFF =90° = HK L AD.

Ma HA = HD nén HK latrung truc cua 4D.
Piém M ndm trén HK nén MA =MD =aMAD cantai M .

Suy ra: MAD = MDA => MAC + CAD = BAD + ABC (9)
Vi AD la phan giac caa BAC nén CAD = BAD (10)
Tr (9) va (10)= MAC = 4BC.

Vay MA 1a tiép tuyén ctia duwong tron (O).

C4u 25. (Trwong chuyén TP H6 Chi Minh nidm 2025 - 2026)
Cho tam gidc nhon 4BC ( AB<AC),ndi tiép dwong tron (O), c6 cac dwong cao BE,CF . Goi M, K

lan lwot 1a trung diém cta BC va EF , N la giao diém ctia AM va EF. Ké ND vuodng gbéc véi BC
tai D.

a) Chtrng minh AKE = AMB va A4,K,D thing hang.

b) Tiép tuyén tai 4 ctia dwdng tron (O) cat BC tai Q. Ching minh OB.DC = OC.DB.
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Loi giai

Y

a) Ta c6 hai tam gidc AEF va ABC dong dang, suy ra hai tam gidc AKE va AMB déng dang, kéo
theo AKE = AMB

T& gidc BFEC nodi ti€p dwong tron tAim M nén ME = MF ,dan dén MK | EF

Do dé tir gidc NKDM ndi tiép, thanh ra DKN =180°— DMN =180°— AMB =180° — AKE
Vay 4,K,D thang hang

b) Goi I 1a giao diém ctia AD véi (O) (I khac 4)

Bl AB CI _AC

Ta c6 AABI ©» AAMC, AACI «» AAMB,do do6 : = ; =
MC AM MB AM

Bl AB
Twdaytasuyra —=——(2
ytasuyra o-==-(2)

DB _AD . DC _AD

Lai c6 ABDI © AADC, ACDI > AADB nén va =
AC Cl AB

2
Két hop véi (2) ta suy ra L ﬁﬂ = A32
DC AC CI AC

04 OB 4B

Mat khac ta cé hai tam gidc Q4B va OCA ddong dang nén = =
: giac O 0 g dang 0C 04 AC

Twr d6 suy ra

OB _ 04 QB:ABZ(4)
OC 0C 04 AC?

Tw (3) va (4) ta thu duoc DB _ o8 hay OB.DC = QC.DB
DC QC
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Cau 26. (Trwong chuyén TP H6 Chi Minh ndm 2025 - 2026)

Anh Ha dv dinh lam mot cadi mang nwdc c6 dang hinh lang tru dirng c6 day la hinh thang can tir mot
miéng ton c6 dang hinh chi nhit ABCD v&i chiéu dai 2m va chiéu réng 1 m . Anh Ha gdp mang
nuéc bang cach gdp déu 2 bén chiéu rong 4B clia miéng tdon, mo6i bén x (m) 1én mot géc 60° nhw
hinh vé. Tim x dé€ dién tich EFGH 16n nhat?

B, CA
x !

. ————————————— — — -

H G - |
L1

60° 60° P

4 E F B L e e o o g J
p X X E

O Jv

AGommmmmem e ee >D

2m
Loi gidi

Dwng FP vuong goc HG tai P.Tacé: EF =1-2xva EH = FG =x

3

Nén FP:TVé HG=x+1-2x=1—x

Dién tich hinh thang EFGH la:

%(EF+HG).FP =%(1—2x+1—x).§ =§(—3x2 +2x)
33, 2 V33| 1Y 1] 43
:T(x _Ex):TKx_EJ _5]‘3

Vay dién tich EFGH 16n nhatla g D4u bang xay ra khi va chi khi x = %
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Cau 27. (Trwong chuyén Thira Thién Hué nam 2025 - 2026)
Cho tam gidc nhon ABC, c6 AC> AB. Tia phan gidc goc 4 cit canh BC tai D, M 1a trung diém
BC . Puong tron (/) ngoai tiép tam gidc ADM cat cac canh 4B, AC lanlwottai E va F (E,F# A

). Goi N latrung diém EF va J la tdm dwong tron ngoai ti€p tam giac DMN .
a) Chirng minh cac dang thirc BE.BA=BD.BM ;CF.CA=CM .CD va BE=CF .
b) Goi B’ 1a diém d6i xitng véi B qua N, chitng minh B’C //AD vaba diém M, A4,J thang hang.

¢) Puong thing MN cat dwong tron (/) tai di€ém thirhai P, dwong thang DP cit cac dwdng thing
AB va AC lanlwottai K va L.Chirng minh P la trung diém KL.

Loi giai

a) Ta thiy t& gidc AEDM ndi tiép nén BDE = BAM (do cung bu v&i m).

Suy ra tam gidc A BED A BMA (g-g) nén % = % hay BE.BA=BD.BM (1)

Bang cach chirng minh twong tw thita c6 CACF=CM.CD (2)
Cha y theo tinh chit dwong phan giac thi

DB _AB . hp 4C = AB.DC
DC _ AC

Tir (1) va (2) ta c6 CA.DB.BM .CF = BE.BA.CM.CD hay BE=CF .
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b) Vi N la trung diém cia EF,BB’ thi BEB'F la hinh binh hanh nén CF = BE=FB’

Ta c6: 2DAC = ABC = AFB'=2B'CF
Suyra CB’ //AD.

Ta bién d6i goc sau

NDM = EDM — EDN = 180° — BAM — (90° — DEF)
:900—(541\7—5&):900—(3711\7—@)
= 90°— DAM

Ma NMJ = 90° —NDM = DAM = AMN (do MN //B'C //AD)

Suy ra 4,J,M thang hang.

c)Tacé@:NMF va APL= AMD = 90° — DNM = MNF.

Suyra A APL © A MNF khidé = = P&
MN NF
Bang cich chirng minh twong ty thi ta ciing cé & el
MN NE

Do dé FL_KP hay KP=LP.Viy P latrung diém cta KL.
NF NE

Cau 28. (Trwong chuyén Hung Yén nam 2025 - 2026)
Cho duong tron (O;R) va diém 7 c8 dinh nam trén duong tron (O;R). Goi 4, B 1a cic giao diém

ctia hai duong tron (O;R) va (I;R). P 1a diém thay ddi trén cung nhd 4B cta dwong tron (/;R).
buong thing qua P va vudng goc véi [P cit dwong tron (O;R) tai M,N.Ké PH vudng goc véi
IM tai H, PK vudng goc voi IN tai K.

a) Chirng minh rang bén diém /,H,P,K cung thudc mot dudrng tron va HK vudng goc véi OI .

b) Khi P thay doi trén cung nhé AB cia dwong tron (I ;R). Tim gia tri 1&n nhat cta dién tich tam
giac IHK .

Loi giai
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a) Tacé [HP =90° suy ra H nam trén duong tron dudng kinh [P
IKP = 90° suy ra K nam trén dwong tron dwong kinh /P

Ma I, P cling nam trén dwong tron dwong kinh 1P

Suyra 4 diém /,H,P,K cungthudc duong tron dwong kinh /P

Ké tiép tuyén Ix cta (O;R) tai /

180°~ MOI _ MOI
2 2

Ta c6 Mix =90° — MIO = 90° -
L — MOl — — e

Nén INP = MIx = T(1) ; INP = IPK (cting phu véi KPN)(2)

Lai cé IPK = IHK (g6c noi tiép cing chan cung IK cda dwong tron dwong kinh 1P) (3)

Tw (1),(2), (3) suy ra MIx = IHK , ma ching & vi tri so le trong nén HK //Ix

Ma Ix 1 OInén HK 1 OI (dpcm).

b) Xét AIHK & AINM c6:

NIM chung - THK = INM (cting bing IPK)

Suy ra AIHK « AINM (g.g)

Sue (IKY _(IKIN 2(4)
S M IM IN

INM

Ta c6 AIKP > AIPN(g.g) nén % = % = IP* = IK.IN = R*(5)
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Ké dwong kinh 1J cta (O;R). Xét AINJ va AIPM c6 :
17v7=@=90°;177vzﬁ479=%sd17v

Suy ra AINJ > AIPM (g.g) suyra % = % = IN.IM = [P.IJ =2R*(6)

2 2
Thay (5), (6) vao (4) ta duoc Sk = ( ]K']Nj :[ R ]:%

S \UM.IN 2R?
2
Suyra S, = %S,NM = %%.IP.MN = g.MN < §.2R = RT

D4u bang xay ra khi va chikhi P=0

2
Vay gia tri 1én nhat cta dién tich tam giac /HK la e

Cau 29. (Trwong chuyén Khanh Hoa nam 2025 - 2026)

Cho 4,B lahai diém c8 dinh trén dwdng tron (O;R), C 1a diém chinh gitra cung 4B va M la diém
di dong trén day cung AB(M # A,M # B).Tia CM cdt (O;R) tai D(D#C).

a) Chirng minh AC’> =CM.CD va AC 1a tiép tuyén ctua dudng tron ngoai ti€p tam giac ADM .
b) Cho R=5cm,4B =6 cm, tinh R +R,,véi R, R, 1an lwot la ban kinh duwdng tron ngoai ti€p tam
giac ADM va tam giac BDM .

Loi giai

a) @:%sd@zisd@; zﬂ)\(fzésdzl—(\fzisd;{—l;
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= CAB = ADC
= ACAM © ACDA(g-g)

C4_CM

= — = CA*=CD-CM
CD CA4

Vé 2 dudng trung trwc cia AM, DM catnhau tai 7. Khid6 7 12 tAm dudng tron ngoai tiép tam giac
ADM Goi E,F lan lwot 1a trung diém cua AM va DM .

Suyra EF //D,nén EFM = ADM (1)

Ma ADM = CAM (ACAM « ACDA)(2)

Lai c6 ti gidc EMFI 1a ti gidc ndi tiép nén EFM = EIM (3)

Hon nira EIM = AIE (EI 1atrung truwc caa AM )

Tw (1), (2), (3), (4) suyra: CAM = AIE

Do vay : CAM + IAM = AIE + IAM = CAI =90 hay CA vudng géc voi Al
Vay AC latiép tuyén ctia dwong tron ngoai ti€p tam giac ADM .

b) N6i OC, vi C la diém chinh gitta cung nén OC la dwong trung truc cia 4B . Goi H la giao diém
cua OC va 4B

AH:A—f=3;0H=J0A2 —AH? =5 -3 =4

CH=0C-0OH =5-4=1

AC =JCH? + AH? =1 +3* =410

sinCaH =< L
AC 10
R AE__ AE _ AMA10

sindlE  sinCAH 2
Chirng minh twong tw, ta cling c6 BC la tiép tuyén cua dwdong tron ngoai ti€p tam giac BMD va cé

BMA/10
2

ban kinh 13 R, =

(AM+Z;’M)x/E _ AB;/E 3410 cm)

Nhuvay R +R, =

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 67



MathExpress Education | | www.mathexpress.vn

Cau 30. (Trwong chuyén Kién Giang nam 2025 - 2026)
Cho dwdng tron (O) va diy cung 4B khongla dudng kinh. Goi C 1a di€ém chinh gitra clia cung 16n

AB . Céctiép tuyén tai 4,B cla (O) citnhautai M .Go D 1a hinh chiéu vudng goc clia B trén AC
va E 1a trung diém cta BD . Tia CE cdt dwong tron (O) tai diém thit hai F. Goi G 12 giao diém
cua MC véi AB.

a) Chitng minh rang, bon diém B,E, F,G cung nam trén mot dwong tron.

b) Tia MF cét duong tron (O) tai diém thi hai M . Chiing minh ring. 4H 1a dwong kinh cta
duong tron (O).

¢) Goi I 1a trung diém cta doan thang MG . Chirng minh rang ba diém B, F,I thang hang.

Lo gidi

a) Vi C la diém chinh gitta cia cung 4B8,nén CA=CB. (1)
Vi M 1a giao diém ctia tiép tuyén tai 4 va tiép tuyén tai B, ciia (O), nén MA=MB. (2)
Tw (1) va (2), suy ra, MC la duwong trung truc cia AB.  (3)

Do d6, G la trung diém cia 4B.Ma E la trung diém cia BD, nén EG la dwong trung binh cia
tam giac DBA.Vithé, EG//DA. (4)

Suy ra, CAB = EGB (hai goc & vi tri ddng vi).  (5)
Vi cung chan cung BC cla (O), nén CAB = CFB = EFB. (6)

Tix (5) vi (6), suy ra EGB = EFB. (7)
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Do C thudc cunglén 4B, va D nam trong doan AC (vi BD 1 AC va gbc ABC 1a gbc nhon), nén
G va F nam cung phia d6i véi DB. Vi thé, tir (7) suy ra, EGFB 1a tir giac noi tiép; hay, bon diém
E, G,F,B cung nam trén mot duwdong tron. Ta c6 diéu phai chitng minh theo yéu ciu dé bai.

b) Tir (4), do BD L DA (gia thiét), suy ra BD L EG . Vithé, BEG =90°; suy ra, BG 1a dwong kinh
cta duong tron (EGFB). Ma MG L GB (do (3)), nén MGG 1a tiép tuyén tai G ctia dudong tron

(EGFB). Suy ra, MGF = GBF (hai goc cuing chdn cung GF cta dudng tron (EGFB). (8)
Vi cling chin cung AF cta (0O), nén GBF = ABF = MAF .  (9)
Tir (8) va (9), suy ra MGF = ABF = MAF . (10)

Do d6, AGFM la t& gidc ndi ti€p. Suy ra: BAF = GAF =GMF =CMH (11)

Vi cung chan cung BF cua (0), nén BAF = BHF = BHM . (12)

Tir (11) va (12), suy ra CMH = BHM . Do d6, HB//CM .Ma CM ,nén HB L AB, hay ABH =90 .

Vivay, AH la dwdng kinh ctia dwdng tron (O). Ta c6 diéu phai chitng minh theo yéu cau dé bai.

c) T (10) va (11), suy ra AAFB © AMFG (g.g.).Ma G latrung diém cia 4B va I latrung diém cua
MG ,nén AGFB « AIFG . Suy ra, BFG = GFI .

Vi BG la duwdng kinh ctia dwong tron ( EGFB ) (chirng minh trén), nén BFG =90'.

Tir (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.

Cau 31. (Trwong chuyén Lai Chau nam 2025 - 2026)

Cho tam giac ABC c6 ba goc nhon, ndi ti€p dwong tron (0) Céac dwong cao AD,BE,CF céat nhau
tai H.Goi M,N,P lan lwot 1a giao diém ctia cac dwong thang 40 v&i BC, BO voi AC, CO véi
AB . Chrng minh rang:

a) T& gidAc BCEF ndi tiép.
b) DH.DA=DF .DE .

) AM+BN+CP2%.

Loi giai
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a) Tam giac BEC vudngtai E nén B,E,C thudc dwong tron dwong kinh BC (1)
Tam giac BFC vuobngtai F nén B,F,C thudc duwong tron duwong kinh BC (2)
T (1) va (2) suy ra B,F,E,C thudc dwong tron dwong kinh BC hay BCEF 1a ti giac noi tiép.

b) Chirng minh twong tw ciu a ta c6 t& gidc AEHF ndi ti€p dwong tron dwong kinh 4H va tk giac
CDHE ndi tiép dwong tron dwong kinh HC

Tacé:ﬁzﬁ[,DCH:EET{ suy ra FAH = DEH 3)

L — — —_—— —

Vi HDF = HBF ,HBF = HCE;HBF = HCE

HCE = HDE suyraﬁl-)\szﬁ (4)
U > AD DF
Tir (3) va (4) suy ra A ADF © A EDH (g-g) =——=-"——=> DH.DA = DF .DE
ED DH
C) Ta co: 04 = SAOC = SAOB — SAOB + SAOC
AM S0 Sus S se
Twong tw OB _ S.op *Sosc . OC _ Sioc +Sosc
- BN SABC "CP SABC
Suy ra: 04 OB  OC _ XSy + Sopc *+Soc)
AM BN CP SABC

R R R _25,
AM BN CP S

ABC

1 1 1
+—+ =
AM BN CP
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ApdungBBT(a+b+c)(l+l+lj29:>l+l+lzL
a b c a b ¢ a+b+c
=22>R. 0 :>AM+BN+CP29—R

AM + BN + CP 2

[ »n

D4u “=" xay ra khi tam gidc 4BC déu.

Cau 32. (Trwong chuyén Lang Son nam 2025 - 2026)

Cho tam gidc nhon ABC(A4B < AC) ndi tiép duong tron (O). Cac dwong cao 4D, BE,CF ddng quy
tai H.Goi P la giao diém cia dwong thang EF va dwong thang BC,I 1a giao di€ém cta doan thang
PA v6i duong tron (O)(1 # A).

a) Chirng minh cac diém 4,1, F,H,E cung nam trén mot dudng tron.

b) Goi M latrung diém cha BC, chirng minh ba diém M, H,I thang hang.

c) Puong thing qua D song song véi EF cat cdc dwong thang 4B,CF lan lwot tai O,S. Chirng
minh D la trung diém cia OS.

Loi giai

a) Vi BEC = BFC =90° nén t& gidc BFEC noi tiép dudng tron (BC).

Ta co: P

P/(BC

| =PB.PC = PF.PE vi B, = PB.PC = PL.PA.

= PI.PA=PE.PF
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Do do t& giAc AIEF ndi ti€p. Mat khac AFH + AEH =90° +90° =180° nén t gidc AEHF noi tiép
duong tron (AH ). Suy ra5 diém 4,E,H,F,I cingndm trén duong tron (AH ).

b) Ké dwong kinh 4K caa (0) Vi CK 1 AC,BH 1 AC nén BH //CK . Twong tu: CH // BK , do do

BHCK 1a hinh binh hanh. Mit khac M la trung diém ctia BC nén M ciing la trung diém cua HK ,
hay ba diém H,M,K thang hang.

Lai c6 AIK = AIH=90" nén I,H,K thang hang hay bén diém 7,H,M,K thing hang.
DO BD . PF CP

Ap dung dinh Iy Thales, ta cé: = va =
PF  BP DS CD

Nhan vé v&i vE 2 dang thirc trén ta dwoc: bo _BD CP (*)
DS BP CD
Ap dung dinh Iy Menelaus cho AABC, cat tuyén EFP ta duoc: PB L EX =1 (1)
PC FB EA

Ap dung dinh 1y Ceva cho AABC c6 AD,BE,CF dong quy tai H ,ta duoc: DC B E4 =1 (2)
DB FA EC

Nhan vé v&i vé cla hai dang thie (1) va (2) duoc: £5RE_ 1(**)
PC DB

Tw (*) va (**) suy ra: Il))_g =1hay DQ = DS

Vay D la trung diém cta QS .

Cau 33. (Trwong chuyén LAm Pong ndm 2025 - 2026)

Cau tha Quang Hai dieng & vi tri H , da phat vao khung thanh d6i Thai Lan trong tran t& két lwot di
AFF Cup nim 2021. Biét HAK =31°, HBK =49° va chidu rong khung thanh 4B = 7,32 m. Hay tinh
khodng cAch HK tir vi tri cia Quang Hai dinh da phat dén duwdng bién ngang cubi san(Két qua lam
tron dén hang phan muwoi).

A 71lm B Dwowg bidn ngang
T m Hx
\\ “

. '\\ .

e

\\\

\

-
n
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Loi gidi
bat HK = a(m)(a >0).
KA = HK-K—A = HK -cot31°
, HK
Ta co XB
KB = HK -—— = HK -cot49’
HK
= AB=KA-KB=HK -(cot31" - cot49’)
SsHKk=— 28 - 732 g5(m)
cot31° —cot49” cot31” —cot49’

Vay khoang cach tlr vi tri cia Quang Hai dén dwong bién ngang cudi sin la khodng 9,2m .

Cau 34. (Trwong chuyén Long An nam 2025 - 2026)

Cho t¥ giAc ABCD noi tiép dwong tron tAim O. Goi M 1a di€ém trén canh AC sao cho ABD = MBC.
a) Chirng minh A4BD dong dang AMBC .

b) Chirng minh 4B.CD = BD.AM .

¢) Chirng minh AD.BC + AB.CD = BD.AC.

Loi giai

a) Taco ADB = ACB (hai gdoc noi ti€p cung chan cung 4B) hay ADB = BCM
Xét AABDva AMBC c6:

ABD = MBC (gia thiét) ; ADB = BCM (chtng minh trén)

Suy ra AABD <> AMBC(g.g)

b) Ta cé @zm(gt) nén ABD + MBD = MBC + MBD hay ABM = DBC

Lai cé CAB = CDB (hai gdoc noi tiép cung chan cung CB) hay MAB = CDB
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Xét AMABva ACDBc6:

ABM = lﬁ'(cmt) ; MAB = Cﬁ(cmt) = AMAB «» ACDB(g.g)
AM

Suyra —= D suyra AB.CD = BD.AM (dpcm).

c) Vi

AABD » AMBC suyra AD = 8D suyra AD.BC =MC.BD (1)
MC BC

AMAB > ACDB suyra A8 = AM suyra AB.DC = AM.BD(Z)
BD CD

Tir (1) va (2) suy ra AD.BC + AB.CD = MC.BD + AM .BD = (MC + MA).BD = AC.BD (dpcm)

Cau 35. (Trwong chuyén Nam Pinh nam 2025 - 2026)

Cho tam gidc nhon 4BC néi ti€p dwong tron (0) va AB < AC.Ba duong cao cuia tam gidc ABC la
AD,BE,CF dbng quy tai diém H . Goi AQ 1a dwdng kinh ctia dwdng tron (O), dwdng thing HQ
cdt canh BC tai diém M . Puong tron ngoai tiép tam gidc AEF cdt duong tron (O) tai diém N va
cat dwong thang AM tai diém K(N,K khac A), dwong thing AN cit dwong thing BC tai diém
P. Chng minh rang:

a) HQ vubdng goc voi AN va Fﬁzlﬁ,ﬁzlﬁ.
b) Ba diém P,E,F thang hang.
¢) PE.PF .

Lo giai
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a) Puwong tron ngoai tiép tam gidc AEF la dwong tron dwong kinh AH , suy ra HN L NA.

Mat khac N thudc dwong tron dwong kinh 40 nén ON L NA, suy ra N,H,Q thang hang va c6
HQ 1 AN .

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

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

Cé ANM = ADM =90 nén ttr gidc ANDM noi tiép, suy ra NDH = HMK .
C6 HDM = HKA =90° nén ti gidc HDMK noi tiép, suy ra HMK = HDK .
Vay NDH = ﬁ(@)

Tw (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 tt gidc BFEC noi tiép, suy ra FEC = FBP. Vay cé
ANF = FBP, suy ra t gidc NPBF ndi tiép.

Theo d6 PFB = PNB = BCA = EFA.Vay PFB = EFA, ma B,F, A thing hang
nén P,F,E clng thang hang.

¢) Chirng minh dwoc BHCQ 1a hinh binh hanh nén M 1a trung diém cia BC .
Tam gidc EMC cantai M nén MEC = BCA.

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

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

Suy ra E:Q 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".
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Cau 36. (Trwong chuyén Nghé An nam 2025 - 2026)
Cho a4BC nhon (4B > AC) noi ti€p dwong tron tdm O, ban kinh R. Cac dwong cao AD,BE,CF
cia AABC citnhautai /. Duwdngkinh 4K cta dwong tron (O) cit EF tai N.

a) Chirng minh t& gidAc BKNF ndi ti€p va AKD = AHN .
b) Puong thang qua C song song véi AB cat dwong thang BE tai M . Goi O 1a giao diém cta BC
va HK , dwong thing EF cat QM tai P.Chéng minh ABPC vudng.

¢) Gid st 4,C vaduongtron (O) c8dinh, AC < R/3, diém B di dong trén cunglén AC . Xac dinh
vi tri cha diém B dé tdng chu vi cla cac tam gidc AAEF,ABFD,ACED 16n nhit.

Loi giai

M

a) Vi AK la duong kinh nén ACK = ABK =90'.

Ta chitrng minh dwoc: AAEF @ AABC (c.g.c) = AEF = ABC.

Suyra T+ 785 =180 ~A0C 75 180 240 gy,
Suy ra AK vudng goc véi EF . Nhu vay KNF =90°" = ABK .

Tl d6 suy ra dwoc ti gidc BFNK noi tiép.

AN _AF

= = AN -AK = AB - AF.
AB AK

Khi d6 chirng minh dwoc AANF @ AABK (g.g) =
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Va AAFHC/JADB(g.g):%z%:AD-AHzAB-AFzAN-AK

Suy ra % = %,5{7{ chung suy ra AAHN > AAKD (c.g.c0 = AHN = AKD.

b) Goi G la trung diém cta AH .

Ta chtiy BHCK 1a hinh binh hanh nén BC, HK cit nhau tai trung diém, téc 12 O 1a trung diém BC .
Goi 7 lagiao cia AH va EF .

Ta chua y hai tam gidc AMBC «> ACAH do cac cdp canh twong (tng vuong géc véi nhau. (1)

Goi L lagiao cua 4D voéi (0) Ta c6 tir giac NILK ndi ti€p. Va chirng minh dwoc

AB-AF = AN -AK = Al AL= 5 _ 4L (5
Al AF

Két hop v&i géc BAL chung suy ra ABIA > ALFA = ABI = ALF .

Ma DQ song song LK do cung vudng véi AL nén D la trung diém cta HL.
Ta co:

HF -HC=HA-HD =2HG-HD =HG -HL

LA _HG o GHe
HL HC

Suy ra AFHL «» AGHC (c.g.c) = FLH = GCH .

Két hop vé6i (2) thi ABI = FLH = GCH . Ta c6 bién déi géc sau:

— — e~ — e~ e~ ——

IBE = ABE — ABI = ACH — GCH = ACG = BMQ (do(1))

Do d6 BI song song vdi MP. Theo dinh ly Thales ta c6

El EB _ EA

== =22 — 4] JCP = PCB =90°
EP EM EC

Vay ta c6 diéu phai chirng minh.

c)
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Ta c6 tong chu vi cia 3 tam gidc AEF,BDF,CDE la:
I'=AF + AE+EF +BF + DF+ BD+CE+CD+DE = AB+ AC+ BC+ DE + DF + EF
Ta thdy OQ la dwong trung binh cta tam gidc AHK . Suy ra AH =200.

Ta c6: EGF =2BAC = BOC = AEGF » ABOC

:EFzGE:GH:OQ:EFzgc.%Zzsﬂ.
BC OC R R R R
S S S 28
Do d6 chirng minh twong tw ta c6: EF + DE + DF =2- osc © }’E‘B+ 0AC — ];’BC.

S
Nhuw vay T:AB+BC+CA+2-%.

Do A,C c6 dinhnén AC c6 d6 dai khong doi.

Ta thiy dién tich cua tam gidc 4BC dat GTLN khi B la diém chinh gitra cunglén AC.

Ta lay trén tia d6i BC diém J sao cho BA=BJ,tacé ABC = 40¢

suy ra goc ABC khong doi. Ma
ABC =24JC.Goi I 12 trung di€m cunglén AC.

Suy ra AIC =2A4JC nén J thudc (1;14) c8 dinh.

Nhw vdy BC + BA= BC + BJ = JC dat max khi JC la duwdong kinh. Hay B trung voi 1.

Do d6 tong BC + BA dat GTLN khi B la diém chinh gitta cunglén AC.

Nhw viy tong chu vi ctia 3 tam gidc AEF,BDF,CDE dat GTLN khi B la diém chinh giita cung l6n
AC.
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Cau 37. (Trwong chuyén Ninh Thuan nam 2025 - 2026)

Cho hinh thang 4BCD, vubdngtai 4 va D, AD=CD = %AB. Goi O,,0, lan lwot 1a trung diém cla
AB va CD va E,F latrung diém cic doan AO, va DO,. Trén doan thiang EF 13y cac diém M,N
sao cho AMB =CND =90".

a) Chirng minh t& gidc ABCM noi tiép.

b) Goi S 1a giao di€ém clia AD va BC . Chirng minh cic dwong thiang BC,EF va 0,0, dong quy tai
S.

c¢) Chirng minh bén diém 4,D,M,N cung thudc mdt dwong tron.

Loi giai

a) Taco AMB =90°" nén M thudc dwong tron duwong kinh 4B (1)

Dé thdy t& gidc ABCD 1a hinh thang vudng va CD = DA :%AB nén ADCO, la hinh vudng va
BCDO, 1a hinh binh hanh.

= AC 1 DO, va DO, // BC nén AC 1L BC

Vay C thudc duong tron duong kinh 4B (2)

Tir (1) va (2) suy ra hai diém M,C cung thudc dwdng tron dwong kinh 4B . Do d6 ti gidc ABCM
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b) Theo gia thidtta cé BC diqua S (1)

Tacod De SA,C e SB va DC /| AB;DC = %AB nén DC la dwong trung binh cia ASAB. Suyra D,C
lan lwot 1a trung diém S4,SB

Xét ASBE tac6 C latrung diém SB va CF /| E

= CO, la duong trung binh ctia ASBO,

= O, la trung diém cta SO,.

Vay 0,0, diqua S (2)

Xét ASBO, tacé C latrung diém SB va CO, /| O,

= CF la dwong trung binh cia ASBE

= F latrung diém cia SE.

Viy EF diqua S (3)

Tir (1) va (2) suy ra BC,EF va 0,0, dong quy tai S

¢) Goi K la giao diém cia EF v&i dwong tron dwong kinh CD

H la giao diém cta KO, véi AB

Tacod K e SM, O, la trung diém SO, va KO, :%OIM nén KO, la dwong trung binh cia ASOM
= KO, /| MO,

K/OZ\D = KHA :]\701\/1 (dong vi)

Ma KO,D =2KND va MO, A =2MAD

— KND = MAD hay MND = MAD
Vay tir gidc ADMN noi tiép hay bon diém 4,D,M,N cung thudéc mot dwong tron.

Cau 38. (Trwong chuyén Phi Tho nam 2025 - 2026)

Cho dwong tron (O;R) va duong thang (d) cd dinh, d va (O) khong ¢ diém chung. Piém M di
dong trén (d). V& hai tiép tuyén M4, MB véi (O)(A4,B 1a cac tiép diém), doan thing MO cat 4B
tai H.Duwong thing a diqua M cit (O) tai C,D (MC < MD).

a) Chirng minh MH - MO = MC -MD .
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b) Chirng minh diém # ludn nam trén mot dwong tron cd dinh khi M di dong trén (d).

c) V& dwong thang b khac a diqua M, cat (O) tai E,F(ME < MF). Chtrng minh ring DE,CF, AB
déng quy.

Loi giai

Xét thé hinh nhw hinh vé, cac tredng hop khac chirng minh twong tu.

a) Xét AMAC va AMDA c6 AMC chung va MAC = MDA do goc tao bdi tiép tuyén, diy cung nén
AMAC »» AMDA.

MA AC _MC

Do dé = = dan dén MA*> = MC - MD
MD DA MA

Theo hé thitc lwgng tam gidc vudng, ta c6 MA> = MH - MO .

Tl cac diéu trén ta c6 dwoc MH -MO = MC -MD.

b) Goi G 1a hinh chiéu ctia O 1én d,0G cat 4B tai .

Khi nay, ta c6 MGI = MHI =90, tirc t&r gi\c MGIH ndi tiép, suy ra OG-OI = OM -OH = 04> = R’

(hé thtrc lvgng trong tam gidc vuéng OAM )

2

Tir day c6 OF =X
0G

khéng d6i do (O),d c8 dinh, va ciing suyra / ¢§ dinh.

Lai cé OHI =90° nén H luén chay trén dwong tron dwong kinh O ¢6 dinh.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 81



MathExpress Education

| | www.mathexpress.vn

¢) Ta chirng minh b6 dé nho sau:

VA CA DA

Cho tx gidc CADB ndi tiép (0) c6 V la giao diém ctia CD va AB.Khi 4y, ta cé 78" CB DB

CB DB’

Chirng minh.
1 .
o os CA DA_sinZCBA DA _sindpy pa P4V smADY gy
"CB DB sinCAB DB sinBDV DB | S VB’

Quay trd lai bai toan,

Goi S la giao diém ciia CF va 4B thita co ﬁ :M

SB  BC-BF

Goi S’ la giao diém cia DE va AB thita cé 54 _AD-AE
S'B BD-BE

AC-AF _ AD-AE

EDB-DV -sinBDV

BDV

AC AF _BF BC

Ta cin chirng minh S’ = S nghia la chitng minh

BC-BF BD-BE

= . =
AD AE BE BD

bé yla AMAC » AMDA nén AC M4 _AC suy ra AC _ |MC M4 = MC )
MA MD AD AD MA MD MD
AC AF MC MF

AF MF
—— nén

Chirng minh twong tw voi AMAE « AMFA ta dugc — =
AE \ME

BF BC _ |MC MF
BE BD \MD ME

Chirng minh twong tw, ta dwoc

Tlr day ta c6 S =S’ nén ta c6 ngay diéu phai chirng minh.
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Cau 39. (Trwong chuyén Phu Yén nam 2025 - 2026)

Cho tam gidc 4BC vudng cin tai 4 c6 do dai BC =a.Diém D di dong trén tia do6i cua tia 4C sao
cho 0" < ABD <45°. Goi E 1a hinh chiéu vudng goc ctia D trén dwong thang BC, H 1a giao diém
ctia hai dwong thang DE va 4B, F 1a giao diém cuda hai duwong thang CH va DB.

a) Chitng minh rang HF - HC = HE - HD .

b) Xac dinh vi tri cua diém D trén tia d6i ctia tia AC sao cho HF . HC c6 gia tri Ién nhét.

Loi giai

a) Do BA vuong géc AC va DE vudng géc BC nén H latryc tdm ctia tam HBC.
Suy ra HC vudng BD tai F.

Ta cé ﬁ]:]ﬁi‘\C:90° va F/Iﬁ):lﬁi\c’

FH _HD

Suy ra AFHD » AEHC(g.g) = 77~ po > PHHC=HEHD

2

b) Theo dinh Iy Pythagore BC? = AB> + AC> = AB® = “7

Ta c6: ADH = 45". Suy ra tam giac ADH vuobngcantai 4 va AD = AH .

FH _HB

Bang cach chitng minh twong tw cu a thi AFHB » AAHC = 10 c = FH.HC = HA.HB

2 2 2
Theo b4t ding thirc AM - GM: FH-HC:HA-HBS(HAZHB) :Af :%.

2
Vay max (FH - HC) :%. D4u bang x4y ra khi D4 = AH = BH =%AB =%AC.

1 V2

Nhuw vy khi D thudc tia d6i 4C sao cho DA = EAC = Ta .
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Cau 40. (Trwong chuyén Phu Yén nam 2025 - 2026)
Cho doan thdng 4B ¢6 dd dai 4B =2a,0 la trung diém cta 4B. Trén nira duong tron (O;04) ldy

hai diém C,D sao cho COD =60" va C thudc cung AD (C khac 4 va D khac B). Puong thang
AD cat duwong thang BC tai E, hai duong thang AC va BD cat nhau tai F.
a) Chtrng minh rang AE-AD+BE-BC =4a’.

b) Pwong tron ngoai tiép tam gidc COD cit doan thing EF va doan thing 4B lanlwottai 7 va H
(H khac O).Chirng minh rang ba diém F,I,H thang hang.

¢) Goi K 1a tAm dwong tron ngoai ti€p tam gidc COD. Chirng minh rang FK 1a phan giac cta goc
AFB.

Loi giai

a) Goi hinh chiéu ctia £ 1én BC 1a G.

Khi d6, ta c6 AAGE » AADB(g.g) :% =%: AE-AD = AB- AG (1)
Va ABGE » ABCA(g.g) = % = % = BE.BC = BA.BG . (2)

Tir (1) va (2) ta co: AE- AD+ BE - BC = BA( AG + GB) = BA® = 4a’.

b) Ta thay ADB = ACB =90° suy ra E la tryc tam cdia tam gidc FAB.Hay EF vuong goc AB.
Goi /' latrung diém ctia EF .Khidétacé IE=IF=1C=ID.

Ta c6: I'DO =180° — I'DF —ODB =180° — I'FB — ABF = 90",

Twong tu: T'CO =90°. Nhuw vay I' thudc dwong tron ngoai tiép tam giac COD.
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Khi d6 7 trung 7. T d6 cling suy ra H thudc dwong tron dwong kinh 70. Suy ra IHO =90
Dod6 H trung G va F,I,H E thang hang.

¢) Ta c6: CKD =2COD =120°,CFD = 90" — CBF =90’ —%:60".

Suy ra CKD + CFD = 180" . Khi dé t& giac F,D,K,C noi tiép.

Kéthop KC = KD, do d6 AK la phan giac géc AFB.

Cau 41. (Trwong chuyén Quang Binh nam 2025 - 2026)
Cho dwong tron (O;R) c6 dinh va hai diém A4, B c6 dinh trén dwong tron doé (AB # 2R). Mot diém

C di dong trén (O;R) sao cho tam gidc ABC nhon. Cac dwong cao AD,BE,CF catnhautai H, Goi
I 1a trung diém cia HC . Chrng minh rang:

a) CDHE la t giac noi tiép dwong tron va OC vudng goc véi DE .

b) ID la tiép tuyén cia dwong tron ngoai tiép tam gidc BED .

c¢) Poan thang DE c6 do dai khong dai.

Loi giai

a) Ta thiy do tam giac CEH vudngtai £ nén IC = [H = IE .(1)
Ta thay do tam gidc CDH vuéngtai D nén IC = IH = ID .(2)
Tw (1) va(2)suyra IC =IH =ID =IE nén C,D,H,E cungthudéc mot dwong tron.

Nhuw viy ti gidc CDHE néi tiép.
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Ta c6: 20CB =180° — BOC =180° —2BAC = 2ACH

—

Suy ra OCB = CAH Va OCB + CDE = ACH + CAB =90'.

Nhuw vdy OC vuong géc DE .

b) Goi J la trung diém AB.Bang cach chirng minh twong tw nhw trén thi JE = JD = J4 = JB. Khi
dé tr giAc AEDB nbi tiép.

Ta c6 bién d6i géc nhu sau: IDJ =180° — CDI — BDJ =180° — DCI — DBA = 180° —90° = 90

Suyra JD vudng [D.Ma J latam cia duwong tron ngoai ti€p t& gidc AEDB.Do do6 ID latiép tuyén
clia dwong tron ngoai ti€p tam gidc 4BD.

c) Ta thdy ACEB > ACDA(g- g) suy ra: Z—Z = % = ACED « ACBA( c.g.c).

—

Khi d6 2E =L _ 005 4CD . Ta thay BCa = 298 khong dsi nen 2£ khong déi.
4B CA 2 4B

Viy DE c6 do dai khong doi.

Cau 42. (Trwong chuyén Quang Nam nam 2025 - 2026)

Cho tir gidc ABCD c6 hai cap canh doi khong song song va tir gidc d6 ndi ti€p dwong tron (0) co
duong kinh AB. Goi E 1a giao di€ém ctia hai dwong thang 4B va CD, F 1a giao diém cta hai dwong
thiang 4D va BC .Hai dudng chéo AC va BD catnhautai /.Qua / ké dwong thang vudng goc voi
duwong thing 4B va cat dwong thang 4B tai H .

a) Chirng minh t& gidc BCIH ndi ti€p mot dwong tron.

b) Pwong tron ngoai tiép tam gidc BCE cat dwong tron ngoai tiép tam gidc CDF tai diém th hai
12 M . Ching minh ba diém E,M,F thang hang.

c) Goi N 1a giao diém ctia hai duwong thing CH va BI . Chttng minh BN -DN =IN(BD + BN).

Loi giai
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a) Taco: IHB =90°( vi IH L AB)

ICB=90" (vi C thudc nira dudng tron (0))

Chirng minh dworc t& gidc BCIH ndi ti€p dwoc dwong tron.

b) DMC = AFB (cung chan cung DC cta dwdng tron ngoai ti€p tam gidc DFC)
CME = ABF (cung bu vé&i C/BTE)

FMD = DCF (cung chian cung DF cla dwong tron ngoai tiép tam gidc DFC)
va DCF = FAB (cung bu vé&i Iﬁ)

Suy ra FMD = FAB

— e~

Co6: FME = FMD + DMC + CME = FAB + AFB + ABF =180 ( tong ba gdc trong ctia tam giac)
Nén E,M,F thang hang.

c) Ta c6: ICH = DBA ( cung chdn cung [H cua dwong tron ngoai tiép ti gidc BCIH ) DCA = DBA
( cing chin cung 4D cta duong tron (0) )

Suy ra DCA=ICH . Do do, CI 1a dwong phan gidc trong ciia tam gidc CDN .

Vi CI 1 CB nén CB la dwdng phan gidc ngoai ciia tam giac CDN .

. ID BD CD
Twdo,tacd —=—=——
N BN CN
Suyra:Q:@:BD-IN:BN~ID:>BD-IN:BN~(DN—IN)
IN BN

= BN-DN =BD-IN+BN-IN = BN -DN = IN(BD+ BN)

Cau 43. (Trwong chuyén Toan Quang Nam nam 2025 - 2026)

Cho hinh binh hanh ABCD c6 g6c BAD 1a goc th, AB < AD va tia phan giac cia goc BAD cat canh
BC tai Ksao cho CK < AB.Trén canh AB 14y diém L sao cho AL = CK . Hai doan thang 4K va CL
cat nhau tai M . Pwong tron ngoai ti€p tam gidc ALM cat dwong thang 4D tai N (N khac A).
a) Chitng minh AB.NL = AK.NM .

b) Chtrng minh CNL =90°.

¢) Goi 7 la giao diém ctia BD va KL , chirng minh B4 + BC = BD.
BL BK BI
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Loi giai

B
a) Tk gidc ALMN ndi tiép dwong tron nén BAK = MNL (D
Ta c6: ABK =180° —LAN = NML (2)
Tt (1) va (2) suy ra AABK va ANML dong dang.

Do dé AB = AK hay AB.NL = AK.NM..
NM NL

b) Vi NAM = LAM nén NM = LM (3)

—_—

Ké LX//AK,X thuéc BC.Vi AKX =KAD =KAL nén t& gidc ALXK la hinh thang can, suy ra
XK = AL = CK..

Tam giac CLX c6 XK =CK va MK //XL nén LM =CM (4)
Tir (3) va (4) suyra NM = LM = CM . Do d6 ACNL vuéng tai N hay CNL = 90" .
c) Ké AE//KL va CF//KL(E,F thudc BD ), goi O la giao diém cua AC va BD

BA+BC _BE+BF_BO+OE+BO—OF_2BO+OE—OF

Ta co: — . —
BL BK BI BI BI BI BI

Hai tam gidc AOE va COF bang nhau, suy ra OE = OF .

, BA BC 2BO BD
Do dé + — = .
BL BK BI BI
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N A D

Véi hinh vé sau, cach chirng minh (1), (2), (3):
Cau a)

Tam gidc AMLN ndi tié€p dwong tron nén BAK = MNL

—

ABK = NAL,NAL = NML = ABK = NML

Caub)

MLN =MAD ( do tam gidc AMLN noi ti€p dwong tron)
- MAL = MNL
Suy ra ANML cantai M hay NM =LM (3)

Cau 44. (Trwong chuyén Toan Quang Nam nam 2025 - 2026)
Cho tam giac nhon ABC(AB < AC) c6 AE la 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 AB lay
diém F sao cho goc DEF bang 90°.

a) Chirng minh t& gidc ADCE ndi tiép dwong tron va BE® = BA.BF .

b) Goi O 1a tAm dwong tron ngoai tiép tam giac AEF , dwong thang di qua E va song song véi AC
cit canh 4B tai P.Ching minh OP vudng goc véi AE va diém O thudc duwdng thing BD .

Loi giai

D=D,

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 89



MathExpress Education | | www.mathexpress.vn

a) Theo gia thiét: DAE =90" vad DCE =90°.Vi DAE + DCE =180° nén tt gidc ADCE noi tiép duwong
tron (duwong kinh DE).

— e~~~ _——

BAE = CAE,CAE = CDE (cung chian cung CE cia dwong tron dwong kinh DE),

CDE =180° —90° — CED = BEF = BAE = BEF .

Do d6 ABAE va ABEF d6ng dang. Do dé g—g = % hay BE®> = BA. BF .

b) Vi AEP = EAC = EAP nén A4EP cintai P hay PA=PE.Vi PA=PE va OA=OE nén OP 1
duwdng trung truc cia doan thang AE . Suyra OP 1 AE.

Vi BEF = BAE (theo ciu a)) nén BE 1a tiép tuyén cua dwong tron ngoai tiép AAEF, suy ra
OE 1 BC = OE||CD. Vi OP || DA,OFE || DC,EP /| CA nén AOEP d6ng dang véi ADCA, suy ra
OE _EP
DC CA’

Ep//ca=EL _BE o Gia st BO cat €D tai D1;0E||D1C:>£:% (3)
CA BC BC DC

T (1), (2) va (3) suy ra 10)_]2’ = g—i = DC = D,C,ma D va D, nam cung phia d6i v&i duwong thang

1

BC nén D trung D,.Viy diém O thudc dwong thang BD .

Cau 45. (Trwong chuyén Toan Quang Ninh nam 2025 - 2026)

Cho dwong tron (O), dwdng kinh BC (diém O 1a tdm cta duong tron). Diém 4 thay ddi thudc
duong tron (O) sao cho AB AC va 4 khac B.Diém H 13 hinh chiéu vudng géc ciia A4 trén dwong

thang BC.DPiém DI/a diém d6i xttng véi H qua C, diém E 1a diém ddi xing véi H qua A. Tiép
tuyén tai 4 clia dwong tron ngoai ti€p tam giac ABD cat cac dwong thang EB, ED lan lwot tai M
va N.

a) Chirng minh 4 la tryc tam tam giac BED .
b) Chirng minh M thudc dudng tron (O).

c¢) Khi diém A thay d6i va thoa man cac gia thiét cta bai toan, tim vi tri diém 4 dé€ AM.AN lon
nhat.

Loi giai
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a) Do 4,C latrung diém ctia HE,HD nén AC la duwong trung binh ctia tam gidc EHD.
Suyra AC //ED ma AB vudng goc AC hay BA vudng géc ED .

Ma EH vudng goéc BC suyra Alatructam clia tam gidc BDE .

b) Do MA la tiép tuyén ctia dwong tron ngoai ti€p 4BD nén BAM = BDA = BAE
Suyra A BMA < A BEA (g-g).

Khi d6 BA®> = BM .BE . Miat khac ta chirng minh dwoc BA® = BH.BC

Khi d6 BH.BC=BM.BE hay 2o = BE
BM  BC

Két hop goc EBD chung thi A EBH « A CBM (c.g.c).
Nhw vdy BMC =90°". Suyra M thudc (0).

c) Goi giao cia CM va AH 1a F.

Ta thidy CF //AD.Khi d6 F latrung diém AH .

Ta c6: AMF = ABC = AEN suy ra t& gidc MFNE ndi tiép.

2

.Ma A4H <R

Khi d6 chirng minh dwgc AM.AN = AE.AF = AF.AH = AH

2
Nhu vay max(AM.AN): R?

D4u bang xay ra khi va chi khi 4 1a diém chinh giira cung BC.
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Cau 46. (Trwong chuyén Quang Tri nam 2025 - 2026)

Cho tir gidc ndi tiép ABCD c6 cac tia AB va DC catnhautai F, cictia AD va BC catnhautai E.
BD ED FB

AC EC FC

1) Chirng minh rang
2) Pwong phan gidc cia goc AEB cit cac canh 4B va CDtwong &ng tai M va P, dwong phan giac
clia géc AFD cat cac canh CB va DA twong ngtai N va Q.

i) Tk giac MNPQ la hinh gj, tai sao?

ii) Chirng minh rang giao diém clia MP va NO nam trén doan thang ndi cac trung diém cda hai

dwong chéo cia tir gidc ABCD .

Loi giai

1) Do tir gidc ABCD ndi tiép nén EAB =180° — BAD = DCB

Két hop véi DEC chung

EA EB ——
Suyra: A EAB~» A ECD (g.g) = ——=——,DEC chun
y ®8) = 2-=%p 8
Khi dé: A EBD » A EAC (c.g.c) :@:@ (D)
EC AC
Chrng minh twong tw thi Q:Q, A FBD » A FCA (c.g.c) :E:@ (2)
FA FC FC AC

Tt (1) va (2) suy ra diéu phai chirng minh.
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2)
i. Ta thdy MNPQ 1a hinh binh hanh. Thit viy

OD FD FB NB MB EB ED PD
QA FA FC NC MA EA EC PC

Theo tinh chit dwong phan giac:

Mat Khac theo cau a ta co6: @:E.Suyra oD :MB’NB :PD
EC FC 04 MA NC PC

Suy ra: MQ //BD |/ NP

OD PD NB _MB
04 PC’NC MA

Twong tw suyra PQ//AC /| /MN

Nhuw vdy MNPQ la hinh binh hanh.

ii. Goi I la giao cia MP,NQ. Khi d6 I la trung diém cta NO,MP. Goi G,H la trung diém cuda
BD,AC.Goi J latrung diém ctia MQ.

Khi d6 do MQ //BD, ta dé dang chitrng minh 4,J/,G thang hang (Thales dao)
Ta thay IJ la dwong trung binh cta tam gidc QMN

Ta co: i:l.MN _MN _BM _JG suyra G,I,H thang hang
AH 2 AH AC BA AG

Nhu vay ta c6 giao diém / cia NQ va MP nam trén GH .

Cau 47. (Trwdong chuyén S6c Trang nam 2025 - 2026)
Tir mot diém S bén ngoai dwdng tron (O) ké tiép tuyén S4 cta dwdng tron (4 1a tiép diém). Ve

duong thing di qua S cat duwong tron (O) tai hai diém B, C sao cho diém O nam trong géc ASC
va B nam gitra S, C. Goi M 1a trung diém cua BC.

a) Chirng minh b6én diém S, 4, O, M cung nam trén mot dwdng tron.

b) Tia phan giac trong clia goc BAC cat BC tai D. Chitng minh S4 = SD.

c) Tia 4D cdt dwong tron (O) tai P khac 4. Goi / 1a tAm duong tron ngoai tiép tam gidc ADM.
Chirng minh OI song song AP.

Loi giai
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O

a) Ta c6 SA0 =90° (SA 1A tiép tuyén cia (o)

ASAO ndi tiép dwong tron dwong kinh SO

Talai c6 OB =OC (ban kinh)

Suy ra AOBC can tai O nén OM la dwong trung tuyén ciing la dwong cao ciia AOBC.
Khi d6 SMO =90°

ASMO noi tiép dwong tron dwong kinh SO

Suy ra bon diém S, 4, O, M cung nam trén dwong tron dwong kinh SO.
b) Ké dwdng kinh AN cta (O)

Ta cé6 BAN = BCN (cung chin BN )

Ma SAB + BAN =90° va SCA+ BCN = 90°

Nén SAB = SCA

SDA=DAC + ACD = DAB + BAS = SAD d

Do d6 ASAD cantai S. Suy ra S4 = SD.

c) Ké duong kinh PO cta (O)

Khi d6 04D = OMD = 90° nén t& gidc AOMD ndi tiép dwong tron dwong kinh OD
Suy ra [ la trung diém QD

Twr dé ta dwoc OI la dwong trung binh cia AQDP. Do dé OI song song AP.
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Cau 48. (Trwong chuyén Son La nam 2025 - 2026)
Cho dwdng tron (O) duwongkinh 4B=2R. Goi I 1a trung diém cta doan thing 40, diém E thudc

duong tron (O) (E khong trang véi 4 va B). Cac tia Ax va By lan luot 12 tiép tuyén tai 4 va B
cta duong tron (O) (Ax, By cung thudc mot nira mit phang chira diém E c6 ber 1a dwong thing
AB).Qua diém E ké dwong thang d vudng goc voi EI cat Ax, By lanlwottai M va N.

a) Chirng minh AMEI 1a t& giac noi ti€p.

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

c) Goi P la giao diém ctia AE va MI ; Q la giao diém clia BE va NI .Chirng minh hai dwong thang
PO va AM vudng goc.

d) Goi F 1a di€m chinh giita cia cung 4B khong chira di€ém E cta dwong tron (O). Gia st ba diém
E,I,F thang hang. Tinh dién tich tam gidc MON theo R.

Lo giai
N
w E
)
Al T B
F

Ta thdy E thudc (O) nén AEB =90°

a) Ta co: MEI = MAI =90’

Suy ra t gidc MEIA ndi ti€p dwong tron dwong kinh M7

b) Twong ty ciu a ta cé tir gidc MEIA ndi ti€p suy ra ENI = EBI
Tt cau ta ciling suy ra dwoc IME = EAB

Do dé: A ABE « A MNI

Suy ra: ;—g = M = AE.NI = BE.MI

NI
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c) Tk A ABE = A MNI suyra MIN =90 . Suy ra: T& gidc EPIQ ndi tiép
Khi d6 EPQ = EIM = INM = EBA .Suyra PQ //AB.Do dé: PQ vudng géc véi AM
d) Do E,I,F thing hang nén 45° = IEA = IMA. Suy ra tam giac MAI can tai 4

Twong tw /BN cantai B

Khi dé AI:AM:§;BI=BN=%

1 1

Ta co: SMON = SAMNB _SMAI _SBIN = %(AM +BN).AB _EAlz _EBIZ
2 2 2
_Lopop LR _19R 3R
2 274 274 4

Cau 49. (Trwong chuyén Thai Binh nam 2025 - 2026)

a) Cho tam gidc ABC nhon, khong cin (4B < AC) ndi ti€p dwong tron (O) Ké cac dwong cao
AD,BE,CF(D,E,F 1a chan cadc dwong cao) cat nhau tai diém H . Pwong thang EF cat dwong tron
(O) tai P,Q ( F nim gitta P va E ), dwong thing EF cat BC tai diém M .

(1). Chttng minh: MP-MQ = ME - MF .

(2). Goi N 13 diém déi xtrng ctia O qua dwong thang BC . Chirng minh: N 13 tAm dudng tron ngoai
ti€p tam gidc HBC.

(3). Pwong thing di qua H , song song v&i AB vacit AC tai diém X . Dwong thang di qua H , song
song véi AC vacat AB tai diém Y. Chirng minh: Pwong trung twc cua doan thang XY di qua diém
0.

b) M6t Logo nhw hinh vé bén. Phin t6 ddm la giao cta cc cdp hinh tron ngoai ti€p cac tam giac:
AABG,AACG va ABCG . Tinh dién tich phan t6 ddm (theo don vicm cm’ ), biét rang tam giac ABC
déu c6 canh bang 20 cm, G 12 trong tAm cla tam gidc ABC (14y = = 3,14, két qua 1am tron dén hang
phan chuc).
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Loi giai
a)
I
o
X
P F
B T
J D K
L N R

(1). Ta c6 t& gidc BCFE ndi ti€p. Do d6, ~ MFB = 2~ ECM

Twcla AMFB » AMCE nén suy ra M @B hay ta c6 MB-MC = MF - ME .
MC ME

MB _ MP

Lai c6 ti& gidAc BCQOP ndi ti€p, do d6 AMPB > AMCQ . Do d6 C c6 MB-MC =MP-MQ.

Tl day ta c6 diéu phai chirng minh.

(2). Goi T la trung diém BC, khi nay ta c6 bo dé co ban AH =20T .

Do dé AH =ON ma AH //ON (do cung vudéng géc véi BC ) nén tir gidc AONH 1a hinh binh hanh.
Do d6 AO=HN =0B=0C =NB=NC.

Vay ta c6 N 1a tAm dwong tron ngoai tiép tam giac HBC .

(3). Ta c6 tir gidc AYHX 1a hinh binh hanh, do d6 trung diém AH trung véi trung diém XY

Goi giao diém cua 40 véi (0) 1a R,khidétacé H,R,T thing hang.

Goi trung diém AH la S khi dé OS song song véi HR theo tinh chat dwong trung binh.
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Ké ML song song AC,L thudc AB, YH cat BC tai K.

N ML _MB . YK AC
Khinay tac6 — =——,1ai co
BK YK YH AE’
Do d6 ML:MB-AC.
YH BK-AE

Ké MI song song AB,I thudc AC,XH cat BC tai J.

_CM XJ 4B do dé IM _ ABCM Do dé YH XH AF
XJ CJ XH AF XH AF.CJ AF  AE AC’

Khi nay ta c6

Tw day, ta chirng minh AB-CM = MB-AC ta lai cé Bk _BH va ¢ _cH thi c6 dwoc diéu phai
AF-CJ BK-AE BC BE CB CF

chirng minh.

Khi d6 AHXY > ALAM ma HX song song AL,HY song song ML nén HY // ML nén XY )| AM .
Mit khac theo dinh 1y Brocard cho ta HT | AM nén OS L XY . Ta c6 diéu phai chirng minh.

2043 —

b) Tinh dién tich moi hinh vién phan (t6 ddm) JG=JA4=JB=GA=GB = — - R = AJG =60

2
60k _1 ., 200

Dién tich hinh quat chita cung AG nhé la

6 9
S o =MG) Gy aBma am =2 b 10 (Ap dung pytago)
Nén S, hinh vién phan (t6 dam) = o = 10(;\/5

= Dién tich phin t6 ddm 12 65, = 6 ~72,5 (em®)

2007 10043
9 3

Cau 50. (Trwong chuyén Thai Nguyén nam 2025 - 2026)
Cho tam gidc nhon ABC(4B < AC) ndi ti€p dwong tron (O). Goi BH va CQ 1a hai duwong cao cla

tam gidc ABC. Tiép tuyén tai Bvatai C cia duong tron (O) cit nhau tai M. Hai duong thang
OM va BC citnhautai N.
a) Chtirng minh rang, £ ABO = ~BHN

b) Pwong thing OM cat duong tron (O) tai D va S(D ndm gitta O va M). Hai dwong thing AD

va BC cit nhau tai /. Goi / 1a tAm dwong tron ngoai tiép tam gidc AFN. Chirng minh ring, hai
duong thang Ol va AS vudng gdc vdi nhau.
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c) Hai duwong thang AM va BC citnhautai E . Hai dwong thing AN va HO citnhautai G . Chitng
minh rang, hai dwong thing GE va OM song song véi nhau.

Loi giai

S

M

a) Ta c6 tam giac ABO can tai O va tam gidc HANB can tai N nén BHN = NBH .
Ta c6 bién doi goc nhw sau:

—  180°'—AOB 180" —2ACB

ABO = —90° — ACB = HBN = BHN.

b) Do DS di qua O nén DS 1a duwong kinh cta duwong tron (O). Suy ra SAF =90 .

Ta thdy SM vuodng géc BC tai N nén SNE =90’
Khi d6 ta chirng minh dworc tir gidc ASNF ndi ti€p. Ma do / 1a tAm dwdng tron ngoai tiép tam giac
AFN nén tt giac ASNF noi tiép duong tron (/) c6 dwong kinh 1a SF.

OA=0S§
Do d6 ta cé: {IA IS = OI 1a dwong trung truc cia AS nén Ol vudng goc AS.

c) Tacé N latrung diém cua BC,suyra NO = NH = NB = NC.
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Goi J 1a trung diém GH thi NJ vuéng goc véi GH . Ta co:

AB _JH-AB _HQ-AB
HN*  NQO-BC

(1)

AH:smABH-AB:Sirl HNQ ~——Sl WFINT -
HN HN HN

Ta c6 bién d6i goc: BMC =180° — BOC =180° — 2BAC = 180° —2(90° —@):EV\Q.

Chu y tam gidc ANQ cantai N va BCM can tai M nén

HQ _ ON HO 1

AONH © ABMC = =
BC BM _ON-BC BM

AH AB
T (1) va(2)suyra —=—— (3)

HN BM
Ta cd: AHN = AHQ + QHN = ABC + MBC = ABM (AAQH = AACB).(4)
NAH = MAB(5)
Tir (3) (4) suy ra AAHN «» AABM (c.g.c) = AN AH
AM AB()
AG AH
T (5 AHG » AABE(gg) = —="—
& (5) suy ra (gg) T AB( )

AG AN
Tw (*) va (**) thi EAM = GE //OM . Ta c6 diéu phai chirng minh.

Cau 51. (Trwong chuyén Thanh Héa nam 2025 - 2026)

Cho duong tron (O;R) va day cung BC c6 dinh (BC <2R). Diém di dong trén dwong tron (O;R)
sao cho tam gidc ABC la tam gidc nhon. Goi H la tryc tam clia tam gidc ABC.

a) Pudng thang chira tia phan gidc goc ngoai tai dinh H ctia tam gidc BHC cat AB, AC lan lwot tai
hai diém M, N .Ching minh tam giac AMN céan.

b) Ké cac dwong cao BE va CF cla tam giac ABC. Goi S 1a giao diém thi hai khac 4 cua duwong
thang 4H va dwong tron (O). Dudng thing SE cit dwdng tron (O) tai diém thir hai X (khac S).
Chirng minh dwong thang BX di qua trung diém cda doan thang EF .

¢) Dwong tron ngoai tiép tam gidc AMN cat tia phan gidc cia géc BAC tai K . Chitng minh diém K
thuéc mot dwong tron cé dinh.

Loi giai
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a) Taco ACH = ABH do cung cdng véi goc BACbang 90°. Va ¢ CHN = BHM

— e~ e~

Khi d6 ANM = ACH +CHN = ABH + BHM = AMN .

Suy ra tam giac AMN cantai 4.

b) Goi AD la dwdong cao cua tam gidc ABC.

Ta c6 HCB = BAH = SCB suy ra tam giac HCS can tai C.
Hay D la trung diém cia HS.

Ta cé ti gidAc AEDB noi tiép suy ra FBE = HDE (1)
Va cac tt gidc AEHF, HECD noi tiép thl FEB = BAH = BCH = DEH .
BF _EF _ BF _ EF _ BF _FI

Tw (1) va (2) suy ra ABFE © ADHE = = = = .
DH HE 2DH 2HE SH HE

Suy ra ABFI > ASHE(c.g.c) = FBI = HSE = ABX . Suyra B,/,X thang hang.
c) Goi J 1a giao ctia 4K v6i (O). Ké hai dwong kinh CG,BL cua (0).
Goi T, R la giao cua JG,JL v&i BC.

Ta c6: ABGC » AEHC(g-g) = ;fj f;g 2@ ;]\\;i TN /| BE.

Do tam giac AMN canva K la diém chinh gitra cung nhé MN cua dudng tron ngoai ti€p tam giac
AMN nén AK 1a dwomg kinh, khi d6 ANK =90°.

Hay 7N // BE [/ KN .nén T,K,N thang hang.
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Do G,J c6 dinh suyra T c6 dinh.
Twong tw R co dinh.

GOL —  BOC

Ta ¢6 T/J7a+T1</7z=T+MKN: +MKN =180°.

Suy ra tir gidc KRJT noi tiép.
Mat khdc do 7,R,J c6 dinh nén dwong tron ngoai ti€p tam giac 7JR cd dinh.
Suy ra K ludn thudc mét dwong tron co dinh.

Cau 52. (Trwong chuyén Tién Giang nam 2025 - 2026)

Cho tam gidc ABC nhon (4B < AC) c6 duwong cao AH va duwong phan giac trong AD (H,D thudc
canh BC).Ké DM vudng géc véi AB tai M ,ké DN vudng goc véi AC tai N.Goi P la tryc tdm
clia tam giac ABD, QO 1a giao diém ciia BP va AD.Chirng minh rang:

a) Nam diém A,M,H,D,N cung thuéc mét dwong tron.

b) _BH—C_H
BM CN'

o AQ AM BH
OD BM DH

d) Badiém H,Q,N thang hang.

Loi giai

,\Y

M P Q

B H D C
a) Dé thiy AMD = AHD = AND =90’ (gt), suy ranam diém 4,M,H,D,N cungthuéc mot dwong

tron.
b) Xét hai tam giac CDN va CAH c6
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Géc ACB chung,

CND = CHA = 90" (gt),

CH CA
Suyra ACDN «» ACAH ( g — din dén —=— (1
y ( & g) CN CD ( )
Xét hai tam gidc BDM va BAH c6
Géc ABC chung,
BMD = BHA=90" (gt),
BH BA
Suy ra ABDM «» ABAH din dén —=—"— (2
y (g-g), = ap )

Mat khac AD la dwong phan gidc trong cia tam giac ABC nén

4B _BD . CD_BD
AC CD’ CA " BA

BH CH

Tw (1), (2), (3) suyra; —=——.

(1), (2), () suy ra: =0
AM BH DM - cotBAD AH cotABD cotBAD QA QD 0A

BM DH DM -cotABD AH-cotBDA cotBDA QOB QB QD

c) Ta cé:
d) Xét tam gidc ABD c6 AH,DM 1an lwotla hai dwong cao cit nhau tai P, suyra P 1a truc tAm cla
tam gidc ABD, dAn dén BO L AD, hay BOA =90".

Ta c6: BHA = Z?Qjél =90°, suy ra bén diém 4,B,H,Q cungthudc mét dwong tron, hay ti gidc ABHQ
noi tiép.

Do d6 BAQ + BHQ = 180",
Ma BHQ+ DHQ =180° (k& bii) nén DHQ = BAD (4).
Mt khac BAD = CAD (AD 14 phan giac cia BAC) (5)

Va CAD = DHN gdc nodi ti€p chin cung DN ciia dwong tron duwong kinh 4D ) (6)

Tt (4), (5), (6) suyra Ii-I\Q = DHN , dan dén ba diém H,Q, N thang hang.

Cau 53. (Trwong chuyén Tuyén Quang nam 2025 - 2026)

Cho tam gidc ABC (AB < AC) nodi tiép (0). Ké duwong kinh AD cia (0); AD cat BC & E; dwong
cao AH cuatam gidc ABC cat (O) & F khac A. Goi K 1a hinh chiéu ctia D trén BC; FK cat (O)
& [ khac F.

0 |www.facebook.com/mathexpress.vn (O] 1900 633551 103




MathExpress Education | | www.mathexpress.vn

a) Chirng minh rang FH = DK.
b) Goi J 1a giao diém ctia AK va EI. Chirng minh rang JE.JI = JA.JK.
c) Tiép tuyén tai 4 ctia (O) cat BC & S. Chitng minh rang SD, EI va (O) cung di qua mot diém.

Loi giai

’

S B
M

A
F

a) Taco AFD =90° (g6c ndi tiép chan nira dwong tron).

Mat khac FH 1. HK, DK 1 HK nén FHKD la hinh chit nhit.

Suyra FH = DK.

b) Tiry a) ta cé6 FD// HK, suy ra IKC = IFD (dong vi) = 14D (gbc noi tiép) = IAE do d6 IAEK
noi tiép.

Suy ra EAK = EIK hay EAJ =KIJ.

Mit khac AJE = LK (d6i dinh) nén hai tam gidc EAJ va KIJ dong dang.
Suy ra /4 - I hay JE.JI = JA.JK.
JI JK

¢) Goi M la giao diém cta EI v&i (O).

Vi SA4 la ti€p tuyén nén SA L AD suy ra SAKD noi tiép, do d6

—_—

ADS = AKS = AKE = AIE (t& gidc AIKE noitiép) = AIM = ADM (géc noi tiép).
Suyra S,M ,D thang hang hay SD,EI va (0) cung di qua diém M.

Cau 54. (Trwong chuyén Ha N6i nam 2025 - 2026)
Cho tam giac ABC c6 ba gbc nhon ( AB < AC ), ndi tié€p dwong tron ( O ). Pwong cao AD cla tam
gidc ABC catduongtron (O) tai diém E ( E khac 4 ). Goi K 1a chan dwong vudng goc ké tir di€m

E dén duong thang A4B.

(1) Chirng minh b6n diém E,D,B,K cung thudc mot dwong tron.
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(2) Puong thang A0 cat dwong thang BC tai diém S . Chirng minh EA 1a tia phan gidc cha goc
CEK va AB.AC = AE.AS.

(3) Goi H 1a trwc tAm cta tam gidc ABC va I 1a trung diém cua doan thang AB. Chirng minh
dwong thang SI vudng goc véi dudng thang HK .

Loi giai

(1) Tam gidc BKE vuongtai K (do EK | AB )

Do d6 B,K,E cungthudc duwong tron duong kinh BE (1)

Tam giac BDE vudngtai D (do AD 1 BC )

Do d6é B,D,E cung thudc duwong tron duong kinh BE (2)

Tw (1) va (2) tacod B,K,E,D cung thudc dwong tron dwong kinh BE
(2) Ta cé: ABC + KBD =180° ma DEK + KBD =180 (do tt giAc KBDE nbi tiép), ABC = DEC (gbc
ndi tiép cung chin cung AC) nén DEK = DEC

Suy ra EA latia phan gidc cua CEK

Ke duwong kinh AF cua dwong tron

Khid6 4,0,S,F thang hang

Ta c6: FAC + AFC =90 (do tam giac AFC vuodngtai C )

Ma ABD + BAD = 90°, ABC = AFC (hai géc ndi tiép cung chin cung AC) nén BAD = FAC
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Xét AABE va AASC cb
E‘EE = gl?? (cmt)
AEB = ACS (ciing chin cung AB)

Do d6 AABE » AASC (g.g)

Suyra A8 _AE \ oy 4B AC = AS- AE
AS  AC

(3) Goi G lagiao cia CH va 4B

Khidé CG L AB

Ta ¢6: BCG +GBC = 90", BCE + DEC = 90", DEC = GBC
Nén BCG = BCE

Khi d6 ADHC = ADEC (g.c.g) nén DH = DE

e~ — e~ —— — e~ - —

Ta c6: BAS = BAD + DAS, DAC = DAS + SAC,SAC = BAD
Do d6 BAS = DAC

Tt gidc BDEK noi tiép nén DKE = DBE

Ma DBE = DAC = BAS nén DKE = BAS

Xét aDKE vA aSAB ¢6  DKE = BAS
DEK = ABS

Do d6 ADKE « ASAB( g.g)

Ma AB =2IB,DE :lHE nén Ezﬂ hay E:E
2 2IB 2SB B SB

Ma KEH = IBS nén AEKH « ABIS (c.g.c)

Do d6 EKH = BIS

Ma EKH + IKH = IKE =90° nén BIS + IKH =90’
Suyra KH 1 IS (dpcm)
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