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—OE 1 BD
14. PE BINH PINH

Cho duong tron (O;R), hai dudong kinh AB va CD vudng géc nhau. Trong doan
thang AB lay diém M(khac diém O), dudng thang CM cit CM cit dudng tron (O)
tai diém thir hai N. Puong thang vudng goc voi AB tai M cit tiép tuyén tai N voi
duong tron (O) & diém P.

a) Chtrng minh ttr gidc OMNP néi tiép dugc trong dudng tron.

b) T giac CMPO 1a hinh gi?

¢) Chtrng minh tich CM.CN khéng doi.

d) Chimg minh khi M di dong trén doan thang AB thi P chay trén mot duong
thang c6 dinh.
Bai 4: (4,0 diém)
a) Chung minh ttr giac OMNP ndi tiép duoc trong dudng tron.
Ta cd: ONP=0OMP =90° = Tir gihc OMNP noi tiép dugce trong dudng tron dudng
kinh OP

b) Tt giac CMPO 1a hinh gi?

Ta c6: MP//CO (vi cung vudng goc véi AB) (1)
=P = 51 (cap goc so le trong)

Ta co: P =N, (goc ndi tiép ciing chan cung MO cua duong tron du’O'ng kinh OP)
Lai co: C, =N, (vi tam giac ONC can tai O)
Do do: a =0, = MC//PO (2)

Tu (1) va (2) = T giac CMPO 1a hinh binh hanh )

A ] B
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¢) Chtrng minh tich CM.CN khéng doi.

Ta c6: DNC =90°(goc ndi tiép chin nira dudng tron)
Xet: ACND va ACOM co:

DNC =COM =90° va C, : chung

CN _CD

ACND ~ ACOM (g — o) = S = €0
= (&=2)=Cco=cn

— CN.CM = CO.CD = R2R = 2R’ : khong ddi

d) Chimg minh khi M di dong trén doan thang AB thi P chay trén mot duong thang
c¢d dinh.

Tacod: C =0, (cmt) 0, = N, (so le trong va MC//OP)

Ma: C, =N, (cmt) Do dé: 0, =0,

Xét: APDO va APNO c6: ON = OD(= R); 0, =0, (cmt); OP: canh chung

— APDO = APNO(c — g — ¢) = PDO = PNO=90" = PD 1 CD

Ma: C, D 1a hai diém c6 dinh =dudng thang PD c6 dinh

Vay: khi M di dong trén doan thing AB thi P chay trén mot dudng thang PD cb
dinh.

15. PE CHUYEN HA TINH
Bai 4 : Cho AABC nhon (AB < AC) ¢6 AH vudng goc véi BC tai H. Goi D, E lan
lwot 14 hinh chiéu vudng goc ctia H trén AB va AC. Puong thang DE cat tia CB tai
S.
a) Chtrng minh rang céc t& giac ADHE, BCED noi tiép duoc duong tron.
b) Pudng thang SA cit dudng tron duong kinh AH tai M. Cac dudng thang BM va
AC cit nhau tai F. Ching minh rang FA. FC + SB. SC = SF?
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B [AD L DH(gt)__ [ADH=90" F
Baid:a) Tacod ! = i
|AE L EH(gt) lAE‘H =9(’
— ADH +AEH = 90° +90° =180’
Suy ra tr giac ADHE ndi tiep
(Tong 2 goc doi bang 1809)
Mat khéc, C=AHE (cing phu véi EHC)
AHE = ADE (gbc noi tiép cung chin AE) N
— C =ADE ma (k& bu)
— C+EDB =180’ . Suy ra ttr gidc BDEC E
noi tigp (Tong 2 goc doi bang 1809)

M

b) Theo cau a ta co tir giac BDEC ndi tiép
= C+EDB =180’ S
ma SDB +EDB =180° (k& bu)

— C=SDB. Xét ASDB va ASCE ¢6

o

|C=sDB _ SB SD
{0 = ASDB ~ ASCE (g— g) = —— =-_=SBSC =SDSE
1 S chung SE SC
. . . _ SM SD
Chimg minh tirong tir ta cling c6 ASMD ~ ASEA (g—g) = SE = A = SDSE =SMSA
Tirdo suy ra SBSC =SMSA (1) = 5B _SM
SA SC

[SBSM
Xét ASMB va ASCA ¢ JSA " sC — ASMB T ASCA (g- g) =C =SMB

}S chung

- ma SMB+AMB=180" (ké bi) = C+AMB =180 nén tir gidc AMBC néi tiép (Tong 2 goc ddi
béng 1807).

. . , _ FA FM _
Chung minh twong ty nhu trén ta c0 AFMA ~ AFCB (g—g) = ) = c = FA FC =FM.FB(2)

Trén SF ta liy diém N sao cho FNM = MBS ta c6: FNM +MNS =180° (k& bin)
— MBS + MNS =180
Ta lai c6 MBH + MAC =180° (Vi ti gide AMBC ndi tiép) ma MBH + MBS =180° (k& b)
—MBS=MAC ma FNM=MBS =FNM=MAC. Tir d6 suy ra FNM+FAM =180° nén t
giac FAMN noi tiép (Tong 2 goc doi bang 1807).
Chung minh twong tir nhu trén ta lai co

) FN M )
AFNM ~ AFBS (g—g) = B = IS —=FN.FS=FMFB(3)

SN SM

ASNM ~ ASAF (g—g) = SA = SN.SF =SM.SA (4)

Tuw(l);(2):(3)va(4)tacd
FAFC+SBSC=FMFB+SMSA =FN.FS+SN.SF=SF(FN +SN) = SF* (dpem)
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16 . PE THAI NGUYEN
Bai 9:
(I diém)

Cho dudng tron (Z,R), biét R =3cm. Tir mot diém M ndm ngoai duong
tron, ké hai tiép tuyén MA, MB dén duong tron (4,B 1a cac tiép diém). Cho
biét dién tich t gidc MAIB 1a 12¢m?. Tinh d6 dai doan thang MT.

Bai 10:
(I diém)

Cho dudng tron (O,R)va diy cung CDcbd dinh khong di qua O,
cho 4 va B di dong trén cung 16n CD sao cho CA va DB luén song song
v6i nhau. Goi M 1a giao diém AD va BC. CMR:

a) Cac diém C, D, O, M cung nam trén mot duong tron.

b) OM L BD

17. PE CHUYEN HA NOI
Bai IV ( 3,0 diém)

Cho tam giac ABC khong phai 1a tam giac can. Pudng tron (O) tiép xuc véi
cdc canh BC, CA, AB lan luot tai M, N, P. bPuong thrfmg NP cit cac duong théng
BO, CO lan luot tai E, F.

1) Chimng minh hai goc OEN va OCA bang nhau hodc bu nhau.

2) Chung minh bon diém B, C, E, F cung thudéc mot duong tron.

3) Goi K la tam dudng tron ngoai tiép tam giac OEF. Chirng minh ba diém

0, M, K thiang hang.
Bai V ( 1,0 diém)

Trong mit phang cho sau diém Aj, Az, As,...As trong d6 khong co ba diém
nao thang hang. Vi ba diém bat ky trong sb sau diém nay ludén tim dwoc hai diém
ma khodang cach giita chung nho hon 671. Ching minh trong s6 A, A,, As,...Ag da

cho, ludn tim dugc ba diém 1a ba dinh ctia mot tam gidc ¢6 chu vi nhé hon 2013
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HD:

Hinh 2

B M

Chirng minh tir gidc BCEF la tir gidc ngi tiép (1 diém)

Tir chimg minh trén suy ra 4 diém O, N, E, C cung thuoc mot duong tron = BEC = ONC
~90° (1)

Tuong tu 4 diém O,P,F,B cung thudc mot dudng tron=> BFC = 0PEB =90°(2). Tir (1) va (3)
suy ra BCEF 1a tir giac noi tiép

Chitng minh O,M,K thing hang (1 diém)

Goi I 1a giao diém cua CE va BF. Bon diém O,N,E,C thudc mot duong tron =

INC =90° = BE | CI

)CE =
Tuong tu CF1BI=0 la truc tim ctia tam giac IBC=1,0,M thang hang (3)
T giac OEIF noi tiép dudng tron duong kinh O =1,0,K thang hang (4)
Tir () va () suy ra O,M,K thang hang

Chirng minh rang ton tai tam gidc ... (I diém)
Véi A, Ax bat ky (1<i<k<6) ta quy dinh :
+ Néu AjA<671 thi Ai, Ak duoc ndi v6i nhau boi doan théng mau xanh

+Néu A;A>671 thi Ai, Ak duge ndi véi nhau bai doan thrfmg mau do
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Xét 5 doan thing AjA,, A As, ...AAg. Theo nguyén 1y Diriclet, ton tai 3 doan thang cung
mau. Khong mat tinh téng quét, gia sir ba doan d6 14 AjA,, AjAs3,A Ay

Truong hop 1: ba doan A A,, A1As,A1A4 cung mau xanh. Do tdn tai mot canh trong
AA;A3A4 c6 mau xanh, chéng han A,A3=AAA,A; thoa mén diéu kién

Truong hop 2: Ba doan A A, A1A3,A1A4 cung mau dd =AA,A3A4 thda man diéu kién

18. PE PONG THAP

Ciu 6 : (3,0 diém ) Cho tam giac ABC ndi tiép dudng tron (O ), ban kinh R ,
BC = a, v&ia va R 1a cac sb thuc duong . Goi 7 1a trung diém cta canh BC . Cac
gbc CAB ,/TBY?,@ déu 1a gbéc nhon .

1) Tinh Ol theoa vaR .

2) Lay diém D thudc doan A7 , v6i D khac 4, D khac I . V& dudng thing qua
D song song v&i BC cat canh AB tai diem £ . Goi F la giao diém cia tia CD va
duong tron (O ), voi F khac C.

Chtng minh t giac ADEF 1a tt giac noi tiép dudng tron .

3) Goi J 1a giao diém cuia tia A va dudng tron (O ) , v6i J khac 4 .

Chtng minh rang 4B.BJ = AC.CJ .

HD
1) Tinh OI theo ava R :Ta co :11a trung diém ctia BC ( gt)
Nén IB = IC = %zg va OI 1 BC (lién hé duong kinh va day )
, . g o , _ J4R*-a?
Xét AOIC vuong tai I : Ap dung dinh 1y Pytago tinh dugc : Ol = s

2 )Chirng minh tir gidc ADEF la tir gidc ndi tiép dwong tron :
Ta c6: ABC=AED (dongvi) Ma ABC=AFC ( cung ndi tiép chin AC)
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Suy ra : AED=AFC hay AED=AFD Tu gidc ADEF co : AED=AFD (cmt)
Nén t& giac ADEF ndi tiép dugc dudng tron ( E, F cing nhin AD duéi 2 gbc bang
nhau )

3 ) Chitng minh ring AB.BJ=AC.CJ :

Chtirng minh AAICEEIABI) (g-g) = —~=—+ (1)

Chung minh AAIBEEIACII (g-g2) = ——~=— (2)

Ma BI=CI (114 trung ditm BC) (3)

AB AC

T BI = AB.BJ=AC.CJ

Tae(1),(2),(3)suyra:

19. PE BAC GIANG

Ciu IV (3 diém ) Cho duong tron (O;R) dudng kinh AB c¢b dinh. Trén tia ddi cia
tia AB ldy diém C sao cho AC=R. K¢ dudng thing d vudng goc véi BC tai C. Goi
D la trung diém ctia OA; qua D v& day cung EF bét ky cua duong tron (O;R), ( EF
khong 1a dudng kinh). Tia BE cét d tai M, tia BF cit d tai N.
1. Chtng minh t&r gisc MCAE ndi tiép.
2. Ching minh BE.BM = BF.BN
3. Khi EF vudng goc voi AB, tinh d6 dai doan thang MN theo R.
4. Ching minh rang tam I ctia dudng tron ngoai tiép tam gidc BMN luén nam trén
mot dudng thang cd dinh khi day cung EF thay doi.

HD
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a) Ta c6 goc AEB = 90°( goc nodi
tiép chan nira duong tron) => goc
AEM =90° ( vi goc nay ké bu véi
gbc AEB)

Xét to giac MCAE co:

goc ACM =90° (gt)

gdc AEM =90° ( CM trén)

=> g6c ACM =90° +goc AEM
=180° ma hai goc ndy & vi tri d6i
dién nhau

= tir giac MCAE noi tiép.

b) Chung minh ABAE ddng dang tam gidc ABMC => BE.BM = BA.BC (1)
Chting minh A BAF déng dang v6i ABNC => BF.BN =BA.BC (1)

Tu (1) va (2) = BE.BM = BF.BN

Cach 2: Goc BMN = g6c BAE ( cung bu vé1 goc CAE)

ma goc BAE = goc EFN ( Hai goc noi tiép cung chin mot cung )

=> Goc BMN = goc EFN

Xét ABEF dong dang véi ABNM => BE.BM = BF.BN

3

¢) Ap dung dinh li Py-ta-go vao tam giac EDO vuédng tai O ta ¢ DE = - R

—> DE =R3

Vi EF vudng goc véi BC va D 1a trung diém cua BC nén ta s& chimg minh duogc

EF 1a dudng trung binh ctia tam giac BMN => EF =2R /3.

d) Goi A' 14 giao diém cta duong tron ngoai tiép tam giac AEF va tia AB
Ta chimg minh dugc E, AN vaM, A, F théng hang
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=> A d6i xtg véi A' qua C => B dbi xtmg v6i A' qua diém A ma A' ¢d dinh
=> Tam I ciia duong tron ngoai tiép tam giac BMN nam trén duong trung truc cia
doan thang BA'.
20. PE CHUYEN HOANG VAN THU HOA BINH
Bai 3: (3 diém) Cho tam gidac ABC cén tai A noi tiép trong duong tron (O). Cac
tiép tuyén tai B va C cta dudng tron (O) cit nhau tai K. Ké duong kinh AD.
Chtng minh rang:  a) Ba diém K, A, D thang hang.
b) Bébn diém A, B, K, H cung thugc mdt duong tron, véi H la fgiao diém cua
BD va AC.
c¢) KH song song véi BC.
Bai 4: (I diém) Gia sit AD, BE va CF 1a cic dudng phén giac trong cua tam giac
ABC. Ching minh rang tam giac ABC déu khi va chi khi dién tich tam giac DEF

bing % dién tich tam giac ABC.

HD
Bai 3.
a) Taco AB=AC; OB=0C; KB=KC

=> A, O, K ndm trén dudng trung truc ctuia
Ma D thudc AD nén D ciing nam
trén duong trung truc cia BC

=> A, K, D thang hang.

b)Vi D nam trén dudng trung truc

cua BCnén AD 1 BC

=> DB=DC => KBH = KAH
= T gidc BAKH ndi tiép

c) KH // BC vi cung vuong goéc voi BC. K
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Bai 4.

+) Chimg minh diéu kién can: Cho Tam
giac ABC déu, AD, BE va CF 1a cac

F duong phan giac trong cuia tam giac

ABC ta can ching minh:.

SDEF _ (l)z _ l
S 4nc 2 4

Do tam giadc ABCdéu va AD, BE, CF la

B< D —~C

cac duong phan gidc cua tam gidc nén ta co

2 2
DE _EF_DF_1_. ADEF ddng dang véi AABC => Soe :(Ej = (l) =

1
AB BC AC 2 S, \AB 2) 4

+) Chimg minh diéu kién di: Cho Tam gidc ABC, AD, BE va CF la cac duong

phan giac trong cua tam giac, thda Soer 1 , tacan ching minh: AABC la tam
ABC

giac déu.
bat BC=a; AC=b; AB=c(a,b,c>0)

Vi AD 14 phén gidc BAC nén ta c6

DB ¢ DB c DB c ac
DC b DB+DC c+b a c+b c+b
& DC=a-DB=a-—% -
c+b c¢+b
, . , _ab _ bc _ bc _ ca
Chung minh tuong tu ta c6: EC = ; EA = ; FA= ; FB=
a+c a+c a+b a+b
Ta co SDEF — SABC _SAEF _SBDF _SCDE —1- SAEF _ SBDF _ SCDE =1 -
ABC SABC SABC SABC SABC

AF.AE _BF.BD CECD _ _
AB.AC BA.BC CACB

2abe theo gia thiét ta co: 2abe =1
(a+b)(b+c)c+a) (a+b)b+c)c+a) 4
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= (a+b)(b +c)(c +a)=8abc < a(b—)*+b(c-a)*+cb—-a)P’=0

= a=b=c=> AABC la tam giac déu.

21. PE AN GIANG
Bai 4. (3,0 diém) Cho dwong tron tim O dwong kinh AB ; C la mét diém trén
duwong tron sao cho sé do cung AC gap doéi sé do cung CB.Tiép tuyén tai B vi
dwong tron (O) cdt AC tai E.Goi I la trung diém ciia day AC.
a.Chitng minh rang ti gidc IOBE néi tiép.
b.Chirng minh rang EB> = EC . EA .
c.Biét ban kinh dwong tron (O) bang 2 cm, tinh dién tich tam gidc ABE .

22. PE CHUYEN VINH PHUC

Ciu 4 (3,0 di¢m).Cho duong tron (O) va diém
M nam ngoai (0). T diém M ké hai tiép tuyén
MA,MC (A,C 1a céac tiép diém) téi dudng tron
(0). Tirdiém M ké cat tuyén MBD (B nam giira
M va D, MBD khong di qua 0). Goi Hla giao
diém ctia OM va AC. T C ké dudng thang song
song v&i BD cat dudng tron (0) tai E (E khéc C),

goi K 1a giao diém ctia AE va BD . Chtng minh:
a) Tt gidc 0AMC nodi tiép.

b) K 13 trung diém cta BD.
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¢) AC 1a phan giac ctia goc BHD .

HD: Tt gidc 0AMC ndi tiép.

Do MA, MC 14 tiép tuyén ciia (O) nén OA L MA, OC L MC = OAM = OCM = 90"

— OAM +0CM =180° = T gidc OAMC nbi tiép dudong tron duong kinh OM.

K la trung diém cua BD.

Do CE // BD nén AKM = AEC, AEC = ACM (cung chin cung AC) = AKM = ACM . Suy
ra tir gidc AKCM noi tiép.

Suy ra 5 diém M, 4, K, O, C cung thudc dudng tron duong kinh OM = OKM =90° hay

OK vudng goc v6i BD. Suy ra K 13 trung diém cta BD.

AH 13 phan giac cua gbc BHD .

Ta co: MH.MO = MA*>, MA> = MBMD (Do AMBA,AMAD d6ng dang) = MH.MO = MB.MD
— AMBH, AMOD ddng dang = BHM = ODM = tir giac BHOD ndi tiép=> MHB = BDO (1)
Tam giac OBD cén tai O nén BDO = OBD (2)

Tt giac BHOD ndi tiép nén OBD = OHD (3)

Tir (1), (2) va (3) suy ra MHB = OHD = BHA = DHA= AC 14 phén giac cia gbc BHD.

23.TUYEN SINH LOP 10 THPT NGUYEN BINH - QUANG NINH
Cau IV (3 diém) Cho dudng tron tam O duong kinh AB, M 1a diém chinh gitta

ctia cung AB, K 12 mot diém bét ky trén cung nhd BM. Goi H 1a chan dudng vudng
goc cia M xubéng AK

a) Chung minh rang AOHM la tir giac noi tiép

b) Tam gidc MHK 1a tam gidc gi? Vi sao?

¢) Ching minh OH la tia phan giac cua goc MOK
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d) Goi P 1a hinh chiéu vudng goc cta K 1én AB. Xéc dinh vi tri cua K dé chu vi

tam giac OPK 16n nhat
HD:

Hinh vé: 0,25
Vi M la diém chinh gifta cia cung AB, nén sd 4M =90°

=> AOM =90° (d/1 goc & thm), ma MH L AK (gt)

=> 4HM = 90° Trong ti giac AOHM, »

ta co: AOM = AHM =90"
Do d6 dinh O va H luén nhin doan Am dudi

mot goc 90°, nén AOHM 1a tir gidc noi tiép

Xét tam giac vuong MHK c6 MKH =45° Nén AMHK vudng cin tai H

Vi tam giac MHK cén tai H nén : HM = HK
Xét AMHO va AKHO c6 HM =HK (¢/m trén) HO canh chung
OM=0K =R Suy ra A MHO = A KHO ( ¢c-c-¢)

Nén MOH = KOH , Do vay OH la phan giac ctua goc MOK

Ta c6 chu vi ciia tam giac OPK 1a: C = OP + PK + OK. Ma OK khong d6i, nén
chu vi tam giac OPK 16n nhit <> OP + PK 16n nhat

Ap dung bat dang thirc Bu-nhi-a-cop-ski ta co

(OP + PK)? < (12 + 1%)( OP? + PK?) = 2R Vay (OP + PK)? 16n nhat bang 2R2,
nén OP + PK 16n nhét bang~2R . Do d6 chu vi ctia tam giac OPK 16n nhét bang:
V2R + R =(+2 +1)R, khi OP = PK hay K 1a diém chinh giita ciia cung MB

DE DONG NAI

Ciu 6. (3 diém)
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Cho tam giac ABC noi tiép duong tron (O) ban kinh R, BC =a, véiavaR 1a
céc s6 thuc duong. Goi I 13 trung diém cta canh BC. Cac goc CAB ,ABC,BCA déu
la goc nhon.

1) Tinh OI theo a va R.

2) Ly diém D thudc doan AL voi D khac A, D khac 1. V& duong thiang qua
D song song v&i BC cat canh AB tai diém E. Goi F 1a giao diém cua tia CD va duong
tron (O), v6i F khac C. Chimg minh tir gidac ADEF 13 ttr giac noi tiép dudng tron.

3) Goi J 1a giao diém cuia tia Al va duong tron (0), voi J khac A. Chimg minh
rang AB.BJ = AC.CJ.

HD
Cau 6 : (3,0 diém)
1) Tinh OI theo a va R: Ta c6 : I 13 trung diém cua BC ( gt)

Neén IB = IC = %:% v OI LBC (lién hé duong kinh va ddy )

Xét AOIC vudng tai 1 c6: OC2>=0I*+1C’ (dinh Iy Pytago )

2 2_ 2 2_ 42
:>012=OC2—1C2=R2—(%) =4R4 a 3012:#

2 )Chitng minh tir gidac ADEF la tir gidc ngi tiép dwong tron :
Ta c6: ABC=AED ( dong vi )Ma ABC=AFC ( cung ndi tiép chan AC)
Suy ra : AED=AFC hay AED=AFD Tt giac ADEF ¢o : AED=AFD (cmt)
Nén tir giac ADEF 1di tiép duogc dudng tron
(E, F cung nhin AD duéi 2 gbc bang nhau )
3 ) Chitng minh ring AB.BJ = AC.CJ :
Xét AAICvaABII c6 :
AIC=BIJ ( dbidinh)
IAC=IBJ ( cing ndi tiép chin CJ)
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Vay AAICEBIABI (g-g)

Al AC
3 g (D

Chung minh AAIBEEACII (g-g)

Al AB
=c~cs ()

Ma BI=CI (1 1a trung ditm BC) (3)

Tu(1),(2),(3)suyra: 2B_AC

24. DPE NINH BINH

Ciu 4 (3,0 diém). Cho duong tron timO, ban kinh R. M 1a mdt diém nam ngoai
duong tron. Tir M ké hai tiép tuyén MA va MB dén duong tron (A, B 14 hai tiép
diém). Goi E 1a giao diém ciia AB va OM.
1. Chimg minh tir giac MAOB la tir gidc ndi tiép.
2. Tinh dién tich tam giac AMB, biét OM =5 va R =3.
3. Ké Mx nim trong tam goc AMO cat dudng tron tai hai diém phan biét C va
D (C nam gitra M va D). Chtrng minh rang EA 1a phan giac cta goc CED.

HD
A
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3. — Ching minh AMAO vudng tai A, Puong cao AE
=ME.MO = MA? = ME.MO = MC.MD(= MA?)
ME MC

— = == ma AMDO va AMEC c6 gbc M chung nén hai tam giac déng dang
MD Q"

Tur da suy ra tir giac ECDO no1 tiép vi c6 CDO + CEO = CEM + CEO = 180°
= QED =QCD = ODC = CEM
— CEA = DEA ( cung phu v&i 2 goc bang nhau)= EA 1a phan giac cia CED

25 . PE TRUNG HQC PHO THONG CHUYEN BEN TRE
NAM HOQC 2013 — 2014

Ciu 4 (7,0 diém) Cho duong tron tam O. Tir mot diém 4 nam ngoai dudng tron ké
cac tiép tuyén AT va AS voi duong tron ( 7, S 1a cac tiép diém). Trén cung 16n 7S
liy diém D sao cho TOD < SOD < 180°. Ké cac duong cao TE, SF va duong trung
tuyén DM cua tam giac TSD.

a) Chimg minh rang:

*YDE. TA = DT.TM.

*)DOT = ETM .

*)Tam giac DEM d6ng dang voi tam giac DTA.

b) Goi N 1a giao diém ctia DM va EF; P 1a giao diém cta AD va TS. Ching

minh rang NP song song voi AM.

26. PE HAI PHONG
Bai 3: (3,0 diém)
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Cho tam giac nhon ABC ndi tiép dudng tron (O), cac dudng cao AD, BE, CF cit
nhau tai H (D € BC,E € AC,F € AB).
1. Chtrng minh cac t&r gisc BDHF, BFEC noi tiép.
2. Puong thang EF cat duong tron (O) tai M va N (F nam giita M va E).
Chtrng minh: AM=AN.
3. Ching minh AM 1a tiép tuyén cua dudng tron ngoai tiép tam giac MHD.
HD

V& hinh dung dé 1am cau 1

+ Ta ¢6 BFH = BDH =90° (vi AD va CF 1a duong cao cia AABC)

=> BFH + BDH =180". Suy ra tt giac BDHF noi tiép

+Ta ¢b6 BFC =BEC =90"(vi BE va CF la duong cao cia AABC)

Suy ra hai diém E, F cung thudc duong tron dudng kinh BC. Hay tr giac BFEC

ndi tiép.

2. (0,75 diém)

14 — — \ \ r.. —_ \ e 1 = —_ /4 14 2 2 A
Ta cd AEF = ABC(cung bu vo1 FEC) ma AEF :5( sd AM + sd NC) (goc c6 dinh ¢ bén

trong duong tron) ABC = %( sd AN +sdNC) (goc noi tiép) Suyra AM = AN
3. (0,75 diém) AAFH dong dang v6i AADB (g.g) => AF.AB = AH.AD (1)
AAFM dong dang véi AAMB (g.g) => AM? = AF.AB 2)

Tur (1) va (2) suy ra: AM2 = AH.AD => AAMHdbng dang v6i AADM (c.g.c)

=> AMH = ADM Vay AM la tiép tuyén ctia dudng tron ngoai tiép AMHD.
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27. PE LAM SON ( Danh cho thi sinh thi chuyén tiéng Nga va Phap)
Ciu 4 :(3 diém)
Cho Tam giac déu ABC, Trén céac canh BC; CA; AB lan luot léy cc diém
M,N,P Sao cho BM=CN=AP
1) Chimg minh:Tam dudng tron ngoai tiép tam gidc ABC va tam dudng tron
ngoai tiép tam giac MNP tring nhau.
2) Goi L;J;K lan luot 1a trung diém cua MN; BC; CA Chung minh ba diém 1; J;
K thang hang
3) Khi M di dong trén doan BC va N di dong trén doan CA Hay xgc dinh vi tri
cac diém M; N dé doan MN c¢6 d6 dai nho nht.
HD
Luu ¥ rang tim dudng tron ngoai tiép tam giac déu ciing

la trong tam cua no, hay thuc hién cac budce sau:

chtrng minh: tam giac MNP déu
-ké MF// AC ( nhu hinh v&) NE 14 trung tuyén

- chirng minh: PF= AN suy ra JE//= % AN

Nho Ta 1ét Suy ra % N % :% tor d6 suy ra O la trong tdm trung cua hai tam giac

déu suy ra diéu can ching minh.
b) Ké PQ ?? AB ( Qe AC) chtitng minh cho CQ= AN suy ra KN=KQ
ma KJ // MQ nén KJ di qua trung diém I ctia MN

Opat M _ro<k<n thi &Y —1-k tir d6 tinh duoc
CB CA
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SMNP: SABC —3k(1—k).SABC > (1 —%(k +1- k)z) SABC :% SABC déu bﬁl’lg Xély ra khi

k=1-k hay k=1/2  vay iﬂ z% suy ra % z% déng thirc xay ra khi k=1/2 khi

4BC
d6 M; N 1a trung diém cua BC va CA
28. PE THANH HOA
Céu 4: (3,0 diém): Cho (O;R) dudng kinh EF. Ban kinh IO vudng gbc voi
EF, goi J 1a diém bat ky trén cung nho EI (J khac E va I), FJ cit EI tai L;
K¢ LS vuong goc voi EF (S thude EF).
a) Chtmng minh t&r giac IFSL noi tiép.
b) Trén doan thang FJ 1y diém N sao cho FN = EJ. Chiig minh rang
tam giac
IJN vuong can.
¢) Goi (d) 1a tiép tuyén cua (O) tai diém E. Lay D 1a diém nam trén (d)
sao cho
hai diém D va I nim trén ciing mot nira mit phang bo 1a dudng thang FE
va
ED.JF = JE.OF. Chirng minh rang dudng thang FD di qua trung diém cta
doan thang LS.
HD
a) Vil thuoc (O) nén EIF =90'. Vi LS L EF nén LSF=90". K7

Tir d6 suy ra EIF + LSF =180°, do d6 tir giac IFSL noi tiép.

b) Ta c6 10 1L EF nén tam giac IEF 1a tam giac

vudng can tai I. Suy ra IE=IF (1).

Ta lai c6 IEJ = IFJ (hai goc ndi tiép cung chin cung 1J) (2)
Theo gia thiét ta c6 FN=EJ (3)
Tu (1), (2), (3) suy ra AIEJ =AIFN (c-g-C).
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Do d6 IJ=IN (4) va EIJ =FIN .

Suy ra JIN = EIJ + EIN = FIN + EIN = EIF =90° (5)

Twr (4) va (5) suy ra tam giac [JN vuong can tai L.

c) bat SE=x (0<x<R). Taco tam giac LES vudng can tai S nén LS =x.

Goi H 1 giao diém cta FD va LS. Vi D va L nam cung phia d6i véi EF nén H va L

nam cung phia doi voi S.

Ta ¢6 AFHS ~ AFDE (g-g) nén 25 = SE _2R=x  po 2R=X he (6)
DE EF 2R
Theo gia thiét £D.JF = JEOF < £2 - E (7,
OF JF
., LS JE
Ta lai cO AFLS ~ AFEJ (g-g) suy ra — =" (8).
: (g-g)suyra == (8)
Tu (7) va (8) suy ra ED _LS JED_/X* & pp- 2R 9).
OF FS R 2R-x 2R—x
T (6) va (9) suy ra HS = 2R=x R _x_LS pogoHIa trung diém cuia doan
2R 2R—x 2 2

LS.
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