[PE CUGNG CHUONG TRINH PAI HOC]

CAC BAI TOAN HINH ON THI VAO LOP 10
(Danh ting cho cdc em hoc sinh 16p 9 dang chudn bi én thi vdo 16p 10 khéng chuyén)

Bai 1
Cho hinh thang can ABCD (AB > CD, AB // CD) noi tjép trong duong tron
(0). Ke¢ cac tiép tuyén voi duong tron (O) tai A va D chung cat nhau ¢ E. Goi M la
giao diém cua hai duong chéo AC va BD.
1. Chting minh t& giac AEDM ndi tiép dugc trong mot dudng tron.
2. Chtmng minh AB // EM.
3. Puong thing EM cit canh bén AD va BC cuia hinh thang 1an lugt ¢ H va K.
Chtng minh M 1 trung diém HK.
1 1

4. Chtmg minh —2- -+ 4 1
HK AB CD

BAI GIAI CHI TIET (hinh 01)
1. Chting minh ti giac AEDM ndi tiép.

Tacé: EAC = % sd RC (goc tao boi tia tiép tuyén AE

va day AC cua duong tron (O))
Tuong tu: XDB = % sd DB (Dx la tia ddi cua tia tiép tuyén DE)

Ma AC = BD (do ABCD la hinh thang can) nén XC =BD. Do d6 EAC =xDB.

Vay tir gidc AEDM noi tiép duoc trong mot dudng tron.

2. Chung minh AB // EM.

Ta giac AEDM ndi tiép nén EAD=EMD (cung chin cung ED). Ma
EAD = ABD (gdc tao bdi tia tiép tuyén va diy cung véi goc ndi tiép cung chin cung
AD).

Suy ra: EMD = ABD. Do d6 EM // AB.

3. Chung minh M 1a trung diém HK.

HM _DH MK _CK

ADABCO HM /| AB = —=—. ACAB c0 MK // AB = —. Ma
AB DA AB CB
DH _CK " (dinh 1i Ta let cho hinh thang ABCD). Nén SM _MK "ny 46 MH =
DA CB ) AB AB
MK. Vay M Ia trung diém HK.
4. Chtmg minh —2— -+ 4 1

HK AB CD’
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Ap dung hé qua dinh 1i Ta let cho tam giac ADB c6 HM // AB ta dugc:

%z% (1). Ap dung hé qua dinh li Ta let cho tam gidc BCD c6 KM //
CD ta duogc: %:%(2) Cong (1) va (2) vé theo vé ta duoc:
HM +KI\/I _ DM +B|\/| _ DM + BM _ BD:l. Suy ra: 2HM +2KM _2. ma MH = MK
AB CD DB BD BD D AB CD
nén 2HM = 2KM = HK. Do do: T8 B 5 suyra: 2 -1 . 1 (dpem).
AB CD HK AB CD
Loi ban:

1. Do AC = BD = Afic =BED nén dé ching minh tir gidc AEDM ndi tiép ta
st dung phuong phap: Néu tir gidc ¢ goc ngoai tai mot dinh bang goc dbi cua dinh
cta dinh d6 thi t&r gidc d6 noi tiép. Vi cach suy nghi trén chi can vé tia Dx 12 tia
dbi cua tia tiép tuyén DE thi bai toan giai quyét dugc dé dang. C6 thé chting minh
tr gihc AEDM noi tiép bang cach ching minh khac duoc khong? (phan nay danh
cho cdc em suy nghi nhé)

2. Cau 3 ¢ con cach chimg minh nao khac khong? Cé dy. Thir chtimg minh
tam giac AHM va tam giac BKM bang nhau tir d6 suy ra dpcm.

3. Cau 4 1a bai toan quen thudc & 16p 8 phai khong cac em? Do dé khi hoc
toan cac em can cha ¥ cac bai tdp quen thudc nhé. Tuy vdy cdu ndy van con mot
cach gidi nira d6. Em thir nghi xem?

Bai 2

Cho ntra duong tron (O) duong kinh AB= 2R, day cung AC. Goi M la diém
chinh gitra cung AC. Puong thang ke tu C song song voi BM cat tia AM ¢ K va
cat tta OM ¢ D. OD cat AC tai H.

1. Chting minh tir giac CKMH noi tiép.

2. Chung minh CD = MB va DM = CB.

3. Xac dinh vi tri diém C trén nira dudng tron (O) dé AD 1a tiép tuyén cta nira
duodng tron.

_ 4. Trong truong hop AD la tiép tuyén ctra ntra dudng tron (O), tinh dién tich

phan tam giac ADC ¢ ngoai duong tron (O) theo R.

BAI GIAI CHI TIET
1. Chting minh t&r giac CKMH noi tiép.
AMB =90°(goc ndi tiép chan nira duong tron duong kinh AB) = AM L MB.
Ma CD // BM (gt) nén AM 1 CD . Vay MKC =90°.
A =C# (gt) = OM L AC = MHC =90°.
T giac CKMH c¢6 MKC +MHC =180°nén ndi tiép dugc c
trong mot duong tron.

D
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2. Chtmg minh CD = MB va DM = CB.

Ta c6: ACB=90°(gdc ndi tiép chin nira dudng tron)

Do do: DM // CB, ma CD // MB(gt) nén tor giAc CDMB Ia hinh binh hanh.
Suy ra: CD = MB va DM = CB.

3. Xéc dinh vi tri diém C trén nira dudng tron (O) dé AD 1a tiép tuyén cia nira
dudng tron.

AD 14 tiép tuyén cua dudng tron (O) < AD L AB. AADC c6 AK L CD va DH
1 AC nén M la tryc tdm tam giac . Suy ra: CM L AD.

Viy ADLAB < CM// AB < A =BC.

Ma kR = Me nén A = BC < A = Mec = BC = 60°. D

4. Tinh dién tich phan tam giac ADC & ngoai (O) theo R: K

Goi S 14 dién tich phan tam giac ADC & ngoai M c

duong tron (O). S; 1a dién tich tr giac AOCD.

S; 1a di¢n tich hinh quat goc ¢ tam AOC. A

Taco:S=S,-S5,

« Tinh Sp:

AD la tiép tuyén ciia duong tron (0) < A = Me = BC =60° = AOD =60°.
1

2
Do d6: AD = AO. g 60° = RY3 = Sapo = - AD.AO =%.R\/§.R _R f

AAOD = ACOD (C g. C) = Saop = Scop = Saocp = 2 Sapo = 2. \/_ RZ\/:

7R?.120° - 7R?
360° 3

2 2 2 2
« TINhS:S=S,-S,= R\3 — ”g = 3R Ji‘”R = %(3\@—71) (dvdt) .

* Tllnh SZ p?C:lZOO = SquatAOC =

Loi ban:

1. RO rang cau 1, hinh vé goi y cho ta cach chimg minh cac goc H va K 1a
nhitng goc vudng, va dé co duoc goc K vudng ta chi can chi ra MB L AM va CD//
MB. Piéu d6 suy ra tir hé qua cia goc ndi tiép va gia thiét CD // MB. Goc H vudng

duoc suy tir két qua cua bai s6 14 trang 72 SGK toan 9 tap 2. Cac em luu ¥
cac bai tap nay dugc van dung vao viéc giai cac bai tap khac nhé.

2. Khong can phai ban, két luan goi lién cach ching minh phai khong cac em?

3. Rd rang day 1a cau hoi kho d6i voi mot sé em, ké ca khi hiéu rdi van khong
biét giai nhu thé nao , c6 nhiéu em may man hon vé ngau nhién lai roi ding vao
hinh 3 & trén tir d6 nghi ngay dugc vi tri diém C trén nira duong tron. Khi gip loai
toan ndy doi hoi phai tu duy cao hon. Thong thudng nghi néu c6 két qua cia bai
toan thi s& xay ra diéu gi ? Két hop véi cac gia thiét va cac két qua tir cac cau trén
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ta tim duoc 101 giai cua bai toan . Vi bai tap trén phat hién M la tryc tam cta tam
giac khong phai 1a kho, tuy nhién can két hop voi bai tap 13 trang 72 sach Toan
9T, va gia thiét M 1a diém chinh giita cung AC ta tim duoc vi tri ciia C ngay.

V6i cach trinh bay dudi ménh dé “khi va chi khi” két hop vé6i suy ludn cho ta
101 giai chit ché hon. Em van c6 thé viét 101 giai cach khac bang cach dua ra nhan
dinh trudc rdi ching minh véi nhan dinh d6 thi c6 két qua , tuy nhién phai trinh
bay phan dao: Piém C nam trén nira dudng tron ma BC =60°thi AD I tiép tuyén.
Chtng minh nhan dinh d6 xong ta lai trinh bay phan dao: AD la tiép tuyén thi
BC =60°. Tir d6 két luan.

4. Phat hién dién tich phan tam giac ADC & ngoai dudng tron (O) chinh 1a
hiéu cta dién tich tir giac AOCD va dién tich hinh quat AOC thi bai toan dé tinh
hon so véi cach tinh tam gidc ADC trir cho dién tich vién phan cung AC.

Bai 3

Cho ntra duong tron (O) duong kinh AB = a. Goi Ax, By la cac tia vudng goc
voi AB ( Ax, By thudc cung mot nira mat phang bd AB). Qua diém M thugc nira
duong tron (O) (M khac A va B) ke tiép tuyén v6i nira duong tron (0); nd cit Ax,
By lan luogt 6 E va F.

1. Chirng minh: EOF =90°

2. Chimg minh ta gidc AEMO ndi tiép; hai tam giac MAB va OEF dong
dang.

3. Goi K 1a giao diém cua AF va BE, chirng minh MK L AB.

4. Khi MB = 3.MA, tinh dién tich tam giac KAB theo a. y
F
BAI GIAI CHI TIET x y
1. Chtrng minh: EOF=90°. c
EA, EM Ila hai tiép tuyén cta duong tron (O) R
cit nhau & E nén OE 1a phan giac cia AOM .
Tuong tu: OF 1a phan giac ctia BOM . : NoO °

Ma AOM va BOM ké bu nén: EOF =90°(dpcm)

2. Ching minh: TG gidc AEMO ndi tiép; hai tam giac MAB va OEF dong
dang.

Ta c6: EAO = EMO =90°(tinh chat tiép tuyén)

T giac AEMO c6 EAO +EMO =180°nén ndi tiép dugc trong mot duong tron.

e Tam gidc AMB va tam giac EOF c0: AMB =EOF=90°, MAB=MEO (cung
Chan cung MO cua duong tron ngoai ti€p tir giac AEMO. Vay Tam giac AMB va
tam giac EOF dong dang (g.g).

3. Goi K 1a giao diém ciia AF va BE, chimg minh MK L AB.
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Tam gidc AEK c6 AE // FB nén: % ’QE Ma : AE = ME va BF = MF
(t/chat hai tiép tuyén cat nhau). Nén % :% Do d6 MK // AE (dinh 1i dao cua

dinh li Ta- let). Lai c6: AE 1L AB (gt) nén MK L AB.
4. Khi MB = 3.MA, tinh dién tich tam giac KAB theo a.

Goi N 14 giao diém cia MK va AB, suy ra MN 1 AB.
MK FK NK BK

AFEA c6 MK//AE nén “E-FA (1). ABEA c6 NK//AE nén E"BE (2).
Ma ﬂ:% (do BF // AE) nén — % __ BK gy FK_BK (3)
KA KA+FK BK+KE FA BE
MK KN A
Tu (1), (2) va (3) suy ra “E-AE Vay MK = NK.
M4 \ M4 r r A S KN 1
Tam gidc AKB va tam giac AMB c6 chung day AB nén: =26 = _— ="
S,s MN 2

Do dos,,, :%SAMB.
y . . _ MB . .
Tam giac AMB vuong 6 M nén tg A = M—:\/§:>MAB=60 .

vayAMzgvaMB:¥ =S, = %%%%_16 2 3 (dvdt).

Loi ban:

(Pdy la dé thi tuyén sinh vao 16p 10 nam hoc 2009-2010 ciia tinh Ha Nam) .

Tir cau 1 dén cau 3 trong qua trinh 6n thi vao 16p 10 chac chan thay c6 nao
cling 6n tap, do d6 nhitng em nao 6n thi nghiém tic chac chan giai dugc ngay, khoi
phai ban, nhitng em thi nam qua ¢ tinh Ha Nam xem nhu tring ti. Bai toan nay co
nhiéu cau kho, va day 1a mot cau kho ma ngudi ra dé khai thac tir cau: MK cat AB
& N. Chung minh: K 1a trung diém MN.

Néu cha ¥ MK 14 dudng thang chira dudng cao cta tam giac AMB do cau 3
va tam giac AKB va AMB c6 chung day AB thi cac em s€ nghi ngay den dinh 1i:
Néu hai tam giac c6 chung day thi ti s6 dién tich hai tam giac bang ti s6 hai duong
cao tuong tng, bai todn qui v€ tinh dién tich tam giac AMB khong phai 1a khé phai
khong cac em?

Bai 4

Cho nira duong tron tim O duong kinh AB. Tur diém M trén tiép tuyén Ax
ctia ntra dudng tron vé tiép tuyén thir hai MC (C 1a tiép diém) Ha CH vuong goc
v6i AB, duong thang MB cit nira duong tron (O) tai Q va cit CH tai N. Goi giao
diém ctia MO va AC 1a I. Chimg minh rang:
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a) Ta giac AMQI ndi tiép. b) AQI =ACO. ¢) CN = NH.
(Trich dé thi tuyén sinh vao 16p 10 ndm hoc 2009-2010 ciia s¢ GD&PT Tinh Bdc Ninh)

X

BAI GIAI CHI TIET
a) Ching minh tt giac AMQI noi tiép:
Ta c6: MA = MC (tinh chat hai tép tuyén cit nhau)

M

OA = OC (ban kinh duong tron (0)) c
Do d6: MO L AC = MIA=90°. N
AQB =90° (g6c ndi tiép chin nira dudng tron (0O)) x A o n B

K

= MQA =90°. Hai dinh I va Q cung nhin AM duéi

mot goc vudng nén tir giac AMQI ndi tiép duoc

trong mdt duong tron.

b) Chirng minh: AQI = ACO. M

T giac AMQI noi tiép nén AQI = AMI

(cung phu MAC) (2).

AAOC cO OA = OC nén can 6 O. = CAO=ACO (3) ATu 1
AQI = ACO.

¢) Chirng minh CN = NH.

Goi K 14 giao diém ctia BC va tia Ax. Ta c6: ACB=90°(gbc ndi tiép chan nira
duong tron(0)). AC L BK, AC L OM = OM // BK. Tam giac ABK c0: OA =
OB, OM /[ BK =MA = MK.

Ap dung hé qua dinh 1i Ta let cho AABM ¢6 NH // AM (ciing L AB) ta dugc:

%:% (4). Ap dung hé qua dinh 1i Ta let cho ABKMcé CN // KM
(cung 1 AB) ta duogc: E—I\I\/'I BBI\N/I (5). Tu (4) va (5) suy ra: %:m Ma KM =

AM nén CN = NH (dpcm).

Loi ban

1. Cau 1 hinh v& goi cho ta suy nghi: Can ching minh hai dinh Q va I cung
nhin AM du6i mot goc vuoéng. Goc AQM vudng c6 ngay do ké bu véi ACB
vubng, goc MIA vudng duoc suy tir tinh chat hai tiép tuyén cat nhau.

2. Cau 2 duoc suy tir cau 1, dé dang thay ngay AQI = AMI, ACO=CAO, van
dé lai 1a can chi ra IMA=CAO, diéu nay khong kho phai khong cac em?

3. Do CH // MA , ma dé toan yéu cau chirng minh CN = NH ta nghi ngay viéc

kéo dai BC cé!: Ax tai K bai toan tro vé bai toan quen thugc: Cho tam giac
ABC, M la trung diém BC. K¢ duong thang d // BC cat AB, AC va AM lan luot tai
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E, D va . Chimg minh IE = ID. Nh¢ dugce cac bai toan co lién quan dén mot phan
cta bai thi ta qui v€ bai toan d6 thi gidi quyét de thi mét cach de dang.
Bai 5
~ Cho duong tron tm O dwong kinh AB ¢6 ban kinh R, ti€p tuyén Ax. Trén

tiép tuyén Ax lay diém F sao cho BF cat duong tron tai C, tia phan giac cua goc
ABF cat Ax tai E va cat duong tron tai D.

a) Chtrng minh OD // BC.

b) Chirng minh hé thirc: BD.BE = BC.BF

¢) Chimg minh tt giac CDEF noi tiép.

d) Xac dinh sb do cta goc ABC dé tir gidac AOCD 1a hinh thoi. Tinh dién tich
hinh thoi AOCD theo R.

BAI GIAI CHI TIET x

a) Chtrng minh OD // BC.

ABODcan ¢ O (vi OD = OB =R) = 0BD =0DB

Ma OBD =CBD (gt) nén ODB=CBD. Do d6: OD // BC.

b) Chirng minh h¢ thiee: BD.BE = BC.BF.

ADB =90° (g6c ndi tiép chin nira dudng tron (O) = AD L BE. )

ACB =90°(g6c ndi tiép chan ntra duong tron (O) = AC L BF . X

AEAB vudng & A (do Ax la tiép tuyen ), co6 AD 1 BE nén:

AB?=BD.BE (1).

AFAB vudng & A (do Ax 1a tiép tuyén), co AC L BF nén AB?= BC.BF (2).

Tu (1) va (2) suy ra: BD.BE = BC.BF.

¢) Chting minh ti giac CDEF ndi tiép:

Ta co:

CDB=CAB (hai gbc néi tiép cing chin cung BC)
{CAB ~CFA (cungphu FAC) — CDB =CFA
Do d6 tir giac CDEF ndi tiép.

Cach khac

A ADBCVA AFBE c6: Bchung va %:% (suy tr BD.BE = BC.BF) nén

chung dong dang (c.g.c). Suy ra: CDB=EFB. Vay tir gisc CDEF 1a tir giac noi tiép.
d) Xéc dinh sé do cua goc ABC dé tir giac AOCD 1a hinh thoi: |
Ta c6: ABD=CBD (do BD la phan gidc ABC) = XD =¢€D. F
T gidc AOCD la hinh thoi < OA =AD =DC =0C
&AD=DC= R < RD=DC=60" < ARC=120° < ABC =60’
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Vay ABC =60°thi tir giac AOCD 1a hinh thoi.
Tinh dién tich hinh thoi AOCD theo R:
RC =120° = AC =R\/3.

2

Loi ban

1. Véi cau 1, tir gt BD 1a phan giac goc ABC két hop voi tam giac can ta nghi
ngay dén can chimg minh hai goc so le trong ODBva OBD bang nhau.

2. Viéc chu y dén cac goc noi tiép chén nira duong tron két hop véi tam giac
AEB, FAB vuéng do Ax la tiép tuyen go1y ngay dén hé thirc lugng trong tam giac
vudng quen thugc. Tuy nhién van co thé chimg minh hai tam giac BDC va BFE
dong dang trude r6i suy ra BD.BE = BC.BF. Vi cach thuc hién nay c6 uu viéc
hon 1a giai ludn dugce cau 3. Cac em thir thyc hién xem sao?

3. Khi giai duoc cdu 2 thi cau 3 co thé st dung cau 2 , hodc ¢6 thé ching
minh nhu bai giai.

4. Cau 4 véi dé yéu cau xac dinh sé do cua goc ABC dé tir giac AOCD tro
thanh hinh thoi khong phai 1a kho. Tir viée suy luan AD = CD = R nghi ngay dén
cung AC bang 120° tir d6 suy ra sé do goc ABC bang 60°. Tinh dién tich hinh thoi
chi cAn nh¢ cong thirc, nhé céac kién thirc ddc biét ma trong qua trinh 6n tap thay co
gido bo sung nhu AC =120° = AC =R«f3,........ cac em s& tinh dugc dé dang.

Bai 6

Cho tam giac ABC c6 ba goc nhon. Puong tron duong kinh BC cit canh AB,
AC lan luot tai E va F ; BF cat EC tai H. Tia AH cat duodng théng BC tai N.

a) Chtng minh ti giac HFCN noi tiép.

b) Chirng minh FB la phan gidc cia EFN .

¢) Gia sit AH = BC . Tinh s6 do goc BAC cuia AABC.

BAI GIAI CHI TIET

a) Chirng minh t&r giac HFCN ni tiép: B 3
Ta cO : BFC = BEC =90°

(goc noi tiép chan nira dudng tron dudong kinh BC)

T giac HFCN ¢6 HFC + FINC =180°nén ndi tiép duoc trong
duong tron duong kinh HC) (dpcm).

b) Chirng minh FB 14 tia phan gidc cua goc EFN:
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Ta c6 EFB=ECB (hai goc ndi tiép cung chin BE cua duong tron dudng kinh
BC).

ECB =BFN (hai goc ndi tiép cting chdn MN cua duong tron duong kinh HC).

Suy ra: EFB=BFN . Vay FB la tia phan giac cua géc EFN (dpcm)

¢) Gia sit AH = BC. Tinh s6 do géc BAC cua tam gidc ABC:

AFAH va AFBC c6: AFH=BFC=90°, AH = BC (gt), FAH =FBC (cung phu
ACB). Vay AFAH = AFBC (canh huyén- goc nhon). Suy ra: FA = FB.

A AFB vudng tai F; FA = FB nén vuong can. Do d6 BAC =45°.

Bai 7
(Céc em tu giai)
Cho tam gidc ABC nhon, cac duong cao BD va CE cat nhau tai H.
a) Ching minh tt giac BCDE noi tiép.
b) Chirng minh AD. AC = AE. AB.
¢) Goi O 1a tam duong tron ngoai tiép tam giac ABC. Chimg minh OA L DE.
d) Cho biét OA =R, BAC =60°. Tinh BH. BD + CH. CE theo R.

Bai 8

Cho duong tron (O) dudng kinh AB. Trén tia AB 14y diém D niam ngoai doan
AB va ké tiép tuyén DC véi duong tron (O) (C 14 tiép diém). Goi E l2chan duong
vudng goc ha tir A xudng duong thang CD va F 1a chan duong vuén
xubng dudng thang AC.

Chung minh:

a) Tt gisc EFDA noi tiép. AT D
b) AF la phan giac cua EAD.
¢) Tam giac EFA va tam giac BDC dong dang.

d) Cac tam gidc ACD va ABF c6 cung dién tich.
(Trich dé thi tot nghiép va xét tuyén vao I6p 10- ndm hoc 2000- 2001)

BAI GIAI

a) Chirng minh tir gidc EFDA ndi tiép:

Ta c6: AED =AFD=90°(gt). Hai dinh E va F cing nhin AD dudi gc 90° nén
tor gidc EFDA ndi ti€p dugc trong mot duong tron.

b) Chimg minh AF 1a phan giac cua goc EAD:

Ta co:
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AE L CD
{oc LCD
Tam gidc AOC can & O (vi OA = OC = R) nén CAO=0CA. Do do:
EAC =CAD. Vay AF la phan giac cua goc EAD (dpcm).
¢) Chirng minh tam giac EFA va tam giac BDC ddng dang:
AEFA va ABDC co:
EFA=CDB (hai goc ndi tiép cing chin RE cta dudng tron ngoai tiép tir gidc
EFDA).
{EAC =CAB
CAB=DCB

= AE//OC. Vay EAC =CAD ( so le trong)

— EAF =BCD. Vay AEFA va ABDC ddng dang (gdoc- goc).

d) Chirng minh céc tam gidc ACD va ABF ¢ cung dién tich:

SACD = %DF.AC va SABF = %BC.AF. (1)

BC // DF (cling 1 AF) nén %:%hay DF. AC = BC.AF (2).

T (1) va (2) suy ra : Saco = Sase (dpem) (Luu ¥: c6 thé giai 2 cach khac
nira).
Bai 9

Cho tam giac ABC ( BAC <45°) néi tiép trong nira duong tron tdm O duong
kinh AB. Dung tiép tuyén v61 duong tron (O) tai C va goi H 1a chan duong vudng
goc ke tr A dén ti€p tuyén d6. AH cit duong tron (O) tai M (M = A). Puong
vudng goc voi AC ké tir M cat AC tai K va AB tai P.

a) Chtng minh t&r giac MKCH noi tiép.

b) Chirng minh AMAP cén.

¢) Tim diéu kién cia AABC dé ba diém M, K, O thang hang.

BAI GIAI M
a) Chirng minh t&r giac MKCH ndi tiép:
Ta cO . MHC =90°(gt), MKC =90°(gt)
T giac MKCH c6 tong hai goc ddi nhau A S B

bang 180° nén ndi tiép duoc trong mot duong tron.

b) Chirng minh tam gidc MAP can:

AH /I OC (cung vudng géc CH) nén MAC = ACO (so le trong)

AAOC can ¢ O (vi OA = OC =R) nén ACO=CAO. Do d6: MAC =CAO. Vay

AC la phan giac cua MAB. Tam giac MAP c6 AK la duong cao (do AC L MP),
dong thot 1a duong phan gidc nén tam giac MAP can & A (dpcm).
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Cach 2
Ta giac MKCH ndi tiép nén AMP = HCK (clng bl HMK ). HCA=CBA (clng
bang % sd RC), CBA=MPA (hai gbc dong vi cia MP// CB).

Suy ra: AMP = APM . Vay tam gidc AMP can tai A.

¢) Tim diéu kién cho tam gidc ABC dé ba diém M: K: O thing hang:

Taco M; K; P thang hang. Do d6 M; K; O thang hang néu P =0 hay AP =
PM. Két hop vai cau b tam gidc MAP can ¢ A suy ra tam gidc MAP déu.

Do @6 CAB=30°. Dao lai: CAB=30°ta chirng minh P = O:

Khi CAB=30°= MAB=60°(do AC la phan giac cia MAB) . Tam gidc MAO
can tai O c6 MAO=60°nén AMAO déu. Do d6: AO = AM. Ma AM = AP (do
AMAP can 6 A) nén AO=AP. Vay P = O.

Tra 16i: Tam giac ABC cho trudc c6 CAB=30°thi ba diém M; K va O thang
hang.

Bai 10

Qho tam giac ABC Vq()ng & A, duong cao AH. Puong tron tam O du:(‘)’ng kinh
AH cat géc canh AB, A7C lan Iuot tai M va N ( A= M&N). Goi I, P va Q lan luot 1a
trung diém cac doan thang OH, BH, va CH. Ching minh:

a) AHN = ACB

b) T giac BMNC noi tiép.

¢) biém I 1a tryc tdm tam gidc APQ.
BAI GIAI

a) Chirng minh AHN = ACB':

ANH =90°(gdc ndi tiép chan nira duong tron (O)).

Nén Tam giac ANH vuong tai N. AHC =90°(do AH la duong cao cia AABC)
nén tam giac AHC vuong & H. Do d6 AHN = ACB (cung phu HAC).

b) Chtg minh ti giac BMNC ndi tiép:

Taco: AMN = AHN (hai goc ndi tiép cuing chin cung AN).

AHN = ACB (cau a).

Vay: AMN =ACB. Do d6 tir giac BMNC la mét tir giac ni tiép.

¢) Chirng minh I 1a tryc tdm tam gidc APQ:

OA = OH va QH = QC (gt) nén QO la duong trung binh cta tam gidc AHC.
Suy ra: OQ//AC, ma AC LAB nén QO 1L AB.

Tam gidc ABQ c6 AH 1L BQ va QO L AB nén O la truc tdm cua tam giac.
Vay BO 1 AQ. Mat khac PI 1a duong trung binh ctia tam giac BHO nén PI // BO.
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Két hop véi BO L AQ ta duge PI L AQ. Tam giac APQ c6 AH L PQva Pl L
AQ nén I 1a truc tam tam gidc APQ (dpcm).
Bai 11

Cho duong tron (O;R) dudng kinh AB.Goi C 1a diém bat ky thudc duong tron
do (C# A&B). M, N lan lugt la diém chinh gilta cua cac cung nho AC va BC. Cac
duong thiang BN va AC cat nhau tai I, cic ddy cung AN va BC cat nhau ¢ P.
Chtrng minh:

a) Tt giac ICPN ndi tiép. Xac dinh tdm K cua dudng tron ngoai tiép tir giac
do.

b) KN 1a tiép tuyén ctia dudng tron (O; R).

C),Chl’rng minh rang khi C di dong trén duong tron (O;R) thi duong thang MN
ludn tiép xtc vé1 modt duong tron c¢d dinh.

BAI GIAI
~a) Chung minh tr giac ICPN néi tiép. Xac dinh tam K cua dudng tron ngoai
ti€p tu giac do: !
Ta c6 ACB = ANB =90°(gdc ndi tiép chin nira dudng tron (O)).
Do do6: ICP =INP =90°
Tt giac ICPN ¢6 [CP+INP =180°nén ndi tiép duoc
trong mot duong tron. Tam K cta dudng tron ngoai tiép

ttr giac ICPN 1a trung diém cua doan thang IP. A o

b) Ching minh KN 1a tiép tuyén ctia dudng tron (O).
Tam giac INP vuong tai N, K 13 trung diém IP nén

KN = KI :%m . Vay tam gidc IKN cin & K . Do do KIN =KNI (1).

Mit khac NKP = NCP (hai gbc ndi tiép cung chin cung PN duong tron (K)) (2)

N 14 trung diém cung CB nén &N =BN =CN =NB. Vdy ANCB can tai N.

Do do6: NCB=RBC (3). Tur (1), (2) va (3) suy ra INK =1IBC, hai goc nay ¢ vi
tri dong vi nén KN // BC.

Mit khac ON L BC nén KN L ON. Vay KN 1a tiép tuyén ctia dudng tron (O).

Chay: * CO thé chimg minh KNI +ONB =90° = KNO =90°

* hoac ching minh  KNA+ ANO =90° = RNO =90°.

¢) Chimg minh rang khi C di dong trén duong tron (O) thi duong thang MN
ludn ti€p xtic voi mot duong tron co dinh:

Taco AR = Me (gt) nén AOM = MOC . Vay OM la phan giac ciia AOC.

Tuong tu ON 14 phan giac cia COB, md AOC va COB ké bu nén MON =90°.

Vay tam gidc MON vuong cén ¢ O.
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Ké OH L MN, tacé OH = OM.sinM = R. % = —\/_ khong dbi.

Vay khi C di dong trén duong tron (O) thi duong thang MN luén tiép xtc voi
mot duong tron ¢b dinh (O; RT\E)
Bai 12

Tir diém A 0 ngoai duong tron (O), ke hai tiép tuyén AB, AC tdi dudng tron (

B, Cla cac tiép diém). Puong thang qua A cét dudng tron (O) tai DvaE (D

nam giita A va E , day DE khong qua tdm O). Goi H 14 trung diém cua DE, AE cét
BCtai K .

a) Chtng minh tt giac ABOC noi tiép dudng tron .

b) Chimg minh HA 1a tia phan gi4c cia BHC g
¢) Chirng minh : LIS %
AK AD AE
A (0]
N
C

BAI GIAI
a) Chtrng minh ttr giac ABOC noi tiép:
ABO = ACO =90° (tinh chat tiép tuyén)
T giac ABOC c¢6 ABO+ ACO =180°nén ndi tiép duoc trong mot duong tron.
b) Chuing minh HA 1a tia phan giac cua goc BHC:
AB = AC (tinh chat hai tiép tuyén cit nhau). Suy ra RB=2AC. Do do
AHB = AHC . Vay HA 1a tia phan giac cua goc BHC.
1 1

) Ching minh 2 1. 1.
AK AD AE

AABD va A AEB co: ]
BAE chung, ABD = AEB (cuing bang %sd BD) %
Suyra: AABD ~ AAEB ©
Do do: QE QE AB’ = AD.AE (1) %

c

AABK va AAHB co:

BAH chung, ABK = AHB (do 2B =AC) nén ching dong dang.

Suy ra: AR _AB . AB?= AK.AH (2)
AB AH

I

Tu (1) va (2) suy ra: AE.AD = AK. AH
1 AH 2 _2AH _2(AD+DH)_2AD+2DH _AD+AD+ED _

= = = =
AK AE.AD AK AE.AD AE.AD AE.AD AE.AD
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AE+AD_ 1 . 1 (4o AD + DE = AE va DE = 2DH).
AE.AD AD AE
ay: 2 -1, 1
Vay: K =20 aE (dpcm).
Bai13

Cho duong tron (O;R) c6 dudng kinh AB. Trén dudng tron (O;R) lay diém M
sao cho MAB =60°. V& duong tron (B; BM) cit dudng tron (O; R) tai diém thu hai
la N.

a) Chting minh AM va AN 1a cac tiép tuyén cta dudng tron (B; BM).

b) Ké cac duong kinh MOI cta duong tron (O; R) va MBJ cta duong tron (B;
BM). Chimg minh N, I va J thing hang va JI . JN = 6R?

¢) Tinh phan dién tich cta hinh tron (B; BM) nam bén ngoai duong tron (O;
R) theo R.

BAI GIAI
a) Ching minh AM va AN 1a cac tiép tuyén cua %
duong tron (B; BM). Ta cé AMB = ANB =90°. A g
(g6c ndi tiép chan nira duong tron(0)).
Piém M va N thudc (B;BM); AM | MB - !

va AN L NB. Nén AM; AN la céc tiép tuyén cua (B; BM).

b) Ching minh N; I; J thrflng hang va JI JN = 6R”.

MNI = MNJ =90°(cac géc ndi tjép chan nira duong tron tdm O va tdm B). Nén
INL MNvaJN L MN . Vay ba diém N; I va J thang hang.

Tam gidc MJI ¢6 BO la duong trung binh nén 1J = 2BO = 2R. Tam giac AMO
can & O (vi OM = OA), MAO =60°nén tam giac MAO déu.

AB 1 MN tai H (tinh chit day chung cua hai dudng tron (O) va (B) cat
nhau).

Nén OH = %OA:%R.VQyHB —HO+ OB = §+R:§ — NJ :2.%:3&

Vay JI.JN=2R.3R =6R’

c) Tinh dién tich phan hinh tron (B; BM) nam ngoai dudng tron (O; R) theo
R:

Goi S 1a dién tich phan hinh tron nam (B; BM) nam bén ngoai hinh tron (O;
R). S; 1a dién tich hinh tron tam (B; BM). S; 1a dién tich hinh quat MBN. S; ; S4 la
dién tich hai vién phan cung MB va NB cuia duong tron (O; R).

Taco: stl—(82+83+84).
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Tinh Si: MAB=60° = MB =120° = MB=R+/3. Vay: S; = ﬂ(R\/§)2 = 37R2.

7(RVB) 60° g

360° T2

Tinh S;: MBN =60° = S, =
7R2.120° _ 7R?
360° 3

RZ\/§

Tinh S5 S5 = Squat MOB — Smog. MOB =120° = Squat MOB —

OA=0B = SMOB: ESAMBz %%AM MB—ZRR\/_ =

2
Vay S3= ”? R J_ =S, (do tinh chét dbi xing). Tir d6 S=S; - (S, + 2S3)

2 2 2 2 2
= 2 _(7[;2 +2;z3R _sz/é} 117zR ESR J3 (dvd)

Bai 14
Cho duong tron (O; R) , duong kinh AB . Trén tiép tuyen ké tir A cua duong

tron ndy lay diém C sao cho AC=AB . Tu C k¢ tiép tuyén thtr hai CD cta dudng
tron (O; R), voi D 1a tiép diém.

a) Chtirng minh rang ACDO 1a mdt tir giac ndi tiép.

b) Goi H 1 giao diém ctia AD va OC. Tinh theo R d6 dai cac doan thang AH;
AD.

¢) Puong thing BC cat dudng tron (O; R) tai diém thir hai M. Chimg minh
MHD = 45°.

d) Puong tron (I) ngoai tiép tam giac MHB. Tinh dién tich phan cua hinh tron
nay nam ngoai duong tron (O; R).

C

BAI GIAI

a) Chirng minh tr gidc ACDO néi tiép:

CAO =CDO =90° (tinh chat tiép tuyén). ‘

Ta giac ACDO c6 CAO+CDO =180"nén ‘ |
ndi tiép duoc trong mot dudng tron.

b) Tinh theo R d6 dai cac doan thing AH; AD: N o

CA = CD (tinh chat hai tiép tuyén cat nhau);

OA=0D=R =0C L AD vaAH=HD

Tam gidc ACO vuong 6 A, AH L OC

1 1 1 1 1 5

nen -+~ -t b -1, 1 - > vayAH= ZRJ—vaAD 2AH—M
AH AO” AC R (ZR) 4R

¢) Chirng minh MHD =45°:
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AMB =90° (gdc ndi tiép chin nira dudng tron) = CMA=90°. Hai dinh H va M
cung nhin AC duéi goc 90° nén ACMH 1a tir giac ndi tiép. Suy ra; ACM =MHD.

Tam giac ACB vuong tai A, AC = AB(gt) nén vuong can. Vay ACB=45",

Do d6 : MHD =45°.

d) Tinh dién tich hinh tron (I) ndm ngoai dudng tron (O) theo R:

Tir CHD=90"va MHD =45° = CHM =45"ma CBA=45°(do ACAB vudng can ¢

B).

Nén CHM =CBA= Tur gidc HMBO ndi tiép . Do d6 MHB=MOB=90". Vay
tam I dudng tron ngoai ti€p tam giac MHB la trung diém MB. Goi S la dién tich
phan hinh tron (I) & ngoai dudng tron (O).

S; 14 dién tich ntra hinh tron duong kinh MB. S, 14 dién tich vién phan MDB.

TacoS = S1-5,. Tinh Sq:

2

1 [RJEI:;:RZ

R/TB:900:>MB:R\/§.V£1y81=E.7r i

, R290° R? _ nzR®* R?
TinhS,: S,=S ~S =7 _Z = .
2 2 quatMOB AMOB 360° > 4 >

2 2 2 2
L5z R (AR R _RT
4 4 27 2

Bai 15

Cho duong tron (O) dudng kinh AB bang 6cm . Goi H ladiém nam giita A va
B sao cho AH = lem. Qua H v€ duong thang vudng goc voi AB , dudng thang nay
cat duong tron (O) tai C va D. Hai duong thang BC va DA cat nhau tai M. Ti M ha
duong vuong goc MN véi duong thang AB ( N thude thang AB).

a) Chting minh MNAC 1a tir giac noi tiép.

b) Tinh d6 dai doan thang CH va tinh tg ABC.

¢) Chtrng minh NC 1a tiép tuyén cta dudng tron (O).

d) Tiép tuyén tai A cua duong tron (O) cat NC ¢ E. Chitng minh duong thang
EB di qua trung diém cua doan thang CH.

BAI GIAI M .
a) Chung minh t&r gidc MNAC ndi tiép: ¢
ACB =90° (gbc ndi tiép chin nira duong tron) E
Suy ra MCA=90". Ttr giac MNAC c6 N+¢E=180° ,
nén ndi tiép dugc trong mot dudng tron. VAN T ©
b) Tinh CH va tg ABC. \
AB =6 (cm); AH=1(cm) = HB =5 (cm).
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Tam gidc ACB vuong 6 C,CH 1. AB =
2 _ _ _ : _CH 5
CH°=AH.BH=1.5=5 :CHz\/g(Cm).DodotgABC—ﬁ:?.

¢) Chimg minh NC 1a tiép tuyén ctia dudng tron (O):

Ta cd NCA=NMA (hai goc noi tiép cung chian cung AN cila duong tron ngoai
tiép tr giac MNAC). NMA= ADC (so le trong cia MN // CD) va ADC = ABC (cling
chin RC) Nén NCA=ABC. Do ABC =%sd RC = NCA=%sd RC. Suy ra CN la

tiép tuyén ctia dudng tron (O). (xem lai bai tap 30 trang 79 SGK toan 9 tap 2).

d) Chimg minh EB di qua trung diém cua CH:

Goi K 1a giao diém ctia AE va BC; I 1a giao diém ctia CH va EB. KE//CD
(cung Lvéi AB) = AKB=DCB(dong vi). DAB=DCB (cung chian cung BD).
DAB = MAN (d6i dinh) v MAN =MCN (ctng chan M\ ).

Suy ra; EKC =ECK = AKEC can ¢ E. Do d6 EK = EC. Ma EC = EA (tinh chat
hai ti€p tuyén cat nhau) nén EK = EA.

AKBE ¢6 CI // KE :%:% va AABECO IH // AE = 1 _ B

AE BE’
vay SL_1H 13 KE = AE nén 1C = IH (dpem).
KE AE

Bai 16

Cho duong tron tam O, duong kinh AC. V& day BD vuoéng goc voi AC tai K
(K nam gilra A va O). Lay diém E trén cung nho CD (E khong trung C va D), AE
cat BD tai H.

a) Chimg minh tam giac CBD cén va tir giac CEHK noi tiép.

b) Chimg minh AD? = AH. AE.

c¢) Cho BD =24cm; BC = 20cm. Tinh chu vi hinh tron (O).

d) Cho BCD=q. Trén nira mit phang bo BC khong chira diém A, v& tam
giac MBC can tai M. Tinh goc MBC theo « dé M thudc duong tron (O).

Hwéng dan

c¢) Tinh BK =12 cm, CK = 16 cm, dung h¢ thuc
luong tinh dugc CA=25cm = R=12,5cm.
Tur d6 tinh duoc C =25~

d) M e (O) ta can co tir giac ABMC noi tiép.

< ABM +ACM =180° < 90° + 2MBC +%=1800

0 p—
Tir d6 tinh duoc MBC =130~
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Bai 17

Cho ntra duong tron (O) duong kinh AB. Trén nira mat phing bd AB chia
ntra duong tron ke tiép tuyén Ax va day AC bat ky. Tia phan giac cua goc xAC cat
ntra dudng tron tai D, cac tia AD va BC cat nhau tai E.

a) Chirng minh AABE can.

b) buong thang BD cit AC tai K, cdt tia Ax tai F . Chémg minh tir giac ABEF
noi tiép.

c) Cho CAB =30°. Chung minh AK = 2CK.

Bai 18

T diém A & ngoai dudng tron (O) veé hai tiép tuyén AB; AC va cat tuyén
AMN khong di qua tam O. Goi I 1a trung diém MN.

a) Chimg minh AB? = AM. AN

b) Chimg minh tir giac ABIO noi tiép .

¢) Goi D 14 giao diém cta BC va Al Chéng minh % - %
Bai 19

Cho tam giac ABC noi tiép duong tron (O). Phan gidc trong cua BAC cat BC
tai D va cit duong tron tai M. Phan giac ngoai tai Acit duong thang BC tai E va
cit dudng tron tai N. Goi K 1a trung diém ctua DE. Chimg minh:

a) MN vudng goc véi BC tai trung diém cuia BC.
b) ABN = EAK
¢) AK 1a tiép tuyén cua dudng tron (O).
Bai 20
Cho ba diém A, B,C nim trén duong thang xy theo thu tu do. V& dudng tron
(O) di qua B va C. Tir A v¢ hai tiép tuyén AM va AN . Goi E va F lan luot la trung
diém cua BC va MN.
a) Chimg minh AM” = AN = AB. AC
b) Pudng thang ME cit dudng tron (O) tai I. Ching minh IN // AB
¢) Chimg minh rang tim duong tron ngoai tiép tam gidc OEF nam trén mot
duong thang co dinh khi duong tron (O) thay doi.

Bai 21
Cho duong tron (O) duong kinh AB = 2R . Piém C nam trén (O) ma AC >
BC.Ké CD L AB (D € AB). Tiép tuyén tai A ctia dudng tron (0) cit BC

tai E. Tiép tuyén tai C cua duong tron (O) cat AE tai M. OM cit AC tai I . MB cit
CD tai K.

a) Chtirng minh M 13 trung diém AE.
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b) Chirng minh IK // AB.
¢) Cho OM = AB. Tinh di¢n tich tam gidc MIK theo R.

Bai 22

Trén cung nho BC cua duong tron ngoai tiép tam giac déu ABC lay mot diém
P tuy y. Goi 1a giao diém cua AP va BC.

a) Chimg minh BC?= AP . AQ..

b) Trén AP lay diém M sao cho PM = PB . Chtitng minh BP+PC= AP.

¢) Chtirng minh 1ttt

PQ PB PC

Bai 23

Cho nua duong tron (O) duong kinh AB = 2R va diém C nim ngoai ntra
duong tron. CA cat nira duong tron 6 M, CB cat nira duong tron 6 N. Goi H la giao
diém cua AN va BM.

a) Chimng minh CH 1L AB.

b) Goi I 1a trung diém cua CH. Chimg minh MI 1a tiép tuyén ciia nira duong
tron (O).

¢) Gia sit CH =2R . Tinh s6 do cung MN .

Bai 24

Cho ntra duong tron duong kinh AB = 2R va day MN c6 d9 dai bang ban kinh
(M thudc cung AN). Cac tia AM va BN cat nhau ¢ I. Cac day AN va BM cit nhau
o K.

a) Tinh MIN va AKB.

b) Tim quy tich diém I va quy tich diém K khi ddy MN thay doi vi tri .

¢) Chtrng minh I 1a truc tm cta tam giac KAB .

d) AB va IK cit nhau tai H . Ching minh HA.HB = HIL.HK .

e) Vi vi tri nao cua day MN thi tam giac IAB c6 dién tich lon nhat? Tinh gia
tr1 dién tich 16n nhat do theo R.

Bai 25
~ Trén dudng tron (O) lay ba diém A, B va C. Goi M, N va P theo thir ty 1a
diém chinh gitra cua cac cung AB, BC va AC. BP cat AN tai [, NM cat AB tai E.
Goi D 14 giao diém ctua AN va BC. Chting minh rang:
AN AB

a) ABNIcan.  b) AE.BN = EB.AN. C)EI//BC. d) Zo=-t.
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Bai 26

Cho hai duong tron (O) va (O1) ¢ ngoai nhau. Duong néi tim OOlch’lt cac
dl}’c‘mg tl,“(‘)n (O) va (O,) tai cac diém A, B, C, D theo thtr tu trén du’c‘mgﬁ thang. Ké
tiép tuyén tuyén chung ngoai EF (E € (O), F € (0y)). Goi M la giao diém cua AE
va DF, N 1a giao diém cua EB va FC. Chung minh rang:

a) Tt giac MENF 1a hinh chir nhat.

b) MN L AD.

c) ME . MA = MF . MD.



