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Lo nde déu

Chuang trinh toan trung hoc co sd duge trinh bay theo cac chd dé. Trong mdi chi dé cb quy
dinh chudn (muc do can dat) vé kién thirc va ki nang tuong ddi chi tiét. Do nhing quy dinh vé thai
lugng day hoc, mdi chi dé duoc phan phéi trong mdt hodc nhiéu bai hoc cla SGK. Dé gidp hoc
sinh THCS nam viing kién thirc va phuong phép gidi toan, ching t6i bién soan bd sach :

PHUONG PHAP GIAI TOAN THEO CHU PE

BA sach gdm 8 quyén. M&i i9p hai quyén, mdt quyén bao gdm cac chl dé S6 hoc (Ip 6), Dai s6
(I6p 7, 8, 9), mdt quyén bao gdm cac chi dé Hinh hoc.

Sach duoc phan chia thanh cac chuong vai tén chuong nhu trong SGK. Mdi chuong gém
cac chi dé. Mbi chi dé gbém hai phén

A. Kién thic cdn nhd. Phan ndy trinh bay tém tat nhimg kién thirc co ban va nang cao

can thiét cho viéc giai toan.

‘B. Céc dang bai tip co ban. Dua vao nhimg ndi dung co ban clia timg chi dé, ching

16i dua ra cac dang bai tap dé thuc hanh va luyén tap cac ndi dung phuc vu cho chil dé.

Trong mdi dang bai tap cb ba ndi dung chinh sau day : Phuong phap giai; Vi du; Bai tap.

M&i phuang phap giai dua ra mot s8 vi du minh hoa tiéu biéu.

Hé théng bai t3p, vé co ban gbm hai loai : Loai 1, 8p dung truc tiép phuong phap va cac vi du

néu trén; Loai 2, gdm cac bai tap van dung mot cach tdng hop cac phuong phap do.

Cac tac gia da danh nhiéu thai gian dé sdp xép cac chl dé theo thu tv ldgic cla chuong
trinh; lya chon cac vi du va bai tap tir dé dén kho va c6 gang dap Ung nhu cdu ndm ving kién thic
co ban cla da s6 hoc sinh, ddng théi hudng hoc sinh di sau (& mot 8 bai tap co ddu ***), phat trién
nhiing kién thirc duoc truyén thu va rén luyén ki nang.

Mac du bo sach da dugc cac tac gid nhiéu ndm kinh nghiém gidng day day cong bién soan
nhung cling khong thé tranh khi thiéu sot, rét mong duoc ban doc gop .

Moi thu e gop y xin it vé :

P. Khai thac va Quan li Dé tai - Cong ty CP Sach Gido duc tai Tp Ha Néi.

Dia chi : Lo Bl DN 14/3 - Nguyén Khanh Toan - Quan Hoa — Ciu Gidy - Ha Noi.

Ha Noi, ngay 01 thang Olndm 2011,
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Chuong 1 |

PUONG THANG VUONG GOC.
PUONG THANG SONG SONG

Chi & 1
QUAN HE GIUA HAI DUONG THANG

A. KIEN THUC CAN NHO
1. Pinh nghia: Hai géc d6i dinh la hai géc ma méi

canh cua géc nay la tia doi ciia mot canh cua géc kia.

* Tinh chat: Hai goc déi dinh thi bang nhau.

Néu xOx' va yOy’ 12 hai géc d6i dinh, xOy’ vd x'Oy
I hai gbc d6i dinh thi: xOx' = yOy' va xOy’ = x'Oy.

2. Hai dudng thing vuong géc la hai duong thing cit c
nhau va mot trong cic goc tao thanh c6 moét goc
vuong. Ki hiéu: AB L CD (hinh 2). & B
Qua mot diém cho trude ¢6 mot va chi mot dudng =
thing vuong géc vdi dudmg thing cho trude (tinh
duy nhit). D
3. Dudng thing xy la dudng trung truc cha doan Hinh 2
thiang AB khi:
* Dudng thang xy di qua I la trung diém cua doan .
thing AB.
w Xy L AB.‘ | .A ) - B.
Méi doan thang cho trudc c6 moét va chi mot dudng T
trung truc (hinh 3). y
Tom tdt: Néu Al = IB; xIA =90° thi xy la duomg trung s

truc cua AB.
Khi d6 ta con néi: Hai diém A va B d6i ximg nhau qua dudng thing xy.



CAC DANG BAI TAP CO BAN
DANG 1. Hai dwémg thang cdt nhau theo mét goc bat ki

PHUONG PHAP GIAI

1. Biét cach vé va nhan ra hai géc doi dinh theo ciach nhanh nhat.

Chui y: Hai géc d6i dinh thi bang nhau, nhung diéu nguoc lai thi khong ding
(nén khong duoc dp dung).

c) d)

i

Hinh 4
Chéng han hai géc trong hinh 4a, 4b, 4c, 4d bing nhau nhung khong phai la
hai géc doi dinh.
2. Hai dudng thing cit nhau tai mot diém tao thanh bon géc (khong ké céc
g6c bet) ¢6 chung dinh tai diém ci.
~ Neéu biét s6 do cua mdt gée thi dua vao tinh chat cua hai géc ké bu nhau
va tinh chat hai géc d6i dinh, ta tinh duoc s6 do cua ba géc con lai.
— Nguoc lai n€u cho hai géc bing nhau va ¢6 mot cap canh la hai tia d6i cua
nhau, bang cach tinh todn ta ¢6 thé chimg 16 duge cdp canh thit hai ciing la
hai tia dGi nhau d€ suy ra hai géc d6 la hai géc d6i dinh.

That vay: AOB = COD = a° (0° <a” <180°);
OA va OC la hai tia d6i nhau. Ching 10 hai tia
OB va OD ciing la hai tia d6i nhau.

Hai tia OA va OC d6i nhau (theo gia thiét), vay
A. O, C nam trén mot dudng thing. Xét nira mat
phang bds la dudng thing AC chira tia OD, ¢6:

AOD = 180° —a® (hai géc ké bi).
Vay AOB+AOD =a® +180° -a® = 180°, suy ra BOD = 180° = Tia OB
via OD thudc mot dudng thang. Suy ra OB va OD la hai tia d6i nhau.

Suy ra AOB va COD c¢6 chung dinh O c6 hai cap canh Ia hai tia d6i nhau, -
vdy no la hai géc d6i dinh (hinh 5).

Hinh 5



viDy

Vi du 1. Cho hai dudmg thing AB va CD cét nhau tai O.

1) K€ tén cdc cap géc d6i dinh (khong ké géc bet);

2) Biét 56 do cia géc AOC = 40°. Tinh céc géc con lai.

3) Ké OE la tia phan gidc ciia géc AOC va OF I tia d6i cua tia OE. Hay
chimg t6 OF la tia phan gidc coa géc BOD.

4) Trong hinh vé d6 (sau cau 3) ¢6 mdy cip géc doi dinh, la nhimg goéc nao?
(khong ké géc bet). Tinh s6 do cia chiing.

Lon giai
1) Céc cap goc d6i dinh 1a: &
AOC va BOD; COB va AOD.
2) Doj:_()-'tﬁ COB Ia hai géc ké bi,
nén: AOC + COB = 180°. (1)
Theo dé bai: AOC = 40°. 2)
Tir (1) va (2), ta c6: COB+40° = 180° => COB = 140°,

A

+ BOD = AOC (hai géc d6i dinh) => BOD = 40°.
« COB = AOD (hai géc ddi dinh) => AOD = 140° (hinh 6).
3)Cach I:

400

Vi OE I phan gidc cia AOC nén AOE = EOC = )= 20°. (3)

Ma ta c6:  OE va OF la hai tia d6i nhau (theo dé bai).
OA va OB Ia hai tia d6i nhau (vi AB la dudmg thing).
Nén AOE va BOF d6i dinh = AOE = BOF (theo dinh nghia). 4)
Tir (3) va (4), ta duge: AOE = BOF = 20°.
Viy BOF =20°, ma BOD =40° nén BOF =-'="-g—[3=> OF Ia tia phan gidc

cua goc BOD.



Céch 2: Vi OE Ia phan gidc cia AOC nén AOE = EOC. (5)
Tacé: OE va OF 12 hai tia d6i nhau (theo dé bai).

OC va OD la hai tia d6i nhau (vi CD la dudng thing).

OA via OB 1a hai tia d5i nhau (vi AB 12 dudmg thing).
Viy, 1a ¢6 céc cap géc doi dinh:

COE va FOD = EOC = FOD (tinh chit). (6)
Pﬁ vi BEE" = A:B_E = BB-E: (tinh chat) (7)

Tur(5), (6), (7) ta c6: BOF = FOD, hay OF Ia tia phan gidc ciia géc BOD.
4) C6 sdu cap géc doi dinh:
Theo cdu 2, ¢6:

AOC va BOD la hai géc d6i dinh, bing 40°;

COB v AOD Ia hai géc ddi dinh, bing 140°.
Theo cédu 3, c6:

COE va FOD 1a hai géc d6i dinh, bing 20°;
AOE va BOF 1a hai géc d6i dinh, bing 20°.

Ta con thiy EOB vd AOF 1A hai géc d6i dinh bing 20° +140° = 160° va
EOD va COF 12 hai géc d6i dinh bing 20° + 140° = 160°.

Vi du 2. Tinh s6 do céc géc O,; O,: Oy: O, (hinh 7) néu biét:

o~ l"_"
1) O, ==0,;
) O, 52
— _— 2
2) 0,-0, =40°; 1 >3
Hinh 7

Lo giai
] -~

1) O, + O, = 180° (vi hai géc ké bd), ma O, = 50, (theo dé bai) nen:

§= 3

gy (4]
56, +0, =180° > L

=120°.

0,=180° =0, =



M1

0, =%6'; =0, =:',--|20°=>6; = 60°.
Vay 4 gécdé la O, = 0, =60° ; O, =0, = 120°
2) 0,+0, =180° (vi hai géc ké b), lai c6: O, -0, =40° (theo dé bai),
suy ra 26; =221’.)""::~-‘{‘)m2 =110°.
Tir 0, -0, =40° = 120° -0, =40° = O, = 70°.

e

Viy 4 géc d6 la: O, =0, =70° ; 0, =0, = 110°.

3) Tacé: O, +0, =%(6} +0,) (theo dé bai). (1)
Do O, va O, d6i dinh, nén: O, = O, )
Do 6; va 6‘ d6i dinh, nén: 5;_ =6;. 3)
Thay (2) va (3) vdo (1), ta ¢6: 20, = -;-26; 20, =0,. @)
Vi: 0, +0, = 180° (hai géc ké bi). (5)

Thay (4) vao (5), ta duoc: O, +20, = 180° => 30, = 180° = O, = 60°.
Vay 0, =0, =60°; 0, =20, =60°2 = 120° =0, =0, = 120°.

BAI TAP

Trong céic ciu sau day, cau nao ding? cdu nao sai?

a) Hai géc ¢6 chung dinh va bang nhau la hai géc déi dinh,

b) Hai géc d6i dinh thi bing nhau.

¢) Hai g6c ma mébi canh ciia géc ndy la tia d6i cia mot canh cia géc kia la
hai géc d6i dinh.

Cho géc ta AOB. V& BOC va AOD la hai géc ké bis véi géc AOB. Hiy
chimg 16 hai goc BOC va AOD Ia hai géc i dinh.

Cho hai dudmg thing AB vii CD cit nhau tai M. Biét ring BMC = 3CMA . Tinh
s6 do ciia bon goc AMC; BMC: BMD va DMA bing hai céch.



10

1) V& géc AOB = 40°.

2) Vé géc A'OB’ la gbc i dinh véi goc AOB.

3) Theo céach vé& d6, ta c6 thém cép géc nao la hai géc doi dinh? Tai sao?

4) V& tia OI 1 tia phan gidc cia géc AOB va vé tia OI' 1a tia dGi cua tia
Ol. Chimg 1 tia OI' Ia tia phan gidc cua géc A'OB'.

Hai duomg thing EF va MN cit nhau tai O tao thanh bon géc (khong ké géc
bet). Biét tdng cua ba géc (trong s6 bon géc d6) bing 250°46 . Tinh s6 do
cua bon géc d6 bing hai cich.

Cho diém O trén dudng thing AB. Trén cing nira mét phing b la AB. Ké
hai tia OC va OD sao cho AOC = BOD = COD . Trén nifa mat phing d6i ciia
nira mat phing c6 chita tia OC bds 1a AB ké tia OE sao cho BOE = 60°.

1) Tia OC Ia tia phn gidc coa géc nao? Tai sao?

2) Tia OD la tia phan gidc cua géc nao? Tai sao?

3) Chimg 16 AOC va BOE Ia hai géc d6i dinh.
4) Tia OB la tia phan gidc cua géc nao? Tai sao?

DANG 2. Hai duong thang cdt nhau cé goc tao thanh la goc vuéng

PHUONG PHAP GIAI

1. Sir dung thudc thing va éke dé vé chinh xdc: dudmg thing a’ La va viét
Ki hiéu. o

2. Lam quen sir dung thudéc thing ké hai dudmg thing vudng géc bing cich
udc lugng (teong doi chinh xdc).
3. Sir dung thudc thing va éke vé thanh thao hai dudng thing vuong géc
trong cic truong hop:

« Duong thing a va diém O thudc a. Vé dudmg thing a’ La tai O.

* Dudmg thing a va diém O ngoai dudmg thing a. Vé dudmg thing a" L a
vit qua O.
4. Tap kiém tra xem hai dudmg thing c6 vudng géc véi nhau khong.

 Bing éke;

» Bing cdch gip 10 gidy;

« Bing cich udc luong.



viDu
Vi du 1. D€ kiém tra éke san xudt ¢6 chinh xdc hay khong, ngudi ta lam nhu
sau: Dat mot canh cia éke trén canh cla thude sao cho dinh éke tring véi
diém O cho trude trén thude (vi tri éke 1a AOB). Dung thudce vach theo tia
OA r6i dat eke theo vi tri 2 (hinh 8), vi tri ¢ke 1 A'OB’. Ké tia OA’. Dung
thude do géc do khe hés giita hai éke ta thiy AOA'=1°.
Hoi éke duge san xudt ¢6 chinh xdc khong? DO sai kch la bao nhiéu?

Lo gidi

Ta thiy B, O, B’ nam trén canh cta thudc A
thing. Vay 3 diém B, O, B’ thing hang va
BOB' = 180° .
Xét nira mat phing bds B'B 6 3 géc ké nhau: g, 8
B'OA’+ A'OA + AOB=B'OB. (1) '
Hinh 8

Thay A'OA =1° vito (1), ta co:

B'OA’+1° + AOB = 180° = BOA’ + AOB = 179°.
Ma B'OA’ = BOA (vi cung la géc cua éke), vay:

2A0B = 179° = AOB = 89°30'.
Két ludn: ke san xudt chua chinh xdc. G6c vudng cua ¢ke sai léch la 30,
Néu hai tia OA va OA’ trung nhau thi ¢ke duoc san xudit chinh xéc.
Vi du 2. Puimg thing AB va dudmg thing MN cit nhau tai O sao cho géc
AOM I géc tir. Tai O ké dudmg thing CD L AB va dudmg thing EF L MN .
1) Hiy chimg 6 AOE = MOC.
2) Trong hinh vira vé ta thidy cé tdm goc

nhon. Hiy chimg to tdim géc nhon d6 ¢6 thé C
duoc chia thanh hai nhém, mdi nhém cé £ -
bon gé¢ nhon bing nhau.
3) Tim diéu kién cia AOM df thm géc = 2
nhon d6 déu bang nhau. "
Lon giai F
. D
1) AOE = AOM - 90°. (1)
e ' B Hinh 9
MOC = AOM - 90". (2)

11
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Tir (1) va (), ta c6: AOE = MOC. (3)

2) AOE = BOF (hai géc ddi dinh). (4)
MOC = DON (hai géc d6i dinh). (5)
T (3). (4). (5) suy ra: EEE = ii(_)'"c = ﬁF = Dm
Tacé: AOE+COE =90° (theo dé bai). (6)
AOE + AON =90° (theo dé bai). (7
Tir (6) va (7) suy ra COE = AON. (8)
Ma COE = DOF (hai géc d6i dinh). (9)
AON = MOB (hai géc d6i dinh). (10)

Tit (8), (9), (10) suy ra: COE = AON = DOF = MOB.
Viy trong tdm géc nhon dé duge chia thanh hai nhém mdi nhém c6 bon goéc
nhon bang nhau.

3) Gia sif tdim g6c nhon d6 bing nhau, ma tdng tdm géc d6 1a 360°. Vay mbi

g6c ¢6 s6 do la: 3981 - 45°. Suy ra AOM = AOE + EOC + COM = 135°.
Viy ban ddu vé duomg thing AB va MN cit nhau tai O tao géc
AOM =135 Ti€p tuc vé theo ddu bai s& duge tim géc bang nhau.

BAI TAP

Cho dudmg thing d va diém O & ngoai dudmg thing d trén trang gidy tring.
Hiy gdp trang gidy sao cho nép gdp qua diém O va vudng gbéc vai dudmg
thing d.

Hiy vé dutmg thing a va b sao cho:

1) Hai dudmg thing a va b ciit nhau tai O theo mot géc tuy v.

2) Hai dudmg thdng a va b cit nhau tai O va vuong géc véi nhau.
3) Hai dudmg thing a va b khong cit nhau.

Cho hai géc MON va NOP I hai géc ké bi nhau. O Ia tia phan gidc cia
géc MON . Ké tia OF L OE (OF nim trong géc NOP). Chimg 16 tia OF
la tia phan gidc cua géc NOP.



10.

1%,

Cho géc AOB I goc th. V¢ phia ngoai géc AOB ké cic tia OC va OD theo
thir ty vuodng géc vai cic tia OA va OB. Ké tia Ox la tia phan gidc cua géc
COD va tia Ox’ 12 tia ddi cua tia Ox. Hiay chimg 10 Ox” cing la tia phan
gidc cua goc AOB.

Qua diém O cho trudc, ké 4 duong thang phan biét a, ; a, : a; : a4 saocho
a,la, ;a;la,.

1) Trong hinh v€ ¢6 bao nhi¢u goc duogc tao thanh?

2) Trong cic géc d6 ¢6 bao nhiéu géc vuong? Bao nhiéu géc nhon? Bao
nhi¢u géc tu? Bao nhiéu géc bet?

DANG 3. Duong trung truc cia moét doan thang

PHUONG PHAP GIAI

1. Mudn chimg 16 d la dudmg trung truc cua doan thing MN ta phai chimg
10 né thoa man ca hai diéu kién:

* Duong thing d qua I trong d6 MI = IN (I nam gita M va N).

« Dudmg thing d L MN (MId = 90°).

2. Cdch vé: Chang han vé dudng trung truc
cba doan thing AB cho trudc.

Cach I: Dung éke.
Budc 1: Tim 1 1a trung diém cta doan thing AB.

Budc 2: Dat éke sao cho: Mot canh géc vuong # ‘o
trung véi doan thing AB. Dinh géc vudng coa A y
éke trung véi diém 1.

Budc 3: Ké duomg thing theo canh géc vuong
thit hai cuoa éke.

Ta ¢6 xy la dudng trung truc cia doan thing

AB (hinh 10).
Cdch 2: Dung thude do goc. /j \
Bude 1: Nhu trén.

Buéc 2: Dat thude do goc sao cho canh cua A I B
thuée trung v6i doan thang AB. Tam cua
thude trung véi diém L. Hinh 11

Budc 3: Danh diu vach 90° va n6i diém d6 vai | (hinh 11).

Hinh 10

13
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Vi DU

Vi du 1. Doan thing AB cho trudc trén t& gidy tring (hinh 12a). MOt hoc
sinh tim dudmg trung truc cua doan AB bing cich: gdp 1 gidy trang sao cho
diém A tring véi diém B. Dugc nép gip trén trang gidy, em n6i nép gip dé6
la dudmg trung tryc cua doan thang AB. Dung hay sai? Giai thich.

E
\‘\ B
B A I
A %
F
a) b) c)
Hinh 12
Lai giai

Gidi thich: Gip sao cho diém A trung véi diém B va diém | c6 dinh, vay
IA = 1B suy ra 1A =B (hinh 12b) va nép gip 1a EF.

~ Gid trang gidy tré lai ban ddu (hinh 12¢) nép giip 1a EF ta c6 AIE = EIB.

— 1300

Ma AIE + EIB = 180° (hai géc ké bi). Suy ra AIE =EIB = ~90° .
g y

— Nép gdp EF thoa min hai diéu kién:
e Qualva Al =IB.
e AIE=90".
Vay EF la duong trung truc cua AB.
Vi du 2. Trén tia Ox ta dat cic diém M, N, | va P sao cho OP =20M,
ON =-i-09. Ol = 30N. Biét OP = 10cm.

1) Tim d6 dai cic doan Ol, OM, ON:

2) Xdc dinh vi tri cic diém M. N, I, P trén tia Ox (theo thif tr nao).

3) Tir diém Q thudc nira mat phang bdr 1a Ox, bi¢t QM L Ox. N6i cic diém
QO, QP, QI, ON. Vay tia QM nam giira hai tia ndo? Tai sao?

4) QM la dudng trung truc cia doan thang nio? Tai sao?



Lon giai
1) OP=10cm va OP=20M (theo d¢

bai). Vay 20M =10 = OM =5 (cm). "
ON =%0P:>0N =%-lﬂ=2.5{cm).

) X
Ol=30N=01=3.25=17,5 (cm). 0 N M PN
2) Cic tia OP, OM, ON, OI ¢6 chung e

g6c O (hinh 13), ¢6 do dai theo tha ty:

2,5<5<7,5<10=>0ON<OM <Ol <OP
Viy 4 diém ndm trén Ox theo thi tu: N, M, 1, P.
3) Theo thir ur trén, tic la:
*» ON <OM, suy ra N nidm giira M va O.
* ON <OM <Ol, suy ra M nim giita hai diém N va | vay tia QM ndm giira
hai na QN va Ql.
* ON<OM <OP, suy ra M nim giira hai diém N va P viay tia QM nam
gitra hai tia QN va QP.
* OM <Ol, viy M nim giira hai diém O va [ suy ra tia QM ndm gia hai tia
QO va QL.
* OM <OP, vy M ndm giira hai diém O va P suy ra tia QM nim giira hai
tia QO va QP.
4) Theo cau 2) ta ¢6 thit tv cac diém nam trén tia Ox 14 O, N, M, |, P.
Suy ra M ndm gitra O va P

= OM + MP =0P

5 + MP=10=> MP =5 (cm).
Viy OM = MP.
Ma QM L OP (dé bai).
Suy ra QM la duimg trung truc cua doan thiang OP.
* Vi N nam gita O va M nén ON + NM =OM..
=25+NM=5=NM=25 (cm).
Vi M nam gitra O va I nén OM + Mi = Ol
=S5+MI=75=MI=2,5 (cm).

Viy NM = M. (1)

15



12.

13.

14.

15.

16.

16

Ma QM L Ox (dé bai) = QM L NI (N, I cung nam trén tia Ox). (2)
Tir (1) va (2) suy ra QM la duong trung truc cua NI

BAI TAP

Cho ﬁy =90 va tia Oz nam trong géc iﬁ}. Trong nira mat phiang b ¢é
chaa Ox, khong chia tia Oz vé goc mOx = zﬁ} va trong nira mat phing b&
¢6 chifa tia Oy, khong chifa tia Oz vé géc yOn = xOz. Trén tia Om dat diém
M, trén tia On dit diém N sao cho OM =ON .

1) Chimg 10 ring hai tia Om va On 12 hai tia d6i nhau.

2) Chimg 16 Oz la dudmg trung truc cua doan MN.

Cho AABC c6 ba goc trong tam gidc la ba géc nhon. Sur dung thuée va éke
vé chinh xdc ba dudng trung truc cua ba canh AB, BC, AC va cho nhan xét.

Coi kim phiit va kim gid cua déng hé la hai canh cia géc. Hoi s6 do cua géc
lic dong hé chi: 1h; 3h; 4h; 6h; 9h va 10h?

Cho géc AOB =a® (90° <a® < 180°), vé cdc tia OM L OB va ON L OA.

1) Chimg to: AOM = BON .

2) Vé tia Ox va Oy theo thit ty la tia phan gidc cua cic gbc AOM va BON;
Chimg 16 Ox L Oy.

3) Trong hinh vé, nhimg cap géc nhon nao ¢6 canh tvong img vudng goc ?
Cho géc xOy =a (90° < a® < 180°) trong nira mét phing bés chiia tia Ox, ké
0z 1 Ox . Goi OE Ia tia phan gidc ciia gbc xOy , biét zOE = 20°. Tinh xOy.



Chii @é 2
QUAN HE GIUA BA PUONG THANG

A. KIEN THUC CAN NHO

1. Cho trudc hai dudmg thing a va b tuy ¥ va dudng thing thir ba (dudmg
thing ¢) cit dudng thing a tai diém A, tai A ¢6 bon géc nhon duge tao
thanh. Bon goc nay ¢6 méi quan hé 12 doi mot doi dinh.
Tuong ty dudng thing ¢ cit duomg thing b tai diém B va tai B ciing ¢6 bon
g6¢ nhon dugc tao thanh. Bon géc nay doi mot déi dinh.

Bay gidr ta xét xem mot géc tai A twong img v
moOt géc tai B ¢6 quan hé nhu thé nao ? (hinh 14)
* A, va B,; A, va B goila hai géc so

le trong.
* Cic cap ;1 va I;; Iz vi ﬁ;: ;1

Hinh 14

vil ﬁ; : K; va ﬁ; la cic cap goc dong i,
2. Cho dudmg thing ¢ cit hai dudng thing a v b. N&u trong céc cap géc tao
thinh ¢6 mot cap goc so le trong bang nhau thi:

* Cap gbc so le trong con lai bing nhau.

* Hai cap géc dong vi bang nhau,
3. Hai dudmg thing song song 12 hai dudmg thing khong ¢6 diém chung.
4. Cho dudmg thang ¢ cit hai dudng thing a va b. Néu trong cdc ciap goc tao

thanh ¢6 mot cap goc so le trong bing nhau (hodc mot cip géc déng vi bing
nhau) thi a va b song song vai nhau. Ki hiéu a // b.

* Day la ddau hi¢u nhan ra hai duomg thdng song song (thita nhan).

5. Tién dé Oclit: Qua mot diém cho trude & ngoai dudmg thang c6 moOt va
chi mot dudmg thing song song véi dudng thing dé.

6. Nguoc lai: Néu dudmg thing ¢ cit hai dudmg thing a // h thi:

a) Hai goc so le trong bang nhau.

b) Hai géc dong vi bang nhau.

¢) Hai géc trong cung phia bu nhau (tinh chét hai dudmng thing song song).

7. Tu vudng goc dén song song:

~ Hai dudng thing phan biét cing vuong géc véi dudng thing thi ba thi
ching song song vai nhau.

17
2A-PPGT 7.HH
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~ Néu mot dudng thing vudng géc véi mot trong hai dudmg thang song song
thi né ciing vuong géc véi dudng thing kia.

— Hai dudmg thing phan biét cing song song v&i mot dudmg thing thir ba thi
ching song song vl nhau,

CAC DANG BAI TAP CO BAN

DANG 1. Goc tao béi duimg théing thir ba cdt hai duong thang.
Goc tao béi duomg thang cho trude cdt hai duomg thang.

PHUONG PHAP GIAI
1. Trong s6 tdm gdéc tao thanh nhin ra céc cép so le trong hoic cédc cip goc
dong vi.

2. Tir ddu hiéu nhan biét hai dudng thing song song (kién thifc cin nhd (4)),
ta ¢6 thé chimg minh hai dudmg thing song song bing hai cich:

a) Cdch 1: Chimg minh hai géc so le trong bing nhau.

b) Cdch 2: Chimg minh hai géc déng vi bang nhau.
3. Y nghia cua tién dé Oclit:

a) Dua vao tién dé dé chimg 16 ba diém thing hang.
Cbang han trong hinh 15, néu ta chimg 16
duoc AE // BC, AF// BC thi két luan E, A, F
thing hang (cing ndm trén mot duong

thing). Vi theo tién dé Oclit qua diém A chi
c6 mot dudng thing song song vai BC.

b) Dua theo tién dé Oclit ta ¢6 thé chimg to B C
hai tia trung nhau.

& _ Hinh 15
Ching han trong hinh 16, néu ta chimg to

duge AM // BC va AN // BC thi két luan hai

tia AM va AN tring nhau. (Vi theo tién dé A M N
qua A chi ké duge mot tia song song véi BC).

4. Tur hai dau hi¢u nhan biét hai dudmg thing

song song & trén ta ¢6 thé chimg 1o thém céc

ddu hiéu khic: B C
Néu duomg thing ¢ cit hai dudmg thing a, b
va trong cac goéc tao thanh ¢6:

Hinh 16

2B-PPGT 7.HH
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* Cap géc so le ngoai bing nhau.

» Cip géc trong ciing phia bi nhau. . Pt
* Cap goc ngoai cung phia bu nhau.
NéEu xdy ra mot trong ba ddu hiéu trén thi két b B A
luana //b. 8/5
That vay: Hinh 17

Truomg hop 1: Cho ; = !3: chimg 16 a // b (hinh 17).

Tai Acé A, = A, (d6i dinh) (1); Tai Bc6: B, = By (d6i dinh) (2).

So sdnh (1) va (2) cé: ;, = é; , ma hai géc ndy O vi tri so le trong nén theo
cich l tasuyraa//b.

Truimg hop 2: Cho A, + B, = 180° chimg 1o a // b.

DE thiy, tai A c6: A, +A, =180° (hai géc ké bii nhau). Suy ra: A, = A, ,
ma A, vi A, & vitri so le trong nén theo cdch 1 ta c6: a // b.

T'ruomg hop 3: Cho ﬁ: + ﬁ:, = 180", chimg 1o a // b. (Chimg minh tong

nhu trudmg hop 2)
Viay dén day ta c6 ndm céch d¢ chimg minh hai dudmg thing a // b.

vi DU
Vi du 1. Trong hinh 18, cho A, =B, .

1) Hiy chimg t: A, =B, .

2) Hay chimg 10: £=Ez: I:;:E;: K";:E;; ;}=B,.

3) C6 nhan xét gi vé quan hé gitra hai géc cua cic cap géc do, tir d6 rit ra
két ludn gi?

Lo giai c
1) Tai A,tacoé A;; A, va B,: By la hai cap 471
g6c ké bu nhau, nén:
A, +A, =180°; B, +B, =180°. &
Mélhmdébﬁiazgz.suym: ;.4-’:; i
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2)+ Tai A c6:
A, =A, (géc ddi dinh) va B, = A, (dé bai cho).
Vay .;; = ﬁ;
* TaiAc6 A, =B, (theocau 1)va A, =A, (hai géc dGi dinh).
Viy A, =B,. *)
» Tai Bc6 B, =B, (géc d6i dinh) va A, =B, (ddu bai cho).
Viy A, =B,.
+ Tai Bc6 B, =B, (d46i dinh) va tai A ¢6 A, = A, (d6i dinh), ma A, =B,
(theo (*)). Vay A, =B,.
3) Nhdn xét: Trong 6 cap géc bang nhau trén c6:
a) Hai cdp goc la so le: I;va ﬁ;; E, va ﬁ;
b) Bon cap géc dong vi: R; va E;; A: vi ﬁ; ;\:vﬁ ﬁ;; I, va IE‘!‘,

Vay két luan: Néu c6 mdt cap géc so le bing nhau, thi cip géc so le con lai
ciing bing nhau va cdc cap géc déng vi bing nhau.

Vi du 2. Trong hinh 19a gém cdc géc di biét bang o” va 1007,
Tinh cédc géc con lai tai M va N.

Lon giai 3 y
P P 2 100
Ddubdicho P, =a”: Q, =a”. £ e / '\2\1
Vay I;;=52, ma hai géc¢ nay @ vi tri so le b Zﬂ' AZ
(3/ N\1
trong nén: a // b. 4
Doa//bnén M, =N, =100° (déng vi). Hinh 19a

——

~Tai Mtacé M, = M, =100° (géc ddi dinh).
Mi M, + M, = 180° (hai géc ké b nhau), nén ta c6:

100° + M, = 180° => M, =80°.
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Suy ra M; =M, =80° (géc d6i dinh).
~TaiNtacé N, =N, =100° (g6 d6i dinh).
Ma ﬁz + r'i"; = 180" (hai géc ké bu nhau), nén ta cé:
100° + N, = 180° = N, =80°.
Suy raN, =N, =80° (2 géc ddi dinh).
BAI TAP
Trong cic cau sau, cau nao diung (hinh [9b) ?
Pudng thing a cit hai dudng thiang x // y ldn luot tai M va N:

a
1) Hai géc M, va N, bing nhau. ) M2
2) Hai géc ﬁ; va I:«I: bing nhau. /1
3) Hai géc ﬁ; va I:i; bang nhau. y 3N§41
4) Hai géc lql va I:«I-; bing nhau. Hinh 19b

Hai dudng thing a va b ¢6 song song v6i nhau khong, néu c6 mot trong céc
diéu kién sau dugce thoa man ? (hinh 20).

~ = 3

1) A, =Bg. a B/2
A = 3/
2) Ay =B;. 5/
&, b A/
3) A;=B,. 8/7
4)E+§;=|80°. Hinh 20

Trong hinh 21, hay cho biét:

1) CAD doéng vi vGi goc nao va so le trong

vdi goéc nao?

2) ADC déng vi v6i géc nio?

3) ABC va ﬁB 1a 2 g6c thé nao véi nhau ? A

BCD va EFD a2 go6c thé nao véi nhau ? Hinh 21 g
21
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22

Trong hinh 22, biét E} = li =120°. Tinh cdc g6c 2 A%

nhon ¢6 dinh la A va B con lai trong hinh v&. / 1
= 3
Cho AABC, tia phan gidc AM cla géc BAC (M b B/2

thuoc BC). Tir M ké MP // AB vi ké MQ // AC (P 7
va Q thudc AC va AB). Chimg 16 ring MA ciing
la tia phan gidc cua géc W P. Hinh 22

Cho AABC c6 tia AM la tia d6i cua tia AB. Tir A ké tia AN la tia phan gidc
cua géc MAC. Trén canh AC 14y diém F wy ¢. Tir F ké FP //AB (P thudc
BC) va FE // AN (E thudc canh AB). Hay chimg 16 EF ciing la tia phan gidc

cua géc AFP.
Cho hai dudmg thing xy // x'y’, dudng thing d cit xy vd x'y’ tai A va B. Ké
tia phan giic AA’ cua xAB cit x'y" tai A" va tia phan gidc BB’ cla AT[E}
cdit xy tai B'. Hiy chimg 10 ring:

1) AA'// BB'.

2) AA'B = ABB.

Cho AABC c6 géc ABC=m®, ACB=n° (0° <n®, m® <90°). Tai A ké
phia ngoai géc BAC dumg cic géc BAx = m° vi g6c 6:5# =n". Hay chimg
to hai tia Ax va Ay ndm trén mot dudmg thing.
Hinh 23 l1a khung cira cua ngudi thg moc da déng

; A B
va Iﬂlay ci géc:ﬁ : 5
Eﬂiﬂ = ﬂN = DESz C Ef: 90" VEEE‘ céigéc o .
BAC=CAM, AME=EMN, ACD=ACE,
FEM = MEC. M N
Hay chimg t6 ciac canh AB // CD ; CE // AM Hinh 23

va EF // MN.
Puimg thing d, cdt 2 duomg thing AB // CD 1tai E va F. Lay diém M trén
dutmg thing AB Tai M trén nira mat phing bds ¢6 chita cic dudmg thing AB,

CD vé géc AMN =EFD =a" (0° <a® <90°) (diém N thuéc CD). Hay
chimg t6: MN // EF.
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DANG 2. Quan hé giwa tinh vuéng goc va tinh song song

PHUONG PHAP
1. Dén day ta ¢6 thém mot diu hiéu nhan biét hai dudng thing song song la:

* Néu hai duomg thing cing vuong géc vi dudng thing thir ba thi ching
song song.

+ Hoidc nfu hai dudng thing ciing song song v6i dudng thing thir ba thi
ching song song v&i nhau.

2. Cin lam quen viéc vé bing tay (khong cén éke) nhanh nhung tuong d6i
chinh xdc: 2 dudng thing song song, hai dudng thing vuong géc d€ sir dung
khi lam nhdp (46 mat thin gian).

3. B¢ dé nhan ra hai géc ¢6 canh tuong l'rng song song hay hai géc c6 canh
twong img vudng goc, ta thue hién theo céc bude sau:

Buoe 1: Chi ra hai canh cua géc nay va hai canh cia géc Kia,

Budc 2: Tur d6 dua theo ddu bai d€ xem quan hé tuong (ng giita ching (c6
thé ddu bai cho truc tiép, c6 thé phai suy dién tir ddu bai, tap nhan xét dé tim
101 gidi).

4. Quan h¢ gitra tinh song song va vuong géc ¢ day la:

* Néu cLla va cLb thi két ludn a // b (sir dung vuong géc dé két luan
song song).

* Hodcnéu a L c vaa//bthikétluin b Lc.

viDu

Vi du 1. Cho xOy va yOz la hai géc ké bd nhau OE va OF Ia hai tia phan
gidc cua hai géc xOy va yOz. Trén OF Idy diém H. Tai H ké duong thing
vuong géc véi OF cit Oy tai M va Oz tai N. Chimg 16 ring AMON ¢6
OMN = ONM.

Lot giai
OE la tia phan gidc xOy nén O, =0,. (1)
OF 1 tia phan gidc yOz nén O, = 0,. (2)
Cong vé€ vai v€ cua (1) va (2), 1a co:
0,+0,=0,+0,. Hinh 24

23
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Ma 6 +6 +6; +6; = 1807, vay: 6; +(3; =90° = OF L OE.

Ta ¢6 OF L MN (thw dé bai). de OE // MN { do OE va MN cung vuong
goc vai OF), suy ra: 02 = OMN (so le trong); 0, ONM (dong vi).

Ma OI =02 (theo ddu bai), vay: OMN =ONM .

Vi du 2. Cho géc nhon xOy (hinh 25). Trén Oy ldy diém M. Tir M ké
MN LOx (N thuoc Ox); Tir N ké NP LOy (P thuoc Oy). Tai P ké
PQ L Ox (Q thudc Ox); Tai Q ké QE L Oy (E thude Oy).

1) Nhimg cip dudmg thing nio song song? Tai sao?
2) Biét s6 do ciia géc OQE = 40°. Tinh s0 do ciia céc géc nhon trong hinh vé
(trir xOy ).

Lon giai X
1) Theo ddu bai: MN L Ox va PQ L Ox Q s
vay MN // PQ (vi cing vudng géc vai Ox). 0
Ciing theo ddu bai: NP L Oy, QE L Oy
vay NP // QE (vi cing vudng goc véi Oy). O E P M Y
2) * PQ L Ox nén: OQE + EQP =90°. Hinh 25

Ma OQE = 40°, vay: 40° + EQP = 90° => EQP = 50°.
E‘-(-J-lh’=6l-”hN =50" (2 géc so le trong)
QPN = PNM =50° (2 goc so le trong).

* NP 1L Oy nén: WQ+6FE=90“.

Ma QPN = 50° (cau 1), vay EEHSO" =90° => EPQ = 40°.
OQE = ONP = 40° (2 géc déng vi)
ﬁ)=m=40"(236cdéngvi).

BAI TAP

Vé dudmg thing a vuéng géc vai dudmg thing b, dudmg thing ¢ vudng gée
véi dudmg thing b. Hay chimg to rang dudmg thing a va dudmg thing ¢ song
song véi nhau.



12.

13.

14.

15.

16.

17.

19*%.

Vé dudmg thing a song song véi duomg thing b, dudmg thing ¢ vudng géc
véi duomg thang b. Hay ching 16 ring dutmg thing ¢ vuong géc véi dudng
thing a.

Vé dudng thing a song song véi dudng thing b, dudmg thing ¢ song song véi
duimg thing b. Hiy chimg 16 dutmg thiing a song song vdi dudmg thing c.

Hay n6i cich vé 3 dudmg thing a, b, ¢ sao cho: Pudmg thing ¢ qua diém M
cho trude con dudmg thing a va b khong qua diém M nhung a // b. C6 mdy
truomg hop xay ra? Vé timg trudmg hop.

Trén canh AB cua AABC, ldy diém E va diém M. Tir E ké EF // BC (F thuoc
AC), tir diém M ké MN // BC (N thudc AC).

1) Hay chimg 16 EF // MN.,

2) Trén nira mit phing bd ¢6 chita canh AC khong chira diém B dung géc
CAx = ACB.. Hiy chimg 16 Ax // MN.

Cho géc nhon i-(-ﬂr Tir diém I trong g6c d6, ké In // Ox va Im // Oy

1) Hay chimg 16 xOy =n Im.

2) C6 nhan xét gi vé mdi quan hé gitra cdc canh cua hai géc d6?

3) Néu thay géc xOy la gée tir thi nhimg két lun trén 6 con ding khong?
Tai sao?

C6 hai dudmg thing a va b cdt nhau tai mot diém & ngoai trang gidy. Lam thé
nio dé€ do géc hgp bdi hai dudmg thing d6?

Cho AABC c¢6 ba géc trong tam gidc déu la géc nhon. Tir A ké AH L BC (H
thuoc BC). Th Cké CK L AB (K thudc AB). Tai ba diém A, B, C ké ba duimg
thing B'C//BC ; A'C//AC ; A'B'//AB. Ching cit nhau tai A'; B'; C’.

1) C6 nhan xét gi vé 3 géc cua AABC tuong img véi 3 géc cia AA'B'C'?
Hay chimg 16 nhan xét d6 la ding.

2) Tim trong hinh vé nhimg g6c ¢6 canh twong tmg vuong géc. Chimg 10 cédc
g6c¢ do bang nhau,

Trong hinh vé& 26, biét: NMO = a°; OPQ = §°;
MOP = a® + B” (0° <a’;B° <90°).
Hay chimg 16 MN // PQ.

Hinh 26
25
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M6 rong Kith thiic

TIEN DE - DINH Li

KIEN THUC CAN NHO
1. Tién dé Oclit: Qua mot diém cho trude & ngoai dudmg thang chi c6 mot
dudmg thing song song véi dudmg thing dé.

2. Pinh li: MOt tinh chat duge khang dinh la ding hoan toan bing suy luin
Ja mot dinh Ii. M&i dinh Ii thudmg duoc phét biéu dudi dang: “Néu ... thi ...”
phdn ndm gilra tr “néu™ va tir “thi” 1a phin gia thi€t. Phdn ndm sau tir “thi”
la phdn két luan.

3. Chimg minh mot dinh If: LA 1 gia thiét két hop sit dung céc dinh nghia,
tinh chét va nhimg dinh If d& duge hoc trudc né va ding phuong phép suy
luan dé€ rat ra két luan.

Vi du 1. Chimg minh dinh li: *Hai géc d6i dinh thi bing nhau”.

Hutomg dén: G thiét Ia: O, va O, 1a hai géc d6i dinh; Két luan: O, = O,
Chimg minh

~ Theo dinh nghia vé hai géc d6i dinh thi:
Tia Ox va Oy nim trén mot dudmg thing.
Tia Ox’ va Oy’ nim trén mot dudmg thing.

— Theo khsii niém vé hai g6c ké b nhau, ta c6: bl
O, ké b véi O, ; O, ké bu véi O,. Vay ta c6:
0, +0, = 180° (tinh chat hai géc ké bu). (1)
0, +0, = 180" (tinh chat hai géc ké bi). )

-

Tir (1) va (2), tac6: O, +0, =0, +0,. Vay O, =0,

Tir gia thiét cho O, va O, Ia hai géc d6i dinh bing phuong phip suy ludn
ta da di dén két luan 1a O, =0, .
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20.

21.

22,

KI NANG CAN DAT

1. Van dung tién dé Oclit dé:

+ V& hai dudmg thing song song.

+ V& hai dudng thing vuong géc véi dudng thing cho trudc.

Vin dung vio chimg minh:

+ Dudng thing di qua 1 diém va song song véi dudmg thing cho truéc.

+ Duimg thing di qua | diém va vudng géc véi duimg thing cho trudc.

+ Chimg minh: Ba diém thing hing.

2. Cho moOt dinh i, hoc sinh ¢én thanh thuc ba yéu cdu sau:

~ Yéu cdu 1: Phét biéu bing ngon ngit thong thudmg (1i thuyét).

~ Yéu cau 2: Phén biét dugc ddu la gia thiét, diu la két ludn.

— Yéu cdu 3: V& hinh va diing ki hiéu to4n hoc d€ thé hien dinh If trén hinh
vé. Tir d6 dung ki hiu todn hoc A€ ghi gia thiét va két luan (thuc hanh).

Ca ba yéu cdu trén déu rat quan trong.

3. Chimg minh mot dinh li bing phuong phap suy luin. Dé dam béo cho suy
ludn ¢6 cin ci thi khi dua ra méi dir kién chimg minh phai chi ré can ¢ (li
do). Can ¢ cua né 1a nhimg khai niém, dinh nghia va nhimg tinh chit da
dugc hoc trude d6.

CAU HOI VA BAI TAP

1) Phét biéu dinh nghia vé hai géc d6i dinh.

2) Phét biéu tinh chdt cua hai dudmg phan gidc cua hai géc ké bu nhau.

3) Phat biéu dinh li v¢é dau hiéu nhan biét hai dudmg thing song song.

4) Phit biéu dinh 1i vé tinh chit cua hai dudmg thing song song.

Ghi gia thiét va két ludn cia ménh dé (3) va (4) (trong bai 20).

Cho biét mdi quan ké gilra gia thiét va két ludn cda hai ménh dé dé.

Tinh chdt cia hai géc ¢6 canh twong img song song dugc phédt bidu: Néu hai
g6c ¢6 canh twong img song song thi:

— Chiing bing nhau néu hai géc cung nhon hodc cung ti.
— Chiing bu nhau néu géc nay nhon géc kia tu.
VE hinh, ghi gia thiét, két ludn cua tinh chit dé.
27



Chimg minh dinh Ii vé tinh chit 2 géc ¢6 canh tuong (ng vuong goc

~ Néu 2 gée ¢6 canh wong img vuodng goéc thi:

27.

28*.

29°.

28

~ Chiing bang nhau néu cing nhon hodc cung tu.

~ Ching bu nhau néu géc nay nhon, géc kia 1.

Cho xOy =70°. Ly diém A trén Ox, diém B trén Oy. Tir A ké duimg thing
song song véi OB, tir B ké duimg thang song song v6i OA, ching cét nhau tai C.

1) Tinh s6 do cua géc ACB.

2) N6i O v6i C. Hiy ching 16 AOAC va
AOBC ¢6 cdc géc twong (ng béng nhau.

S6 do cdc goc di biét va dugce ghi trong hinh vé
28. Hoi nhimg dudmg thing nao song song vdi
nhau? Hay chimg t6 diéu d6 ding.

-

Trong hinh 29, cho N =0: Q =90°; B=50°.
1) Hay chimg 16 géc NMQ =90°.
2) Tinh céic géc AMN; QMB.

Trong hinh 30 biét AB // CD vd BAE = 140°;
AEC = 120°.

1) Tinh s6 do ciia géc ECD .

2) Hiy chimg t6 EAB+ ECD + AEC = 360°.
Chimg 16 ring: Hai tia phan gidc cia hai géc
d6i dinh la hai tia d61 nhau.

Chimg 16 ring:

Néu c6 hai dudng thing vuong géc véi hai
canh cia mot géc khic géc bet (mdi dudmg

thing vudng géc véi mot canh cua goéc) thi hai
dudng thing d6 cat nhau tai mot diém.

a M
540
P b
L 15(f
30° c
N
Hinh 28
A
NG M
50°
0 e B
Hinh 29
A B
140°
E(120°
c D
Hinh 30
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ON TAP CHUONG |
KIEN THUC CAN NHO

1. Niam chic cédc khdi niém:

+ Thé nao la hai géc doi dinh.

+ Thé nao 1 dudng trung truc cia mot doan thing.

+ Thé nao 1a hai dudng thing song song, hai dudmg thing vudng géc.

+ Thé nao la hai géc c6 canh tuong tmg song song, hai géc ¢6 canh tuong
ung vuodng goc.

+ Hiéu vé tén dé Oclit, hiéu dinh Ii la gi?

2. Cic tinh chat:

+ Tinh chét hai géc¢ doi dinh. .

+ Tinh chét duomg trung truc cia mot doan thang.

+ Tinh chét hai duimg thing song song.

+ Déu hi¢u nhin biét hai dudmg thing song song.

+ Quan h¢ gita ba dudng thiang: Ba dudng thing song song; Hai dudng
thing song song, dudng thit 3 vudng géc véi mot trong hai dudmg thing song
song do.

KI NANG CAN DAT

1. V& hinh theo ddu bai. Sir dung ki hi¢u todn hoc d¢ ghi gia thiél, két luan
cua moOt bai toan hodac mot dinh li.

2. Van dung linh hoat va sang tao cdc khdi niém, tinh chat, dinh li, tién dé da
hoc dé chimg minh mdt bai todn hoac mot dinh li.

CAU HOI VA BAI TAP

Dién vao *......." d€ dugc mot ménh dé ding:

1) Néu 3 duong thinga /b //cma d La thi ...

2) Néu dudmg thang a /bvab//cthi ...

3) Tir mot diém A & ngoai dudmg thing a ta ¢6 thé ké duge .............
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2. Cho hinh v& 31a; 31b (ng véi cdc gia thiét va két luan cia né. Hay phdt biéu
thanh ngon ngir cia ménh dé todn hoc.

.‘x‘ y X M / A Yy

0 / B

a) Hinh 31 b)
xOy v yOz I3 hai géc ké bi nhau O, =0, ;

Gia thier | . __
0 3 = 0 4

Két lugn | Oy LO, (hinh 31a).

Gid thiét | Duimg thing xy // mn; AB L mn, MNB = 45°.
1) xy LAB.

Két ludn

2) Tinh xXMN (hinh 31b).

3. V& hinh theo thit tu sau rdi ghi gia thiét, két luan:
— Cho ba diém A, B, C khong thing hang.
— Pudmg thing d qua B va vuong goc véi dudmg thing AC.
- Pudmg thing m qua B va song song véi dudmg thang AC.
Chimg minh d L m.

4. Cho AABC va AE Ia tia phan gic cia géc A (E thuoc BO). T E ké EF // AB
(F thude AC). Tir F ké FI // AE (I thudc BC). Chimg minh:

1) Céc géc BAE = EAC = AEF = EFI = IFC.
2) F1 1 tia phan gidc cia géc EFC .

5.  Cho hai dudng thing xy // mn, dudmg thing a cit hai dudng thing xy va mn
lan luot tai A va B. Ké tia phan gidc coa xAB v tia phan gidc coa ABm,
ching cit nhau tai C. Ké tia phan gidc cia ﬁxy va tia phin gidc coa ABn,
ching cit nhau tai D. Chimg minh ring:



8%,

o

1) ACLAD; BD 1 BC.

2) AD // BC; AC // BD.

3) G6c ACB va géc BDA la géc vudng.

Cho A va B Ia hai goc ¢6 canh twong tmg vuong géc. Tinh s6 do cua méi
goc, cho biét:

1) A-B=30"

2) 2A =3B.

Cho AOB va CID Ia hai g6c ¢6 canh twong Ung song song. OM la tia phan
gidc cia AOB va IN Ia tia phan gidc cia CID . Chimg minh ring:

1) Néu hai géc AOB va CID ciing nhon hoac ciing td thi OM // IN.

2) Néu hai géc AOB va CID c¢6 mot géc nhon, mot géc i thi OM L IN.

Cho hai dudng thing a va b cit nhau tai mot diém O & ngoai to gidy tao
thanh mot géc nhon. Biét Ox la tia phan gidc clha géc dé (diém géc O @
ngoai 1 gidy). T mot diém A trén duong thang a, hay:

1) V& dudmg thing song song vdi dudmg thing Ox.
2) V& dudmg thing vuong géc véi dudmg thing Ox.

C6 bon dudmg thing vé trén moét mat phing. Trong d6 khong c6 hai dudong
thing nao song song. Chimg minh ring ta ¢6 thé tim duoc hai dudmg thing

(trong s& bon dudmg thing d6) tao vdi nhau mét géc khong qua 45°.
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LOT GIAI - HUONG DAN - DAP SO

Chudé1
Tu tra 1 céc cau hou.
(hinh 32)

« AOB va BOC Ia hai géc ké b (theo dé bai)
nén tdng hai géc d6 1 180° va hai tia OA va
OC nidm trén mot dudmg thing. D
« Tuong ty, AOB vd AOD Ia 2 géc ké bd (dé
bai) nén hai tia OB va OD ndm trén moOt dudmg Hinh 32

thing. Vay hai géc AOD va BOC la hai géc
d6i dinh (theo dinh nghia).

(hinh 33) c 8
Cdach 1: (khong sir dung tinh chat hai géc
doi dinh).
« BMC vd CMA 12 hai goc ké b nén: X "
BMC + CMA = 180° (1
o Hinh 33
Vi: BMC = 3CMA (theo dé bai). (2)

Thay (2) vao (1), ta cé:

3ICMA + CMA = 180° = 4CMA = 180° = CMA = 45°.
Thay CMA =45° viio (2). ta c6: BMC = 3.45° = BMC = 135°.
» BMC+BMD = 180° (hai géc ké bii) = BMD = 180° - 135° = 45°.

« BMD + DMA = 180° (hai géc ké b} = DMA = 180° - 45° = 135°,
Cach 2:

Gii theo céich 1, ta tinh duoe: CMA = 45° ; BMC = 135°.
Ap dung tinh chat hai géc d6i dinh, suy ra:

BMC = DMA = 135" ; CMA = BMD = 45°.



4.  (hinh 34)
1) Thuc hién vé theo ba budc (16p 6).

2) Dua theo dinh nghia hai géc d6i dinh dé vé géc A'OB’.

3) Do hai géc AOB va A’OB’ la 2 géc d6i dinh (cich vé) vay AA’; BB’ la
hai dudng thing. Suy ra hai goc BOA'vd AOB' ciing la 2 géc d6i dinh

(theo dinh nghia).
4) Vitia Ol la tia phan g:éc cua géc AOB
(theo dé bai), nén AOI = [OB. (1)
Vi tia OI' la tia d6i cha tia Ol nén:
AOI = A'OI' (d6i dinh). 2)
BOI = 'OB’ (d6i dinh). (3) Hinh 34

Tir (1), (2) va (3) suy ra: AOI' = OB’ (cung bing hai géc bing nhau).
O1' ndm giira hai tia OA’ va OB’ va chia A'OB’ thanh hai g6¢ bing nhau.
Vay OI’ la tia phan gidc cia A'OB’.

5. (hinh 35) E N
Cach I:
EOM + MOF + FON = 250°46" (dé bai). (1) 6
—— e ——— e M
Ma EOM + MOF = 180° (hai géc ké bd). (2) 3
—_— Hinh 35
Tur (1) va (2), ta c6: FON =70°46'.
Ma FON = EOM (hai géc d6i dinh) => EOM = 70°46'. 3)

~ Thay (3) vao (2), 1a cé:
70°46'+ MOF = 180° = MOF = 180° - 70°46" = 109°14".
Vay MOF = NOE = 109°14" (hai géc d6i dinh).

B —

Cdch 2: Theo dé bai: EOM + MOF + FON = 250°46". ()]
Mildngwngéc:ﬁail+ﬁ6-F+ﬁ4+rﬁ=3ﬁﬂ°. (2)
Thay (1) vao (2), ta c6: 250°46' + NOE = 360° = NOE = 109°14’.

Ma NOE = MOF (hai géc d6i dinh) = MOF =109°14". 3)

Thay (3) viio (1), ta c6: EOM + NOF +109°14" = 250°46

JA-PPGT 7.HH 33
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Suy ra: EOM + NOF = 250°46'—109°14" = 141°32".
Ma EOM = NOF (hai géc d6i dinh). Viy 2EOM = 141°32".

—_ 141°32'

Suy ra: EOM = NOF = =70°46".

C D
(hinh 36)

1) Téng ba goc AOC +COD + DOB = 180° A 8
(do A, O, B thing hang). oV 60°

Ma AOC = COD = DOB (dé bai). Vay:
180°

AOC = COD = DOB = - 60°. Hinh 36

— Tia OC chia géc AOD thanh hai géc bing nhau, mdi géc 60°. Vay tia
OC la tia phan gidc cua géc AOD.

2) Tuong ty, tia OD la tia phan gidc cua goc COB .

3) Ta c6: BOC =120° (theo céch tinh trén); BOE =60° (theo gia thict).
Viy BOC + BOE = 180° = C, O, E nim trén mot duomg thing.

Suy ra OE la tia d6i ciia tia OC. Vay hai géc AOC va BOE la hai géc d6i
dinh (theo dinh nghia).

4) Ta c6: BOD =60° (theo céch tinh trén); BOE = 60° (theo gid thiét). Ma
OB nam giira hai tia OD, OE va BOD = BOE => OB Ia tia phan giic cua DOE.

Trudc tién cho nép gip qua diém O. Sau chinh cho nép gdp chia dudmg thing
d thanh hai nira dudmg thing trung 1én nhau.

Tu vé theo cach vé da hoc. \
(hinh 37) %

Vi OE la tia phan gidc cua goc MON nén:

— . M P
MOE =EON =a° (a°® <90°).
Vay NOF = EOF - EON = 90° - a°. (1)
FOP = 180° - MOE - EOF = 180° - a® —90° = 90° - a°. Q)

Tir (1) va (2), ta c6: NOF = FOP. Vay OF la tia phan gidc cia NOP.

3B-PPGT 7.HH



10.

4§

(hinh 38)

Ox’ la tia d6i cia tia Ox nén Ox’ va Ox nam

trén mot dudmg thing va xOx' = 180°.

Suy ra: xOC + AOC + AOx' = 180°.
xOD + DOB + BOx' = 180°.

Ma:  xOC = xOD (Ox la tia phan gidc), va
AOC = DOB = 90° (theo dé bai).

Vay AOx’=BOx' = Ox’ I tia phan gidc cia AOB.

(hinh 39)

1) Bon dudmg thing cit nhau tai O. Ching bi
diém O chia thanh 8 tia chung goc O (mdi
dudmg thing bi chia lam 2 tia).

Xét mot tia, chéng han tia Oa, :
Khi d6 Oa, s€ hgp vai 7 tia con lai tao thanh 7

g6c khac nhau.

Viy 8 tia tao thanh: 7x8(gé6c), nhung trong dé
méi g6c duogc tinh hai 1an. Boi vi:

Hinh 38
a;
a,
a, 0
al
Hinh 39

————

Chéng han khi chon tia Oa, 1am m&c né hgp véi tia Oa; duge goc a,Oa; .

Nhung khi chon tia Oa; lam mo6c né hop véi tia Oa, cing duoc géc a;0a, .

Viy t6ng s6 géc tao thanh la: 1;—8 =28 (gbc).

v 2) Theo cdu 1, khi ta ldy tia Oa, lam méc, né hop vai 7 tia con lai tao thanh

7 g6c khic nhau.

Dé y 7 gbc d6 ta thdy c6: 2 gée vuodng, 1 géc bet, 2 goc tu, 2 goe nhon.

Tir céch tinh trén, ta c6: S6 géc vuodng trong hinh vé La:

s oo an  ER8 5
S6 géc bet trong hinh veé la: %- =4 (goc).

2x8

S géc ta trong hinh vé la: — = 8 (goc).

2x8

=8 (gobc).
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12.

13.
14.

15.

36

S6 géc nhon trong hinh vé la: 2%8- =8 (goc).

Vay trong 28 géc tao thanh cé:
4 g6c bet, 8 géc vudng, 8 goc tu va 8 gée nhon.

(hinh 40)

1)  mOx =2zOy (theo dé bai). (1)
nOy = xOz (theo dé bai). )

Tir (1), (2), ta ¢6: mOx +nOy = x02+10y (3)
Ma xOz + zOy =90° (theo dé bai).

Hinh 40

Vay rEBiHT(S;«:go", do d6 mOx + xOz + zOy + nOy = 90° +90° = 180°.
Suy ra hai tia Om va On ndm trén mot dudng thing va chung géc O, hay Om
va On la hai tia d6i nhau.

2) Ciing tir ddu bai, ta c6: mOx = ﬁy; xOz = yﬁz.

| — IBO“

Viy: mOx +xOz = 20y + yOn => mOz = zOn—EmOn- =90°.

Hay Oz L mn, md OM = ON nén Oz 1a duong trung truc cua doan MN.
Vé theo cdch vé phdn phuong phép.
Vong tron trén mat déng hé duge chia thanh 12 phén bang nhau.

Maéi gid tuong img véi mot géc c6 s6 do la -—3%0 = 30°.

Dua vao d6 tinh s6 do cua cic géc.
(hinh 41)

1) AOB=a®>90° nén cic tia OM va ON
ndm ¢ mién trong cia géc AOB. Suy ra:

AOM + MOB = AOB I

— AOM +90° = a° o -

= AOM = a® - 90°. Hinh 41
ON L OA, nén: MON + AOM = 90°, (n
OM 1 OB, nén: MON + NOB = 90", (2)




16.

Tir (1) va (2), ta c6: AOM = NOB = a® - 90°.
2) Ox la tia phan gidc cua goc AOM nén:

e P o ﬂ_ (4]
x0M=A—02—I"-1:> oy B S

— NOB _a°-90°

Oy la tia phan gidc cua goc NOB nén: yON =

2 2
Dén dy ta ¢6 2 céch tinh géc xOy :

ao_%o +a0_%0

Cdch I: :?6}=X63-(§6? +|§"6})=a°_[ .

=a’-(a® -90°)=90°.
Cdch 2: MON =90° - NOB = 90° — (a® —90°) = 180° - a°.
;6;' = xOM + MON + {654
Thay (3), (4), (5) vao (6), ta cé:

s o _an® o _ an®
x0y=a 290 +(180° -0°) = = =

=a®-90° +180° —a’® =90° = Ox L Oy.
3) Nhimg cé@p géc nhon c6 canh tuong img vuong goc la:
AOx va NOy (OA LON ; Ox LOy)
xOM va yOB (Ox L Oy ; OM L OB)
AOM va NOB (OA LON ;OM LOB)
Cap MON vi AOB ciing c6 canh tuong img

-

(3)

(4)

(5)
(6)

———— e E
vuong géc nhung MON nhon con AOB 1. y 3
(hinh 42)
ZOE =20° (theo dé bai)
> yOz = 40° (OE Ia tia phan gidc).
i, O X
Vi =40° +90° = 130°.
by £0¥ Hinh 42
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Chi dé 2
Cau 1 va 3 dung; - Cau 2 va 4 sai.
Hai dudmg thing a va b song song trong ca 4 trudng hop.
1) CAD déng vi vai @F:solclrong véi géc ACB.
2) ADC déng vi véi EFC:
3) ABC va DAB la hai g6c¢ trong cung phia ;
BCD va EFD 12 hai géc déng vi.

Tai A: A, =120° (theo ddu bai);

= A, = A, =120° (hai géc d6i dinh).
Co: A +A,=180° ma A, =120° = A, = 60°.
Viy A=A, =60° (hai géc ddi dinh).
Tai B: Tuong ty, ta tinh duoc:

B, = B, =120°; B, =B, =60°.
(hinh 43)
MQ // AC nén A, = M, (so le trong).

MP // AB nén K; = ﬁ; (so le trong).
Ma II =;{; (AM la tia phan gidc cua B‘T\-&) Hinh 43

Vay M, =M, suy ra MA ciing 2 tia phan gidc cia géc QMP .
(hinh 44)
FP // AB nén MAF = AFP (hai géc so le trong),

hay MAN + NAF = AFE + EFP. (N
Ma AN // FE nén NAF = AFE. )

Tur (1) va (2) suy ra: ha-N = EI?P. (3)
NAF = MAN (AN la tia phan gidc).  (4)
Tir (2), (3) va (4) = AFE = EFP.
Viy FE la tia phan gidc cta AEP.




7.  (hinh 45)
1) xy// x'y" nén xAB = Eﬁ; (hai géc so le trong). (1)
AA’ la tia phan gidc cia :J.E nén:

e l —

BB’ 1a tia phan gidc cia ABy' nén:

e e l _----.‘
B, =B, = 2 ABy (3) Hinh 45

Tur (1), 2), (3) ta cé: A, = B,. Ma hai géc & vi tri so le trong, nén AA’// BB’
(c6 2 géc so le trong bing nhau).

2) xy// x'y" nén I, = AA'B (so le trong).

———— ———

AA’'// BB’ nén A, = AB'B (ddng vi). Vdy AA'B = ABB.
8. (hinh 406) X A

— — y
ABC =BAx =m°. Vay Ax// BC (c6 hai géc w .

so le trong bang nhau).

G - Gy - n° s
ACB=CBy =n". Viay Ay // BC (c6 hai géc so ——

le trong bing nhau).
Viy tai A c6 Ax // BC; Ay // BC, theo tién dé Oclit thi hai tia Ax va Ay ndm -
trén cing dudmg thing Xy qua A.

9.  Tinh dugc cdc géc bang 45° va cdc goc bing 135°. D€ suy ra cdc goc trong
cing phia bl nhau nén céc dudmg thing dé6 song song véi nhau.

10. (hinh47) d
A EZ ™9 M/B

AB // CD, vay: AMN = Nl (hai géc so le / ?/
tmngL - (D c FAo® N/
rd

Mia AMN = EFD (theo bai ra).

Tur (1) va (2), suy ra: lq; = EFD. Hinh 47

Hai duong thing EF va MN bi cit bdi dubmg thing thi ba 1a CD ¢6 hai géc
N, va EFD Ia hai géc déng vi bing nhau. Vay MN // EF.
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11.

12.

13.

14,

15.

(hinh 48) b

Gia sir a va ¢ khong song song thi a va ¢ cat UM
nhau tai mot diém M. Nhu vay tir M ké duoc ‘
2 dudmg thing vuong géc v6i dudmg thing b

(vo ).
(hinh 49) -
Vi c,LE nénccl'lblgiB vifﬁng citatai A, a A{‘:I
Tacé B, =90°, nén B, = A, =90° (hai géc
d6ng vi). Vay ¢ L a tai A.
(hinh 50) o D BT
V& dudmg thing d La tai A via // b nén Hinh 49
d L b tai B (theo bai 11). (1) .
Vib//cnénd Lc taiC(theobai 11). (2) a ARk
Tur (1) va (2), 1a c6 a va ¢ cung vudng goc vai b B
d, vay a // ¢ (theo bai 1 1).
C6 3 tutmg hop tuong img véi hinh Sla; hinh S1b; <——C
hinh Slc. ‘ Hinh 50
c
" : "4
a
= b / - o

b I P4 c

a) b) c)

Hinh 51

(hinh 52)

—— —————— A

1) EF // BC suy ra AEF = ABC (déng vi) (1) X
MN // BC suy ra ABC = AMN (déng vi) (2) MA

Tir (1) va (2), ta c6: AEF = AMN, ma hai géc 2

@ vi tri déng vi nén suy ra EF // MN (c6 2 gée
déng vi bang nhau).

2) CAx = ACB (theo bai ra)

Vay Ax // BC (c6 2 géc déng vi bing nhau). Ma MN // BC (theo dé bai).
Suy ra Ax // MN (cling song song vdi BC).

Hinh 52



16.

17.

18*
-

(hinh 53) X

1) (cAu | ding véi Ox va Im; Oy va In cung
chiéu). 0

Kéo dai Im vé phia Oy cit Oy tai M.
Tacé: IMy=min (haigbcdéngViIN/Oy).. (1)  Hienss ¥

IMy = xOy (hai géc déng vi Im//Ox).  (2)

Tir (1) va (2), ta co: n-:n-lhn = ;6}

2) Hai géc d6 la hai goc c6 canh tuong img song song va la hai gée cing nhon.
3) Néu thay xOy 1a géc ti thi khi vé mln ta s& c6 min ciing ]a géc th. Két
qua van ding la xOy mln nhung khac la hai géc cung ti. (HS t trinh bay)
(hinh 54)

a) Hinh 54 b)
Cdch 1: Ldy M € b (M ndm trong trang gidy) tr M ké Mx // a.

Ta ¢6 xMb =aOb (déng vi). Vé’l xMb 1 gbc & trong trang gidy ta c6 thé
do duoc (hinh 54a).

Cdch 2: L4y diém O’ (diém O' ndm trong cidc géc ;(‘)-;} va trong trang

gidiy). Tir O’ ké O'x//a va O'y//b. Tacé géc xO'y =aOb (trong d6 xO'y
¢6 thé do dugc) (hinh 54b).

(hinh 55) B A &
1) AB// A'B’ (theo dé bai). .

AC// A'C’ (theo d¢ bai). ; B

Vay Ava A 2 géc ¢6 canh twong

img song song, hay A = A s

-

Tuong v nhu trén, ta chimg 16 dugc: B = B'vaC=C.
2) BAH ¢6 2 canh la BA va HA. BCK ¢62 canh la CB va CK.
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21.

42

Theo ddu bai: BA L CK va HA LCB.
Viy BAH va BCK 132 g6¢ ¢6 canh twrong tmg vudng goc.
B'C'// BC suy ra X, =B (sole trong).
A'B'// AB suy ra E; -B (so le trong).
Tur (1) va (2), ta ¢6: A, =C,
B'C'//BC ma AH LCB nén AH 1 B'C', suy ra: A, +A, =90°
A'B’'//AB ma CK L AB nén CK L A'B, suy ra: 6. +E; =90°
Tir (3), (4), (5). suy ra: A, =C, (BAH =BCK).
(Xem hinh 26, trang 25)
Tir O ké Ol // MN, ta c6 NMO = MOI = a® (so le trong).
Theo bai ra, ta c6 MOP = a® + B°.
Miit khac: MOP = MOI + [OP = +f°=a° +1OP = 16'i==|3“.

(h
(2)
(3)
(4)
(&)

Ma hai dudmg thing OI va PQ cit duomg thing thit ba 1a OP ¢6 hai géc 10P

va OPQ Ia hai g6c so le trong va déu bing «.

Suy ra Ol // PQ. Ta lai ¢6 Ol // MN (cédch vé trén).
Vay MN // PQ (ching ciing song song véi OI).

Tu phét biéu céc dinh nghia, tinh chat va dinh li d6.
(hinh 56)

— Gia thiét va két luan cia ménh dé 3:

GT | avab; cna=IM); cnb=(N}; M, =N, hoac'M, =N,

KL[aﬂ’b.

- Gia thiét va két luan cia ménh d¢é 4: a M c
GT | a//b; cna=(M}; cnb=(N}. 4“1
Kl N

0 My=Ngi - B 7 >

2) M, =N, Hinh 56

Nin xét: Gia thiét ciia (4) gém mot phin gia thiét cia (3) va két luan coa (3).

K&t ludn cia (4) 1a nhimg gia thiét con lai cia (3).



22,

23.

(hinh 57)

GT )T'ay va lﬁb cung nhon;
xOy’ va MIQ 1a géc t;
xy //1Q; x'y'// MN.

KL | 1) yOy = NIQ hodc xOy’ = MIQ

" Hinh 57

2) MIQ +yOy = 180°
(hinh 58)
CT .ﬁB: COD cung nhon; A 8

OA L OC; OB LOD; c

hoic AOB nhon. C'OD td. b
KL | 1) AOB<-COD. . 0

2) Hoiic AOB +C'OD = 180°. Hinh 58

Do AOB; COD nhon va AOC; BOD la cic géc vuong nén ta dé dang
chimg minh dugc tia OB ndm gitra hai tia OA va OC; Tia OC ndm gitra hai
tia OB va OD.

Hinh 59

Tir d6 ta c6: AOB+BOC =90° (AO L OC). (1)
COD +BOD =90° (OB L OD). @)

Tir (1) va (2), suy ra: @ = éﬁb. (3)

Ma: COD +C'OD = 180°, thay (3) vao ta c6: AOB+C'OD =180°.

Tir d6 rit ra ket luan. 2

(hinh 59) A

1) BC // OA =>CBy = AOB (déng vi) (1) °

AC// OB =>C‘T3; - ACB (soletrong)  (2) ° B

Tir (1) va (2) suy ra: ACB = xOy = 70°. y
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27.

2) Xé1t AABC va AOBC cé:
AC // OB (theo dé bii) = AOB + OAC = 180° (géc trong ciing phia).
BC // OA (theo dé bai) = AOB + OBC = 180° (g6c trong cling phia).

Tir d6 suy ra: OAC = OBC. (3)
- Do OA // BC nén: 6; = 62 (so le trong). (4)
- Do AC // OB nén: E; = 6; (so le trong). (5)

T (3), (4), (5)tacé:  Cic goc cia AAOC 1a: OAC; Oy; C;;
Cic gbc cua ABOC la: OBC; 62: 6;
Ching twong tmg bing nhau (theo chimg minh trén).
N, +N, =24° +30° = 54°.

Viy am=m=54°. Ma hai géc @ vi tri so le trong, suy ra Ma // Nc
(géc so le trong bing nhau). (1)

N, +NPb=30°+150° = 180°. Ma hai géc & vi i trong ciing phia.
Viy Pb // Nc (trong cung phia bu nhau). (2)
Tu (1) va (2), suy ra: Ma // Pb.
1) MN L OA, QO LOA vay MN // QO (cing vudng goc vai OA).
Mia MQ LQO. suy ra: MQ_LMN (hai dudng thing MN // QO ma
MQ L QO thi ciing phai vuong géc véi duong thit hai).Vay NMQ =90°.
2) MN // OQ=> B = AMN =50° (ddng vi);

AMN + NMQ + QMB = 180° (ba diém A, M. B thing hang).
Thay AMN = 50°, NMQ =90° vio, ta ¢6:

50° +90° + QMB = 180° => 140° + QMB = 180° = QMB = 40"
1) Ti E ké EF // AB, ma CD // AB. Vay EF // CD (vi cing song song v&i AB).
Do AB// EF nén: EAB + AEF = 180° = 140° + AEF = 180° = AEF = 40°.



28*%,

Ma AEC = AEF + FEC = 120° = 40° + FEC. Vay FEC = 80°.
Do EF // CD nén FEC + ECD = 180° = 80° + ECD = 180° = ECD = 100°.

2) Do AB // EF nén: BAE + AEF = 180° (géc trong cung phia). (1)
Do EF // CD nén ECD + CEF = 180° (géc trong ciing phia). )

Tir (1) va (2) c6: BAE + ECD + AEF + CEF = 360°.

Ma AEF +CEF = AEC, thay vao ta c6: BAE + ECD + AEC = 360°.
(hinh 60)

Cdch I: Theo dé bai:

0, =0, (OE la tia phan gidc cia AOC). (1)

0, =0, (OF la tia phan gidc cia DOB). (2)

Ma AOD =COB (hai géc d6i dinh).  (3)
Tur (1), (2), (3), 1a c6: Hinh 60

6; +6_; +§65=(3;+(3:+66§. (4)

Ma (O, + O, + AOD) + (O, + O, + COB) = 360°. (5)
Do d6 O, +0, + AOD = 180°.

Tir (4) va (5) = EOF = 180°.

Vay E, O, F nim trén mot dudmg thing, hay tia OF va tia OF Ia hai tia d6i nhau.
Cdch 2: V& thém tia Ol 1a tia phan gidc cia géc AOD.

~Tacé AOD va DOB Ia hai géc ké b nhau (AB la dudmg thing) c6 Ol va OF
14 hai tia phan gidc, vay Ol L OF (tinh chit tia phan gidc cua hai géc ké bu).

~Tac6 AODva AOC Ia 2 géc ké bi nhau (CD Ia dudmg thing) 6 OI va OE
I hai tia phan gidc. Vay Ol L OE (tinh chat tia phan gidc cba hai géc ké bb).

Vay EOI + IOF =90° +90° = 180° => EOF = 180°.
Vay OE va OF ndm trén mot dudng thang va suy ra két luan.
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29*. Gia sira va b khong cit nhau thi chiing tring nhau hodc song song véi nhau.

a6

a) Néu ching tring nhau thi qua O ké dugc 2 dudmg thing OA Lb va
OB L b (trdi v tién dé).

b) Néu ching song song (a // b).
Theo gia thiét OA La, maa//bthi OALDb.
Theo dé bai, tacé: OB L b,

Vay qua O ké duge 2 dudmg thing OA va OB cung vudng géc vdi b — Vo
li. Vay 2 dudmg thing a va b phai cit nhau.

On tap chuong |

Hoc sinh tu dién vao chd ¢6 ddu chiam.

Ménh dé 1: Néu 2 géc ké ma bl nhau thi 2 dudmg phan gidc cua 2 goc d6
vuong géc vén nhau.

Ménh dé 2: Néu 2 dudmg thing song song véi nhau, dudng thing thi 3
vuong géc véi mot trong 2 dudmg thing d6 thi ciing vudng gée véi dudmg
thiing con lai.

Ménh dé 3: Néu 2 dudmg thing song song véi nhau, dudng thang thar 3 cir 2

duimg thdng d6 thi c6 cic géc so le trong bing nhau (MNB xMN = 45°
so le trong).

(hinh 61)

GT | Ba diém A, B, C khong thing hiang.
dquaBva d LAC,

mqua Bvam //AC

KL|d.Llm.

Hinh 61

(hinh 62)
GT | AABC; 13: = Ez;
EF // AB; F1// AE.

KL | |) BAE = EAC = AEF = EFI = IFC- B

2) F1 1a tia phan gidc EFC. Hinh 62



Chimg minh:

1 BAE = EAC (gia thié). (1)
BAE = AEF (so le trong AB // EF). )
EAC = IFC (hai géc dong vi AE // FI). 3)
ﬁ - EFI (so le trong AE // FI). (4)

Tir (1), (2), (3), (4) suy ra: BAE = EAC = AEF = IFC = EFI.

2) Tir chimg minh trén, ta ¢6: EFl = IFC ma FI 1a tia ndm giia hai tia FE v
FC, vay FI la tia phan gidc cita EFC.

(hinh 63)
GT | xy // mn; dudng thing a cit xy tai A, cit " <A .
mn tai B. 5]

KL | 1) AC LAD, BC LBD.
2) AD // BC, AC// BD.

3) ACB = BDA = 90°.

Chimg minh:

1) AC va AD la hai tia phin gidc cia hai géc ké bu nhau, nén: AC L AD.
BC va BD la hai tia phan gidc coa hai géc ké b nhau, nén‘ BC L BD.

2) Vi xy // mn= yAB ABm (so le trong). Viy A, —B2 (cung bang

] —

—Z-yAB va ; ABm ). Suy ra: AD // BC (c6 hai géc so le trong bing nhau).

Xy // mn= xAB = ABn (hai géc so le trong). Vay PT; = ﬁ; (cung bang
| —

2 xAB va — > ABn) Suy ra: AC // BD (c6 hai géc so le trong bang nhau).

3) AD // BD (theo chimg minh 2), BD L BC (thco chimg minh 1), vay
AD L BD (BD vuong géc véi mot trong hai duong song song thi vuong géc

vi duong con lai). Suy ra: ADB = 90°.
Tuong wu: AD // BC (theo chimg mmh 2) AD 1 AC (theo chimg minh 1),
vdy AC L BC (nhu trén). Suy ra: ACB
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Theo ddu bai A va B 12 hai g6c c6 canh twong img vuong géc nhung ching
khong bang nhau. Vay chiing chi c6 thé bi nhau, tic 1a: A +B=180°. (1)

1) Theo 8¢ bai: A — B = 30°. (2)
Tir(l) va (2) tacé: 2A =210° = A = 105°.
Vay B=A-30° = 105° - 30° = 75".
2) 2R=3§=>R=%. (3)
A +B=180° (4)
Thay (3) vao (4), ta c6:
3B -

_2_+B=I80°@ 3B+2B = 360° < 5B = 360° = B ="72°.

— i

A+B=180°=A+72°=180° = A = 108°.
(hinh 64)

1) Ta chimg minh truéng hop 2 géc cung nhon
(hai g6c¢ ciing ti chimg minh tuvong tu).

GT | AOB va CID cing nhon;
OA //IC;OB//ID; 0, =0, : I, =1,.

KL | 1) OM //IN.
2) OM L IN néu | géc nhon, | goc tu.

} s

* OM la tia phan gidc cua géc AOB nén 02 = EAOB (1)
« ON 12 tia phan gidc ciia géc COD nén 1, = :—;-66'13. (2)
Ma: fﬁﬁ =C6I3 (dinh Ii) suy ra: 6; = i; (3)
+ IN cit OB tai E. Vi OB // ID, ta c6: I, = NEB (d6ng vi). ()

Tir (3) va (4), suy ra: O, = NEB.
Hai géc nay & vi tri déng vi bing nhau, nén: OM // IN.



2) (HS tue vé hinh) Kéo dai tia Ol ¢6 tia 1C".
C6 CID 1a géc nhon nén DIC” Ia géc ti (hai géc ké bd nhau).
Viy tacé AOB va DIC’ 12 hai géc c6 canh tuong tmg song song c6 AOB Ia

géc nhon, cdn DIC’ 1a géc th. Theo cau | ta di chimg minh: OM // IN. (1)
Ma IN’ LIN (tinh chat dudng phan gidc cia hai géc ké bi). 2)

Tir (1) va (2), suy ra: IN' LOM (hai dudmg lhﬁng OM //IN ma IN" LIN
cling vuodng géc voi dudmg thing thit hai 1a OM).

8*. (hinh 65)
1) Tir A ké Am // b (Am ndm trong géc aOb ). a

|
Ké tia Ay Ia tia phan gidc cla aAm, ta c6: "/A.cggr
Ay // Ox . That viy: 0.5'__:‘[2_ m
aOx = %{65 (Ox 1a tia phan gidc). (1) 1'\’

aOy = %ﬁn (Ay Ia tia phan gidc). (2)

Ma aAm = aOb (ddng vi), vdy aOx = aAy .
Suy ra Ay // Ox (vi ¢6 hai géc déng vi biang nhau).
2) Vétia Az L Ay tacé Az L Ox. That vy Ay // Ox (theo chimg minh 1).
Ma Ax L Ay suy ra: AXx LOx (Ax vudng goc véi mot trong hai dudmg
song song thi phai vuong géc véi dudmg con lai).

9%, (hinh 66)

L
a
b
a) Hinh 66 b)
Gia sir b6n duomg thing da cho la a, b, ¢, d va khong ¢6 hai dudmg thing nao
song song (hinh 66a).
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Ta ldy diém O wy ¥ trén mat phing dé.
Tai O ké céc dudmg thing a,//a; b, //b; ¢, // c; d,//d.

Bon dudmg thing nay déng quy tai O va chia mat phing thanh tém géc phan
bi¢t (khong c6 phdn chung).

Téng tém géc d6 1a 360°.

O

Do vay ta tim duge mot géc c6 s6 do khong qua: i

=45°.

(N€u c tdm géc Iém hon 45° thi t6ng tém goc s& In hon 360°, diéu nay vo
1) (hinh 66b).

Gia sir tim duoge goc E,'6E, < 45° thi ta ¢6 géc hop bdi 2 dudmg thing ¢ va d

ciing khong qua 45° vi nd la hai géc ¢6 canh tuong (ng song song (¢ // ¢,
d// d)).

4B-PPGT 7.HH



Chuong 2

TAM GIAC

Chi dé 1
CAC GOC CUA TAM GIAC
A. KIEN THUC CAN NHO |

1. Dinh li: Tong ba géc cha mot tam gidc bang 180°.

2. Trong mot tam gidc ¢6 thé ¢6 ca ba géc déu nhon (goi la tam gidc nhon).
Nhung khong thé c6 qua mot gée t, qua mot géc vudng (tam gidc ¢6 modt géc
th goi lia tam gidc to, tam giac ¢6 mot géc vudng goi la tam gidc vuong).

3. Trong mot tam gidc vuong thi hai géc nhon phu nhau (vi ¢6 mot géc bang
90° nén t6ng hai géc nhon con lai bing 90°).

4. Goc ngoai cua mot tam gidc la gée ké bu véi mot goc trong chia tam gidc dy.
Vay: Géc ngoai cia mot tam gidc bang t6ng hai géc trong khong ké vai né.

B. CAC DANG BAITAP CO BAN
DANG. Tinh cac goc trong tam gidc
.  PHUONG PHAP GIAI

- Phin ndy cha yéu la bi¢t tinh s6 do cic goc cua tam gidc. Tir tinh to;in dé
suy ra so sdanh hai hay nhiéu géc bang nhau hoac Ién hon, nho hon...

= Chu y:

* Trong mot tam gidc thuong biét hai géc thi tinh duoce géc thir ba.

* Trong mét tam giac vuong biét dugc mot gée nhon thi biét duoc géc nhon kia.

~ Yéu cdu vin dung cdc dinh i vé gbc trong tam gidc: tinh chat duong phén
gidc cua goc, tinh chat dudmg song song, vuong goc, tinh chat hai géc ké bi, hai
g6c doi dinh, hai géc phu nhau vio viée tinh todn cic géc theo dé bai.
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viDu

Vi du 1. Cho AABC c¢é géc A =a°(0° <a® <90°), cic duomg phan gidc
BD va CN ciit nhau tai O. Tia phan gidc géc ngoai tai dinh B cét tia CN tai E.
Tia phn gidc géc ngodi tai dinh C cit tia BD tai F.

1) Tinh s6 do ciia géc BOC .

o

2)Changminh:ﬁ'é'"c=3"l?é=-“-z-.

3) Tia EB va tia FC cét nhau tai K.

Chimg minh ring BOC va K 12 hai
g6c b nhau.

Lon giai
AABC: A=a° (0° <a®<90°), ﬁ] =§;. 5]=EE.

< of P e
xBE = EBA, yCF = FCA.

1) Tinh BOC

uo

KL | 2) EEE:=B‘.F&=TQ

3) BOC+K = 180°.
1) AABC c6 BD va CN la hai tia phan gidc nén:

~ 1o =~ la_=~ =~ 12 =
B,=-B; C,==C>B,+C,==(B+(). 1
153 1 =3 1 +4 2( +C) (D
ABOC ¢6 BOC = 180° - (B, +C,). (2)
Ma: A+B+C=180° = a®+B+C =180° = B+C =180° —a°. 3
Thay (1) vao (2), ta c6: ﬁcaso"-%(ﬁéx (4)
= (V]
Thay (3) vao (4), ta c6: BOC = 180"-—%([80"—0"} =90°+a?. (5)

2) Xé1 ABEO va ACOF, ¢6: BE LBO va CF L CO (2 dudmg phan gidc
cta hai géc ké b nhau).



Vay ABOE va ACOF Ia hai tam gidc vuong tai B va C ching ¢6 O, =0,

(hai géc déi dinh). (6)
6} +E=90° (hai g6¢ nhon phu nhau). (7)
6; +F =90°. (8)

Tir (6), (7) va (8),tac6 :E = F .
Ma BOC = E + EBO (tinh chat géc ngoai ciia tam gidc). )

0 0

Thay (5) vao (9), ta c6: 90°+“?=é+90°=>é=“?.

-~ -~ ao
Vay E=F=—.
ay & 5

3) ABFK c6 B=90° (BE L BO - theo chimg minh cu 2)

L4 uD

Vay: E+i—‘=90°=>i2+i;—-=90°=>ﬁ=90°--2—. (10)
Tur (5) va (10), ta cé6:

— .y o 0
BOC+K =[90° +32-]+[9o" -%]: 180°.

Viy BOC va K 14 2 géc ké b nhau.

Vi du 2. Cho AABC ¢6 B-C =20°. Duimg phan gidc AD ciia géc A cit
BC tai D. Tinh s6 do cia cic géc ADB va ADC.

Lon giai
OT | aaBe; B-C=20°, A, =A,.

KL | Tinh s6 do ADB va ADC?
Cdch 1: AABD va AADC c6 16ng céc goc trong bing nhau (hinh 68).
Mac6 A, = A,, géc B Inhon C1a 20°. Vay D, phai nho hon D, 1a 20°.

Tic 1a: D, -D, =20°. Ma D, + D, =180° (B, C, D thin;, hang), viy:

2D, =200° = ADC =100° vd BDA = 80°.
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Cach 2: A

D, =B+A, (géc ngodi cia AABD) (1) T

5} =E‘+X2 (g6¢ ngoai cha AADC) (2) 3\

Tir (1) va (2). ta c6: 8 D .
—~ — -~ - — —_— HI hﬁﬁ
D, -D, =(B-C)+(A, - A,). "

Ma A, = A, (gia thiér), viy A, -A, =0; D, - D, =20° +0°. (3)

Mat khic: D, + D, = 180° (B, C, D thing hang) (4)
Tir (3) va (4),1a ¢6 : 2D, =200° = D, = 100°. Vay D, =80°.

BAI TAP

Trong hinh 69 biét AE LEF: BFLEF va A B
EAC = 35°; CBF = 50°. Tinhs6 do ACB.

~ 3
Cho AABC ¢6 A=90°. Tir A ha AH LBC ké ?

ml [
ia AM 13 tia phan gidc cba BAC. Bi&t = c r
HAM = 15° . Tim s do ciia céc géc B va C. Hinh 69

Cho AABC ¢c6 B=110°; C =30° . Ké tia phan gidc ciia géc ngodi tai dinh

A cit duomg thing BC tai E. Tinh s6 do cba géc AEB. Nhin xét gi vé cic
goc cta AAEB?

Cho AABC ¢6 A =77° (AB < AC). Trén AC ldy diém D sao cho thoa min
diéu kién: DBC =C; ADB = ABD. Tinh & do ciia goéc B va C cia AABC.
Cho géc ;6;' =90°. Tir diém A trén Ox va diém B trén Oy V& cdc tia Am va
Bn vé phia trong cta géc vuong sao cho géc xAm = OAB va ):En - OBA.
Chimg minh rang: Am // Bn.

Tinh cdc géc cua mot tam gidc trong cdc truong hop sau:

1) Tam gidc d6 c6 ba géc trong bing nhau.

2) Tam gidc d6 c6 hai géc trong bang nhau, con géc kia bing 407,

.3)S6docﬁacécg6cA.B.Ctheoti]e: A:B:C=1:3:4.



8*.

10.

Cho AABC ké cic tia BD va CE Ia céc tia phan gidc cia goc B va gée C
ching cdt nhau tai I.

1) Chimg minh ring géc BIC Ia goc 1.

2) Chimg minh riing néu géc nhon tao bdi 2 tia phan gidc BD va CE ¢6 s6 do
bing 45° thi tam gidc d6 la tam gidc vuong,

Hai doan thing AB va CD cét nhau tai E. Cic tia phan gidc cia géc ACD va

ABD cit nhau tai K. Chimg minh ring: BKC = %((ﬁ + BDE)

Cho AABC va diém M nim trong tam gidc
1) Chimg minh: BMC = A + ABM + ACM.

-

2) Biét 56 do: ABM + ACM = 90° -% va tia BM I tia phan gidc cua géc B.

Chimg minh tia CM ciing la tia phan gidc cua géc o
D6 vui: Ai la ngudi thdng cudc?

Hai ngitcn choi cé bdng cdach: VE mot tam gidc réi 1dy bén trong tam gidc d6
10 diém, sao cho trong 6 13 diém d6 (3 diém la 3 dinh tam gidc va 10 diém
bén trong) khong c¢6 3 diém nao thing hang.

Cdch chei: Lan luogt ngudi no dén ngudi kia, méi ngudi n6i hai diém di cho
d€ duoc mot doan thing (doan thing vé sau khong duge cit doan thing da vé
trude d6). Ai vé dugc mot tam gidc thi duge ké uép. Cudi cung ai la ngudi vé
duge nhiéu tam gidc hon la ngudi thang cudc. Cudi cude choi ngudi thir nhat
thdy minh v& dugc 12 tam giac. Hoi ngudn thi nhét ¢6 thing cudc khong?
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Chi 86 2
QUAN HE BANG NHAU CUA TAM GIAC

KIEN THUOC CAN NHO

1. Dinh nghia: Hai tam gidc bing nhau la hai tam gidc c6 céc canh tuong
ing bang nhau, céc géc tuong g bing nhau. Ki hiéu: AABC = AMPQ.

Dé dé suy luan ngudi ta thudmg viét cic chir céi chi 1én cic dinh tuong (mg
dugc vi€t theo thd twr tuong img. Cbing han: 'ﬂe't AABC = AMPQ néu

- ﬁ

AB=MP; AC=MQ; BC=PQ; A ; B=P Q(hmh 70).
A M

B c P Q
a) Hinh 70 b)

2. Ba trudng hop bing nhau cia tam gidc (thira nhan khong chimg minh)
— Truomg hop thir nhdt: Néu ba canh cia tam gidc ndy bing ba canh cla tam
gidc kia thi hai tam gidc d6 bang nhau (viét tat c.c.c).
— Truomg hop thir hai: Néu hai canh va géc xen gilta cia tam gidc ndy bing
hai canh va géc xen gilra cua tam gidc kia thi hai tam gidc d6 bing nhau
(vi€t tét c.g.c). -
— Truomg hop thir ba: Néu mot canh va hai goc ké cia tam gidc nay bing
mot canh va hai géc ké cia tam gidc kia thi hai tam gidc d6 bing nhau (viél
tdt g.c.g).
3. Tinh chat bdc cdu
~ Tuong tu tinh chdl bic cdu vé dudmg thing song song (Chuong 1): hai
dudmg thing cing song song véi dudmg thing thi ba thi song song vdi nhau.
~ Véi tam gidc: Néu hai tam giac cung bing tam gidc thi ba thi hai tam gidc
d6 bang nhau.
* Néu AABC = AA,B,C, va AABC = AA,B,C, thi:

ﬂAl Blcl = dAszcz



IL

4. U ng dung cua cdc tam gidc bang nhau

Khi cdc tam gidc bing nhau thi cic yéu t6 twrong img cua né cling bing nhau.
Ngudi ta sir dung két qua nay dé chimg minh hai doan thang bang nhau, hai
g6c bang nhau.

CAC DANG BAI TAP CO BAN

DANG 1. Truong hop bang nhau thit nhat cua tam gidc
canh - canh - canh (c.c.c)

PHUONG PHAP GIAI

1. Chii y: Cho tam gidc ABC va tam gidgc A'B'C’ thi ta ngdm hiéu AB va
A'B’ l1a cap canh tuong img, tuong tu géc A va goc A’ goi la cap géc tuong
img, ....

— Muén tim duge canh tuong Umg va goc tuong img, ta phai tuong tuong
dich chuyén sao cho tam gidc nay tring khit Ién tam gidc kia (bdi vi cdc tam
gidc ¢6 thé & cdc vi tri khdc nhau).

— Hai tam gidc bing nhau |a hai tam gidc c6 thé chéng khit 1én nhau. Khéi
niém chéng khit tic 1a ba dinh tring nhau va tat nhién ba géc tuong (mg, ba
canh tuong (mg cting trung nhau.

— D€ hiéu rd hon néu trén v ¢6 hai tam gidc & hai vi tri khic nhau ma bang
nhau. Ta ldy tdm bia cit mot hinh tam gidc bang hinh tam gidc tha nhat trén
vd, réi dem tdm bia d6 dat chéng 1én hinh tam gidc thit hai trén vd sé thiy
ching trung khit nhau. p Q

Vi DU
Vi du 1. Xem hinh vé 71a; 71b; 7lc¢ nhimg
doan thing dinh diu giéng nhau 1 nhimg
doan thiang béng nhau. Nhimg tam gidc nao A Hinh 71 8
bing nhau trong hinh vé d6? mh e

Lo gidi
1) Hinh 71a: AP=BQ, PB=QA, AB
chung. Viy AAPB = ABQA (c.c.c).

A

2YHinh 71b:
a) Tacé: AM=AN, AB=AC, BM=CN. e "

B M N C
Vay AABM = AACN (c.c.c). Hinh 71b
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b) AABN vid AACM , c6: A D
AN = AM, AB=AC va BM =CN.

Ma BM + MN =NC+MN (cung
cOng thém MN).

Suyra BN =CM.. C Hinh 71 B
Viay AABN = AACM (c.c.c).
3)Hinh 71c: IC=1D, IA =1B, AC =DB. Vay AIAC = AIBD (c.c.c).

Vidu 2. Trong hinh 72: Bi¢t AD = BC va AB = CD. Chimg minh ring:

AD // BC va AB // CD. 32 : " C
Lo giai
NGi B vai D xét AABD via ACDB, cé: .
AD = BC: AB=CD (gia thié). A . !
Canh BD la canh chung. Hinh 72

Viy AABD = ACDB (c.c.c), suy ra cic géc tuong img bing nhau:

D, =B,: B, =D,

Chi y: Hai tam gidc ndy trung nhau khi ¢6 dinh ACDB va chuyén dich
AABD cho dinh A trung dinh C. Dinh D cia AABD trung véi dinh B cua
ACDB va dinh B cia AABD trung véi dinh D cia ACDB . Tir d6 ta ¢6 cic
dinh tuong img, céc géc twong (mg va cic canh twong (mg.

Ma D, =B, (D,, B, &vitrf so le trong), vy BC // AD (d4u hiéu nhan biét).
B, =D, (B, . D, vi tri so le trong), vay AB // CD (ddu hiéu nhan biét).

BAI TAP
1) Trén hinh 73a: Cho ANOM = AQOP va cic canh ¢6 s6 do ghi trén hinh vé.
Tinh céc canh con lai cua 2 tam gidc. Chimg minh ring: MN // PQ.

2) Trén hinh 73b: Bi€t AC = AD =2,5cm va BC = BD = 2cm . Chimg minh:
CBA = ABD.

Hinh 73



Cho géc nhon xOy. trén Ox va Oy ldy diém A va B sao cho OA =OB. V&

hai dudng trdon tam A va tam B ¢6 cung do dai ban kinh (bin kinh nho hon
OA) chiing cit nhau tai hai diém E va F. Chimg minh ring:

1) AOEA = AOEB ; AOFA = AOFB
2) Ba diém O, E, F thing hang.

3) OF Ia tia phan gidc ciia gbc AFB.

Cho doan thing AB =4cm. Vé dudmg trdon (A;3cm)

vl dudmg tron (B; 2,5¢m), chiing ciit nhau tai M va N. E
Chimg minh:

1) AAMB = AANB.

2) AB la tia phan gidc ciia géc MAN . AL B
Trén hinh 74 cho biét:
EA=EB; FA=FB; QA=QB
1) Ching minh: AAEF = ABEF ; AAEQ = ABEQ -
Hinh 74

2) Chimg minh: 3 diém E, F, Q thing hang.

Cho AABC. Ldy diém B lam tam vé dudng tron (B; AC). Liy C lam tam vé
dudmg tron (C; AB). Hai dudng tron nay cét nhau tai hai dlém E va F thudc
hai nira mat phéng d6i nhau bi la BC.

1) Chimg minh cdc tam gidc AABC = AECB = AFCB.
2) Chimg minh AB // CF, AC// BF.

3) Chimg minh AABE = AECA .

4) Chimg minh AE // BC.

Cho AABCc6 AB=AC va H la trung diém cta canh BC. Chimg minh AH
vuong goc véi BC.

59



IL.

DANG 2. Truong hop bing nhau thit hai cia tam gidc
canh - géc - canh (c.g.c)

PHUONG PHAP GIAI

1. Theo thir tr canh, goc, canh nghia la géc bang nhau phai 1a géc xen gila
hai cap canh twong img bang nhau.

Lwu y: Néu dao thir tr: géc — canh - canh hodc canh — canh - géc la khong
ding.

2. “Hai canh va géc xen giira” hai canh ndy c6 chung diém ddu va diém dau
d6 chinh 1a dinh cia g6c xen gitra va hai canh cia goc chinh 1a hai cap canh
tuomg img bang nhau.

3. Vi tam gidc vuong: Ta thdy tdt ca cdc tam gidc vudng bao gid cling ¢
gbc vuong bang nhau. D6 1a géc xen giira hai canh géc vuong. Nén trong hai
tam gidc vuong néu c6 hai canh géc vudng tuong img biang nhau thi hai tam
gidc vuong d6 bang nhau.

K&t luan nay duoc goi la hé qua.

Hé qua ciing 1a mot dinh 1i nhung dinb 1i nay dugc suy ra truc tiép tir mot
dinh Ii hoac mot tinh chat toan hoc.

4. Diu hi¢u géc ¢6 thé cho true 1iép, cd thé gidn 1i€p chdng han:

« Hai tam gidc c6 mot géc chung.

* Hai géc d6i dinh

* Goc cua cidc dudmg song song hay vudng goc.

» Tia phan gidc cia géc — chia géc thanh hai phdn bang nhau ...

Vi DU
Vi du 1. Cho diém C nim giita 2 diém A va B. Trén cing nira mat phing bds
¢6 chira doan AB vé tia Cx va Cy sao cho géc BCx =60°; BCy =120°. Ly

diém E trén Ox va diém F trén Oy sao cho CE=CB; CF=CA. Ching
minh: AE = BF.

Lon giai
C nam gilra A va B.
GT | BCx =60°, BCy =120°,
CE=CB, CF=CA.

KL | AE = BF.
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Xét AACE va AFCB (hinh 75), c6:
C ndm giira A va B (gia thiét), vay:

ACE + BCE = 180° (A, B, C thing hang).
Ma: BCE = 60° (gia thiét) — ACE +60° = 180° => ACE = 120°.

BCF = 120° (gia thiét), vdy ACE = BCF = 120°,

CE = CB (gia thiet); CF = CA (gia thiét).
Suy ra AACE = AFCB (c.g.c). Vay AE = BF (canh tuong img).
Vi du 2. Cho AABC céc diém E va F ldn luot |a trung diém cla cdc canh
AB va AC. Trén tia d6i cia tia FB ldy FN =FB. Trén tia d6i coa tia EC lay
EM = EC. Chimg minh:

1) AB//NC, AC // MB.

2) AAEM = ABEC, AAFN = ACFB.
3) Badiém M, A, N thing hang.

4) AM=AN.

Hinh 76

Lon giai
GT | AABC, AE=EB, AF=FC, BF =FN, CE=EM.

KL | 1) AB //NC, AC // MB.
2) AAEM = ABEC, AAFN = ACFB.

3) MAN.
4) AM=AN.

Trén hinh 76:
1) Xét AAFB va ACFN c¢6:
AF =FC (gia thi€);
AFB = CFN (d6i dinh);
FN =FB (gia thiét).
Vay AAFB = ACFN (c.g.c). Suy ra E, = 6; (hai géc tuong (mg).

Ma E, v EI la hai géc & vi tri so le trong nén AB // CN.
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Tuong wr xét AAEC va ABEM co:
AE = EB (gia thiét);
AEC = BEM (d6i dinh);
EM = EC (gia thiét).
Viy AAEC = ABEC (c.g.c). Suy ra E, = E, (hai goc tuong img).
Ma A, va B, Ia hai gbc so le trong. Vay AC // MB.
2) Xét AAEM va ABEC ¢6:
AE = EB (gia thiét),
AEM = BEC (d6i dinh);
EM = EC (gia thi¢t).
Suy ra: AAEC = ABEC (c.g.c).
Xét AAFN va ACFB c¢é6:
FA = FC (gia thiét);
EF‘N =CTB (doi dinh)_;
FN = FB (gia thiét).
Suy ra : AAFN = ACFB (c.g.c).
3) Cach 1: AAEM = ABEC (theo chimg minh trén).
Suy ra 3: = ﬁ; (hai g6c tuong img).
Ma A, va B, 1a 2 géc so le trong nén AM // BC. (1)

AAFN = ACFB (chimg minh trén). Suy ra: A, =C, (hai géc tuong (mg).

Ma ;; va E; la 2 géc so le trong nén AN // BC. (2)
Tir (1) va (2) suy ra: A, M, N thing hang (theo tién dé Oclit).

Cdch 2: AAEM = ABEC (chimg minh trén), suy ra A, = B,. (3)
AAFN = ACFB (ching minh trén), suy ra: ;{; = (:! (4)

Cong hai v€ (3) va (4), ta c6: A, + A, =B, +C,.



1.

12.

Ma E; +62+K; = 180" (16ng céc goc trong tam gidc), nén:

E‘;-a-;{;a*!; = 180°.

Viay A, M, N thing hang.
4) Tur chimg minh trén, ta ¢6: AAEM = ABEC = AM = BC. (5)
AAFN = ACFB => AN = CB. (6)

Tur (5) va (6), suy ra: AM=AN.

BAI TAP

Cho AA,B,C, = AA,B,C, trén canh B,C, ldy diém M, trén canh B,C,
ldy diém M, sao cho B,M, = B,M,. Chimg minh: AM, = A,M,.

Cho géc xOy trén Ox ldy 2 diém A va B. Trén Oy ldy 2 diém C va D sao
cho OA =0C; OB =0D. Noi A véi D, C vdi B ching cit nhau tai 1. Ching
minh ring:

1) AOCB = AOAD.

2) ADAB = ABCD .

Chimg minh ring néu doan thing AB va CD cit nhau tai diém O sao cho O
vira la trung diém cta doan thing AB vifa la trung diém cua doan thing CD
thi ta c6:

1) AC//BDva AC=BD.

2) CB// AD va CB = AD.

Cho AABC c6 géc A =90°. M la trung diém ciia canh AB. NGi CM va trén
tia d6i cia tia MC ldy MH = MC . Chimg minh ring: HB L BA .

Cho diém M trén doan thing AB. Trén cing nira mat phing bd c¢6 chira doan
thing AB. Ké tia Mx sao cho AMx = 60° va tia My sao cho géc BMy = 60°.

Trén tia Mx 1dy diém C sao cho MC = MA ; Trén tia My iy diém D sao cho
MD = MB.

1) Chitng minh: AD = CB.

2) Ldy E la trung diém cioa AD; F 1a trung diém cia CB. Chimg minh
EMF = 60°.

Cho diém C nim trén doan thing MN: Ix la dudmg trung truc cua doan MC

(I thuoe MC); Ky la duimg trung truc cua doan CN (diém K thuoc CN). Ké
duimg thing d qua C cét Ix tai E va cit Ky tai F. Chimg minh: ME // NF.
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13%,

14%,

15.

16.

Cho AABC (A <90°). Tai A ké Ax L AC trén Ax ldy diém M sao cho
AM = AC (M va B thudc hai nira mat phang d6i nhau bd c6 chia tia AC).
Tai Aké Ay L AB trén Ay lay diém N sao cho AN = AB (N va C thudc hai
nira mat phang d6i nhau bés c6 chifa tia AB). Chimg minh ring:

1) AABM = AANC; 2) BM =CN;

3) BM LCN.

Cho 3 dudmg thing xx’, yy', va zz' déng qui tai O. Trén cic tia Ox, Oy, Oz
ldy cic diém tuong (ng A, B, C. Trén cic tia Ox’, Oy’, Oz' 1dy céc diém
tuong tng A’, B, C' sao cho OA=0A"; OB=0B'; OC=0C". Chimg
minh rang:

1) AAOB = AA'OB’; AAOC =AA'OC’; ABOC = AB'OC’; AABC = AA'B'C".
2) AABC c6 cédc canh song song vdi cic canh tuong img cua AA'B'C'.

Cho AABC ¢6 M 1a trung diém ciia canh AB; N a trung diém cta canh AC.
Trén tia d6i cua tia NM ldy diém P sao cho NP = MN . Ching minh rang:

1) AAMN = ACPN.

2) CP=BM, CP// BM.

3) MN // BC.

4) Nhan xét gi vé MN so véi BC?

@6 vui: Cho AABC c6 A Ia géc 2 AB<AC 14y A lam 1am vé duimg
tron (A; AB). Pudng tron qua B va cit BC ¢ E (hinh 77).

Mét hoc sinh da chimg minh:

Xét AABC va AAEC cé: B

C (la géc chung); E

AC chung;

AB = AE (cung bdn kinh).
Vay AABC = AAEC (c.g.c).

Suy ra BAC = EAC . Ma BAC Ia géc td, EAC Ia géc nhon.
Vay géc ti bang géc nhon.

Hinh 77

Em hdy tim ché sai.



DANG 3. Truong hop bang nhau thit ba cua tam giac
goc - canh - goc (g.c.g)

PHUONG PHAP GIAI

1. Trong tam gidc c6 16ng ba géc trong bing 180° tinh chat nay cé ¥y nghia
quan trong:

* Trong cdc trudmg hop bdng nhau cua tam gidc, s6 yéu t6 géc cho khong qua
hai (vi cho biét hai géc ta tinh duge géc thir ba nén cho biét ba géc 1 thira).

* Trutmg hop hai géc ké vGi mot canh (truomg hop thir ba). Trong hai géc
cho néu c¢6 mot géc khong ké vai canh ma bing nhau thi ta ciing ¢6 thé suy
ra géc thir ba (1a géc ké véi canh béng nhau) ciing bang nhau.

2. Ung dung vao cdc tam gidc vuong AABC va AA'B'C’, ta cé:
A - A' = 90“ . B B'
Néu canh huyén BC = B'C’; Chi cédn B=B
thi ta suy ra duogc C=C (2 g6¢ nhon phu
nhau) vdy AABC = AA'BC’ (c.g.c).

*Suy ra: Hai tam gidc vuong c6 canh huyén A CA c
bdng nhau va mOt géc nhon bing nhau thi
hai tam gidc vudng d6 bing nhau.

3. Qua ba trudmg hop bing nhau cia tam gidc thudmg ta thdy mot tam gidc
duoc xdc dinh khi biét ba yéu 16. Trong dé yéu 16 géc khong qud hai.

Hinh 78

viDuy

Vi du 1. Cho AABC ¢6 AB=2cm, AC=25cm, BC=3cm. Tu A ké
C'B'//BC,urBké A'C' // AC,trCké A'B’// AB. Tinh chu vi AA'B'C’.

Lon giai
GT | AABC AB=2cm, AC=2,5cm, BC = 3cm.

Qua A ké C'B'// BC, qua B ké A'C'// AC,
qua Cké A'B'// AB.

KL | Tinh chu vi AA'BC".
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Chimg minh (hinh 79):
- Xét AABC va ACB'A, cé:
AC chung;

A, =C, (B'C'// BO);

_

A, =C, (A'B'// AB).

Vay AABC = ACB'A (g.c.g), suy ra:

AB'=BC (1), CB' = AB. (2)
- Xét AABC va ABC'A, ¢6:

AB chung;

A, =B, (A'C'/ AC);
B, =A, (B'C'// BO).
Viy AABC = ABC'A suy ra:

AC' = BC. (3)

BC' = AC. (4)
— Xét AABC va AA'CB, c6:

BC chung;

P

B, =C, (A'B'// AB);
C, =B, (A'C'// AC).
Vay AABC = AA'CB (g.c.g), suy ra:
A'C = AB. (5)
BA'= AC. (6)
Cong (1), (2), (3), (4), (5). (6), ta cé:
AB'+CB'+ AC'+BC'+A'C+BA'=BC+AB+BC+AC+AB+AC
(AB'+ AC")+(B'C+CA")+(C'B+BA’)=2(AB + AC + BC)
BC+BA"+CA'=2(AB+AC+BC)=2(2+2,5+3)=15cm.
Vay: Chu vi AA'B'C’ bing hai ldn chu vi AABC; Vi cich vé d6 ta duoc

AA'B'C' wrong d6 AA'B'C’ duoc chia thanh bon tam giic bang nhau va
bang AABC ban diu.

5B-PPGT 7.HH



Vi du 2. Cho AABC (AB = AC) trén AB ldy diém M, trén AC ldy diém N
sao cho AM = AN . N6i BN va CM chiing cit nhau tai 1. Chimg minh ring:

1) BN=CM;
2) ABMC = ACNB va ABIM = ACIN;

3) Al la tia phan gidc ciia gc BAC . A
Lon giai
GT | AABC, AB=AC, AM=AN;
BN NCM ={I}. M "
KL |1) BN=CM.
2) ABMC = ACNB, ABIM = ACIN.
3) BAI = IAC. s Hinh 80 .
Chimg minh (hinh 80):
1) Xét AABN va AACM, cé:
AB = AC (gia thi¢t);
ﬁN chung;
AM = AN (gia thi¢t).
Vay AABN = AACM (c.g.c), suy ra: BN = CM (canh tuong img).
2) a) Xét ABMC va ACNB, c¢6:
Canh BC chung;
BN = CM (chimg minh 1).
Mat khic: AB = AC (gia thiét). (1
AM = AN (gia thiét). (2)

Lay (1) - (2), taduoc: AB- AM = AC -~ AN hay BM =CN.
Viay ABMC = ACNB (c.c.c).
b) Xét ABIM va ACIN., cé:

AABN = AACM => B, = C, ( theo chimg minh cau 1);

ABMC = ACNB => M, = N, ( theo chimg minh ciu 2);

BM =CN (theo chimg minh cau 2).
Viay ABIM = ACIN (g.c.g), suy ra: Bl =CI (canh tuong img).
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19.

20.

21,

22.

3) Xét AABI va AACI, cé:
Bl =CI, AB = AC (gia thiét), canh Al chung.

Viy AABI = AACI (c.c.c), suy ra: BAI = CAI (géc tuong img).
Vay Al Ia tia phan gidc ciia BAC .
BAI TAP
Trong hinh 81: Cho biét OP =0Q
va PE // FQ. Hay ching to:

AEOP = AFOQ . E -

Hinh 81
Trong hinh 82: Cho biét AB // CD va
AD // BD Chimg minh ring:

A B
AB=CD vd AD=BC.
Cho AMNP c¢6 M =N ké tia ME la
tia phan gidc cua géc M. Ké tia NF
D C

la tia phan gidc cua géc N. Chimg
minh: ME = NF. Hinh 82

P F

-

Cho AABC ¢6 B=C (goc A nhon). Tr B ha BH LAC, tr C ha
CK LAB.

1) Chimg minh ring: BvaC cung nhon.

2) Chimg minh ring: BH =CK.

Cho AABC. Dﬁimg phan gidc cia géc A cit dudng phan gidc coa géc B

tai O. Tr O ha OE L AB (E thudc AB). Tr O ha dudmg OF L AC (F thudc
AC); Tir O ha OI L BC (I thuoc BC). Chimg minh ring: OE = OF = OI.
Cho doan thing AB va lay I 1a trung diém cua doan AB. Qua A ké duimg
thing d, va qua B ké dudng thing d, sao cho d,// d,. Qua | ké duimg
thing d, : d, cdt d, tai M va ciit d, tai N. Chimg minh: MI = IN.

Cho géc xa va diém M ndm trong géc d6. Qua M ké dudmg thing song
song véi Ox, dudng thang nay cit Oy tai B. Qua M ké dudmg thing song
song vai Oy dudmg thiang nay cdt Ox tai A.

1) Chimg minh: MA=0B: MB=0A.

2) Trén tia d6i cua tia AO 14y diém C sao cho AC = AO. Dudng thing CM
cét Oy tai D. Chimg minh: CM = MD.



25°,

26*.

Cho AABC. Tir C ké Cx // AB, trén canh AB ldy diém M. Trén tia Cx ldy
diém N sao cho AM = CN. Néi MN cit AC tai O.

1) Chimg minh: OA =0C; OM=0N.

2) N6i BO tia BO cit Cx tai P. Chimg minh: AB=CP.

Cho AABC tir A ké dudmg thing song song véi BC. Tir B ké dudng thing
song song vdi AC. Tir C ké dudmg thing song song véi AB. Ba dutmg thing
nay cat nhau tai A;B,C,. Tir A| ké dudng thang song song véi B,C,. Tir
B, ké dudmg thing song song v6i A,C,; Tir C, ké dudng thing song song
vGi A,B,. Ba dudng thing nay cit nhau tai A,B,C,. Cir ké nhu thé cho dén
khi dugc AA,oB,oC,. So sanh chu vi AA,oB,,C,o v6i chu vi AABC.

Cho géc :@r nhon trén tia Ox ldy céc diém M, E, P sao cho
OM =ME =EP. Trén Oy ldy diém N wy y. Tir E va P ké cdc duomg thing
song song v&i doan thing MN chiing cit Oy theo thit ty tai F va Q. Tir N ké
NI // Ox (I thudc EF). Tir F ké FK // Ox (K thudc PQ).

Chimg minh ring: ON = NF = FQ.

Chi@é 3
TAM GIAC CAN - TAM GIAC PEU

KIEN THUC CAN NHO
1. Dinh nghia tam gidc cdn: La tam gidc ¢6 hai canh bén bing nhau.

Dinh nghia tam gidc vuéng cdn: La tam gidc vudéng c6 hai canh géc vuong
bing nhau.

Dinh nghia tam gidc déu: La tam gidc c6 ba canh bing nhau.

2. Tinh chdt tam gidc can: C6 hai géc & ddy bang nhau. Nguoc lai tam gidc
c6 hai géc & ddy bang nhau la tam gidc cén.

3. Hé qua:
— Tam gidc vubng can hai géc & ddy bing nhau va bing 45°.
— Trong tam gidc déu méi géc bang 60°.
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~ Né&u mot tam gidc c6 ba géc bing nhau thi tam gidc d6 la tam gidc déu.

— Néu mét tam gidc can cé mot géc bang 60° thi tam gidc d6 1a tam gidc déu.

CAC DANG BAI TAP CO BAN

Dang bai ching minh va tinh todn cdc yéu t6 trong tam gidc can va
tam gidc déu

PHUONG PHAP GIAI

1. Mu6n chimg minh m6t tam gidc la tam gidc cdn c6 hai cich:

Cdch 1: Theo dinh nghia - chimg minh né ¢6 hai canh bing nhau.

Cach 2: Theo ménh dé nguoc cua tinh chat: Néu tam gidc c6 hai géc bang
nhau thi tam gidc d6 l1a tam gidc can. (Cin chimg minh tam gidc c¢6 hai géc
bing nhau)

2. Mudn ching minh moét tam gidc la tam gidc déu ¢6 ba cach:

Cdch I: Theo dinh nghia — chimg minh né c6 ba canh bang nhau.

Cdch 2: Theo ménh dé nguoc cia tinh chdt: Chimg minh ba géc biang nhau.
Cdach 3: Chimg minh tam gidc la can va c6 mot goc 60°.

3. Cic trudmg hop bang nhau cua tam gidc cin: Do chiing ¢6 hai géc ¢ day
biang nhau, hai canh bén bing nhau nén img véi ba trudmg hop bing nhau
cua tam gidc thudng ta ¢ véi tam gidc can.

* Truomg hgp 1: Hai tam giac can c6 canh ddy va mot canh bén bang nhau
thi hai tam gidc d6 bang nhau (vi mot canh bén bing nhau thi suy ra canh
bén thir hai cling bang nhau vy ching c6 ba canh bang nhau).

* Truomg hop 2: Hai tam giac can ¢6 mdt canh bén va mot géc ¢ dinh bing
nhau thi har tam gidc dé bang nhau (vi mot canh bén bing nhau thi suy ra
canh bén thit hai cling bing nhau, vay ching bing nhau theo (c.g.c).

* Truong hgp 3: Hai tam gidc can ¢6 mot canh ddy va moét goc ¢ day bing
nhau thi hai tam gidc dé bing nhau (g.c.g).

Tém lai: Mu6n chimg minh hai tam gidc can bang nhau cdn hai yéu 16, trong
do6 yéu 16 géc khong qud 1.

4. Véi tam giac déu chi cdn ¢6 mot canh bing nhau thi hai tam gidc d6
bang nhau.

5. Tranh lam ldn: Khi chimg minh hai tam gidc bang nhau trong dé maéi biét
mot tam gidc ¢ dang dic biét (can, déu) con tam gidc Kia chua biét thi phai
dp dung mot trong ba truong hgp bang nhau cua tam giac thudmg dé chimg



IL.

minh. Khi chimg minh dugc ching bing nhau r6i thi méi két ludn tam gidc
nay can thi tam gidc tha hai cling can.

vViDy

Vi du 1. Cho AABC cn tai A trén tia d6i cta tia BC 1y diém D; Trén tia d6i
cua tia CB 14y diém E sao cho BD = CE . Chimg minh: AADE c4n tai A.

Lon giai
GTI AABC, AB = AC, BD =CE. A
KL | AADE can.
Chimg minh (hinh 83):
AABC can nén AB = AC (gia thiét).
Ma:  ABC = ACB (tinh chat). M o S
ABC + ABD = 180°. 2) Hinh 83
ACB + ACE = 180°. 3)

Tu (1), (2), (3), suy ra: ABD = ACE.
Xét AABD va AACE cé:

AB = AC (gia thi¢t), ABD = ACE (cm trén). BD = CE (gi thiét).
Vay AABD = AACE (c.g.c), suy ra: AD = AE.
Vay AADE cin tai A (dinh nghia).
Vi du 2. Cho AABC déu trén canh AB ldy diém E, trén canh AC |4y diém

F, trén canh BC ldy diém P sao cho BE = AF = PC. Chimg minh AEFP la
tam gidc déu.

Lo giai
Gia thiét | AABC déu, AF = BE = PC.

Két luan | AEFP déu.

Chimg minh (hinh 84): E

X¢ét 3 tam gide AAFE, ABEP va ACPF cé:
AB = BC = AC (canh tam gigc déu) (1) B p  C
BE = CP = AF (gia thiét) (2) Hinh 84

Tir (1) va (2), ta c6: AE =BP =CF.
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Ma: AF = BE = CP (gia thiét).

A=B=C (g6c cua tam gidc déu).
Vay AAEF = ABPE = ACFP (c.g.c), suy ra: EF = PE =FP.
Do d6 AEFP la tam gidc déu (3 canh bing nhau).

BAI TAP
Tinh cédc goc & ddy cua tam gidc can, biét géc & dinh:

1) 46°; 2) o,

Tinh géc & dinh cia tam gidc can, biét géc & ddy bang:

1) 50°; 2) p°.

Chimg minh ring trong mt tam gidc cin thi géc & ddy bao gidr cling 1a géc nhon.
Cho AABC can tai A ¢6 géc A =36°. V& tia phan gidc BE ciia géc B (E

thudc AC). So sdnh BE véi AE va BC.
Cho AABC can:

1) C6 modt géc biang 100°, géc d6 phai la gée nao? Tinh cic géc con lai.

2) C6 mdt géc bing 50°. Tinh cdc géc con lai.

Cho AABC can tai A va géc B =30°. Trén tia d6i cua tia AB ldy diém E
sao cho AE = AB.

1) AACE la tam gidc gi? 2) ABCE la tam gidc gi?

Cho AABC can tai A, gc A nhon. Trén tia d6i cia tia BC 14y diém E sao

cho EA =EC. Qua C ké dudomg thing Cx song song véi AE va ldy trén Cx
diém F sao cho 2 diém E va F thudc cing nira mat phing bd ¢6 chira AC va
CF = BE . Chimg minh: AEAF can.

Cho AABC déu trén tia d6i cla tia BA 14y diém D. Trén tia d6i cla tia AC
I&y diém E. Trén tia d6i ca tia CB |4y diém F. Sao cho BD= AE=CF.
Chimg minh: ADEF déu.

Cho xOy =120° ké tia Oz I tia phan giic cia géc xOy. Trén Ox ldy diém
A, trén Oz ldy diém B va trén Oy ldy diém C sao cho: OA=0B=0C.
Chimg minh ring:

1) OA J/ CB; OC // AB. 2) OB L AC.

Cho AABC c6 géc A =75°. Léy diém D trén canh BC sao cho cic AABD
va AACD la tam gidc can. Tinh s8 do cia 2 géc con lai cia AABC.



Chu dé &
TAM GIAC VUONG

KIEN THUC CAN NHO
1. Dinh li Pi-ta-go: Trong tam gidc vudng binh phuong d6 dai cha canh
huyén bing tdng cic binh phuong cia do dai hai canh géc vudng.

Dinh li Pi-ta-go ddo: Néu mot tam gidc c6 binh phuong d6 dai cia mot canh
béng téng cdc binh phuong ciia do dai hai canh kia thi tam gidc d6 la tam
giac vuong.

2. Cdc truong hop bang nhau ciia tam gidc vuéng

Hai tam gidc vuong bang nhau néu c6:

* Canh huyén bing nhau va mdt canh géc vudng bing nhau.

« Hai canh géc vuong bang nhau.

* Canh huyén bing nhau va mot géc nhon bing nhau.

* Mot canh géc vudng bang nhau va mot géc nhon bang nhau.

CAC DANG BAI TAP CO BAN
DANG 1. Ap dung dinh li Pi-ta-go

PHUONG PHAP GIAI

1. Néu AABC vuodng c6 do dai canh huyén la a, do dai hai canh géc vudng
la bvacthi a? =b? +¢2.

Y nghia: Dién tich hinh vuong c6 canh bing

d0 dai canh huyén bing tdng dién tich hai A~ a?

hinh vuong cé canh bang d6 dai hai canh
g6c vudng (hinh 85). c?

Tir dinh 1i dao ta thdy: Néu mot tam gide ¢6
ba canh do dai ti 1& v6i 3:4:5 thi tam gidc B p2 [C
d6 vuong.

Ung dung két qua ndy d€ dodn géc vuong
hodc kiém tra mot géc ¢6 bing 90° khong.

Hinh 85
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2. Ung dung:

* Tir dinh li: Trong mot tam giac vudng biét do dai hai canh thi tinh dugc
canh thu ba.

« D¢ chimg minh hai dudmg thing vudng géc v6i nhau.
viDy

Vi du 1. Cho AABC dudmg vuong géc ha tir A xudng BC la AH. Biet
AH =6cm, BH =4,5cm, HC =8cm. Hoi tam gidc ABC I tam gidc gi?

Loi giai A
Xét AAHC la tam gidc vubng tai H
(hinh 86). Theo dinh li Pi-ta-go, ta c6:

6cm
AC? = AH? + HC? =62 + 82 =100. : .
Xét AABH vuong tai H. 4,5cm H 8cm
Theo dinh |i Pi-ta-go, ta c6: Hinh 86
.
AB? = AH? + BH? = 67 +(4,5)" =6 {%) 2
Va AC2+ABZ—IM+E§_—_E (l)
’ R B
2
Ma BC:BH+HC=3+3=E:,BCI=[?_5_J _625 &
2 2 2 4

Tir (1) va (2), ta c6: BC? = AC* + AB”.
Theo dinh li Pi-ta-go dao, ta ¢c6: AABC vudng 1ai A.

Vi du 2. Cho AABC nhon. Ké AH 1 BC. Bi¢t do dai cic canh AC=15cm;
AH =12cm va BH =9cm . Hoi AABC latam gidc gi? So sanh BH va CH.

Loi gidi
* Xét AAHC vuong tai H (hinh 87). A
Theo dinh li Pi-ta-go ta c6: 15¢cm
AC? = AH? + HC? ¢ 157 = 122 + HC? i
& HC? =15% =127 =225-144 = 81 B h c
<> HC =9 (cm). (n Hinh 87
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» Xét AABH vuodng tai H, theo dinh i Pi-ta-go ta c6:
AB? = AH? + BH? & AB? =122 +9% = 144+ 81

&> AB? =225 & AB =15 (cm).
Vay AABC c6 AB = AC =15cm nén AABC cantai A,
Tur (1) va gia thiét ta thiy ngay: BH = HC = 9cm.

BAI TAP
Cho AABC 6 géc A ti. Tr A ha AH L BC (H thude BC). Biét AB =29cm:

AC =40cm VQAH=-|2-H:.T1'nhBHv§HC.

Cho biét mot tam giac vuodng ¢6 do dai hai canh géc vuong ti 1¢ véi 6:8.
Bi€t canh huyén dai 55cm. Hay tinh do dai hai canh géc vudng.

Chimg minh ring d6 dai canh huyén cia mot tam gidc vuong can luon luon
la mot s vo L.

Chimg minh ring trong tam gidc vuong ¢6 mot géc bang 30” thi canh doéi
dién véi géc do6 c6 do dai bang nira 4o dai canh huyén.

Dé lam mot kéo nha bing sit dé lop A
madi ton sao cho ¢6 do dbc vira phai. K
Ngudi tho thiét ké kéo hinh tam gidc
AABC can (AB=AC) (hinh 88) ¢c6
thanh AH dugc han vuong géc vai B
thanh BC. Thanh HK dugc han vudng

g6c v6i thanh AC. Biét géc ACH =30° Hinh 88
va AH =2m. Tinh d6 dai cic thanh: AK, KC, HK va HC.
Cho AABC, ké AH L BC.
1) Chimg minh ring: AB? + HC? = AC? + HB.
2) Trén tia d6i cua tia HA 1dy diém D wy ¥, n6i DB va DC. Chimg minh
ring: AB? + DC? = AC? + BD?.
Cho AABC wudng tai A. Tir diém M la trung diém cia canh AC ha MN L BC
(N thuéc BC). Chimg minh ring: Néu AB > AC thi NB? - NC? = AB.
Cho AABC wuong tai A. Tir A ha AH L BC (H thuoc BC).
.
AH? AB? AC?
2) Biét BC = 10cm ; AC =8cm . Tinh do dai cha AH.

H

1) Chimg minh rang:

o
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Mot ngudsi tho xay déng géc vudng trén mat dat dé 1am mong nha, ngudi thg
lam nhu sau:

Budc 1: Ldy mot soi ddy dinh ddu diém ddu 1a A. Ding thudc do doan thir nhit
dai 3m va dénh ddu (ching han 12 B). Do tiép doan thi hai dai 4m va ddnh ddu
(ching han la C). Do tiép doan thir ba dai Sm duoc diém cudi (hinh 89). Buoc
diém cudi vdi diém A ta c6 soi day vong tron ¢6 3 diém déinh ddu.

Buac 2: Dung 3 chiée coc.

Pong chiéc coc thir nhdt va thit hai A B C

theo mot canh cla mat nén (chon "~ 3 &4 5
canh tuong d6i chudn), coc thir hai tai

géc du kién xdy coc thir nhat cich Hinh 89

coc thir hai la 3m.

Cang s day sao cho coc thit nhat tai ndt A; coc thir hai tai nat B.

Ding coc thir ba budc tai diém C cia ddy va cho céc doan day thing d¢ déng
coc thir 3. .

Em hay giai thich tai sao ABC =90°.

DANG 2. Truomg hop bang nhau ciia tam gidc vuéng

PHUONG PHAP GIAI

1. Mu6n chimg minh mot tam gidc la tam gidc vudng can. Ngoai céc cich
chimg minh dd néu & chi dé 3. Con c6 cich chimg minh thi ba la chimg

minh tam gidc d6 vudng va c6 mot géc nhon 45°.

2. Véi tam gidc vuong can bat ki thi ba géc trong tam gidc da biét. Vi vay
mudn chimg minh hai tam gidc vuong cin béng nhau chi cdn c6 mot canh
bing nhau 14 di (c6 thé 1a canh huyén bing nhau hodc mdt canh géc vudng
bidng nhau).

3. Tir két qua chimg minh Bai tap 104, ta suy ra:
Trong tam gidc vuong c6 géc nhon 30° thi canh d6i dién véi géc d6 c6 do
dai biang % d6 dai canh huyén cla tam gidc dé6.
4. Cha y: Néu chimg minh hai tam gidc bing nhau ma mot trong hai tam
gidc d6 chua bi€t 1a tam gidc vuong thi ta vin phai 4p dung ba truomg hop

bing nhau cua tam gidc thudmg d€ tir d6 suy ra két qua: Tam gidc thir nhit
c6 géc vuong thi tam gidc thi hai cling ¢6 g6c vudng tuomg img.



viDy

Vi du 1. Cho AABC cian (AB=AC). Tu B k¢ BH L AC; CK L AB.
Chimg minh ring:

1) BH=CK

2) BH va CK cit nhau tai O. Tia AO cit BC 1ai L
Chimg minh: Al L BC.

Lon giai
GT | AABC, AB=AC, BH 1 AC, CK L AB.
KL | 1) BH =CK.
2) Al L BC.
Chimg minh: En

1) Xét ABHC va ACKB la tam gidc vuong tai H va K.

Ta c6: Canh huyén BC chung; BEFI - CBK ( AABC can).

Suy raABHC = ACKB (canh huyén, géc nhon). Viy BH = CK.
2) Xét AAKO va AAHO Ia 2 tam gidc vuong tai H va K.

C6 canh huyén OA chung;
AB = AC (gia thi¢1); ()
BK = CH(ABHC = ACKB). (2)

Lay (1)-(2): AB-BK=AC-CH< AK = AH.
Viy: AAKO = AAHO (canh huyén, canh géc vudng). Suy ra : E'; = 4;:; .
AABI va AACIc6: A, = A, (chimg minh trén), B =C (AABC can).

Hai tam gidc d6 c6 hai géc tuong img bang nhau suy ra géc thir 3 cling bang
nhau, hay AIB = AIC.

Ma AIB + AIC = 180° (B, I, C thing hing) suy ra: AIB = AIC = 90°.

Vay Al L BC.
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Vi du 2. Cho AABC can tai A. Trén tia d6i cua ya BC ldy diém M, Trén tia
d6i ciia tia CB ldy diém N sao cho BM =CN . Tit B ha BE L AM (E thudc
AM). Tu C ha CE L AN (E thudc AN). Chimg minh ring:

1) AAMN cin

2) BE =CF

3) ABME = ACNF

4) EB va FC kéo dai cit nhau tai O. Chimg minh AO la tia phan gidc cha
goc MAN .

Lo giai
GT | AABC, AB=AC, BM=CN, BE 1AM,
CF L AN.
KL | 1) AAMN can
2) BE=CF
3) ABME = ACNF

4) AMO = OAN.

Chiing minh:
1) AABM va AACN c6:
AB = AC (gia thiét)
ABM = ACN (ciing bd véi 2 géc B=C)
BM = CN (gia thi¢t).
Viy AABM = AACN (c.g.c)=> AM = AN (canh tuong img), ;{; = E; (hai
g6c twong img)=> AAMN cin tai A (dinh nghia).
2) Xét AABE va AACF vuong tai E va F c6:
AB = AC (gid thié1)
A, = A, (chimg minh 1),
Viy AABE = AACF (canh huyén, g6c nhon). Suy ra:
BE = CF (canh tuong (mg).
AE = AF (canh tuong (mg).



1.

12,

13.

14.

3) Xét ABME va ACNE vuong tai E va F ¢6:
BM = CN (gia thiét);
AAMN cin tai A (chimg minh trén)=> EMB = FNC (hai géc ddy
tam gidc can).
Viy ABME = ACNE (canh huyén, géc nhon).
4) N6i1 AO, AAEO va AAFO la tam gidc vuong tai E va F co:
Canh huyén AO chung
AE = AF (chimg minh trén).

Vay AAEO = AAFO (canh huyén, canh géc vudng). Suy ra: MAO = OAN
(hai géc twong (mg).

Vay tia AO la tia phan gidc cia géc MAN .
BAI TAP

Cho AABC ké Al la tia phan gidc cita goc A (I thuoc BC). Tl ha IH L AB
(H thuoc AB) va ha 1K L AC (K thudc AC). Chimg minh : TH = IK .

Cho AABC wvudng géc tai A. Ha AH L BC (H thuoc BC). Tir H ha
HE L AB (E thuéc AB) va HF L AC (F thudc AC).

1) Chimg minh: EF = AH

2) EF cit AH tai O. Chimg minh: OA =OH ; OE = OF.

3) Chimg minh: AEF = ACB ; AHE = ABC.

Mot duémg thing d di qua trung diém cia doan thing nGi gita hai nha mdy

AvaB. TrAha AH Ld; TuBha BK L d. Chimg minh ring hai con dudmg
AH va BK bing nhau.

Cho AABC vuong cén tai A. Qua A ké dudmg thing d (dudmg thing d cit
BC tai mot diém ngoai doan thing BC). Tir B ha BE L d (E thudc d). Tir C ha
CF Ld (F thudc d). So sdanh d0 dai hai doan thing BE va CF v6i do dai
doan thing EF.

Cho AABC wvuong tai A. Tud A ha AH L BC (H thude BC). Ké tia AD la ua
phan gidc ciia CAH (D thuoc BC) vi AE I tia phan gidc cia BAH (E thuoe
BC). Chimg minh ring:

1) AADB va AAEC la tam giic cén,

2) AB+AC=BC+DE.
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Cho AABC c¢6 3 géc nhon va O la diém bdt ki trong tam gidc. Tu O ha
OM L AC (M thuoc AC); Ol L AB (I thudc AB). Ha OH L BC (H thudc

BC). Chimg minh ring: Al + BH? +CM? = AM? + CH? + BI®.

Cho hinh vuong ABCD, trén canh BC 14y diém E sao cho géc BAE = 15°,
trén canh CD Iy diém F sao cho géc DAF =30°. Tir B ha BH L AE(H
thudc AE) va trén tia d6i cia tia HB 14y diém P sao cho HP = HB . Chimg
minh ring: |

1) AABP can tai A.

2) AAPD lawam gidc déu.

3) Céc diém E, P, F thing hing.

4) C6 nhan xét gi vé AFPD va s6 do cic géc cua tam gidc do.

Cho AABC c¢6 M la trung diém cha canh BC. Tir A ha AH L BC (H thudc

BC). Biét ring AH va AM chia goc BAC thanh 3 géc bing nhau. Chimg
minh rang:

1) AABC la tam gidc vuong tai A.
2) AAMC la tam gidc can.
3) AABM la tam giac déu.



M0 réng Kién thitc

Bai 1.
DINH Li THUAN - DINH LI PAO

. KIEN THUC CAN NHO
Ta xét ménh dé sau:

-~ -~

1. Trong AABC, néu AB=AC thi B=C.
Tir ménh dé trén ta c6 thé lap duge nhiéu ménh dé khéc.
Trong pham vi chuong trinh 16p 7 ta chi xét ménh dé sau:

2. Trong AABC néu B=C thi AB=AC.

MGi quan hé giita 2 ménh dé nay: ta thdy gia thiét cia ménh dé 1 1a két luan
cua ménh d€ 2 va nguoc lai két ludn cia ménh dé 2 1a gia thiét cha ménh dé 1.

~ Néu ta goi ménh dé 1 1a ménh dé thuan thi ménh dé 2 1a ménh dé dio.
- Dang 18ng quét cta hai ménh dé trén la:
Ménh dé |: Néu c6 A thi cé B.
Ménh dé 2: Néu c6 B thi c6 A.
Ménh dé 1: Gia thi€t : c6 A; Két luan: c6 B.
Ménh dé 2: Gia thi€l : ¢6 B; K&t ludn: ¢6 A.
Tur 46 ta hiéu the nao 1a ménh dé thuan va ménh dé dio va méi quan hé giita
ching.
~ Tuy nhién nhiéu ménh d¢é thuan & danh phic tap hon:
Ménh dé thudn: Néu c6 A va c6 B thi ¢6 C.
Gia thi€t: c6 A, c6 B; Két luan: ¢6 C.

Ta c6 thé thi€t 1ap thanh 3 ménh dé dao:

1) Néu c6 C thi c6 A va c6 B (goi la dio toan bo).

2) Néu c¢6 A va ¢6 C thi c6 B (goi la dao moOt phdn, gia thiét gilr
nguyén A con B va C thi d6i chd).

3) Néu c6 B va ¢6 C thi ¢6 A (gilt nguyén B con A va C thi d6i chd).

6A-PPGT 7. HH 81
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Vidu L. Dinh li thudn: Néu a Lc vaa Lb thib//c.

Em hdy thi€t lap ménh dé dio cua dinh li trén.

Lon giai
1) Ddo toan bd: Néub//cthia Lb va a L c (Sai).
2) DaomoOt phdn: a Lc vab//cthi a L b (Ding).

Néu mot dudmg thing vudng géc vai mot trong hai dudmg thing song song
thi né ciing vudng géc vai dudmg thing con lai.

3) Ddo mot phdn : Néu a L b va b //c thi a il c (ding) (cling tvong duong
nhu ménh d¢ dao 2).

* Nhu vay tir mor dinh 1i thugn ding thi ménh dé ddo cé thé diing c6 thé sai

Vi du 2. Dinh li thudn: Néu 2 géc d6i dinh thi bing nhau.

B
A

c A B

(0] (0]
a) Hinh 92 b)

Lon giai
Ménh dé dao: Néu 2 géc bang nhau thi d6i dinh.

Ménh d¢ dio ndy khong ding (hinh 92), vi ta c6 thé chi ra ngay céc géc
bing nhau nhung khong d6i dinh.

KI NANG CAN DAT

1. Yéu céu thi nhat la tir mot dinh li (coi la dinh 1i thuan) thi€t lap dinh li
dao. Mudn vay ta thuc hién cic budc:

Buoe 1: Viét gia thiét, kél luan cia dinh Ii thuan.
Bucwe 2: Tir gid thiét, két luan cha dinh Ii thuan ta lap gia thiét va két ludn
cua ménh d¢ dao.

Buce 3: Tir gia thiét vi két ludn vira 1ap phdt bi€u thanh ngon ngir thong
thudmg.

SR-PPGT 7.HH



Vi du 3. Dinh li: Trong moOt tam gidc vuong cé mot goc biang 30° thi canh
doi dién vai g6c Ay bang mot nira canh huyén (hinh 93).

Bucre 1: VE hinh ghi gia thiét, két ludn.
GT | aABC, A=90°, B=30".

L AC=%R3_

Buce 2: Vi€t gia thiét, ké luan cha ménh dé dio.
"« Do 1: (Dao t0an bo).
GT

AABC, AC=%KL =

KL | A=90° B=30".

* Dao 2: (Dao 1img phén). c

i AABC. A =90°, AC=~BC.

L
2

KL | B=30°.

* Dao 3: (Dao timg phdn).

GT| aaBC. B=30°, AC=LBC.

L
2

KL | A=90°.

Buc 3: Phét biéu thanh ngon ngit thong thudmg.

* Dao 1: Néu mot tam gidc ¢6 mot canh bidng mot nira canh kia thi tam gidc
dé 1a tam gidc vudng c6 mot goc bing 30°.

* Dao 2: Néu mot tam gidc vuodng ¢6 mot canh bang nira canh kia thi géc doi
dién véi né bang 30°.

* Ddo 3: Néu mot tam gidc c6 mot géc bang 30° va mot canh bang nira canh
kia thi tam gidc d6 la tam gidc vuodng.

2. Dinh i cdn ¢6 thé c6 dang: tir hai, ba gia thiét va c6 hai, ba két ludn.
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Vidu 4. Dinh [i: Néu mot dudmg thing cit 2 duomg thing song song thi :
1) Hai géc so le trong béng nhau;
2) Hai g6c déng vi bing nhau;

3) Hai géc trong cung phia bu nhau.

Loi gidi . 34

GT |a//b,ccitatai M, c citbtai N. 4/

2) M, =N, Z"s

3)ﬁ‘|+§;=|30“' Hinh 94

Bucc 1: Ta phai hi€u dinh |i trén tuong duong v6i 3 ménh dé sau:
Ménh dé |:
GT l a // b, dudmg thiing ¢ cit a tai M, cit b tai N.

KL{ M, =N, .
Ménh dé 2:

CT a// b; c cit atai M, cit btai N.

KL —— -——
MI = N‘

Ménh dé 3:

CT a // b; c cdtatai M, cét b tai N.

KL‘ EHQ:,:IBO".

Buoe 2: T d6 ta ¢6 ba ménh dé dao:
Ménh dé dao 1:
GT

—

Dudmg thing ¢ cit a tai M, cit btai N, h‘;l-;:N&.

KLIaffb.



Ménh dé dao 2:

GT —
Dudmg thing c cdt a tai M, ciit btai N; M, = Ny,

KL|aﬂh

Ménh dé dao 3:

GT p ) ) e
Puimg thang c catatai M, cat btai N; M, + N, =180°.

KL|aﬂh
Budc 3: Phét biéu:

~ Ménh dé dao I: Néu mot dudmg thang cit 2 dudng thing cho trude va
trong cic géc tao thanh c6 2 géc so le trong bang nhau thi hai dudng thing
dé6 song song véi nhau.

- Ménh dé dao 2: Néu mot dudng thing cit 2 dudmg thing cho trude va
trong cdc géc tao thanh c6 2 géc déng vi bing nhau thi hai dudmg thing dé
song song.

~ Ménh dé dao 3: Néu mot dudng thang cit 2 dudmg thing cho trude va
trong cdc géc tao thanh ¢6 2 gbc trong cung phia bu nhau thi hai dutng
thing d6 song song.

3. Ki nang sir dung cdc khdi niém, tinh chat va dinh i da hoc dé chimg
minh cdc dinh Ii thuan va dao di 1ap dé chimg 16 ding hay sai.

4. Chi y: Tranh quan ni¢ém mdy moéc viéc phan biét gira gia thiét va két
luan bang tr “Néu™ va *“Thi". Ma phai hi€u tdng quét gia thiét 1a cic yéu 16
cho biét con két ludn 1a chan |i suy ra tr gia thiét. Néu ding thi duge 16ng
quat thanh dinh li.
Vi du 5. Dinh li: Canh ddy cua mot tam gidc can thi song song vdi tia phan
giac cua goéc ngoai tai dinh déi dién.

Loi gidi
O day ta cin hiéu:
Khong thé ngit “canh ddy cia mot tam gidc can™ la gia thi€t va phén con lai
lam két luan duge, ma phai hiéu: trong tam gidc can, dudng phan gidc cua
g6c¢ ngoadi tai dinh thi song song vdi canh ddy.
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Ménh dé thuan: /
Gia thiét ‘ AABC; AB=AC; A, =A,. A x

Két luan | Ax // BC.

Chitmg minh:
'I'hcri giéﬁthié’t thi AABC céin dinh A, nén ta B c
c6: B =C (hai géc ddy cha tam gidc can). (1) Hinh 95
Goi yAC la géc ngodi tai dinh A ciia AABC, ta ¢6:
yAC=B+C. )
Thay (1) vao (2), 1a c6: ﬁ=ﬁ+ﬁ=2ﬁ. (3)
Ma yAC=A, +A, =2A, (do A, =A,). (4)
Tir (3) va (4), 1a ¢6:
2B=2A, <> B=A,. Ma hai géc & vi trf déng vi = Ax // BC.
Ménh dé dio |:
GT | AABC; Ax // BC,
KL| AB=AC: A, =A,.
Ménh dé dao 2:
GT | AABC ¢6 AB=AC; Ax // BC.
KL K‘I o ;5; _
Ménh dé dao 3:
GT | AABC ¢6 A, =A,: Ax //BC.
KL | AB=AC.
Chimg minh:

~ Ménh dé dao 1: Ta dé dang thdy ménh dé nay sai, vi cho mot tam gidc bét
ki, qua dinh ké dudmg song song vdi ddy thi khong thé nao khing dinh Ax la
tia phan gidc cia g6c ngoai va tam gidc d6 khong thé can duoc.



1L

~ Ménh d¢ dao 2:
AABC ¢6 AB=AC suy ra AABC cin tai A (dinh nghia), vay B=C (hai

goc ddy cia tam gidc cin). (1)
Ma Ax // BC, nén:
A, = B(déng vi); (2)
R; = é (so le trong). (3)

Vay E = ;\: => Ax la tia phan gidc cua géc ngodi tai A — ménh dé dio 2
la ding.
~ Tuomg tu ta ciing chimg minh duoc ménh dé dao 3 1a ding.

BAI TAP

Chimg minh cdc dinh li sau va ldp cdc ménh dé ddo cua né. Xét xem ménh
dé ddo d6 diing hay sai:

Néu mot tam gidc vudng ¢6 mot gée 30° thi canh doi dién vai géc dy bing
nira canh huyén.

Néu 2 goc ¢6 canh twong img song song thi chiing bing nhau néu ciing nhon
hodc cuing tii, ching bu nhau néu géc nay nhon géc kia 1.

Néu 2 géc ¢6 canh twong img vudng géc thi ching biang nhau néu ciing nhon
hodc cung th, ching bt nhau néu géc¢ nay nhon géc kia 1.

Trong tam gidc cAn dudng thing qua dinh va trung diém cla canh ddy thi
vuodng géc véi canh ddy va la dudmg phan gidc cua géc & dinh.

Lap mét ménh dé dao cha ménh dé: “Néu em c6 dao dirc 16t va hoc gioi todn
thi duge vao Idp chuyén todn™.

Cho géc AOB =180° trén ciing nita mat phing bis c6 chia AB, vé 2 géc
AOE = BOF; Ké OC 1 tia phan gidc cia géc EOF. Ching minh:
OCLAB.

1) Chimg minh bai todn trén.

2) Lap bai toan dao cua né va chimg minh.

87



Bai 2.
THUC HANH NGOAI TROI

A. KIEN THUC CAN NHO
~ Cic trudmg hop bing nhau cha tam gidc.
~ Tinh chit cia hai duémg thing song song, hai dudmg thing vudng géc.

B. APDUNG
1) Do khoang cich giita 2 diém ma khong truc tiép do duoc.
2) Do chiéu cao cua cay hodc thdp cao.
Buoc I.  Chudn bi dung cu
1) Mot s6 coc tiéu cao vira tdm mdt, c6 son mau dé dé nhin.
2) Mot gidc ké.
3) Mot soi day (khong co din) dai khoang 15m.
4) Mot thudée cudn.
5) Mot qua doi.
Buoc 1. Cach tién hanh
1) Do khodng cdch giita hai diém A B W2

vd B ma ta khong do truc tiép duoc ’—4\\\\/

(cdch song hodc cidch mot chudng i
ngai vat nao do). /-—'f-\___:/
Bucc 1: (hinh 96) Dong 2 coc titu X3 ™ E
thing dimg v&i mat dit (dung day doi 3
d¢ kiém tra) coc titu | tai A, coc titu \
2 1ai B, k.’
Buoc 2: Dung gidc k€ vach dudmg N
thing xy sao cho xy L AB tai A va Hinh 86 ‘1
chon diém E wy ¥ trén xy.

Buoe 3: Xéc dinh diém D sao cho AE =ED.

Buwc 4: Dung gidc k& vach dudmg thing Dz sao cho Dz L ED 1ai D.
Bue 5: Cam coc tiéu 3 tai E sau d6 ding coc titu 4. Di chuyén coc tiéu 4
trén dudmg thing Dz cho dén khi 3 coc tiéu s6 2, s6 3 va s6 4 thing hang.
Goi vi tri coc tiéu 4 12 Cta ¢6 B, E, C thing hang.



Buc 6: Do do dai CD chinh la khoang cdch cia AB cin tim.

Giai thich:

AABE va ADEC vuong tai A va D ¢é A, E, D thing hang (theo cich déng);
B, E, D thing hang (ciing theo cdch déng).

—

~Vay:  E; = E: (doi dinh);

AE = ED (cach xdc dinh).
Suy ra: AABE = ADEC (canh goc vuong, goéc nhon).
Vay AB = CD (canh twrong img).
2. Cd 2 diém A va B déu & bén kia séng (hinh 97)
Buoce 1: Dong coc tiéu | tai A, coc tiéu 2 tai B.

Biuoc 2: Vach dudmg thing d tuy ¥ bén ndy A ( 39

song. i - -

Bude 3: Ding gidc ké déng dudmg thing

AH Ld va BK Ld. il B, T o
F & . N . d M ',;_12\0" .?#— ]

Bude 4: Dung day xdc dinh 1 [a trung diém H 13 K

cua HK va déng coc tiéu 3 tai |, ;N

Budc 5: Ding coc titu 4 déng trén dudmg

thing AH di chuyén dén khi 3 coc tiéu 2, 3, 4 s N 5

thiang hang. Tacé A’. ‘A': B'

Buwoc 6: Dung coc tiéu 5 dong trén dudmg

thing BK di chuyén dén khi 3 coc tiéu 1, 3, 5 Hinh 97

thing hang. Ta cé B’.
Buac 7: DBo khoang cich A'B’ chinh la khoang cdch AB cin do.

That vay: Theo cich dong ta c6 A, I, B’ thing hang ; B, I, A’ thing hang va
H. I, K thing hang.

— Xét AAHI va AB'KI ¢6:
IH = IK (cédch chia)

I, = (d6i dinh)

o

H =K =90° (ciich dong).
Vay AAHI = AB’KI (g.c.g). Suy ra: Al =IB".
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Tuong ty, ta c6: ABKI = AA'HI = IB=A".
AAIB va ABTA’, c6:
Al =1B"; IB=1IA’ (chimg minh trén)

AIB = A'B' (d6i dinh).
Viy AAIB = AA'IB’ (c.g.c). Suyra: AB=A'B'.

BAI TAP A-:;'% v

Ngudi ta déng hinh nhu hinh 98 d€ do k. ¢ ¥
khoang cich giita 2 diém A va B ma khong P
do truc tiép duge. A e 9

1) N6i cdach déng hinh., D <~
2) Giai thich lai sao DE = AB. Hinh 98

Pé do khoang cich gilra 2 diém A va B ma |
khong do truc tiép dugc ngudi ta con ¢o A
cach déng hinh don gian hon (hinh 99). A

1) N6i cdch déng hinh. P

2) Giai thich tai sao tinh duoc AB khi biél ’ /
BC dai 83m. . !

Ngudi ta ding thude ngin dé déng va dé do .
duge chiéu cao cia mot cay AB (hinh 100). c

Tinh chiéu cao cha cay, néu:
1) ED=1Im; BD=5,2m: AEF =45°.
2) ED = 1m:BD = 5,2m: AEF =60°.




ON TAP CHUONG I

KIEN THUC CAN NHO

1. Trong chuong nay truéc hét xét quan hé canh va gée ciia mot tam gidc:
* Goc:

~ Téng ba géc trong mot tam gidc bang 180° (khong d6i).

Tir d6 suy ra mot tam gidc bdt ki khong thé ¢6 hai géc la géc 1o, Nhung c6
thé ca ba g6c déu nhon.

~ Téng ba g6c ngoai tai ba dinh ciing khong ddi va bing
180° x3-180° =360°.

~ Tam gidc can: Hai géc 0 ddy bing nhau.

Né€u tam gidc can c6 gée t thi nhat thiét phai 1a géc & dinh.

~ Tam gidc déu: Mdi géc bing 60°.

~ Tam gidc vuodng: C6 hai géc nhon phu nhau.

~ Tam gidc vuong can: Méi géc nhon bing 45°.

* Canh:

~ Tam gidc cin c¢6 hai canh bén bang nhau.

~ Tam gidc déu c6 ba canh bing nhau.

~ Tam gidc vuong: Binh phuong do dai canh huyén bing téng cic binh
phuong do dai hai canh géc vudng.

~ Véi tam gidc vuong cdn thi canh huyén bang canh géc vuong nhan vé V2.

2. Ba trudmg hop bing nhau cua tam gidc. Truimg hop bing nhau cia tam
gidc can, vuong, déu.

KI NANG CAN DAT

Ki nang quan trong trong chuong trinh nay la ki nang thuc hién ciéc khiu
trong qud trinh lam mot bai todn hodc chimg minh moét dinh li:

\. Ki ndng vé hinh

a) Vé chinh xdc dé dé phét hién ra quan h¢ trong hinh, gidp phdt hién nhanh
cdch chimg minh.
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— Khong vé hinh & trudmg hop dac biét dé trinh nhidm Idn cdc quan hé khong
¢6 trong hinh.

Ching han dé bai cho: “Cho AABC " ta vé nd la tam gidc can hodc tam gidc
déu dé nhdm hinh c6 hai, ba canh bing nhau ma gia thiét khong c6.

b) V& dén dau dung ki hiéu dénh diu vao hinh vé nhu doan thing bing nhau,
duimg thing vudng goc v.v... dé khi tim 1& giai dé phat hién.

2. Ki ndng gidi todn: Phai bit ddu tr gia thiét yéu cdu chimg minh gi. Lién
hé v gia thiét xem di cho nhimg gi. Con nhimg diéu gi chua cho biét ta
lién tuomg dén cdc khdi niém tinh chit, dinh i di hoc.

Ki nang trén thé hién qua vi du sau:

Vi du. Cho diém M 1trén doan thing AB. Trén cing nira mat phing bd c6
chita doan thing AB vé cic tam gidc déu AACM va AMDB. Goi E va F la
trung diém cua AD va CB. Chimg minh AEMF la tam gidc déu.

Lon giai
Doan thing AB, M€ AB.
GT | AACM, AMDB déu.
AE=ED,CF=FB.

KL | AMEF déu.

Phan tich: Hinh 101

- Khi 14y diém M trén doan AB néu 18y & vi trf dic biét (M tring vdi trung
diém cha AB) thi din dén cic két qua dic bi¢t khac nhu:

AACM = AMDB, CM = MD, ... dé bi sai ldm khi chimg minh. Vi vdy chon
vi tri ctia diém M nhu thé nio d€ hai tam gidc ¢6 do khdc nhau vira phai,
— Khi v& céc tam gidc déu cang chinh xdc cang dé phdt hién ching han

CM // BD; AC // MD gia thiét khong cho. Nhumg né€u vé chinh xdc AACM,
AMDB déu sé phat hién thay diéu dé.

~ Dénh ddu cdc doan thing bing nhau, cdc géc bing nhau gitp ta dé phat
hién ra cdc tam giac bang nhau.

Nhung lvu §: Cic doan thing bing nhau khdc nhau phai dung ki hi¢u khic
nhau (nhu AE = ED khac véi CF = FD).



I11.

Chimg minh:
* AAMD va ACMB c6:
AM =CM ; MD = MB (canh cua tam gidc déu).

AMD = AMC + CMD = 60° + CMD (géc clia tam gidc déu). (1)
(ﬁ:ﬁi = ﬁﬁB +CMD = 60° + CMD (g6c cua tam giac déu). (2)
Tir (1) va (2), ta c6: AMB = CMB,
Vay AAMD = ACMB (c.g.c) suy ra:

MAD = MCB (géc tuong img). 3)
AD = CB(canh trong img). (4)

* AAME va AMFC cé:
MA = MC (canh tam gidc déu);

MAD = MCB (theo (3)):
AE = CF (theo (4) v AE = % AD: CF= %CB (gia thiét)).

Vay AAME = AMFC (c.g.c)= ME = MF = AMEF can tai M.

Suy ra AME = CMF (g6c tuong ng). (5)
AME = AMC + CMF (2 géc ké nhau). (6)
CMF = FME + CME (2 géc ké nhau). 7

Tir (5), (6), (7) suy ra AMC = FME = 60° (géc ciia AAMC).

AMEF can va c6 FME = 60° vy AMEF Ia tam gidc déu.
Chii y: Phidn chimg minh mot bén 1a dir liéu chimg minh, mot bén la Ii do
(hay goi 12 co s dé c6 dir liéu d6). Co s& nay la gia thiét hodc cic dinh
nghia, tinh chat, dinh Ii, hé qua, tién dé

v.v... dd dugc hoc trudc dé. a

BAI TAP ? gl \10

Trong hinh 102 cdc yéu t6 da cho ghi trén 104

hinh v&. Tinh canh AB, BC. . H?
Hinh 102
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Tim cdc tam gidc bdng nhau trong hinh

103. Biét: AB =DC, ABC = DCB. Chimg
minh AABC = ADCB.

Trén hinh vé 104. Bié: AE = AF,
ABC = EAF =FAC=36". Tim nhimg
tam gidc can trong hinh vé. Chimg minh.
Trong hinh vé 105. Biét BAC =20°;
CAD =60°; ADB =50° va BDC = 10°.
1) Tinh cdc géc chua biét trong hinh vé.

2) Cho biét nhimg tam gidc nao la tam
gidc déu, tam gidc can?

Cho AABC cantai A. Tu Bha BH L AC
(H thuoe AC) 1dy diém M trén canh BC tir
M ha MFLAC (F thuoc AC) va
MF L AB (E thudc AB). Trén tia d6i cua
tia MF 18y diém | sao cho FI=BH.
Chimg minh ring:

1) Géc BIF =90°;

2) ME+MF =BH.

Cho hai dudng thing d,// d,: Dudng
thing d, cit d, va d, ai M va N. Ldy O
la trung diém cta doan thing MN. Qua O
ké dudng thing d, cit dudng thing d, tai
E va cit dudmg thing d, tai F.

1) Chimg minh: O la trung diém cua EF via EM = NF .

2) Chimg minh: EN // FM.

Cc
Hinh 103

Hinh 105

3) Ldy diém P bdt ki thuoc doan thing EM. N6i PO tia PO cit d, tai Q.

Chimg minh EP = QF va EQ // PF.

Cho doan thing BC. Trén cling nira mat phing b ¢ chita doan thang BC vé

AABC can tai A va c6 géc ¢ ddy bing 80°. V& ABMC déu. Trén canh AB
ldy diém E sao cho AE = BC. N6i AM, tia AM ciit BC tai L.



10%*.

| 5

) Chimg minh: Al 12 tia phan gidc ciia géc BAC . MI la tia phan gidc cia
géc M

2) Chimg minh: CE Ia tia phan gidc ciia géc ACM .

Cho AABC can tai A (AB>BC) trén canh AC ldy diém D sao cho
BD = BC.

1) Chimg minh: ABC = BDC.

2) Trén tia d6i cia tia BA 1dy diém E sao cho BE = AD. Chimg minh:
ADAB = ABEC.

3) Trong hinh vé ¢6 nhimg tam gidc nao la tam gidc can?

Cho AABC can tai A (géc A =120° ) Al la tia phan gidc cua goc A (I thudc
BC). Tl ha IH L AB (H thudc AB); Ha IK L AC (K thuéc AC).

1) Chimg minh: AIHK déu va HK // AC.

2) Trén tia d6i cha tia AB ldy diém D sao cho AD=AB. Chimg minh
AACD déu.

3) ABCD la tam gidc gi? Vi sao?
Chimg minh riing trong mOt tam gidc vuéng thi doan thing néi dinh cia géc

vuong véi trung diém cua canh huyén thi cé d6 dai bang -;- d6 dai canh huyén.

Cho AABC vé phia ngoai tam gidc tai dinh A ké Ax L AB va liy diém E
trén tia Ax sao cho AE = AB (E va C 0 2 phia cia A). Ké Ay L AC va lay

diém F trén Ay sao cho AF = AC (F va B & 2 phia cua A), 1dy M 12 trung
diém cua doan BC.

1) Chimg minh: AM =%EF.

2) Kéo dai AM cit EF 1ai . Chimg minh ring AIAF vuong tai L.
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LO1 GIAI - HUONG DAN - PAP SO
Chiudé 1
Xét AAEC vuong tai E vay : EAC + ACE = 90° (hai géc nhon phu nhau),
hay 35° + ACE = 90° => ACE = 55°.
~ Xét ABCF vuong tai F vay: CBF + BCF = 90° (2 g6c nhon phu nhau)
hay: 50° + BCF = 90° = BCF = 40°
- Ma: ACE + ACB+BCF = 180° (C, E, F thing hang) thay vao ta cé:

55° + ACB +40° = 180° = ACB =85°.
(hinh 106)

— Xét AAHM, ¢6: H =90°; MAH = 15° (gia thiét).
Vay AMH =90° - 15° = AMH = 75°. M

- Xét AAMC, ¢6: MAC = 45° (MA la tia phan glic
cua géc vudng); AMH =75°.

Vay C =180° - (MAC + AMH) A c

Hinh 106

= 180° —(45° +75°) = 60°.
Ma AABC vuong tai A nén B+ C = 90° (hai géc nhon), hay:
B+60° =90° = B =30".
(hinh 107)
~ AABC c6: A, +B+C = 180°.
Ma: A, +110°+30° = 180° = A, = 40°.
~ Do xAB va A, la hai gc ké by .~

nhau nén: xAB+ E; =180° hay
;{] +'R; +;';; =180°, suy ra: Hinh 107




A, +A,=140° md A, =A, (gia thiét) nén A, = 70°. (1)
~ Xét AAEB ¢6 ABC la géc ngoai nén ABC = A, + AEB Q)
Thay (1) vao (2) ta c6: 110° =70° + AEB = AEB = 40°.
Vay AAEB ¢6: A, = 70°; EBA = 180° - 110° = 70°.

Suy ra: AAEB c6 AEB = 40° vi hai géc bang 70°.
4.  (hinh 108) A

- Xét AABD c6: A =77° nén: 7
ABD + ADB = 180° - A

=180° -77° =103°;

ABD = ADB (gia thiét).

—— 0

=50°30".
Hinh 108

- Xét ABDC c6: c
ADB la goc ngoai tai D nén: ADB = DBC + DCB.
DBC = C (gia thiét).
Viy ADB = 2C = 2C = 51°30 = C = 25°45".
Vi B= ABD + DBC = 51°30' + 25°45' = B= 77°I5".
5. (hinh 109) x

m
Do x, A, O thing hang, nén:
xAm +mAB + BAO = 180° (1)
Do O. B. y thing hang. nén: e n
yBn + nAB + ABO = 180° )
Ma:  xAm = BAO (gia thiét) G O
Gl uiitin o B y
yBn = ABO (gi thiét) @)
Hinh 109
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Thay (3) vao (1), ta c6: 2BAO+mAB = 180°. (5)

Thay (4) vio (2), ta c6: 2ABO + nBA = 180°. (6)
Cong (5) va (6), ta c6: 2(BAO + ABO)+ mAB + nBA = 360°. 7

Trong dé E;() + EBB = 90" (hai géc nhon cua A vudng).
Thay vao (7), ta c¢6: 2x90° +mAB+ nBA = 360° .
Viy mAB + nBA = 180°.
Chiing la 2 géc trong cling phia bl nhau, vay hai dudmg thing Am // Bn.
6. 1)A+B+C=180° ma A=B=C, viy 3A = 180° = A = 60°.
Viy A=B=C=60°.
2) Ching han 2 géc bing nhau I ,.ﬁ =C thi A=40° (giad thiéy)
A+B+C=180°=40° +2B =180 = 2B = 140°.

5 B C A+B+C 180°
1

) —=—=—= tinh chat day ti s6).
) 3 4 1+3+4 8 ( yi30)
2 o
A_BO L x=2
1 8
ﬁ ~ A
§=22°30':>B=67°30';
" D
C iy, B
E=22 30" = C=90°.
1 1
7. (hinh 110) B c
1) Xét AIBC, ta co: et
BIC+B, +C, = 180°. (1)
Theo bai ra: B, ;ﬁ E, —;—é (BD va CE la hai tia phan gidc) nén:
—~ — l -~ -~
B, +C, =E(B+C}. (2)
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Thay (2) vao (1), ta c6:

B+C

m'"é+%(ﬁ+é)=|so°m BIC = 180° -

Ma B+C=180°-A . nén:
- 8 ~
180 A=900+%

Diéu d6 chimg 16 BIC > 90° do d6 BIC Ia géc th.
2) Do B, 1, D thing hang, nén: BIC + DIC = 180°. (1)
Mat khdc: DIC =45° (gia thiét cho). Q)

BIC = 180° -

-~

BIC = 90° + -;- (theo chimg minh trén). (3)

Thay (2) va (3) vao (1), ta c6:

- -

90°+-"21+45°=130°=»%=45°:R=9o°.

Vay AABC vuodng tai A.

(hinh 111)

Cdch I: CK cit AB1ai |, BK cit CD tai F.
Xét AAIC va AKIB, c6:

f = I; (d6i dinh), nén:

. -~

A+C,=K+B, =K

I
}l
_ﬁ)

|
)

I
>)
-+

Silol

(I

Hinh 111

~N | o

Xét ABFD va AKFC c6:

F, =F, (d6i dinh),nén B, +D=K+C, = K= D+Bz E;i»%-%tz)

T (l)va(2).tacé: 2K=A+D=K =
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Cach 2:

Xét AKIB c6: AIK =K +B, (géc ngoai cia tam gidc).
Xét AAIC c6: AIK = A +C, (géc ngoai ciia tam gidc).
Suy ra: ﬁ+§1=i+a (cung bang AIK ). (3).
Tuong ty, xét AKFC ¢6: KFD =K +C, (géc ngoai ciia tam gidc).
Xét ABFD c6: KFD = D+ ﬁ; (géc ngoai cua tam giic).

Suy ra: IE+(3 = f)+[§; (ciing bing KFD). (4)
Cong v&€ vai vé (3) va (4), ta cé:
2R+€]+a=x+ﬁ+a+€2.

Theo gié thiét thi C, =C, ; B, =B, , vay 2K =A+D hay K =212
(hinh 112) A
1) Tia CM ciit AB tai I.
Xét ABIM ¢6 : ,
M:ﬁ:+ﬁd (g6¢ ngoai 5 >
cua tam gidc). (1 o ¢
Xét AAIC c6: T
ElE _ R +6, (g6¢ ngoai coa tam gidc). (2)
Thay (2) vao (1), ta ¢c6:
EFC=E+R+G=»§EC=R+AW+@. 3)
Lo o—— A
2) Theo gia thiét: ACM =90 =5 (4)

-~

Thay (4) vao (3), 1a c6: BMC = A + 90° —%= 090° +%.
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Xét ABMC ¢6: C, = 180° —(BMC + B,).
L~ B — . A e L
Ma B, = E; BMC =90 =3 (theo ching minh trén).

~ , A B A+B _, 180°-C C
Suy ra: C, = 180" —| 90' +—~|»E =90° - ——— = 90° - =—,
- 2 2 2 . 2

Vay CM la tia phan gidc cba goc C.

(hinh 113) Goi tam giac cho trude la

AABC. Trong AABC ldy 10 diém (gia A
thiét) va ba diém A, B, C, vay trén mat phing
6 tdt ca la 13 diém.

Khi trd choi két thic thi cdc tam gidc nho
duoc xép kin AABC (sdt nhau); Khong cé
phdn chong 1én nhau (vi yéu cdu cic doan
thing khong cit nhau) va ciing khong ¢6 Hinh 113
giao diém nao khac ngoai 10 diém da cho.

— Ta xét mOt diém bat ki (trong 10 diém d6) ching han diém M:

Diém M la dinh cua nhiéu tam gidc nhé xép ké nhau nén né la dinh chung
cua nhiéu géc nho. Khong cin biét ¢é bao nhiéu géc nho. Nhung tong cic

goc nho do phai bang 360° .
Nhu thé, trong AABC ¢6 10 diém thi ¢6 t6ng cic géc phan biét thude 10
dinh la: 360° x 10 va tdng ba géc trong AABC 1a 180°. Vay t6ng s6 do cla
1t ca cdc géc cua cdc tam gidc vé duoe la: 360° x 10+ 1807,
Mai médi tam gidc ¢6 1ong ba goc trong la 180°.

360°.10+ 180"

Vay so tam gidc vé duoc la: Y =20+1=21, hay 16ng s6 tam

gidc ca 2 ngudi vé duoc la 21 tam gidc.

Ngusi thit nhat vé duoc 12 tam gide, vAy ngudi thir nhét thing.
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Chadé 2

1) - Ta dé dang tinh duge OM, OQ va PQ.

~ ANOM = AQPO (gia thiét)= MNO = PQO (hai géc tuong (mg cua hai
tam giic). :

Do hai géc¢ @ vi tri so le trong bang nhau nén MN // PQ.

2) Theo gia thiét ta dé dang thdy AABC = AABD (c.c.c).

Suy ra: CBA = ABD (hai géc trong (mg cua hai tam gidc).

(hinh 114)

Do d6 dai bén kinh bing %OA nén E va F ndm trong géc ;(3;! .

1) Xét AOEA va AOEB cé:

OE chung;

OA = OB (gia thi¢t);

AE = BE (cung ban kinh bang nhau).
Vay AOEA = AOEB (c.c.c)
Xét AOFA va AOFB c6:

OF chung;

OA = OB (gia thiét);

FA = FB (2 bén kinh bing nhau).
Vay AOFB = AOFA (c.c.c).
2) Theo chimg minh cau |:

AOEA = AOEB => EOA = EOB (g6¢ tuong (mg).

Vay OE la tia phan gidc ciia g6c AOB.
Theo chimg minh cau 1:

AOFA = AOFB nén AOF = BOF (géc tuong img).
Vay OF la tia phan gidc cia géc AFB.



(hinh 115)

1) Xét AAMB va AANB cé6: X
AM = AN =3cm (cung bédn kinh)
BM = BN =2,5cm (cung ban kinh) & ’
Canh AB chung.
Vay AAMB = AANB (c.c.c). (1)
2) T (1) suy ra: mﬁ = m (g6c¢ twong img)
. Hinh 115
Vay AB la tia phan gidc cia goc MAN .
1) Xét AAEF va ABEF c6:
Canh EF chung ;
AE = BE ; AF = BF (gia thi¢t).
Viy AAEF = ABEF (c.c.c). (n
- Xé1t AAEQva ABEQ cé:
EQ chung;
AE =EB; AQ = BQ (gia thiét).
Vay AAEQ = ABEQ (c.c.c). (2)

2) Tir(1), ta o6: AAEF = ABEF = AEF = FEB,, hay EF la phan gidc clia AEB.
Tir (2). ta c6: AAEQ = ABEQ = AEQ = BEQ, hay EQ Ia phin gidc ciia AEB.
Vi EF va EQ cung la tia pha}l gidc cua goc A’Eﬁ nén EF trung véi EQ tic
12 E, F, Q thang hang.
(hinh 116)
1) AABC va AECB c6:

BC chung;

AC=BE; AB=CE (gia thié).
Vay: AABC = AECB (c.c.c). (nH
Xét AECB va AFCB cé:

BC chung;
CE = CF, BE = BF (cung bdn kinh). Hinh 116
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Viay AECB = AFCB (c.c.c). (2)
Tu (1) va (2), ta c6: AABC = AECB = AFCB.

- e

2) Tir AABC = AFCBssuy ra: C, =B, va C, = B, (géc wong ing).
Vi E, va E, @ vi tri so le trong cla hai duong AC, BF suy ra: AC // BF.

ﬁ; v (‘i @ vi tri so le trong cla hai duimg AB, CF suy ra: AB // CF.

Xét AABH va AACH cé6:

AH chung;

AB = AC (gia thiét):

BH = HC (H 1a trung diém cua BC).
Viy AABH = AACH (c.c.c).

Suy ra: AHB = AHC (hai géc twong img).

Vi AHB+AHC =180°(A. H, C ciing nim
tén  canh BC thing hang), nén
AHB = AHC = 90°. Viy AH L BC.

Vi AA,B,C, = AAB,C, (gia thiét), nén ta co:

Hinh 117

A,B, = A,B, (canh tvong img);
B, = B, (gbc wong img):
B,M, = B,M, (gia thiét).
Suy ra: AA,BM, =AA,B,M, (c.g.c), hay AM, = A,M,.
(hinh 118)
1) Xét AOCB va AOAD c6:
OA = OC (gia thiét);
OB = 0D (gia thiét);
xa chung.
Vay AOCB = AOAD (c.g.c). (1) Hinh 118
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2) Tur (1), suy ra:

AD = CB (canh twong ng). (2)
OAD =0OCB (géc tuong ing). (3)

Mat khac: (ﬁ)+lﬁ)=fH+Oﬁ.lhco{3)la c6: BAD = DCB . (4)
Lai vi OB=0D; OA =0C (gia thiét), nén:
OB-0A =0D-0C= AB=CD. (5)

Tir (2), (4) va (5) ta duoc: ADAB = ABCD (c.g.).
(hinh 119) A B
1) Xét AAOC va ABOD cé:

OD = 0OC (O 1a trung diém cia CD). (6)

OA =0B(O la trung diém cua AB). ¢ D

AOC = DOB (doi dinh). Hinh 119
Viay: AAOC = ABOD (c.g.c).
Tir d6, ta c6: AC = BD (canh tuong ing) va A, = B, (géc tudng img), nén:
AC // BD (vi ¢6 hai goc so le trong bing nhau).
2) Tuong tu xét AAOD va ABOC bing nhau dé dang ¢6 duoc:
AD=CB va AD // BD.
(hinh 120)
Xét AAMC va ABMH cé:
MA = MB (M la trung diém):
AMC = BMH (d6i dinh);
MC = MH (gii thiét).
Viay AAMC = ABMH (c.g.c). Tur d6 suy ra:

CAM = HBM (g6¢ trong tng).

C Hinh 120

Ma MAC = 90° vay MBH = 90" = HB | BM.
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(hinh 121)

1) Xét AAMD va ACMB co:
AM = MC (gia thiér);
AMD=CMD+60°. (1)
CMB = CMD + 60° . (2)

Tu (1) va (2), 1a ¢6:

m-[) _ &th Hinh 121
MD = MB (gia thiét).
Vay AAMD = ACMB (c.g.c), suy ra: AD=CB. (3)
2) Tir (3), suy ra: —;-AD = %CB hay DE = BF.
Xét AEDM va AFBM cé:
DE = BF ; DM = BM (gia thiét).
EDM = FBM (do AAMD = ACMB ).
Suy ra: AEDM = AFBM (c.g.c), suy ra: EMD = FMB .
Ma FMB + FMD = 60° (gia thiét). x 'y

i .
— —— — F
Vay EMD+FMD = 60° hay EMF = 60°. i //\
(hinh 122) | M Al 3 r§K
:

., D0 N
— Xét AEIM va AEIC cé: ‘/
MI = IC (Ix I dung trung truc); s
MIE = EIC = 90° (Ix Ia dudng trung truc); Hinh 122
IE chung.
Vay AEIM = AEIC (c.g.c), suy ra M = (?, (g6c¢ tuong (mg). (1)

— Xé1 ACKF va ANKF cé:
CK =KN (vi yK la trung truc).
CKF = FKN (vi yK la trung truc).
KF chung.
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14%.

- —

Vay ACKF = ANKF (c.g.c), suy ra: N =C, (g6c tuong img). (2)

Ma C, =C, (d6i dinh). (3)

—— -

Tu(1),(2),(3)suyra: M=N.
Vay ME // FN (vi ¢6 hai géc so le trong bing nhau).
(hinh 123)
1) Xét AABM va AANC cé:
AM = AC; AB = AN (gia thiét),
BAM = A +90°;
NAC =90° + A (do cédch vé).
vay: Bm = ﬁi‘(‘:
suy ra: AABM = AANC (c.g.c)
2) Va BM = CN (canh tuong img).

3) CN cit AB tai E va ciit BM tai F.
Xét AANE va ABEF cé:

P T

N, = B, (AABM = AANC chimg minh trén);

E, = E, (d6i dinh).

AANE va ABEF c6 2 cap géc tuong img bing nhau nén cap géc tuong img
con lai phai bing nhau, tic la: NAE = EFB.

Ma NAE =90°. Vay EFB=90°, hayra: BM LCN.
(hinh 124)
1) Céc cap:
AAOB = AA'OB’;
ABOC = ABOC';
AAOC = AA'OC’
theo truémg hop (c.g.c) (ban doc tv chimg minh).

Tir ba cap tam gidc bang nhau d6 suy ra cdc cap canh tuong img bing nhau
AB=A'B'; BC=B'C'; AC=A'C’ dé suy ra AABC = AA'B'C' (c.c.c).

Hinh 124
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2) Tir chimg minh 1: AAOB = AA'OB’ = BAO = BA'O = AB// A'B’ (c6 2
g6c so le trong bing nhau).
AAOC = AA'OC’ = CAO =CA'O = AC// A'C".
ABOC = AB'OC’ = CBO = C'B'O = BC // B'C..
(hinh 125)
1) Xét AAMN va ACPN cé:
AN = NC; NM = NP (gia thiét);

a—

N, = N, (d6i dinh)

Viay AAMN = ACPN (c.g.c).
2) Tir k€t qua trén, suy ra: Hinh 125
AM = CP (canh twong img);
Ma AM = MB (gia thi¢t), vay CP = MB.
Lai ¢6: A =C, (do AAMN = ACPN)
= PC// AM (c6 2 gée so le trong bing nhau).
Vay PC// AB.
3) N61 MC xét ABMC va APMC cé:
MC la canh chung;
CP =MB (theo chimg minh cdu 2);
BﬁC = »’1?:"“? (g0c so le trong tao bai PC // AB).
‘v;:_ly ABMC = APCM (c.g.¢), suy ra:

« PMC = ﬁ(gﬁc trong tmg) —> MP // BC (hai géc so le trong bang nhau).

* MP = BC (canh tuong tng). Ma MN = -% MP (gia thiét), vay:
MN =%BC vi MN // BC.

Chimg minh AABC va AAEC bing nhau la sai vi cap géc C khong phai la
g0c xen giira hai canh tuong img bing nhau.
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18.

19.

20.

21.

Tu chimg minh hai tam gidc bang nhau theo truomg hop (g.c.g)

Noi A vai C, xét AABC va ACADcé:
Canh AC chung;

A, =C, (AB//CD);

A, =C, (AD // BC).
Vay AABC = ACAD (g.c.g).
Suy ra: AB=CD va AD=BC.
(hinh 126)
Xét AMEN va ANFM cé:
M = N (gi thiét);
Canh MN la canh chung.
Do ﬁ:ﬁ:ﬂ=£:§l‘1 =1:~I-].
2 2
Viy AMEN = ANFM (g.c.g), suy ra:
ME = NF (canh tuong dng).
(hinh 127)

1) A+B+C =180° ma géc A nhon nén:
B+C<180°.

B=C (gia thiét) = 2B < 180° = B < 90°,

vay B=C cung nhon.
2) Xét ABHC va ACKBcé6:

- -~

H=K=90°;

BC chung:

B=C.
Vay ABHC = ACKB (g.c.g)= BH =CK.
(hinh 128)
- Xét AEOA va AFOA c6:

-~ -~

E=F=90°;

Hinh 126

Hinh 127

Hinh 128
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A, = A, (gia thiét);

OA chung.
Vay AEOA = AFOA (canh huyén, géc nhon), suy ra: OE = OF . (1)
= Tuong ty, ta chimg minh dugc AEOB = AIOB (canh huyén, géc nhon),
vidy OE =OLI. (2)

Tu (1) va (2) suy ra: OE=0F =0l d
(hinh 129) ' N
Xét AAMI va ABNI ¢6: ' [ <2

IA = IB (gia thiét);

[, = I, (d6i dinh);

_—

M=N (sole trong d,// d,).

Vay AAMI = ABNI (g.c.g) suy ra: MI=IN.

(hinh 130) //g<
1) N6i A v B. Tuong tr bai 18, ta i
chimg minh dugc: A M

AAOB = ABMA (g.c.g). / 1 3
Suy ra: o WWat:

B DY

OA = MB; OB = MA (canh tuong (mg)

Hinh 130
2) Xét AAMC va ABDM cé:

C, =M, (hai géc déng vi Ox // MB);

;\: = ﬁ: (hai géc ¢6 canh tuong ing song song);
Do OA = AC (gia thiét) va OA = MB (theo chimg minh cau 1), nén:
AC = MB (cung biang OA).
Suy ra: AAMC = ABDM (g.c.g). Vay CM = MD (canh tuong (ng).
(hinh 131)
1) Xét AAOMva ACON c6:
AM =CN (gia thiét);
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AB // Cx (gia thi€t) nén ta c6:

.I; = 6, (so le trong)

——

ﬁ; = N, (so le trong).

Vay AAOM = ACON (g.c.g) suy ra:
OA = OC (canh wrong tng);

Hinh 131

OM = ON (canh tuong (mg).
2) Xé1 AAOB va ACOP cé:
OA = 0OC (theo chimg minh céu 1);

K; =6; (so le trong);

OAB = COP (dGi dinh).
Viy AAOB = ACOP (g.c.g), suy ra: AB = CP (canh tuong img).
Theo chimg minh bai todn vi du | ta ¢6: Chu vi AA,B,C, gdp hai lin chu vi
AABC (tic 1a 2' 14n)
~ Viy chu vi AA,B,C, gip 4 ldn chu vi AA,B,C,va gip 2’ldn chu vi
AABC
- Vay chu vi AA;B,C; gp 2%1dn chu vi AA,B,C,va gip 2*lin chu vi
AABC

Viy chu vi AA(B,,C,, gip 2'" 14n chu vi AABC.

. (hinh 132)

Theo bai 18: Ta n6i MI dé chimg minh AMEI = AINM v suy ra:

ME = IN. (n
Noi EK, chimg minh AEPK = AKFK suy ra: EP = FK. (2)
Ma OM = ME = EP (gia thiét). (3)

Tu (1), (2) va (3) tasuy ra: OM = NI =FK.
Xét cac tam gidc AONM ; ANFI; AFQK, ¢6:
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OM = NI = FK (chimg minh trén):;

——— _—

N, =F, =Q, (cic géc dong vi)

-

0, = ﬁ; = F-. (cdc goc dong vi).
Viy: AONM = ANFI = AFQK (g.c.g)

Suy ra: ON = NF = FQ (canh tuong img). Hinh 132
Chudé 3

Tu tinh két qua: a) 67°; b) @2_—0'-

Tu tinh két qua: a) 80°; b) 180° - 2p°.

Gia sir AABC can tai A cé B=C, ta xét hai trudmg hop:

~ Trumg hop 1: A >90° (t), trong d6 A + B+ C = 180°. (1)
Vi A290° = B+C <90°

Lai c6 B=C = 2B <90°. Viy B=C<45° =B va Cnhon.

~ Trudmg hop 2: A nhon. Tir (1) suy ra: B+C < 180°.

Ma B=C=2B<180° = B=C < 90", Viy B va C Ia céc géc nhon.
(hinh 133)

A

- Xét AABCc6: A =36° = B+C = 180° - 36° = 144°

..A]44°

Ma B =C (tinh chdt)= B=C = > =72°,

— e

Ma ABE = (BE la phan gidc), vay:

L
2

ABE =%.72° = 36°.

. s Hinh 133
AABE ¢6 A = ABE = 36" nén AABE can tai E = AE = BE. (1)



- Xét ABEC cé6:

B, = 36°; C =72°(chimg minh trén).
Vay BEC = 180° - (36° +72°) = 72°.
Suy ra BEC =C = 72° = ABEC cin tai B=> BE = BC. (2)
Tir (1) va (2), 1a c6: AE = BE = BC.
5. 1) Gbc c6 s6 do 100° phai 1a goéc & dinh (vi néu la géc o ddy thi hai géc &
ddy di 1a 200° vo ).
Vay hai géc con lai phai 13 hai g6c & diy. Mdi géc & ddy bang:

180° - 100°
2

=40".

2) Né¢u géc o dinh bang 50" thi hai géc o ddy la:
180° - 50°

i

- 65(. l

Ba goc cua tam gidc la: 50° ; 657 ; 65°.
Néu goc & day bang 50" thi géc d dinh la:
180" - (2.50") = 80" .

Ba géc cha tam gide la: 80°: 50°;50°.
6. (hinh 134) B

1) AB=AC=>B=C, =30° (giithié1).
Viy A, =180° - (B+C,) =180° -60° = 120°.

Ma A, va A, ké b nhau, nén:

;{; = Ison . 1200 =wu‘
AACE c6: AE = AB(cdch vé),
AC = AB (gii thiét). Hinh 134

Viy AE =AC (cling bing AB) => AACE cin c6 A, = 60" (chimg minh
trén) vay AACE déu.

113
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2) AACE déu nén E = 60°. Xét ABCE cé:
B = 30° (gia thiét). vdy B+E =30° +60° =90°.
Suy ra: BCF = 180° —90° =90°, hay ABCE la tam gidc vuong tai C.
(hinh 135) A
Xét ABEA va ACFA c6:

AB = AC (gia thi¢t AABC can):

BE = CF (cich vé);

— o~ 1 2
EAC = C, (AE // Cx) gia thi¢). (1) g A C
EAC =C, (AAECcan wi E).  (2) :
Tur (1) va (2), suy ra: 6, = 62 (3) :
PP, . Hinh 135
Ma C, =B, (AABCcin) (4)
Tu (3) va (4), suy ra: ﬁ, = E; (5)
Ma [-Z.E_f& + E; =180° (E, B,C lhing hang). (6)
FCA +C, = 180° (Cx la duimg thing). (7)

Tir (5), (6), (7) suy ra: EBA = FCA.
Vay ABEA = ACFA (c.g.c),suy ra: EA = FA | hay AEAF céan1ai A.
(hinh 136)
- Xét AADE va ACEF co:
AE = CF (gia thiét);
AD=AB+BD; CE=AC+CF
Ma AB=AC (AABC d¢u), BD=CF
(gia thiét), vdy AD = CE.
EAD + A =180° (C, A, E thing hang). (1) F
FCE + C = 180° (B, C, F thang hang). (2) p
Ma A =C=60° (AABC déu). (3) XA
T (1) (2) v (3), suy ra: EAD = FCE = 120°.

an DT Y HM
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Vay AADE = ACEF (c.g.c) suy ra: ED = EF. Vay ADEF can tai E.
- Xét AADE c6:

D, =E, (AADE = ACEF). 4)

EAD = 120° (chimg minh trén).
= E, + D, =180° - 120° = 60°. (5)
Thay (4) viio (5), c6: E, +E, = 60° hay DEF = 60°.
ADEF can ¢6 mét goc 60 vy ADEF la tam gidc déu,
(hinh 137)
1) Xét AAOB va ABOC, cé:

OA = 0B =0C (gia thiét);

0, =0, =60°(Oz 1a phan gidc).

Viy AAOB va ABOC cin ¢6 mot goc 60° nén né la
hai tam gidc déu.

Vay O, =B, =60° (g6c A déu)=> OA// CB.

0, =B, =60° (géc A déu)=> OC// AB.

2) Xét ACOIl va AAOI cé:
Ol 1a canh chung.

6; =6; » OA = OC (gia thiér)
Vay ACOI = AAOI (c.g.c), suy ra: OIC = OIA.
Ma OIC +OIA = 180° (C, I, A thing hang).
Vay OIC = OIA = 90°, suy ra: OB L CA.
(hinh 138a, b) A
Gia sit ADC>ADB thi ADC >90°.
AADCcan ¢6 géc tu thi géc d6 phai Ia
goc & dinh, vdy AADC can tai D.

Con AADBc6 thé xay ra mot trong 3 gh2e__ 2a AN ¢
truomg hop (cdn tai A, can tai B va cén D
tai C). Hinh 138a
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Trudmg hop: (Cén tai A) A

- Goi C=athi DAC=C=a 2 50°\25
goc 0 ddy AADC cén).

Géc ADB=C+DAC (géc ngodi cia B
AADC)=2a". Hinh 138b

Xét AABDtheo gid sif can tai A nén: B=ADB=2a". Xét AABC c6:
A+B+C= ISO“hay' 75° +20° +a° = 180° = 3a° =105° = a® = 35°.
Vay AABC c6: C=35°;B=70°;A =75,

Truomg hop 2 (can tai D). Theo trudmg hop 1: ADB =2a°. Ma AABD cin
tai D thi B=BAD.

AABC c6: B+BAD+BDA =180 (irong d6 BDA=2a°(l) va
B = BAD (2)) thay (1) va (2) vio ¢6:

2BAD +2a° = 180° = BAD =90 - a°.
Vay géc BAC = BAD + DAC =90° —a°® + a® = 90°.

Trdi v6i gia thiét cho A = 75°. Vay khong 6 trudmg hop can tai D.

Truong hop 3 (can tai B): Ta ¢6: ADB =2a°. Ma BAD = ADB = 2a° (2 gbe
& ddy AABD can tai B) viy BAC = BAD + DAC = 2a° +a°

hay: 75° = 3a° = a” = 25°Suy ra: C=25%; B=180"-(75° +25° )=80°

vay 3 géc cua AABC la: A =75 C=25°; B=80" (hinh 138b)

Chidé 4
AH = %AC (gid thiét); ma AC = 40cm (gid thiét).
Viy AH = %-40= 20 (cm).

Ap dung dinh li Pi-ta-go cho cdéc AABH va AACHd¢ tinh duoc
BH =21 (cm); CH =203 (cm).



Canh huyén c6 mdy phin: 67 +8° =36+64 =100 =10,
Vay canh huyén ¢6 10 phdn chinh la 55 cm.

vay 2 canh géc vubng li: 2% =33 (cm) va %08 =44 (cm).

AABCc6 A= Ivuong: AB=AC=x(cm) theo dinh i Pi-ta-go co:
BC? = AB? + AC? =x? +x%; BC? =2x? = BC = 2x (cm).
J21a mot s6 vo 1. Vay canh huyén BC = J2x 1aso vo ti.
y
(hinh 139)
- Theo diu bai ta c6 AABC wvuong ta1 B. C6 A
A =30° phai chimg minh: BC = %AC .
— That vay: trén tia d6i cua tia BC ldy
BE =BC. Xét AABC va AABE la 2 tam
gidc wvuong tai B c6 AB chung va

BC = BE (cach vé&) vay: AABC = AABE (2 s
canh gbéc wvuong) suy ra: AC=AE(l); C 2 - E

A=A, =30°(2) Hinh 139

Tir (1) suy ra AACE can tai A. Tir (2) suy ra CAE =60°. Vay AACE cén c6
mot géc 60° = AACE déu vay: AC=CE=AC ma CB=%CE (céch v&)

::>CB=%AC.

(hinh 88 - tr. 75) AAHC vudng tai H ¢6 C = 30° (gia thiét)
— HAK =60°. AAHK ¢6 HAK =60° = AHK = 30°.

vady AK = %AH (canh d6i dién géc 30°)=> AK = %-Zcm =1 (cm).

AH =%AC(d6i dién géc é=30°): 2" =%AC:&AC=4 (cm).

Vay KC=AC-AK =4-1=3 (cm).
Ap dung dinh If Pi-ta-go c6: HK? = AH? -AK? =22 =17 =3,
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Vay HK =3 (cm)

AHKCc6 K =90°; C=30°, suy ra: HK = -'2-Hc (46 dién g6c 30° ), hay

~f=%Hc:Hc=2J§.

Vay: AK =1cm; KC=3cm; HK = J§ (cm); HC = 2\/5 (cm).
(hinh 140)
1) Xét AABH vuong tai H, ¢6:

AH? = AB? -BH>. )
AACH vuong tai H, cé:
AH? = AC? -HC?. (2)

Tu (1) va (2), ta c6:
AB? -BH? = AC? -HC?,

hay AB? + HC? = AC? + BH?. Hinh 140
2) Xét AABH vuong tai H c6: AB® = AH? + BH’. 3)
Xét ACHD vuong tai H ¢6: DC? = HC? + HD?. (4)

Cong (3) va (4), ta c6: AB? + DC? = AH? + BH? + HC? + HD’

= (AH? + HC?)+ (BH? + HD?). Vay, 1a c6: AB? + DC? = AC? + BD?.
(hinh 141)

Xét AMBN vudng tai N, theo Pi-ta-go, ta ¢6:

MB? = MN? + NB?. M, .
Xét ACMN vuong tai N, ta c6:
MC? = MN? +CN2. @  ml

Lay (1) trir (2), 1a c6:

MB? - MC? = NB? -CN%. (3)
Ma MC = MA (gia thiét). (4)

Thay (4) vaio (3), ta c6: MB? -MA? = NB? -NC?. (5)

Hinh 141

N
Cc
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10.

Trong AABM vuéng tai A c6: AB® = MB? - MA”. (6)
Thay (6) vao (5), ta c6: AB* = NB? - NC?

(hinh 142)
1) Ta thay dién tich AABC dugc tinh bing 2 céch:
A
Céch |: Sy pc = %AB.AC. ' 8

Cich 2: Sy, = %AH.BC.

H
Tiur d6 suy ra: AB.AC = AH.BC, C Hinh 142

ABAC | BC 1 BC?
=

hay AH = = =5 = :
BC AH ABAC AH? AB2AC?

(1)

Theo dinh Ii Pi-ta-go, ta c6: BC? = AB? + AC?.

2 2 2 2
Thay vao (1), ta cé: : > = AD ; AC, = ﬁ;B i "ﬂ:C 3
AH AB°.AC° AB°.AC° AB°.AC

1 1 1

Vi = - : (2)
yAHz AC? AR’
2) Tu BC? = AB? +AC? = 107 = AB? + 87 = AB? =36 = AB = 6.
| TS PR
Thay vao hé thirc (2),tacd: ——=—+—=—+—
d ' (@) AH? 8 6 64 36
1 36+64 100 - 8.6
= - = AH’ = ,AH=—=AH =4.8(cm
AH? 8°6° 86 10 0 (1)
Giai thich tai sao ABC =90°: That vay, AC? = 5% =25. (1)
AB? +BC?=32+42=94+16=25. ()

Tir (1) va (2) suy ra: AC? = AB? + BC?theo dinh Ii dao cia Pi-ta-go ta ¢é
AC la canh huyén va AB va BC la 2 canh g6c vuong. AABC vuong tai B.

Ta dé dang ching minh dugc AAHI = AAKI (canh huyén, géc nhon), dé suy
ra: HI =KI.
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(hinh 143)
1) Xét AEAF va AFHE cé:

Canh huyén EF chung

AB L AC: HF L AC (gia thi¢1)
=> AB// HF (cung vudng géc vai AC).
::REFzE-ﬁi(solctmng) c
=> AEAF = AFHE (canh huyén, g6c nhon).
Viy AF=EH; EA =FH. (n
Xét AAEH va AFHE vuong tai E va F cé:

EH la canh chung; EA =FH (theo (1)).
Viy AAEH = AFHE (hai canh géc vudng).
Suy ra: AH =FE (canh tuong (mg).
2) Xét AAOF va AEOH, tacé:

AF = EH (theo (1))

FAH = AHE (AC // EH)

AFE = FEH (AC // EH)
Viy AAOF = AEOH (g.c.g) = OA = OH; OE =OF.

3) AAEH = AFHE (chimg minh 1) = EAH = EFH (géc wong tmg).  (2)

AEF = HFE (AE // FH). 3)
Ttir (2) va (3), suy ra: E‘Z.J-AT*I = IE? (cung bang ﬁFE ). (4)

Ma: EAH = ACB (géc ¢6 canh tuong img vudng géc). Vay:
AEF = ACB (cung bing EII:I ).
AH 1 BC (gia thi¢t); HE L AB (gia thiét).
Viy AHE = ABC (g6¢ ¢6 canh twong (mg vudng goc). A
(hinh 144)
Xét ABKI va AAHI vuong tai H va K, ta cé:
IA = IB (gia thiét)
I, =1, (46i dinh)
Vay ABKI = AAHI (canh huyén, géc nhon)
= BK = AH. B Hinh 144

d K




13.

14.

(hinh 145) F
Xét AAEB va ACFA vuong 1ai E-va F ¢é: ;
AB = CA (gia thi¢r) ,
EAB=FCA(ABLCA;AELCF B
g0c ¢6 canh tuong ing vudng goc). b 448 C
Vay AAEB = ACFA (canh huyén, géc nhon), suy ra:
AE =CF (canh ttong img)
AF = BE (canh tuong (mg)
Hay AE + AF = CF + BE.
Ma A nam giita hai diém E va F, nén ta c6: EF = BE + CF.
(hinh 146) A B
1) ABLAC: AH L BC (gid thiét).
Viy:

BAH =C (g6c¢ ¢6 canh tuong ing vuong goc). (1)
(:‘II:I = E’. (g6¢ ¢6 canh twong tng vudng goc).  (2)

A, =A, (AD la tia phan gidc). (3)
Hinh 146

Cong (1)va(3),tacé: BAH+A,=C+A,.  (4)

Ma ADB=C+A, (géc ngoai AACD ). Vay:
ﬂﬁ=&+§;=ﬁH+£=ﬁB

AABD c¢6 ADB = DAB = vay AABD cin tai B.

Tuong ty, tacé: A, = A, (AE Ia phan gidc). (5)

Cong (2) va (5), ta c6: CAH+A, =B +A,.

Ma AEC =B+A, (géc ngodi AABE).

Vay ﬁ=§+£=cﬁ+£=(ﬁ;

AACE c¢6: AEC = CAE = AACE can tai C.
2) AABD cin tai B => AB = BD.
AACE can tai C => AC = CE.
=> AB+AC=BD +CE. (6)
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Ma CE = CD + DE. (7
Thay (7) vao (6), ta c6: AB+ AC=BD+DC+DE.
Vay AB+ AC = BC + DE.
(hinh 147)
~ Xét AAOI vi AAOM wvuong tai [ va M,
tacé: OA? =AI* +0O1?
0A? = AM? +OM2.
Vay: AI” +0I° = AM? +OM?, hay:
Al = AM? +OM*-0I%.. (1)

Hinh 147

~ Xé1 ABOI va ABOH vuong tai I va H, ta cé:

OB? = BI? + OI°

OB? = BH? + OH?
= BH? + OH? = BI? + OI* = BH? = BI? + O’ - OH". (2)
~ Tuong ty, xét ACOH va ACOM vuodng tai H va M, ta c6:

OC? = CH? + OH?;

0C? = CM? + OM?
= CM? +OM? =CH? + OH? = CM? =CH? + OH? -OM?. (3)

Cong (1), (2), (3), ta ¢c6:
Al + BH? + CM? = AM? + OM? -01* + BI? +OF?
- OH? + CH? + OH? -OM?
Al + BH? +CM? = AM? + BI® + CH?.
(hinh 148)

1) Xét AABH va AAPH vuong tai H, ta cé:
BH = HP (gia thiét)

AH la canh chung
Vay AABH = AAPH (hai canh géc vuong). (1)
Suy ra: AB = AP. (2)

Viy AABP cin tai A,



2) T (1), suy ra:
BAH = DAH = 15°. (3)

Vay: BAD = BAH + DAH = 30°:
PAD = DAB - BAD = 90° - 30° = 60°.
Laic6: AB= AP (chimg minh 1)
AD = AB (canh hinh vuéng).
= AD = AP (cung bang AB). 4)

A

Hinh 148

Vay AAPD c6: AD = AP va PAD = 60°
= AAPD déu.
3) - Xét AABE va AAPE, co:

AE la canh chung ;

AB = AP (theo (2))

BAE = EAD = 15° (theo (3))
Vay AABE = AAPE (c.g.c), suy ra: Aﬁ = fﬁ =90°, (5)
— Xét APAF va ADAF, c6:

Canh AF chung;
AD = AP (theo (4));

PAF = DAF = 30°.
Viy APAF = ADAF (c.g.c),suyra: ADF = APF = 90°. (6)
Tir (5) va (6), ta c6: APE + APF =90° +90° = 180°, hay E, P, F thing hing.
4) APFD can tai F va c6:

F, +A, =90° = F, = 60°

F, +A, =90° = F, = 60°.
Viay F=F +F =120°.

Goéc g dinh 12 120° va hai géc & ddy méi géc bang 30°.
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17*. (hinh 149) A

1) T M ha MN 1L AC, 1a cé AAMH
va AAMN wvuong tai H va N. C6:

AM la canh chung

A, = A, (gia thiét). (1)
Vidy AAMH =AAMN (canh huyén,
géc nhon).
Tuong v, AABH va AAMH vubng 1ai H, c6:
Canh AH chung

B Hinh 149

A, = A, (gia thiét). )

Vay AABH = AAMH (canh géc vuong, géc nhon).
Tu (1) va (2), suy ra: AAMH = AAMN = AABH.
Vay: MH = MN = BH.

Ma MH + BH = BM, suy ra: MN = -;— BM = % MC (BM = MC gia thiét).

AMNC vuong tai N ¢6 canh MN = %MC (canh géc vudng bing nira canh
huyén), suy ra géc d6i dién bing 30° (dinh If do). Vay C =30°.
AAHC vuodng tai H, nén:

HAC +C =90° = HAC +30° = 90° = HAC = 60°. (3)

Ma ﬁ"c:%iﬁ?: (gia thiét) = fiﬁ::-;-.ao" =90° = AABC vudng tai A.

2)Ta(3)c6:  A,+A, =60°= A, =30% C=30°
Viy AAMC cin tai M,
3) Theo (2) AABH = AAMH => AB = AM

Vay AABM can, ma A, + A, =60° nén AABM la tam gidc déu.
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Bai 1. DINH LI THUAN - DINH LI PAO

(hinh 150)
GT | AABC; A =90°"; B =30°. A .
— =
KL
AC = l BC.
2
* Chimg minh dinh Ii thudn trén xem vi du 3,
trang 83. & Hinh 150
* Lap ménh dé dio:

Pdo I: (dio 10an bd) NEu mot tam gidc ¢6 canh niy bing % canh kia thi

tam gidac dé 1a tam gidc vudng c6 mot gée nhon bang 30",

Dé dang thdy ménh dé nay sai.

Pao 2: (dao timg phdn) Néu mot tam gide vuong ¢6 | canh géc vuong bing
nira canh huyén thi géc d6i dién canh dé bing 30°,

Pdo 3: (dio timg phin) Néu mot tam gide ¢6 mot gée bang 30” va canh doi
dién v6i né bing nira canh kia. Thi tam giac d6 vuong.

Ta thay ménh dé dao 2 va 3 la ménh dé ding.

(hinh I51)

1) Pinh li thudn: Ta hi¢u dinh |i thudn nay twong duong vai 3 dinh 1i nho la:
Dinh li I:

GT | xOy va x'O’y’ ciing nhon,

Dinh Ii 2: 0
GT| xOy va x'Oy cing t,
Ox // O'x"; Oy/l O’

Ox // O'x"; Oy /| Oy’ y
————— X
KL | xOy =x0y". /
y
cr/ y

z

R —- Hinh 151
“~ | xOy =x'0O'y".
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Dinh Ii 3:

GT | xOy nhon: xXO'y’ tii; Ox // O'x"; Oy // O'y".
KL

@ + 176:;' = 180".

Chimg minh: Theo cich chimg minh cta bai 7 (6n tap chuong I)

2) Dinh li ddo: Tir mbi dinh |i thuan trén ta c6 thé 1ap duoc cic ménh d¢ dao
(ching han dinh Ii 1).

Dao 1: (dao toan bd) Néu 2 géc cung nhon va bing nhau, thi cic cap canh
cua ching tuong duong song song.

Déo 2: (ddo timg phdn) Néu 2 géc cung nhon va bing nhau ma ¢6 mot cap
canh twong img song song thi cdp canh kia cling song song (Ox // O'x" thi
Oy// O'y").

Pao 3: Trung véi dao 2 (Oy // O'y" thi Ox// O'x").
Trong 3 ménh dé dao d6 ta dé dang thay Dio 1 la sai (hdy vé hinh chimg 10).
Dao 2 la ding; Dao 3 trung véi dao 2.

* Tuong ty: Ta c6 thé lap tat ca 9 ménh dé dao. Trong d6 c6 3 ménh dé dao
sai; 3 ménh dé dao nay tring véi 3 ménh dé dao kia. Vay két luan lai chi con
3 ménh dé dao ding.

(hinh 152)

1) Tuong tu nhu bai 2 trén ta ¢6 thé y
1ap 3 dinh li thuin nho X X

Chimg minh ménh dé thuin xem bai 4
(chuyén dé 1- chuong 1)

2) Theo cich lap cia bai 2 trén hdy y
lap cdc ménh dé dio d€ chi ra ménh
dé ding, sai. Hinh 152

(hinh 153)
Dinh li thudn:
GT | AABC; AB=AC: BM = MC.

KL | 1) AM1BC
2) A, =A,.




1) Chimg minh: AABM va AACM cé: A
AM chung;
AB = AC; BM = MC (gia thiét)
Vay AABM = AACM (c.c.c)

= A, = A, = AM la tia phan gidc ciia A .

Vi AMB = AMC (AABM = AACM ). max:

AMB + AMC = 180° = AMB = AMC = 90°. .
Viy AM LBC.

2) Ménh dé thuan trén twong duong véi hai ménh ¢ thuén:

Thudn 1:

GT ] AABC; AB=AC: BM = MC.

KL | AM 1 BC.
Thudn 2:
GT | AABC: AB=AC: BM = MC.

KL | Rewhs

~ Tir dinh Ii thuan 1 ta ¢6 hai dinh If dio:
Pado 1:

GT[ AABC: AB=AC: AM L BC.

KL [ BM = MC.
Pdo 2:
GT | AABC: AM 1 BC: BM = MC.

KL | AB = AC.
~ Tir dinh i thudn 2 ta ¢6 hai ménh dé dio:
Pao 3:

gt AABC; AB = AC; K; =K;.

KL | BM = MC.
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Pao 4:
GT

AABC: A, = A,; BM = MC.

KL l AB = AC.
~ Vi con ménh dé dao toan bo.
Pao 5:

OT| AABC; AM LBC; A, =A,.

KL| AB=AC:; BM = MC.

O day ci S ménh dé dio trén déu diing.

Bao 1: Néu em duge vao I6p chuyén 1odn thi em c6 dao difc 161 va hoc gioi todn.
Ddo 2: Néu em ¢6 dao dic 161 va duge vao 16p chuyén todn thi hoc gioi todn.
Bdo 3: Néu em hoc gioi todn va duge vao I6p chuyén todn thi em c6 dao dife 16t
(hinh 154)

1) Chimg minh: c
Tia OE nam giira 2 tia OA va OC nén:
AOC =0, +0,. (1)
Tia OF nAm giifa 2 tia OB va OC nén:  E F
CFB=(Z+6}. (2) 1 2 |3 >
: -— _ e . i ) — _ -_— A 0 B
Ta c6: F), 0, fgla thi€t); 0, =0, i
(OC la tia phan gidc). (3)

Tu (1), (2), (3). suy ra: AOC = COB.

Ma AOC +BOC = 180° (A, O, B thing hang), vay AOC = COB = 90° nén
OC L OA.

2) Bai todn dio: Cho AOB = 180°. Trén cung nira mat phing b c6 chira tia
AB vé 2 g6c AOE = BOF . Tai O ké OC L AB. Chimg minh OC la tia phin
gidc cua géc EOF
Thit vay:
OC L AB=> AOC = COB = 90°. (4)
0, =0, (gii thict). (5)



Tir (4) va (5), ta ¢6: AOC -0, = COB - 0., ::':r(}’n2 -0‘

Vay OC la tia phan gidc cla géc EOF .

Bai 2. THUC HANH NGOAI TROI

7. Chon 1 diém C sao cho do duge khoang cinh AC va BC.
= Cidm 3 coc tiéu: toc titu | tai A; coc titu 2 tai B; coc titu 3 tai C.

~ Doéng coc tiéu 4 sao cho 3 coc (coc 2, coc 3, coc 4) thing hang réi 14y
CD = CB cdm coc tiéu 4 1ai D.

~ Déng coc titu 5 sao cho 3 coc (coc 1, coc 3, coc 5) thing hang. Réi 14y
CE = AB. Cim coc tiéu 5 tai E.

Ta dé dang chimg minh duge: AABC = AEDC (c.g.c) dé suy ra AB=DE
trong d6 DE la doan do dugc.

8.  Butc I: Ding gidc k€ vach dudng Bx tai B v hop véi AB géc ABx = 60° .
Bude 2: Ding gidc k& xdc dinh trén Bx diém C sao cho AC L Bx.
Bude 3: Do khoang céch BC ta tinh duge khoang cich AB.

That vay: AABC vuong tai C (céich dung) va B = 60° (céich dung).
Viy suy ra: A =30 = AB =2BC (canh d6i di¢n géc 30°)
= AB=283(m)= AB = 166 (m).
9. 1) AAFE vuong tai E, c6 AFE =45° = AAFE vudng can.
Viy FE = EA =5,2 (m).
Lidy: AB=E+A=1+5,2=6,2 (m).
2) AAFE vuong tai E c6 AFE =60° thi FAE = 30°.
Vay FA =2F = FA =10,4 (m).
Theo dinh i Pi-ta-go c6:

FA? = AE? + FE? = AE? =FA? -FE? =(10,4)* - (5,2)".
Viy: AE=5,2V3 (m)va AB=AE+EB=5,2V3 +1 (m).

9A-PPGT 7. HH 3



ON TAP CHUONG 2

1.  Apdung dinh li Pi-ta-go d€ tinh céc doan con lai.
2.  Dé dang chimg minh dugc AABC = ADCB (c.g.c).
Dé suy ra: BAC = BDC. (1)
ABC = DCB (gia thiét). )
DBC = ABC (AABC = ADCB). 3)
Ldy (2) - (3) ¢6: ABI = ICD. _ (4)

Viy AABI va ADCI c6:
AB =CD; BAC = BDC (theo (1))
ABI = ICD (theo (4))
= AABI = ADCI (g.c.g).
3. AAEF cantai A, c6 EAF = 36°.
Tir d6 ta tinh duge AEF = EFA = (180° - 36°):2 = 72°.

Ap dung tinh chit géc ngoai cia tam gidc, tir EFA =72° va FAC = 36°
= C =36°. Vay AAFC cantai F.

-

Tuwong ty tir géc AEF =72°; B =36° = BAE = 36°. Vay AAEB can tai E.
Cudi cung: AABC can tai A; ABAF cin tai B; AACE cin tai C.
Vay trong hinh vé c6 tit ca 6 tam giac cdn.
4. - AACD c6 A =60 ADC =ADB +BDC = 50° +10° = 60°.
Con lai ACD =60° = AACD Ia tam gic déu.
~ ABAD c6: ADB = 50°; DAB = 60° +20° = 80° = ABD = 50°.
Vay ABAD can tai A.
Suyra: AB=AD. (1)
Ma  AC=AD (AACD déu). 2)

Tir (1) va (2) suy ra: AB = AC => AABC can tai A va ¢6 A = 20°.
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" = ABC +BCA = 180° - 20° = 160°.

Ma ABC = BCA (AABC cin)=> ABC = BCA = 80°.

AAOD ¢6 O, = 180° -(OAD + ODA) = 180° — (60° + 50°)

50, =0, =70° (hai géc d6i dinh), suy ra: O =0, =110°.

ABC = ABD + DBC = 80° = 50° + DBC = DBC =80° —50° =30°.
(hinh 155)

GT | AABC; AB=AC; MeBC;
MF 1 AC; ME 1L AB; FI=BH.

A

KL | 1) BIF = 90°
2) ME + MF = BH.

Chimg minh:

1) N6i BF xét ABHF va AFIB, cé:
BF chung ; | 84 — =
BH = FI (gia thiét); N
BH // FI (cung vuéng géc véi AC) ! Hinh 155

=5 ﬁﬁf‘ = ﬁ-l;l (soie trong).
Vay ABHF = AFIB (c.g.c) => BHF = BIF (hai géc tuong img).
Ma BHF =90° = BIF =90°.
2) Xét ABEM va ABIM, c6:
BEM =90° (gia thiét); BIM = 90° (ching minh 1);
BM chung:
Ma EBM = C (AABC can)
IBM = C (BI // AC vi BI v AC ciing vuong géc véi AC).

— EBM = IBM (cung bing C)
Vay ABEM = ABIM (canh huyén, géc nhon) = ME = MI.
Ma Ml + MF = BH (gia thi¢t), vay ME + MH = BH.
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(hinh 156)

GT | Dudng thing d,// d,; dy cit
d, va d, tai M, N; MO =0ON;
d, cit d, va d, taiE, F.

KL | 1) OE =OF; EM =NF
2) EN // MF

3) EP=FQ; EQ// PF.
Chimg minh:

1) Xét AEOM va AFON, cé:

ﬁ; = I‘T, (soletrong d,// d,)

OM = ON (gia thiét)

EOM = FON (d6i dinh)
Vay AEOM = AFON (g.c.g)= OE =OF va EM = NF (canh tuong img).
2) Xét AMEF va ANFE, c6:

EF la canh chung

EM =FN (chimg minh 1);

hﬁ= EFN (so le trong d\d,)
Viy AMEF = ANFE (c.g.c), suy ra: NEF = EFN (géc tuong (mg).
Ma hai géc nay & vi tri so le trong bing nhau, nén EN //MF .
3) Chimg minh tuong tu ciu | dé suy ra AEPO = AFQO, tirdé6 ¢6: EP = FQ.
Chimg minh tuong tu cau 2 d€ suy ra AEPF = AFQE, tirdé ¢6: EQ//PF.
(hinh 157)

GT AABC; AB = AC; zﬁ.‘=80“: AMBC déu; AE = BC;
AM cét BC1ai L.

KL | 1) Al 1a tia phan gidc BAC ; MI 12 tia phan gisgc BMC

2) CE 1a tia phan gidc ACM.



Chimg minh

1) Xét AABM va AACM cé6:
AB = AC (gia thiét)
MB = MC (ABMC déu)
AM la canh chung

= AABM = AACM (c.c.c)

= BAM = MAC (géc tuong img). (1)
Vay Al la tia phan gidc cua BAC.

Ma BCM < BCA (60° <80°), viy tia CM nim giita
hai tia CB va CA.

Tuong tu tia BM nam giira 2 tia BC va BA.

— — — Hinh 157
C6 ABM +MBC = ABC, hay ABM +60° = 80°,
suyra: ABM = ACM = 20°. (2)
BMI = ABM + BAM (géc ngodi AABM ). 3)
CMI = ACM + CAM (géc ngodi AACM). (4)

Tir (1), (2), (3), (4), suy ra: BMI = CMI.

Vay MI 1 tia phan gidc cia géc BMC .
2) Xét AAEC vd ACMA c6:
AE = MC (cung bing BC).

EAC = ACM = 20°

Canh AC chung.
Vay AAEC = ACMA (c.g.c). suy ra: ECA = MAC (géc tuong (mg).
Ma MAC = 10° = ECA = 10° = ECA =%ACM.

Vay CE Ia tia phan gidc clia géc ACM .
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(hinh 158) A

GT | AABC; AB=AC:; AB>BC: BD=BC:
AD = BE. D

KL | 1) ABC = BDC
2) ADAB = ABEC
3) Tim nhimg tam gidc can trén hinh vé.

B # C
Chimg minh V
E

1)  ABC=ACB (AABC can) i e
BDC = ACB (ABDC can)
Vay: ABC = BDC (cung bing ACB). (n

2) Xét ADAB va ABEC cé6:
AD = BE (gi thiét)
DB = BC (gid thiét)
Cé:  ADB+BDC =180°; EBC + ABC = 180°
Ma BDC = ABC (theo (1)) ::KBB:EE:
Vay ADAB = ABEC (c.g.c) = AB = CE (canh tuong img). - (2)
3) CA =CE(cung bing AB) vady AACE can tai C;
AABC cin tai A (gia thiét);
ACBD cén tai B (gid thiét).
(hinh 159)

GT | AABC;AB=AC; BAC=120°; c
A, =A,: IHLAB: IKLAC:
AD = AC. 4
KL | T) AIHK déu HK // BC h i
2) AACD déu P A D
3) ABCD ? Chimg minh ? Hinh 159

Chimg minh:



10*.

IA chung; A, = A, (gia thiét)
=> AAIH = AAIK (canh huyén, géc nhon) = IH = IK.
Ma A, =A,=60°=1, =1,=30° va HIK=60°= viy AAIK can vi ¢6
mot géc 60° nén AHIK 1a tam gidc déu.

s = 0_ 0
~ AABC cantai A; A =120° viy B= L 2120 = 30°.

C6 BHK = BHI+ IHK = 90° +60° = 150°.

Viay B+ BHK =30° +150° = 180°.

Hai géc trong ciing phia bu nhau nén HK // BC.

2) AACD ¢6 AC=AD (ciing bing AB) => AACD cin v géc CAD ké bii
véi goc A =120° = CAD =60°, vay AACD la tam giic déu.

3) Theo chimg minh 1: B =C=30° ; ACD =60° (AACD déu).

Vay BCD = C+ACD = 30° l+60° =90° = ABCD la tam gidc vuong tai C.
(hinh 160) '

Trén tia d6i ciia tia MA 14y diém D, sao
cho: MD=MA.

AAMC va ADMB ¢6:
MB = MC (gia thiét);
M, = M, (d6i dinh)
AM = MD (cich v3)

=> AAMC = ADMB (c.g.c) — CAM = MDB (g6c tuong tmg).
Vay AC // DB (hai géc so le trong bing nhau). _
Ma AB L AC nén AB L BD (cung vudng géc véi AC // DB).
- Xét AABC va ABAD vuodng 1ai A vatai D, c6:
Canh AB chung;
AC = BD (vi AAMC = ADMB)
=> AABC = ABAD (hai canh géc vuong bang nhau) = BC = AD.

A B

-

Hinh 160

Ma AM = % AD (céch vé), viy AM = % BC.
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GT | AABC, AE .LAB, AE=AB,
AF 1 AC, AF=AC, BM=M(C,
AM = MN.

L 1)AM=%EF

2) AAIF vudng tai l.

Chimg minh:

1) Trén tia d6i cha tia AM ldy diém N sao
cho: MN = AM.

~ Ta dé dang chimg minh duoc:
AAMC = ANMB (c.g.c) = A, =N, (géc tuong img).
Tir d6 ta thu duoc: AC // BN (hai géc so le trong bing nhau) va AC = BN

Hinh 161

(canh tuong img). (1)
— Xé& AABN va AAEF c6:

AE = AB (gia thi¢t); AC = AF (gia thié). )
Tu (1) va (2), suy ra: BN = AF.
C6: ABN +BAC = 180° (trong ciing phia). 3)

EAF + BAC = 180° (2 gbc c6 canh tuong img vudng géc 1 nhon; 1 th). (4)
Tir (3) va (4), ta c6: ABN = EAF, vdy: AABN = AAEF (c.g.c).

Suy ra: EF = AN. Ma AM:%ANﬂAM:%EF.

2)1, A, M thing hang nén: A, + FAC + A, = 180°.
Ma FAC =90° nén A, + A, = 90°. (5)
Trong d6: I; = I‘TI (so le trong)

EFA = N, (AABN = AAEF chimg minh trén).
Vay A, = EFA. (6)
Thay (6) vao (5), ta ¢6 : EFA + A, =90°.

Xét AIAF ¢6 EFA + A, =90°. Vay con lai AIF =90° = AAIF vuong tai I.



QUAN HE GIUA CAC YEU TO TRONG
TAM GIAC - CAC PUONG PONG QUY
TRONG TAM GIAC

Chii € 1
QUAN HE GIUA CAC YEU TO TRONG TAM GIAC

A. KIEN THUC CAN NHO

1. Quan hé gita canh va goéc trong tam giée

~ Trong tam gidc géc déi dién véi canh 16n hon thi Ién hon.

— Trong tam gidc canh d6i dién véi géc I6n hon thi Ién hon.

— Tam gidc c6 hai canh bing nhau la tam gidc can.

— Tam gidc ¢6 ba canh bang nhau la tam gidc déu.

2. Quan hé giua duong vudng géc va dudng xién

~ Pudng vuéng géc ngdn hon moi dudmg xién (cing ké tir mot diém dén
dudng thing).

~ Ung dung: Trong tam gidc vuong canh huyén la canh 1én nhat.

3. Quan hé gida dudng xién va hinh chiéu

Néu tir mot diém & ngodi dudmg thing ké hai dudng xién dén mot dudng
thing thi:

~ Dudng xién ¢ hinh chi¢u Ién hom thi I6n hon.
~ Nguoc lai dudmg xién nao Ién hon thi ¢6 hinh chi€u I6n hon.
~ Hai dudmg xién bing nhau thi hai hinh chiéu ciia né bing nhau va nguoc lai.
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4. B&t dang thic trong tam giac A

Trong mot tam gidc, d6 dai mot canh nho

hon t6ng d6 dai va Ién hon hiéu do dai cia

hai canh con lai,

AB - CA|<AB< BC + CA;

BC - AB|<AC< BC + AB; B : C

AB - AC|<BC< AB + AC.
CAC DANG BAI TAP CO BAN
DANG 1. Quan hé¢ giita canh va goc déi dién trong tam gidc

PHUONG PHAP GIAI

1. O day chi xét méi quan h¢ giira canh va géc d6i dién trong mot tam gidc
(quan hé gitra girta hai canh va hai géc d6i dién tuong @ng thudc hai tam
giac khac nhau sé hoc sau).

Hinh 162

2. Tir dinh Ii trén ta dé dang suy ra duge trong mot tam gidc:
~ D6i dién v6i canh nho nhat 1a géc nhon.

- Nguoce lai, d6i dién véi géc nhon 1 canh nho nhat: Diéu nay khong diing
vi trong tam gidc ¢6 thé ¢6 hai hoac ba géc nhon.

— Canh d6i dién v6i géc th (hay géc vudng) 1a canh 16n nhit cia tam gidc.
Diéu nguoc lai cling khong diing.

viDpy

Vi du 1. Cho ba doan thing AB = 3cm, A
BC = 4cm, AC = 6cm. V& AABC ¢6 ba
canh la do dai cia ba doan thing trén.

AABC c¢6 gbéc nao Ién nhit va géc nao ) %
nho nhit ?
, Loi gidi
Ta dé dang thdy d6i dién véi canh AC 8 - =
(canh I6n nhat, vi 6cm > 4cm > 3cm) la Hinh 163

B, vay B la géc 16n nhat.

Canh AB la canh nho nhat (3cm < 4cm < 6¢m), vy C la g6c doi dién vai
canh AB la g6c nho nhit (trong ba géc).



Vi du 2. Cho AABCc6 AB > AC. Ké tia phan giéc BN cia géc ABC (N

thudc canh AC), CM la tia phan gidc coa géc ACB (M thudc canh AB). BN
va CM cit nhau tai L.

1) Sosinh IC va IB.
2) Mot hoc sinh nhan xét: “C, = C, (theo gia thiét) nén AM = BM”. Diing

hay sai? Tai sao?
Lo giai
AABC, AB >AC, C; =C,,

B, = By, BNACM =1.

1) So sdanh CI va IB
2) AM = BM.

KL

Hinh 164

Chimg minh:
1) Xét AABC c6 AB > AC (gia thiét).

Vay C > B (ddi dién vi canh 16n hon). (1

Ma:  C; = — (CM I tia phan gidc). )

0| D

-

B, = '2‘ (BN Ia tia phan gidc). 3)

Tir (1), (2) va (3), suy ra: C; > B,.

Trong A AIC d6i dién v ﬁ; la canh IC. D6i dién vai a la canh IB, ma
(1:‘; > ﬁ} (chimg minh trén).
Vay IB > IC (d61 dién géc 1n hon la canh én hon).

2) Tu E‘I = E; suy ra AM = MB la sai. Vi 6; thuoc AACM, a thudc
ACMB ma AM va MB cing la hai canh cua tam gidc do.

Trong pham vi chuong nay chiing ta chua xét duoc.
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BAI TAP

Cho AMNP. Cic tia phan gidc ciia géc N va géc P cit nhau tai O.
a) Trong tam gidc NOP canh nao la canh I6n nhat?

b) Néu OP > ON, hdy so sdnh MN vdi MP.

ChoAABC c6 A =90°, M la trung diém cua canh AC. N6i BM, trén tia
déi cia tia MB ldy diém E sao cho ME = MB. Chimg minh ring :

a) CE L AC va BC > CE; b) ABM > MBC.
Cho AABC ¢6 AB>AC, M la trung diém cua canh BC. N6i AM, trén tia
doi cua tia MA ldy diém F sao cho MF = AM. Chimg minh ring :

a) BAM < CAM: b) CAM > %B’IE

Cho AABC ¢6 A > 90° trén canh AB va AC, ldn luot 14y cia dinh E va F
(khong trung vai cdc dinh cia tam gidc). Chimg minh: BC > EF.

Cho AABC can tai A. Trén canh ddy BC 14y céic diém E va F sao cho:
BE = EF = FC.
a) So sénh 40 16n clia cic géc BAE, EAF, va FAC.

b) Néu doan thing BC dugc chia thanh bon doan biang nhau thi bon géc d6i
dién cla bon doan nho dé nhu thé nao?

Cho AABC, 14y M la trung diém ciia canh BC, ndi AM. Chimg minh ring:
a)Néu AM > BM thi BAC 1a géc nhon.
b) Néu AM = BM thi BAC la géc vudng.

c) Néu AM < BM thi BAC Ia géc ti.



DANG 2. Quan hé giita duong vuéng goc va duong xién, duiomg
xién va hinh chiéu

PHUONG PHAP GIAI M
1. Diém M & ngoai dudng thing d.

L4y hai diém phan bi¢t N va P
thuoc dudng thing d. Tr M ha

MH L d (hinh 165). Ta c6:

- MN, MP goi la dudmng xién. d
— MH goi la duimg vudng goc. Hinh 165
— HN goi la hinh chi¢u cha MN trén dudmg thing d.

— HP goi la hinh chi€u cua MP trén duimg thing d.

Ca hai dudmg xién MN va MP déu I6n hon MH

con hinh chiéu ciia hai dudmg xién d6 en 4 |%
dudmg thang d 1a khic nhau. Ta dé dang thdy

MN va MP déu lon hon MH (canh déi dién véi C
g6c vuong).

2. Chii y: + Khi n6i hinh chi€u cua mot dudmg
xién phai chi rd nhimg hinh chi¢u trén dudng
thing nao? Vi cing mdt dudmg xién nhung
hinh chiéu cla né trén dudng thing khic nhau Hinh 168
s€ khiac nhau.

+ Quan hé hai duomg xién va hinh chiéu chi xét

duge khi ching cing xudt phit tr mot diém

ngodi dudng thing. VGi hai duimg xién AB va

CD trong hinh 166 thi khong thé két luan truc =
1iép duoc.

+ V& mot dudng xién cho trude thi dudmg

vuong goc va hinh chi€u ¢6 thé déi vai trd cho g,

nhau. Chang han d, L dy tai O, M trén d,va 0 M
N trén dy (hinh 167), ta ¢6: MN 14 duimg xién
néu goi MO la dudmg vuong goc thi ON la
hinh chi€u cua MN trén d,. Néu goi NO la
duimg vuong géc thi OM la hinh chiéu cua
MN trén d,. Hinh 167

-
H B D
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3. Cich so sinh hai doan thing: Muén chimg minh doan thing nay lén hon
(hay nho hon) doan thing kia ta c6 thé chimg minh theo céc céch sau:

Cdch 1: Xét m6i quan hé gitra hinh chi€u va duimg xién.
Cédch 2: Dung doan thing thi ba lam trung gian.

Cdch 3: Sir dung géc trong tam gidc. Tir so sénh géc suy ra quan hé canh d6i
dién, ddn dén viéc so sanh canh .

4. Céch tim hinh chiéu cia moét doan thing
cho truée trén mot dudmg thing cho trude (& M
day chi xét phép chiéu vudng géc). Ta tim
hinh chi€u cua hai diém ddu cia doan thing
trén dudmg thing cho trudc. o

Cho doan thing MN pim ngodi dudmg > o "
thing d, tim hinh chi€u ctia MN trén d.

Ta tim hinh chi€u cia M trén d bing cich ha MH L d. H 1a hinh chiéu cta
M trén d. Ti€p tuc tim hinh chi€u ctia N trén d bing cich ha AK L d, K 13
hinh chiéu cua N trén d. Vay HK la hinh chiéu ciia MN trén d.

viDy

Vidu 1. Cho AABC ¢6 AB> AC. Tir A ha AH L BC, trén duémg thing AH
Idy diém M tuy ¥. Chimg minh ring:

N

a) MB > MC;
b) BA > BM. A
Lon giai

GT | AABC, AB > AC, AH .1 BC. M

M thudc AH.
KL | ay MB > MC O

B H C
b) BA > BM.
Hinh 169

Chimg minh:

a) Do AB > AC (theo gia thiét), suy ra BH > HC (duomg xién I6n hon thi
hinh chi¢u 16n hon).

Xét hai dudmg xién MB va MC, ¢6: BH > HC (chimg minh trén).
Vay MB > MC (hinh chi€u Ién hon thi dudmg xién Ién hon ).




b) Ta c6 BH la dudmg vudng géc véi duimg thing AH (theo gia thiét) thi AH
va MH la hinh chi€u cla BA va BM trén dudng thing AH.

Lai theo gia thiét diém M nam giita hai diém A va H, nén MH < AH.
Suy ra BM < BA (hinh chiéu I6n hon thi dudmg xién Ién hon).
Viy BA > BM.
Vi du 2. Cho hai doan thing AB va CD thudc cing mét nita mat phing bd ¢6
chifa dudmg thing a va nim ngoii dudmg thing a sao cho AB = CD va AB // CD.
Hinh chiéu cla doan thing AB va CD trén duimg thing a la A'B' va C'D".
Chimg minh: A'B" = C'D’.
Loi gidi
GT | AB va CD nam ngoai duimg thing a.
AB =CD; AB // CD.
A'B’ va C'D’ la hinh chi€u cia AB, CD trén a.

KL | A'B' = CD. . Y

Chimg minh : . / c /

~Qua A’ ké A'M// AB; qua e e ¥

C' ké CN//CD =l S

- N6I AM, xét AABM va

AMA’A, c6: iy - - 5
AM chung; Hinh 170

K; = ﬂ'{; (so le trong AB// A'M);

AA’ L a va BB' 1 d, viy AA’ // BB". Suyra: M, = A, (so le trong).

Viy AABM = AMAA’ (g.c.g), suy ra: AB= MA". (1)
~ Tuong t nhu trén xét ADCN va AC'NC, c6:
CN chung;

C, =N, (doCNJ/ CN):;

C, = N; (doCC'//DD’).
Vay ADCN = AC'NC (g.c.g), suy ra: DC= C'N. (2)
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Ma AB = CD (theo gia thiét), nén tir (1) va (2) tacé: MA'=C'N. (3)
Xét AA'MB' va AC'ND’ vuong tai B' va D', cé:
A'M = C'N (theo (3));
A'™ // AB (céch vé),
C'N // CD (cach vé).
Ma AB // CA (theo gia thiét).
Vay A'M// C'N (cing song song vé AB va CD).

Suy ra MA'B = NCD' (déng vi), viy AA'MB' = AC'ND’ (canh huyén,
g6c nhon). Suy ra: A'B' = C'D’.

BAI TAP

Cho AABC cantai A ké AH L BC ( H thudc BC).

Trén tia d6i cua tia HA 14y diém F sao cho HF = HA. Trén tia doi cua tia CB
lay diém E ty ¥. Chimg minh riing:

1) AB=AC=FB=FC, 2) AAEF can.

Cho | 1a trung diém ciia doan thing AB. Qua I ké dudng thing d. Biét IH va
IK la hinh chi€u cha doan IA va 1B trén dudmg thing d.

a) Chimg minh: IH = IK.

b) Néu 1 khong phai 1a trung diém cuia doan thing AB ma IA > IB. Chimg
minh IH > IK.

Doan thing MN = 12cm; PQ = 8cm cit nhau tai O la trung diém cia méi
doan va g6c tao thanh giita 2 doan thing d6 1 60° (MOQ= 60°).

a) Néu céch tim hinh chi€u ctia doan MN trén dudmg thing PQ, va cich tim
hinh chiéu clia doan PQ trén dudmg thing MN.

b) Tinh d6 dai cta hai hinh chiéu dé.
Cho AABC:

a) TY A ha AH L BC ( H thugc BC). Chimg minh: AH < 2B+ AC

b) Tu Bha BK L AC ( K thuéc AC ), ir Cha CI L AB (I thuéc AB).
Chimg minh ring: AH + BK + CI nho hon chu vi AABC.



11. ChoAPMN (c6 P nhon), Px Ia tia nim giita hai tia PM va PN. Ké MH L Px,

12.

13.

NK LPx (H, K € Px). Chimg minh rang :
a) MH + NK <‘MN.
b) Tim vi tri cha tia Px dé MH + NK = MN.

o~

Cho AABC vudng tai A, Bx la tia phan gidc cha B cét tai AC tai D. Tai C
ké Cy L AC (AB va Cy thudc hai nira mat phing d6i nhau bd c6 chia AC),
Cy cét Bx tai N. So sénh so sanh chu vi AABD va chu vi ACDN.

9 Canh géc vuong bdng canh huyén?

Cho AABC (A=90°), Ix L AC. By Ia tia phan gidc cia B, Ix va By cit

nhau tai O. Tir C ha cic dudmg vuong géc CE L AB, CF L BC. Ta c6 thé
chimg minh AB = BC duoc khong?

M{t ban gidi nhu sau: B
Chimg minh:

* ABOE = ABOF vi la hai tam gidc vuong c6 1
ﬁ; = E; (theo gia thi€t) va BO chung (canh
huyén va géc nhon ). Suy ra: BE=BF, (1)

* AAOI =ACOI vi la hai tam gidc vuong. Tai F
I ¢6 OI chung; IA= IC (theo gia thi€t) (hai 0
canh géc vudng). Suy ra: OA= OC. 2 E

* AAOE = AOCF vi OA = OC (tr (2)) va
OE = OF (do ABOE = ABOF) (canh géc
vuong va canh huyén), suy ra: AF=CF. (3) Hinh 171

Tir (1) va (3), ta c6: BE + AE = BF + CF.
Hay AB = BC (canh géc vuong bang canh huyén).
Ban da gidi sai ch6 nao? Hay chi ra ché sai.

A | Cc
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DANG 3. Quan hé gika ba canh cua mét tam gidc

PHUONG PHAP GIAI

1. Tir céc bat ding thic trong tam gidc da néu & trén ta c6 thé kiém tra do
dai ba canh c6 thoa mén bt ding thic hay khong theo cich nhanh nhat la:

Chon canh 16n nhat xem c6 nhd hon 16ng hai canh cdn lai khong?
Hodc: Chon canh bé nhéit xem ¢6 |6n hon hiéu hai canh con lai khong?
Chdng han: C6 thé dung tam gidc c6 ba canh c6 do dai nhu sau khong:
a) 6cm; 3cm; 2cm; b) 3cm; 4cm; 6¢cm;

¢) 2cm; 4ecm; 6¢cm., '

Tralo:

a) Khong duoc vi 6 > 3 + 2.

b) Duocvib< 3 + 4.

¢) Khong duge vi 6 = 2 + 4 nén ba diém thing hing, c6 mot diém nim giira
hai diém con lai.

* Trudng hop nay ngudi ta con goi la: Tam gidc suy bién thanh doan thdng.
2. Ung dung ciia bt ding thic:

— D€ so sdnh cdc doan thing khong bing nhau.

— D€ tim diéu kién cho mot tam gidc tn tai.

3. Chi y: O day sir dung kién thic bat ding thic ma hoc sinh chua dugc
hoc trong dai s6, nén luu y:

— Do dai céc canh cua tam gidc 1a céc s6 duong.

— Néu cong hai v€ thi hai bét ding thic phai cung chiéu (ciing > hodc ciing <).

~ Néu moét v&€ c6 dang: AB - CD thi cdn c6 diéu kién AB > CD dé
AB-CD20.

viDy

Vi du 1. Cho géc nhon xOy. Trén Ox 1y hai diém M va N (diém M nim

gitra hai diém C va N ), trén Oy ldy hai diém E va F (diém E nim giia 2
diém O va F). Chimg minh ring: MN + EF < MF + NE.

1R DDNTTY UM



Loi giai
GT i_a;r < 90°,
M, N e Ox (M ndm giira O va N).
E, Fe Oy (E nim giira O va F).

KL | MN + EF < MF + NE

Chimg minh (hinh 172):

Hinh 172
Goi I 1a giao diém cua MF va NE.
Xét AMIN c6:
MN < MI + IN (t6ng hai canh Ién hon canh con lai). (1)
Xét AEIF cé:
EF < EI + FI (16ng hai canh I6n hon canh con lai). (2)

Tu (1) va(2),tacé: MN + EF<MI + IN + EI + FI.
Do d6: MN + EF < (MI + IF) + ( NI + IE), hay:
MN + EF < MF + NE. (Dpcm)
Vi du 2. Cho AABC ¢6 AB > AC. Goi M la trung diém cta canh BC, noéi

AM. Chimg minh ring : AR~ NG < AM < M
Lon giai A

GT | AABC, AB > AC, BM = MC.
kL | AB=AC .\, AB+AC
Chimg minh (hinh 173): G 70
Trén tia d6i cia MA 1dy diém A’ sao
cho MA’ = MA.
* Xét AABM va AA'MC, cé: X

AM =M A’ (cich v&) e A

BM = MC (theo gia thiét)

AMB = CMA’ (d06i dinh).
Vay AABM = AA'MC (c.g.c ). Suyra: AB = A'C. (1)
* Xét AACA’, ¢6: CA'-CA < AA'<AC+CA"
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AB > AC = AB- AC > 0 ma AB = CA". (2)
Viy: CA' - CA > 0; AA' = 2AM. (3)

Thay (3) vao (2) va (1) vao (2),ta c6: AB - AC < 2AM < AC + AB,

AB - AC AB + AC
_— e = o ————

hay AM

Két ludn: Doan thing di qua dinh va trung diém cua canh d6i di¢n nho hon
nita t6ng hai canh con lai nhung I6n hon nira hiéu cba chiing.

BAI TAP

Tinh chu vi cua AABC can, biét:

a) AB=T7cm; AC= 4cm.

b) AB =9cm; AC = 4cm.

Cho AABC c¢6 AB > AC, ké tia phan gidc AD cia géc A (D thudc BC), lay
M trén AD. Chimg minh ring: AB - AC > MB - MC.

Chiig minh ring trong mot tam gidc thi d6 dai canh I6n nhét s& Ién hon hodc

bang % chu vi cla tam gidc, nhumg nho hon nita chu vi cha tam gidc dy.

Chimg minh ring néu diém M nim trong mot AABC thi 16ng cédc khoang
céch tr M dén ba dinh cia tam gidc &y nho hon chu vi, nhung I6n hon nira
chu vi cia AABC.

Cho hai diém A va B thudc cing mot nita mat phing xéc dinh bdi dudng
thing a (A va B khong thuoc dudmg thing a). Tir A ha AH L a va trén d6i cia
tia HA ldy diém A’ sao cho HA' = HA. N6i BA' ciit dudmg thing a tai E.
Trén dudmg thing a 14y diém F bét ki (F khéc E). Chimg minh ring:
AE + BE < AF + BF.

Cho AABC cén tai A. Duimg thing d qua A va song song vdi BC. Liy A’ Ia
diém bét ki trén dudng thing d (A’ # A ). Chimg minh ring chu vi cla
AABC nho hon chu vi cia AA'BC.

Cho :.t-(ﬁ);r nhon. Liy diém M thudoc mién trong cla géc, tr M ha

MH L Ox (H thuoc Ox) va trén tia d6i HM ldy diém E sao cho HE = HM.
Tu M ha MK L Oy ( K thu6c Ox) va trén tia d6i cua tia KM 14y diém F sao
cho KF = KM. Trén tia Ox 14y diém A, trén tia Oy ldy diém B bét ki.

a) Chimg minh ring chu vi cia AMAB bing tng cdc d6 dai cdc doan thing
AE + AB + BF.

b) Tim vi tri ctia A va B d€ chu vi AABM la nho nht.



A.

Chu 66 2
TINH CHAT PUONG PHAN GIAC CUA MOT GOC

TINH CHAT PUONG TRUNG TRUC CUA POAN THANG

KIEN THUC CAN NHO

1. Dinh li 1 (thuan): Diém ndm trén tia phan gidc cha mot géc thi cich déu
hai canh cua géc dé.

2. Dinh li  (dao): Néu diém M nam bén trong mot géc va cach déu hai canh
ctia géc thi né ndm trén tia phan gidc cua goc do.

3. Pinh li 3 (thuan): Diém ndm trén dudng trung truc cia mot doan thing thi
ciach déu hai ddu mit cia doan thing do.

4. Pinh li 4 (dio): Diém cich déu hai ddu mit cia doan thing thi nim trén
dudmg trung tryc cia doan thing d6.

5. Nhdn xét:

—Tur dinh Ii 1 va 2 suy ra: Tap hop cdc diém nim bén trong mot géc va cich
déu hai canh cha géc la tia phan gidc cia géc dé6.

~ Tir dinh Ii 3 va 4 suy ra: Tap hop cdc diém cdch déu hai ddu mit cia mot
doan thing la dudng trung truc cua doan thing dé.

CAC DANG BAI TAP CO BAN
DANG 1. Tinh chat duong phan gidc ciia mét goc

PHUONG PHAP GIAI
1. Mu6n chimg minh mo6t dudmg thing la tia phan gidc cha mot géc.

Cdch 1: (theo dinh nghia) Chimg minh dudmg thing d6 di qua dinh va chia
g6c¢ thanh hai géc biang nhau.

Cdch 2: (theo tinh ch4t) Chimg minh dudmg thing dé di qua dinh cla géc va
c6 mot diém nim trong g6c d6 cich déu hai canh cla géc.

Cdch 3: Chimg minh dudmg thing d6 chia géc thanh hai géc va ¢6 mot trong
hai géc d6 bang géc da cho.
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2. Cich vé duong phan giac cua mot géc.

Cdch 1: (ding thude do géc)

* Bude 1: Do d€ biét s6 do cha géc di cho.

* Buée 2: Tir dinh ké 1 tia hgp vé1 mot canh cia gée d6 mot gée ¢6 s6 do

bing % s6 do cua goc da cho.

Cach 2: (dung éke)

* Bu6c 1: Trén hai canh cua géc
xOy ldy hai diém A VAB 1wy § sa0 O <[ --eeeserememeseeefpoeeeenene
cho OA = OB.

* Buic 2: Ding éke ké dudng vuodng
goc véi canh Ox cia géc tai A. Dung
éke ké dudng vuong géc véi canh Oy
cua goc tai B. Hai dudong vuong géc
ndy cit nhau tai I.

C6 OI 1a tia phan gidc xOy (hinh 174) (tu chimg minh).
Cadch 3: (dung compa)

Budc 1: Liy O 1am 1am vé dudmg tron
(O; R) céit Ox tai A va Oy tai B.

Budc 2: VE dudmg tron (A; R), dudmg
tron (B; R), hai duémg trdn ndy cit nhau
tai C. Ta c6 OC la tia phan gidc ciia géc

xOy (hinh 175) (¢ chimg minh).

Hinh 174

vi DU

Cho géc xOy trén Ox 14y diém A va B. Trén Oy ldy diém C va D sao cho

OA =0C,0B =0D. Tir A va Bké An // Oy, Bn'// Oy. Tir C ké Cm // Ox, tir
D ké Dm’ // Ox. Bi€t An va Cm cét nhau tai E, Bn' cit Dm’ 1ai F. Chimg
minh ring: O, E, F thing hang.

Lon giai
xOy , A, BeOx, C, DeOy. OA= OC, OB = OD.
OA // CE, OA // DF, OD // AE, OD // BF. '

KL | O, E, F thing hang.



Chimg minh:

— N6i OE, xét AOAE va
AOCE cé6:

OE la canh chung;
62 = El (so le trong OA // OE),

0

; y
Hinh 176

01 =E, (so le trong OD // AE).

Vay AOAE = AECO (g.c.g), suy ra: AE = CO. (2)
Ma OA = OC (gia thiét). (3)
Tir (2) va (3), ta c6: OA = AE.

Suy ra AOAE cén tai A, suy ra 6. = ﬁl : (4)

Tir (1) va (4), ta c6: Oy =02. Vay OE Ia tia phan gidc ciia géc xOy .
— N6i OF, tvong tu nhu trén:
Xét ABOF va ADOF c6:

OF la canh chung;

EFO = FOD (so le trong BF // OD); (5)
ﬁ = 6?0 (so le trong DF // OB).

Vay AOBF = AFDO ( g.c.g).

Suy ra OD = BF, ma OB = OD nén OB = BF.

Vay BOF can tai B, suy ra BFO = EF (g6¢ twrong img). (6)

Tir (5) va (6), ta c6: BFO = FOD

Vay OF la duomg phan gidc ciia géc xOy .

Ta da chimg minh duoc OE va OF cung la tia phin gidc cua géc @ .

Vay OE tring v6i OF, hay O, E, F thing hang.
Chi y: Khi chimg minh ta dé méc sai 1dm & chéd:

Chimg minh xong AOAE = AECO la két ludn ngay E)l =6z dé suy ra OE
la tia phan gidc cua goc ;6} la sai, vi hai tam gidc trén bing nhau thi géc
02 tuong Umg vai géc E‘,| (khong tuong img véi goc 61 ).
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Ta dé dang thdy néu OA # OC (hinh 177) thi AOAE va AECO vin bing
nhau theo trudomg hop g.c.g.

Nhung ta dé dang thdy E;=02

vil Ez =61. Vi tat nhién 6[ :62
nén OE khong phai la tia phan
gidc coa géc xOy .

BAI TAP

Cho AMNP vubng tai P, ké tia phan gidc MI cua géc PMN (I thudc PN).
Tir I ké IK L PN (K thuéc MN), KH // MI (H thuéc PN). Chimg minh ring
KH la tia phan giac cia IKN.

Cho géc nhon @ ldy diém M trén Ox, diém N trén Oy sao cho OM =
ON, tir M ké dudmg thing vuong géc véi Ox dudmg thing nay cit Oy tai Q.
Tai Q ké Qn L Oy. Tir N ké dudmg vuong géc véi Oy, dudmg thing nay cit
Ox tai P. Ty Pké Pm 1 Ox . Hai duomg thing Qn va Pm cit nhau tai F; NP
vd MQ cit nhau tai E . Chimg minh ring ba diém O, E, F thing hing.

Cho géc ;6; la géc . Tir O ké Ox” L Ox sao cho tia O x’ va tia Oy thudc
hai nira mat phing d6i nhau b 12 tia Ox. Ké Oy’ L Oy sao chotia Oy’ va
tia Ox thudc hai nda mat phing d6i nhau bér la tia Oy. Ké Oz la tia phan gidc
cua géc ;6;' Oz’ la tia d6i cua tia Oz. Chimg minh ring: Oz'la tia phan
gidc cua x'Oy’.

Cho AABC, tia phan gidc cia B va tia phan gidc ciia C cét nhau tai O.

a) Chimg minh ring OA Ia tia phan gidc clia A .

b) Tinh géc BOC biét A = 70°

Cho hai dudmg thing AB va CD cét nhau tai O. Tim tap hop céc diém céch
déu hai dudmg thing AB va CD.

Cho AABC, trén tia d6i cua tia BC ldy diém E sao cho EB = BA. Trén tia
d6i cia tia CB 14y diém F sao cho FC = CA. Qua E ké dudmg thing song
song véi AB. Qua F ké dudmg thing song song v6i AC, hai dudmg thing ndy
cét nhau tai P.

a) Chimg minh: EA 12 phan giic cia géc PEB; FA I phan gidc cua PFC.



b) Chimg minh: PA 1a phan giéc cia géc EPF .

¢) PA kéo dai cat BC tai Q. Chimg minh AQ la tia phan gidc cla géc BAC.
Cho géc xOy= 90°. Liy diém M trén Ox va diém N trén Oy. VEé AMPN
vuong cdn tai P (sao cho dinh P cia AMPN thudc mién trong ;E); ).

a) Chimg minh ring: OP 12 tia phan gidc coa xOy .
b) Khi M di dong trén Ox, N di dong trén dudng thing ¢6 dinh nao?

DANG 2. Tinh chdt duong trung truc cia mét doan thang

PHUONG PHAP GIAI
1. Chimg minh mot dudmg thing 1a dudmg trung truc cia mot doan thing:

Cdch I: (theo dinh nghia) Ching minh dudmg thing d6 di qua trung diém
cuia doan thing va vuong géc vdi doan thing d6.

Cdch 2: Trén dudmg thing chi ra ¢6 hai diém cdch déu hai ddu miit cha doan
thing d6 (c6 thé 1a hai diém bat ki hodc mot diém la bat ki con mot diém 1a
trung diém cua doan thing d6). (Tu chimg minh)

Cdch 3: Dudmg thing dé c6 mot diém céch déu hai ddu mit cha doan thing
va vudng géc véi doan thing d6. (Ty chimg minh)

2. Cach vé& dudmg trung truc cia mot doan thing cho trudc:

Cadch 1: (Dung &ke)

Buée 1: Tim diém M la trung diém cla doan thing.

Budc 2: Dung éke tir B ké dudng thing d vudng géc véi doan thing dé.
d chinh dudmg trung truc cia doan thing (theo dinh nghia).

Cadch 2: (Dung compa) ‘E

Budc 1: Tai A v& dudmg tron (A: r) va tai B vé :

dudmg tron (B; r) (hai duomg tron ¢6 bdn Kinh

AB .

r> T). X B8
Budc 2: Hai dudmg tron (A; r) va (B; r) cit nhau

tai E va F. Dudmg thing EF chinh 1a dudmg trung ;

truc ciia doan thing AB (hinh 178). (Theo céch tF

nhén biét 2). Hinh 178
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viDu

Vi du 1. Cho géc xOy nhon, trén Ox Idy diém A va trén Oy 14y diém B sao

cho OA = OB. Dudmg trung truc cia OA va dudng trung truc cia OB cit
nhau tai .

a) Chimg minh: OI la tia phan gidc cua géc ;6;' .

b) Chimg minh: Ol la dudng trung truc cia doan AB.
Loi giai

xOy nhon; OA = OB, IH la

GT | trung tryc cia OA, IK la
trung truc ctia OB.

a) 10A = IOB
b) OI la trung truc cua AB.

KL

Hinh 179

Chimg minh (hinh 179):

a) Xét AAOI va AOIB, cé:

HI la trung truc cia OA ( theo gia thi€ét), nén Ol = [A (tinh chat);

HI la trung truc cua OB (theo gia thiét), nén Ol = IB (tinh chat).

Do dé: Ol = 1A = |B. (1)
Vi OA = OB (gid thi€1), suy ra: AOIA = AOIB (c.c.c), hay O, =0, (gbc
tuong img).

Do d6: Ol I tia phan gidc cia géc xOy .

b) Theo gia thiét: OA = OB; theo (1), ta c6: 1A = IB.

Vay O va I 1a hai diém cdch céch déu hai ddu mit cta doan thing AB. Suy
ra OI la dudng trung truc clia doan thing AB (cdch nhan biét 2).

Vi du 2. Cho hai doan thing AB L BC tai B goid, la duémg trung truc cta
doan thing AB va d, 12 dudng trung tryc ciia doan thing BC. Hai duimg
thing d,; va d, cit nhau tai C. Chimg minh: Ba diém A, O, C thing hing.



ABLBC 1ai B, d; la

GT | trung truc cla AB, d, T
la trung truc ciha BC, d,
KL | A,0,C thang hang. X
Chimg minh (hinh 180):

Do ABLBC tai Bnén B, + B, = 90°.(*) B"
Xét AAOB, ta co:

OA =0B (d; 1 trung truc ciia AB), suy ra: Hi“hc:;o

AAOB canlaiO:KI=§;. (1)
Xét ABOC, tac6: OB=0C (d, la trung truc coa BC) = ABOC can tai O
= C, = B,. )

Ma ta c6 téng cdc géc trong hai tam gidgc AAOB va ABOC la 360°, tic la:
A__E)_‘B+E:+§]+Bﬂ.5(§+§;+a=3600
& (AOC + BOC) + (A, + C; ) +(B, + B;) = 360°. 3)
Tir (1) va (2), ta c6: A, + C; =B, + B, = 90° (theo (*)). 4)
Thay (4) vao (3), ta c6: (AOC + BOC ) +90° + 90° = 360°.
Suy ra: AOB+ BOC = 180°.

Viy AOC via BOC Ia hai g6c ké bd nhau nén OA va OC nim trén mot
dudmg thing. Tic 1a A, O, C thing hang.

BAI TAP

Cho diém M nim trong géc xOy. Tir M ha MH L Ox; MK L Oy. Lay I Ia

trung diém ctia doan thing OM. Vay [ nim trén dudng trung truc coa nhimg
doan thing nao? Chimg minh.
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Cho doan thing AB va dudmg trung truc d cia AB, d cit ABtai H. Trén d 14y
diém M va N ty ¥. Chimg minh ring:

a) AMNA = AMNB.

b) NH Ia tia phan giéc ciia ANB.

Duimg thing a la dudng trung truc cha doan thing AB. Trén duomg thing a
ldy diém M bt ki. Trén nira mat phing chifa diém A bd 12 dudmg thing a
|y diém C bit ki (C # A).

a) Hiay so sdanh d6 dai cia MA + MC vai do dai cua doan CB.

b) Tim vi tri cia M trén dudmng thing a dé MA + MB la nho nhat.

Cho AABC vuong tai A. Qua A ké dudng thing xy sao cho xy hop vdi AB

mot géc BAx = 45° (géc BAX nim ngoai AABC ) tir Bva Cha BK L xy va
CI L xy. M la trung diém cua canh huyén BC.

a) Ching minh: M1 va MK ldn luot 12 dudmg trung truc cua doan thing AC
va AB.

b) Géc IMK =90°.

ChoAABC ¢6 géc A 1, tia phan gidc ciia géc B va C ciit nhau tai O. Lay
E 12 diém trén canh AB. Tir E ha EP L BO (P thudoc BC) tir P ha PF L OC (F
thudc AC). Chimg minh rang:

a) OB va OC la dudmg trung truc clia cic doan thing EP va PF.

b) BE + CF = BC.

¢) Khi E di chuyén trén canh AB thi dudmg trung tryc ciia EF luon luon di
qua mOt diém ¢4 dinh.



Chii 0é 3
CAC PUONG PONG QUY TRONG TAM GIAC

KIEN THUC CAN NHO

1. Ba dudng trung tuyén trong tam
gidc di qua mot diém. Diém d6 céch
mébi dinh mot khoang bang % do dai
dudmg trung tuyén di qua dinh 4y.

Trong AABC ba dudng trung tuyén
AD, BE va CF déng quy tai G, ta c6: * x

B D C
L = o = 3 Hinh 181

AD BE CF 3
G goi la trong tdm cua tam gidgc ABC (hinh 181).

2. Ba dudmg phan gidc cia ba géc trong tam gidc cing di qua mot diém.
Diém d6 cach déu ba canh cha tam gidc do.

Dinh li: Trong tam gidc can duong phan gidc xudt phét tir dinh ciing la
dudmg trung tuyén tuong ing cua canh ddy.

Ddo lai: Néu mot tam gidc ¢6 mot dudng trung tuyén déng théi ciing la
dudmg phan gidc cia géc & dinh d6 thi tam gidc d6 1a mot tam gidc can.

3. Ba dudng dudng trung truc cia ba canh mét tam gidc cing di qua mot
diém. Diém d6 cich déu ba dinh cla tam gidc.

Dinh li: Trong tam gidc can dudng trung truc cia canh ddy ciing la dudmg
trung tuyén coa canh dé.

4. Ba dudmg cao ciia mot tam gidc cong di qua mot diém, diém nay duoc goi
1 tryc tAm cla tam gidc.

Trong tam gidc cAn dudng trung truc thudc canh ddy déng thdi ciing la

dutmg phan gidc, dudng trung tuyén va dudng cao xudt phat tir dinh déi dién
véi canh ddy d6.
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CAC DANG BAI TAP CO BAN
DANG 1. Tinh chdt ctia ba duong trung tuyén trong tam gidc

PHUONG PHAP GIAI

1. Tir tinh chat ba dudmg trung tuyén ta suy ra:

Trong mot tam gidc ¢6 hai dudmg trung tuyén cit nhau tai G thi dudmg thing
thir ba di qua dinh thir ha va qua G cling la dudng trung tuyén thudc canh thir
ba cua tam gidc d6.

Ung dung: Tir tinh chat d6 dp dung chimg minh hai doan thing bing nhau;
Hodc doan nay gdp doi, gdp ba doan thing kia.

2. Tir “trong tAm" ¥ nghia vat i tic la “tam cua trong luc”.

Y nghia: Cit mot tdm bia hinh tam gidc ¢6 do day nhu nhau. Ké dudmg trung
tuyén dé tim trong tdm. Ta dat tdm bia hinh tam gidc lén mét mii dinh yéu
cdu phuong cia dinh thing géc véi mat dit, mii dinh dat vao trong tdm cua

tam gidc. Giir cho tdm bia thang bing (song song v& mat dat) thi tdm bia
hinh tam gidc ¢6 thé ndm yén trén miii dinh.

3. Mu6n chimg minh mot diém la trong tam ciia mot tam gidc:

Cdach 1: Chimg minh diém d6 1a giao cba hai dudng trung tuyén cia mot
tam gidc.

Cach 2: Diém d6 ndm trén mot dudmg trung tuyén cia tam gidc va cich dinh mot
khoang bang % do dai cia dutmg trung tuyén (hodc céch trung diém canh d6i

mot khoang bing -;: do dai dudmg trung tuyén).

4. Tir hai céch chimg minh dé, d€ tim trong tdm cliia mot tam gidc cho trude
ta cing s dung hai cdch trén.
viDUy

Vidu 1. ChoAABC , trén tia d6i cba tia BC 1y diém E va trén tia ddi coa tia
CB ldy diém F sao cho BE = CF.
a) Chimg minh AABC va AAEF ¢6 cung trong tam G,

b) N6i AG cit BC tai M. Lay H la trung diém cia doan AG. N6i EG cit AF tai
N va ldy I la trung diém cua doan EG. Chimg minh: IH // MN va [H = MN.



Lon giai A
GT | AABC, BE = CF, G la trong

tam AABC, AH = HG,
IE = IG.

KL | a)G larong thm AAEF.
b) IH // MN; IH = MN.

Chimg minh (hinh 182): Hinh 182

a) Ké trung tuyén AM va trén AM lay AG =% AM, ta ¢6 G la trong tdm cua

AABC . Ta sé chimg minh G ciing la trong tdm cua AAEF . Thit viy:

AM la trung tuyén cua AABC nén BM = MC.
Theo gia thiét: BE = CF,
Tir (1) va (2), ta c6: BM + BE = MC + CF hay ME = MF.

(1)
(2)

Vay AM ciing la trung tuyén thudc canh EF cua AAEF, ma: AG =~§- AM, hay

G ciing la trong 1am cia AAEF.

b) Xét AGHI va AGMN, ¢6: HG =% AG (gia thiét).

Ma AG =§ AM (tinh chil), vay HG =—.= AM =— AM.

w |

1 1
2 3

GM = %AM (tinh chdt), viy GM = HG (cing bing %AM).

Ta c6 G la trong tam cua AAEF nén EN la trung tuyén, viy:

GN = ;;—EN (tinh chat).

IG =% EG (I 12 trung diém ciia EG), viy:

1 2 9 |
IG =—.2 EN (v6i EG == EN)=IG =—EN.
By aERss &) 3

Tir (3) va (4), suy ra: GN = IG.

(1)

(3)

4)
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Vi Iﬁ =MGN (déi dinh) vay AGHI=AGMN (c.g.c) suy ra:
HI = MN (canh tvong (mg)
ﬁ; = ﬁ; (g6c tuong (mg)

Ma ﬁ; va P:'I-; @ vi tri so le trong bang nhau nén HI // MN.

Vi du 2. Cho AABC, dudng trung tuyén AM. Trén tia d6i cla tia MA ldy
diém D sao cho MD = MA.

a) Chimg minh: AB //CD va AB = CD; AC // BD va AC = BD.

b) E va F la trung diém cua BD va AC, AE cit BC tai I, DF cét BC tai K. Khi
dé I va K la trong tam cua tam gidc nao? Chimg minb: IM = MK.

Loi giai
AABC, MB = MC, MD = MA| A
GT | BE = ED, AF = FC
BM nAE = I, DF "MC = K.
a) AB//CD, AB=CD
AC//BD, AC=BD

b) IM = MK, I va K la trong tdim
tam coa AABD va AACD.

KL

Chiig minh (hinh 183): - D
a) xét AAMC vi ADMB, c6:

AM = DM (gi thiét)

MC = MB (gia thiét)

M, = M, (d6i dinh).
Viy AAMC = ADMB (c.g.c), suyra: ~

AC = BD (canh tuong img) va A = D, (géc tuong {ing).
Ma K; va 6; I hai géc & vi tri so le trong, bing nhau, do d6: AC // BD.
Tuong tu, ta chimg minh dugc AAMB = ADMC (c.g.c)

(vi AM = MD; BM = MC va M; = My).
Vay AB=CDva B, = C; = AB//CD.



b) Xét AADB c6:

BM la dudng trung tuyén (AM = MD, theo gia thiét)
AE la dudmg trung tuyén (BE = ED, theo gia thiét)

Vay I la trong thim cuia AABD, suyra: IM = %MB (tinh chat). (1)

Xét AACD, c¢é:
CM la duimg trung tuyén (AM = MD , theo gia thiét)
DF la dudmg trung tuyén (AF = FC, theo gia thiét)

Vay K la trong tdm cua AACD . Suyra K = %MC (tinh chat). (2)
Tiur (1) va (2) va MB = MC (theo gia thiét), ta ¢6: IM = MK.

11I. BAITAP
1. a)ChoAABCcantai A, BN la CM Ia hai duimg trung tuyén thudc hai canh bén.
Chimg minh ring BN = CM.

b) Dao lai: Chimg minh ring néu mot tam gidc c6 hai dudng trung tuyén
bang nhau thi tam gidc d6 can.

2. ChoAABC, trung tuyén BN va trung tuyén Al cit nhau tai O. Trén tia d6i
cua tia IA ldy diém E sao cho IE = 10.

a) Chimg minh d0 dai cic canh cia A BOE biéng % do dai céc duomg trung

tuyén cua AABC.
b) Chimg minh ring ta c6 thé vé mdt tam gidc c6 do dai ba canh 12 4O dai ba
dudmg trung tuyén thuéc A ABC.

3. Cho AABC cantai A. Tr A ha AH L BC. Trén tia d6i cua tia HA 14y diém
M sao cho HM = HA. Trén tia d6i cia tia CB ldy diém N sao cho CN = BC.
a) Chimg minh : C la trong tdm cia tam gidc AAMN.
b) AC ciit MN 1ai I chimg minh : HI // AN.

4. Cho AABC, ké ba dudmg trung tuyén Al, BE, CF cit nhau tai G. Trén tia

d6i cia tia [A 18y diém M sao cho IM = IG. Trén tia d6i cua tia EB 14y diém
N, sao cho EN = EG. Trén tia d6i cia tia FC ldy diém P, sao cho PF = FG.

a) Chimg minh : AMNP= AABC
b) Chimg minh G ciing la trong tdam cua AMNP .
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Chimg minh ring n¢u mot tam gidc o6 dudmg trung tuyén thudc mot canh biang
nira canh dy thi tam gidc dé la tam gidc vuong (bai todn dao cua bai 136).

Cho AABCcé AB > AC va ba duimg trung tuyén Al, BE va CF. Chimg
minh ring:

AB - AC AB + AC
) ——— < Al <« —m—

Al

b) Téng 46 dai ba dudmg trung tuyén nhd hon chu vi AABC nhung 16n hon

% chu vi clia tam gidc dé6.

DANG 2. Tinh chdt ciia ba duimg phdn gidc trong tam gidc

PHUONG PHAP GIAI

|- Mudn chimg minh mét dudmg thing la tia phan gidc cia mdt géc ¢6 ba
céch chimg minh (dang 2 chu dé 2).

2- Mudn chimg minh mét diém la giao diém cta ba dudng phan gidc trong
tam gidc:

Cdch 1: Chimg minh diém d6 cich déu ba canh.
Cdch 2: Chimg minh diém d6 1a giao ctia hai dudmg phan gidc clia tam gidc.

3 — Ta ¢6 thé chimg minh dugc trong mot tam gidc phan gidc cua hai géc
ngodi va tia phan gidc cua géc trong khong ké véi né, ciing di qua mot diém.
Diém dé6 ciing cdch déu ba dudmg thing chita ba canh clia tam gidc.

viDy
Vi du 1. Cho AABC, dudmg phan gidc cua géc A va duimg phan gidc cla

géc B cit nhau tai O. Qua O ké EF // BC (E thuoc AB, F thuoc AC).
Chimg minh rang: EF = BE + CF.

Loi gidi
AABC, A; = A, B = B,
OT | eryBC
KL | EF=BE +CF.

Hinh 184

11B-PPGT 7.HH



Chimg minh (hinh 184):
Xét ABOE cé6:

B, = B, (gia thic)
0, = B, (so le trong tao béi EF // BC).

Vay: E; = 6; suy ra ABEO can tai E.

Do dé: BE = EO (hai canh bén). (1
Xét ACFO cé:

C, = C, (gid thiét)
6; - (":‘; (so le trong tao bai EF // BC).
Vay: E; = 6; suy ra ABEO can 1ai E.

Do d6: CF = FO (hai canh bén). (2)
Tir (1) va (2), ta c6: BE + FC = EO + FO, hay: EF = BE + CF.

Vi du 2. Cho AABC c6 géc A= 120°. Dudmg phan gidc ciia géc B va géc C
la BD va CE cit nhau tai l.

a) Tinh s6 do ciia géc BIC.

b) N&i Al kéo dai cit BC tai F. Chimg minh ring: DF L FE.
Loi gidi

AABC, A = 120°,

B, = B,.C, = C,,

BDACF = I,

AlNBC =F.

GT

a) Tinh s6 do BIC

KL
b) DF L FE. Hinh 185
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Ma B, =

Chimg minh (hinh 185):
a) Xét AABC, c6: A= 120° (gia thiét).
Vay B+ C = 180° -A = 180° —120° = 60°. (1)

-— -—

B; C,= E(giilhié't). nén: ﬁ;+ Ei = %(§+ C).

1 :
2 2
Trong d6: B+ C = 60°( theo (1)) = B, + C; = %.60“ = 30°.

Xét ABIC, c6: BIC = 180° - (B, + C,) (t6ng ba géc trong A).

= 180° - 30° = 150°.

b) Xét AABCc6 1 1a giao diém cla hai dudmg phan gidc cla géc B vaC,
viy Al la tia phan gidc clia géc A (ba dudmg phan gidc cit nhau tai mot

diém), hay: A, =A, =%R =%.|20° = 60°. (1)
Ma xAC = 180° — 120° = 60° ( hai géc ké bu nhau). )
Vi yAB = 180° - 120° = 60° (hai géc ké bix nhau). 3)
So sénh (1) va (2), ta c6 AC Ia tia phan gidc ciia géc FAX. (@)
So sdnh (1) va (3), ta c6 AB I tia phan gidc ciia géc FAy. (5)

- Xét AABF c6: BD Ia tia phan gic ciia géc B (gia thi€t) va AB Ia tia phan
gidc ciia géc FAX (theo 4), nén D 1a giao ciia hai dudmg phan gidc. Suy ra
FD ciing phii 12 dudmg phan gidc cia géc AFC (hai dudng phan gidc géc
ngoai va géc trong khong ké). (6)
— Tuong tu xét AAFC ¢6 AB I tia phan gidc clia FAy (theo 5) va ¢6 AC 1a
tia phan gidc ciia C (gia thi€t) nén E 1a giao diém ciia hai duémg phan gidc.
Suy ra FE ciing 12 phan gidc cia géc AFB (hai duong phan gidc cia géc
ngoai va géc trong khong ké bu), (7
Ma AFB va AFC la hai géc ké bu nhau va c6 FE 1a tia phan gidc ciia géc
AFB (theo 7) v FD 1a tia phan gidc ciia géc AFC (theo 6).

Vay FE L FD (tinh chat tia phin gidc cia hai géc ké bu).




11%,

12*.

13.

BAI TAP

Cho AABC (AB > AC), goi AD la tia phan gidc cia géc A 11 giao diém
cua ba dudmg phan gidc trong AABC, tir I ha IH L BC (H thuéc BC). Chimg

minh ring: BIH =CID.

Cho AABC c6 dudng trung tuyén AM ddng this 1a dumg phan gidc clia géc A.
Chimg minh ring AABC can tai A.

Cho AABC. Duimg phan gidc cha géc A cét BC tai E. Qua E ké dudmg
thing song song vGi AB cit AC 1ai F, qua F ké dudng thing song song véi
BC cit AB tai P. Chimg minh ring: AP = AF.

Cho AABC, trén tia d6i cua tia BC l4y diém M sao cho MB = AB. Trén tia
dgi cla tia CB ldy diém N. Sao cho NC = AC. Qua M ké dudmg thing song
song véi AB. Qua N ké dudmg thing song song véi AC. Hai dudmg thing dé
cit nhau tai P. Chimg minh ring:

a) MA Ia tia phan gidc ciia PMB, NA Ia tia phan gidc ciia PNC.
b) Dudmg thing PA 1 tia phan gidc cia MPN va BAC.

Cho AABC 12 tam gidc déu. Qua B ké dudmg thing xy // AC va ha BM L AC
(M thudc AC). Qua C ké dudmg thing x'y’ // AB va ha CN L AB (N thudc

AB). Hai dudmg thing xy va x'y’ cét nhau tai P. Chimg minh ring:

a) Dudmg phan gidc ciia géc A va hai dudmg BF, CF déng quy.

b) Dudng phan gidc ciia géc A va hai dudmg xy va x'y’ déng quy.

Cho AABC. Ba dudmg phan gidc cia géc trong cit nhau tai I. Qua A ké dudmg
thing xy L IA. Dudmg thing xy cdt Bl tai M va cét CI tai N. Chimg minh réng:
a) NBL BM, NC LCM.

b) Ba dudmg thing NB, MC va Al déng quy.

Keé tia phan gidc o ngoai trang gidy:

Cho géc i_(-)-;' ¢6 dinh O & ngoai trang gidy. Cich vé tia phan gidc cua g;Sc
xOy nhu sau: Trén tia Ox 14y di€m M, trén Oy 14y diém N sao cho tia phan

gidc cia g6c OMN va tia phan gidc cia gc MNO cit nhau tai I (I & trong
o gidy). Tai M ké dudng vuong géc véi MI. Tai N ké dudng vudng géc véi
NI. Hai dudmg vuong géc d6 cit nhau tai K. Giai thich tai sao Kl la tia phan

gidc cua géc i'c"i} g
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DANG 3. Tinh chat cia ba dwong trung truc trong tam gidc

PHUONG PHAP GIAI

1. Giao diém ba dudmg trung truc cich déu ba dinh. Vi viy néu O la giao diém
ba dudmg trung truc cia AABC thi dudng tron (O; OA) sé di qua B va C.

2. Trong tam gidc can thi dudmg phan gidc cua géc o dinh vira la trung
tuyén, vira la dudmg trung truc cba canh ddy.

3. Cich tim giao diém ba dudng trung tryc cia mot tam gidc: vé hai dudmg
trung truc cua hai canh (theo cich vé chi dé 2 - dang 2).

viDuy

Vi du 1. Cho AABC cén tai A, phan gidc AH. Dudng trung truc cia canh
AB cit dudmg AH 1ai O. Trén cdc canh AB va AC cua tam gidc 1dy cdc diém
E va F sao cho: AE + AF = AB.

a) Chimg minh: OE =OF.

b) Chimg minh khi E va F di d0ng trén canh AB va AC cia AABC nhung
luén ludn c6 AE + AF =AB thi hai duémg trung truc cta EF di qua mot diém
cO dinh.

¢) Tim vi tri cba E va F dé O la trung diém cla EF.

Lon giai
AABC, AB = AC, A, = A,. Trung truc cia AB
cit AH tai O, AE + AF = AB.

GT

a) OE = OF.
KL | b) Trung truc cia EF di qua diém c6 dinh.
¢) Tim vi tri cia E va F d¢ O 12 trung diém cua EF.

Ching minh (hinh 186): A

a) AE + AF =AB (gia thiét). (1) e
AE + EB = AB (hinh vé). 2)

Tir (1) va (2), suy ra: AF = EB. (3)

C6:  Ap= A, (gid thié). 4) i

Vi O nim trén duomg trung truc AB nén - 2

AAOB 1a tam gidic cin, ta c6: & H C
K; = l‘?:; (5) Hinh 186



OB = 0A. (6)
Tir (4) va (5), ta ¢6: ;\; = ﬁ; (7)
Theo (3), (6) va (7), ta duoc: ABOE = AAOF ( ¢.g.c), suy ra OE = OF.

b) Vi OE = OF, nén O nam trén duong trung truc cua OF.

Mat khdc, ta ¢6 AB va BC ¢6 dinh, ma O ciing 1 giao diém cia hai dudng
trung truc ¢6 dinh d6 nén O 12 diém ¢6 dinh. Vay E va F chuyén dong nhung
trung truc cia EF luon di qua diém c6 dinh O.

¢) Theo cau a), ta luon c6 OE = OF, vay nén dé O la trung diém cta EF thi
diéu kién cdn 12 ba diém E, O, F thing hang.

Khi E, O, F thing hang, tir ding thic: AE + AF = AB= AE = AF =% AB.

Vi du 2. Cho AABC c6 géc A =140° céc dudmg trung truc cla cdc canh
AB va AC cit BC tai E va F va cit nhau tai .
a) Chimg minh cic tam gidc: AABE, AACF, ABIC cin.

b) Tinh s6 do cia géc BIC .

Lon giai
GT | AABC, A =140°, EI I trung tryc
cua AB, FI la trung truc cua AC.

a) AABE, AACF, ABIC can.
KL =
b) Tinh s6 do cua géc BIC.

Hinh 187

Chimng minh (hinh 187):
a) E nim trén dudmg trung truc cia AB nén EB = EA, viy AABE can tai E.
F ndm trén dudng trung truc AC nén FA = FC, viay AACF cén tai F.

Tacé: 1 ndm trén trung truc AB nén IA = IB (tinh chat). (1)
I ndm trén trung truc AC nén IA = IC (tinh chat). (2)

Tur (1) va (2), ta cé: IB = IC vay ABIC can tai L.

b) Tir (1) suy ra AAIB cin va c6: IBA = BAI (hai géc & diy). (3)

Tir (2) suy ra AAIC cén va c6: ICA = CAI (hai géc O day). (4)

— e, e, ———

Tir (3) va (4), ta c6: IBA + ICA=BAI + CAl = BAC = 140°.
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Téng céc géc trong hai tam gidc AAIB va AAIC la 360°, nén:
(IBA + ICA) +BAC + BIC=360°
& 140° + 140° + BIC= 360° <> BIC + 280° = 360°.
Vay: BIC = 80°.

BAI TAP

Chimg minh ring trong mot tam gidc vudng giao diém cla ba dudng trung
truc cla ba canh chinh la trung diém cba canh huyén.

Cho xOy = 90° va diém P ndm trong géc d6. Trén mat phing d6 14y diém

A sao cho Ox la dudmg trung tryc cua doan thing PA va diém B sao cho Oy
la dudng trung truc cha doan thing PB.

a) Chimg minh ba diém A,O,B thing hang.

b) Chitg minh O la giao cha ba dudng trung truc cia AABP.

Cho AABC, dudmg phan gidc Al (1 thuoc BC). Trén doan thing IC 14y diém H.
Tir H ké dudmg thing song song v6i Al cét AB kéo dai tai E va cit AC tai F.
Chimg minh ring:

a) Dudmg trung tryc clia doan thing EF di qua dinh A cia AABC.

b) Dudmg trung tryc ciia doan thing EF vuong géc vai Al

c) Khi H di dong trén tia IC cia AABC c6 dinh thi dutmg trung truc cua
doan thing EF c6 dinh.

Cho AABC can (AB = AC) céc dudng trung truc cua céc canh AB va AC
cét dudmg thing BC tai N va M (N va M nim ngoai doan thing BC). Trén tia
d6i cha tia AM 14y diém P sao cho AP = MB. Chimg minh:

a) AAMC va AANB can.

b) AM =PC= AN.

Cho AABC c6 ba géc nhon. Céc diém F, K, 1 1a trung diém céc canh BC, BA,
AC. Goi H Ia giao diém cdc dudmg trung truc AABC . Trén tia d6i ciia tia FH
ldy difém A, sao cho A F = FH. Trén tia d6i cua tia KH Iy diém C, sao cho
KH = KC,;. Trén tia d6i cia tia IH Iy diém B, saocho IH = IB,.

a) Chimg minh rang hinh sdu canh A;BC,;AB,C c6 sdu canh bing nhau va
trong sdu canh d6 ¢6 timg d6i mot song song.

b) Chlfll'lg minh I'il'lg: AABC =M]B|C| .



DANG 4. Tinh chat ctia ba duomg cao trong tam gidc

I.  PHUONG PHAP GIAI
1. Khi diém H la truc tdm cla tam gidc ABC :
~ Quan hé giira truc tdm va tam gidc:

Néu H 1a truc tam cia AABC thi mot trong s6 b6n diém H, A, B, C sé la
truc tAm cua tam gidc ¢6 dinh la ba diém con lai (v& hinh dé chimg 16 diéu
dd). Vi vy tay theo bai todn ta van dung cho phu hop.

~Quan hé giira cdc ddy vdi géc & dinh v vi tri cia truc tam:
+ Néu ba géc déu nhon thi truc tam ndm trong tam gidc (hinh 188a).

+ Néu géc d dinh bing 907 thi tryc tam ndm tai dinh géc 90° (hinh 188b).
+ Néu géc d dinh la géc ti thi truc thm ndm ngoai tam gidc (hinh 188¢).

A A= H
. F
8 " c
a) b) c)
Hinh 188
2. Ung dung:

+ Dé chimg minh hai dudmg thing vudng géc.
+ Muén tim tryc tdm cla tam gidc chi cdn vé chinh xdc hai dudmg cao.

~ Mudn chimg minh mot tam gidc la tam gidc can ta cn chimg minh ¢6 mot
dudmg thing qua mot dinh va déng thdi 1a hai trong bon dudmg (trung tuyén,
phén gidc, trung truc, dudng cao) thi tam gidc d6 can.

~ Trong tam gidc déu dudmg trung tuyén, dudmg cao, dudmg trung truc,
dudmg phan gidc xudt phat tr cing mdt dinh tring nhau.
I. viby

Vidu 1. Cho AABC vudng can tai B. Trén canh AB 14y diém H, trén tia d6i
cua tia BC 14y diém D sao cho BD = BH. Chimg minh ring:

a)DH 1 AG; b)CH L AD.
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GT | AABC, B = %°, AB = BC, BH = BD. :
KL |a)DH L AC H
b)CH L AD. /
Chimg minh (hinh 189): Do c
a) AABC vudng can tai B vay C = 45°. Hinh 189

ADBH c¢6: B = 90° (theo gia thiét)
BH = BD (theo gia thi¢t).

Vay ADBH wvuoOng can tai B, suy ra D = 45°,

ADIC ¢6: D +C = 45° + 45° = 90°. Vay DIC = 90°.
Do dé DH L AC.
b) AADC c6: AB.L BC (theo gia thiét)

DH 1L AC (chimg minh cdu a).

Viy H la tryc 1am cua AADC, suy ra CH ciing la dudmg cao thit ba clia tam
gidc. Vay CH L AD.

Vi du 2. Cho AABC vuong géc tai A. Dudmg cao AH. Liy diém I la trung
diém cua canh AC.

a) Chimg minh: I la giao diém ba dudmg trung truc AAHC.

b) Goi IK va ID la trung truc cia AH va CH (K thudc AH; D thudc HC).
Chimg minh: KD // AC.

¢) Chimg minh BK L AD.
Lon gidi
GT | AABC, A =%0°, 1A = IC,
IK 14 trung truc cua AH;
ID la trung tryc cuoa CH.

KL | a)Ila giao diém ba dudng trung
truc AAHC

b) KD // AC
¢) BK LAD.
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Ching minh (hinh 190):
a) Theo bai ra, ta chimg minh duge: Al = HI = IC =% AC;

IA = IH suy ra | nim trén dudng trung truc cua AH;
IH = IC suy ra I ndam trén dudmg trung truc cia HC;
IC = IA suy ra | ndm trén dudng trung truc cua BC.
Viy | la giao diém cia ba dudng trung truc cia AAHC
b) » Xét AKHD va ADIK, cé:

KD chung.
Ma AH L BC; DI L BC=> AH // DI, suy ra: HKD = KDI (so le trong).
Lai c6: IA L AH; BCL AH=>KI // BC, suy ra: HDK = IKD (s0 le trong).
Vay AKHD =ADIK (g.c.g), suy ra: HK = ID; HD = KIL.
* Xét AKHD va ADIC vuong tai H va D, c6:
HK = ID (theo chimg minh ciu a);
HD = DC (ID la trung truc).
Vay AKHD = ADIC (c.g.c) = 5} =C (g6¢ tromg (mg).
Viy KD // AC (vi ¢6 hai géc déng vi bing nhau).
c) Tacé: KD // AC (chimg minh cdu b)
AB L AC (gia thiét)
Xét AABD c6: AH L BD (gia thi€t) va KDL AB, nén K la tryc tam cua
AABD. Vay KD la dudng cao thir ba cua AABD, suy ra: KD L AB.

} = KDLl AB.

BAI TAP

ChoAABC ¢6 géc A th. Trén canh BC 1ay diém M sao cho CM = CA, va ldy
diém N sao cho BN = BA. Duimg phan gidc ciia B cit AM ti E. Duimg
phan gidc cla C cit AN i F. Chimg minh ring dudng phin gidc cta A
vuong goéc van EF.

Cho AABC ¢6 goc A nhon ké dudng cao BK va CH. Trén tia d6i cua tia
BK 14y diém E sao cho BE = AC. Trén tia d6i cla tia CH 1ay diém F sao
cho CF = AB. Chimg minh ring:

a) AE = AF; b) AEL AF.
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Cho AABC, dutmg cao AH. Trén tia d6i cia AH 1y diém D sao cho AD = BC.
Tai B ké dudmg thing BE L AB va BE = AB (E va C thudc hai nira mat phéing
d6i nhau tir b 13 AB). Tai C ké dudng thing CFL AC va CF = AC (F va B
thudc hai nita mét phing d6i nhau tir bis [a AC). Chimg minh ring:

a) DC = BF va DC L BF;

b) Ba dudmg thing DH, BF va CE déng quy.

ChoAABC. Goi H la tryc tam coa AABC. Biét ring AH = BC. Tinh s6 do
cua goc BAC.

Cho AABC. Cic dudng thing chira tia phan gidc ctia ba géc ngoai ciia AABC
cit nhau tai E, F, P (E thudc mién trong cla géc A.F thudc mién trong cua
g6c B,P thudc mién trong clia géc C). Chimg minh ring:

a) Ba dudmg thing AE, BF, CP déng quy tai H.

b) B6n diém E, F, P, H cdch déu ba dudng thing AB, AC va BC.

¢) H 1a truc tAm cua AEFP.

ChoAABC. Qua A ké duimg thing d, // BC, qua B ké dudmg thing d,// AC,
qua C ké dudmg thing d4// AB. Ba dudmg thing nay cit nhau tai ba diém E,
F, P. Chimg minh ring:

a) Céc canh AB, AC, BC chia AEFP thanh bdn tam gidc nho bang nhau.

b) Céc dudmg cao cua AABC |a dudng trung truc cua AEFP .



ON TAP CHUONG 3

KIEN THUC CAN NHO

1. Ndm chéc ma&i quan hé giira géc véi canh d6i dién va nguoc lai.

2. Nim chéc méi quan hé giira dudng vuong goc, dudng xién va hinh chiéu
cua né.

3. M&i quan hé giita ba canh v6i nhau (b4t ding thic trong tam gidc).

Tdt cd cdc méi quan hé trén déu xét trong mot tam gidc.

4. B6n dudmg chi yéu trong tam gidc giong nhau la déu déng quy tai mot diém.
Nhung khic nhau la:

+ Ba dudmg phan gidc: diém doéng quy cich déu ba canh tam gidc.
+ Ba dudmg trung tryc: diém déng quy cdch déu ba dinh tam gidc.
+ Ba dutmg trung tuyén: diém déng quy goi la trong tam va khodng cich tir né

dén dinh bang % d6 dai mbi dudmg trung tuyén tuong img.
+ Ba dudmg cao: diém déng quy goi la tryc tam.

KI NANG CAN DAT

~ Ném chéc chén cdc tinh chét cia céc yéu 16 canh, géc va dudmg déng quy
trong tam gidc, moOi quan hé cua ching tir d6 van dung linh hoat vao giai céc
bai todn cu thé.

~ Phdn nay hét siic quan trong cdn dugc 6n tap 16t dé chudn bi 6t cho viée
hoc 1én céc 16p trén.

BAI TAP

Cho AABC c6 géc C = 30° Ké dutmg cao AH. Bi¢t AH = %BC tinh s6

do cic géc cua AABC.

Cho AABC c6 BC > AB. Tia phan gidc cia géc B cit canh AC tai D.
Chimg minh ring: CD > DA.

Cho AABC ¢6 C < B < 90°, dudmg cao AH. Trén doan BH ldy diém E,
trén doan BC 1y diém F (F nim ngoai doan thing BC). Chimg minh ring:

a) HB < HC;

b) AE < AB < AF.
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Cho AABC vuodng tai A, duomg cao AH. Chimg minh ring néu AB > AC thi
1a c6:

a) AB? - AC? = BH? - CH?.

b) Diém M nim trén AH, chimg minh: AB? - AC? = MB? - MC?.

Cho AABC can (AB = AC). Trén canh AB Iy diém M, trén canh AC Idy diém
N sao cho MA + AN = 2AB. Qua N ké dudmg thang xy // AB, cit BC 1ai F.

a) Chimg minh: BM = CN;

b) Chimg minh ACNF can;

¢) MN ciit BF tai K. Chimg minh AK la duomg trung tuyén img véi canh MN
cia AAMN .

Cho AABC c6 B+C =60°. Trén dumg phin gidc AD cia géc A Idy diém 1.
Trén tia d6i cla tia AC 1y diém E sao cho AE = Al. Chimg minh ring:

a) AB va AC la dudng trung truc cua doan IE va IF;

b) AIEF la tam gidc déu;

¢)IAl EF.

Cho AABC c6 géc A =90°. BD la tia phan gidc ciia géc B (D thudc AC), tir
D ha DH L BC (H thudc BC). Tia BA va tia HD cit nhau tai N.

a) So sdnh do dai hai doan thing AD va DC.

b) Chimg minh BD L NC.

¢) ABNC la tam giac gi ?

d) Chimg minh HA // NC.

Cho AABC c6 AB = AC; AB > BC, duimg cao AH va CK. Trén doan KA ldy
diém E sao cho KE = KB. Trén tia d6i cua tia CA ldy diém F sao cho CF = AE.

a) Chimg minh ABCE cén;

b) So sdnh cdc géc cia AABC véi céc géc cua ABCE;

¢) Chimg minh AABF can.

Cho AABC ¢6 B=2C. Tia phan gidc BD ciia géc B (D thudc AC). Tir D
ké DN // BC (N thuoc AB). Chimg minh ring: .

a) BD = DC.

b) BN = DN.

¢) Tir D ha DH L BC (H thuéc BC). Tia BA va tia HD cét nhau tai M. Chimg
minh D 12 giao diém ba dudmg phan gidc cuia ABMC.
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Cho AABC la tam gidc déu.

a) Céc dudmg cao AH, BK, CI cét nhau tai O. Chimg minh ring ba doan OH,
OKva Ol ¢6 d6 dai bing nhau va c6 16ng cac do dai dé bang do dai dudng
cao cua tam gidc.

b) Néu O’ 1a mot diém bat ki ndm trong tam gidc thi tdng cdc do dai
O'H +OK'+ 0T bing d6 dai duomg cao cua tam giic (O'H" L BC,
OK' L AC, OT L AB).

ON TAP CUOI NAM
Cho AABC, biét s6 do cua cdc géc A:B:C=3:2:1
a) Tinh s6 do cédc géc AABC ;
b) So sdnh ba canh cia AABC.
¢) Ké dudmg cao AH. Tim cdc géc ¢6 canh tuong img vudng goc trong hinh vé.
Cho AABC ¢6 AC < AB. Trén tia d6i clia tia BC ldy diém E sao cho BE = BA.
Trén tia d6i cua tia CB ldy F sao cho CF = CA.
a) So sinh AFC véi AEB.
b) So sanh AF va AE.

Cho AABC cén tai A. Ké dudmg cao AH (H thudc BC). Trén AH 14y diém D
sao cho D ndm giira hai diém A va H.

a) Tim hinh chi€u ctia cic doan thing AB, AC, DC, BD trén duémg thing BC.
b) So sdnh d6 dai doan Ihﬁng AC va DC.

Cho AABC c6 géc A = 120°. Duimg phan gidc AD cla géc A (D thuoe BO).
TuD haDH LAB va DK LAC.

a) Chimg minh ADHK la tam gidc déu.
b) Qua C ké dudmg thing song song AD cit AB tai I. Chimg minh: AACI la
tam gidc déu.

Cho AABCc6 goc A tb ( AC > AB). Dudmg phan gidc BD ciia géc B (D
thuoc AC). Tir A ha AH L BD ciit BC tai E. Tai D ké duimg vuong géc véi
BD cit BA tai M, cit BC tai N.

a) Chimg minh AM = EN.
b) Tia ED cit tia BA tai F. Chimg minh MF = NC.

ra
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Cho AABC c6 trung tuyén AM, G la trong tam. Chimg minh rdng:

a) SMB;“ = SMCM: b) SMCG - SdGCM;
| |
¢) SAACG = 255ABG = ESMEZ; d) Sagem = ESMBC-

Cho AABC nhon, trén nita mat phing b AB khong chita diém C dung AABN
vuong cén tai A (AB = AN). Trén nira mat phing b& AC khong chia diém B
dung ACAM vubng can tai A (AC = AM).

a) So sénh céc géc NAM va BAC .
b) Chimg minh ring dudng trung tuyén AD ciia AABC bing % MN.

¢) Chimg minh AD L MN.

Cho AABC vuong tai A (AC > AB), ké dudng cao AH.

a) Chimg minh: HC > HB.

b) Cic tia phan gidc cha géc B va goc C cét nhau tai O, tia phan glic cua géc
BAH cit tia BO tai M va cit tia CO tai K, tia phan gidc cla géc CAH cit

—

tia BO tai I va cét tia CO tai N. Chimg minh: AMB =BOC = ANC va tinh
s0 do cua ching.

Cho AABC (géc A td), dudng cao Al Biét ring O 1A giao diém ciia ba duimg
phan gidc cia AABC ndm trén Al H la giao diém ba dudmg trung truc cla
AABC, H nim trén Al va BC |a dudmg trung truc clia doan thing OH. Tinh cic
goéc cia AABC.

Cho AABC déu. Trén canh AB ldy diém P sao cho BP =% AB. Tai P ké dudmg

vudng goéc vai AB ciit BC & Q. Tai Q ké dudmg vuong géc véi BC cit AC ¢ S.

a) Chimg minh PS 1L AC.

b) Chimg minh APQS déu.

¢) Chimg minh tdm cia APQS (giao clia ba duémg cao, phan gidc trung tuyén,
trung tryc) tring véi tam cia AABC .



LO1 GIAI - HUONG DAN - PAP SO

Chudgé1
1.  (hinh 191)
a) (Theo céch tinh bai todn vi du | chuong 2).
O 12 giao cha hai dudmg phén gidc géc N va P thi:

—

NOP=90" + %‘- (M la géc & dinh).

Viy NOP > 90° = NOP la géc ti do
d6 trong ANOPthi NP la canh Ién nhat
(46 dién véi gée th).

b) Néu ON < OP thi ﬁ; >f’;:;>ﬁ>i’, Hinh 191

Trong AMNP ¢é N>P vay MP > MN (canh déi dién véi g6c 16n hon thi

I6n hon).

2.  (hinh 192)

a) Xét AABM va ACEM cé6:
AM = MC (gia thiét);
MB = ME (gia thiét);
M, = M, (d6i dinh).

Viay AABM =ACEM (c.g.c).

Hinh 192

Suy ra: BAM = ECM, ma BAM = 90° = ECM = 90° = CE L AC.

— AABCc6 A =lv = BC I canh huyén = BC > AB. (1)
Ma AB = CE (do AABM = ACEM). )
Tir (1) va (2), suy ra: BC > CE.

b) ABM = CEM (do AABM = ACEM ). 3)
Trong ABCE cé: CFEﬁ > MBC (do BC > CE). (4)

Tir (3) va (4), suy ra: ABM > MBC.
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(hinh 193)

a) Xét ABMF va ACAM cé:
AM = MF; BC = MC (gi thiét);
M, = M, (d6i dinh). : .

Vay ABMF =ACMA. m ¥
AC = BF. ) N S

- Trong AABC cé: ;:
AB > AC=> AB > BF.

Viy BFM > BAM. 3)
Tir (1) va (3), ta c6: BAM < CAM. (4)
b) Cong thém vio hai v€ ciia (4) véi CAM > 0°, ta cé:

Hinh 193

e — e e e I..--"'-u-...

BAM + MAC < CAM + CAM = BAC < 2CAM = CAM > = 5 —BAC.

(hinh 194)
Xét AEFC c6: EFC = A + E, (g6c ngoai tam gidc).

Ma A > 90°, suy ra EFC la géc ti. Trong

AEFC c6 EFC tis vy canh CE Ia Ién nhat
= CE > EF. (1)

Xét AAEC c6:
BEC = K; + a (g6¢ ngoii).

Ma A > 90° = BEC > 90° Hinh 194

Trong ABEC c¢6 BEC ti vay canh BC 1a 16n nhit = BC > CE. )
Tu (1) va (2) c6: BC > EF.

(hinh 195)

a) AABC cantai A = B = C; AB = AC va BE = FC (gia thiét).
Viay AABE = AACF (c.g.c).

Suy ra: BEA = CFA (g6c twong img).

12B- PPGT 7. HH
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* Xét AABE c6:
AEC = B + BAE (g6c¢ ngoai).
Ma C = B nén AEC = C + BAE, hay
AEC>C.
Trong AAEC c¢6 AEC>C suy ra:

AC > AE. (1)
Trén tia d6i tia FA 14y N sao cho FN = FA. 5 |
Ta dé dang chimg minh ducc: Hinh 195 Y
AEAF = ACNF (c.g.c). '-.;’N
Suy ra: EAF = CNF (2) vi AE = CN (3) (canh va géc twong ting).
* Trong AACN, tir (1) va (3), ta cé:
AC>CN => CNF > FAC. (4)

Tir (2) va (4), suy ra: (‘f“q-[:' > I_-'-FRE

Viy trong ba géc d6: CNF > FAC =BAE.
b) Néu chia thinh bon doan bing nhau: BE = IE = FE = FC, ta s& c6 bon

L i i T it T i

géc trong d6 hai géc doi mot bing nhau: BAE =CAF; EAI=IAF (hoc sinh
chimg minh tuong tu).

(hinh 196)

a) Do AM > BM (theo gia thiét) nén
trong AABM ¢6 AM>BM = B > ZI
(d6i dién canh 16n hon). (1)
Vi BM = MC, nén ta cling c6:

AM > MC = C > ;{; (trong AAMC
doi dién canh I6n hon). (2)

Hinh 196

-~

Cong vé& vaGi vé cua (1) va (2), ta cé: ﬁ+6 > ;{; + E; hay B + E: > R

Ma A +B+C =180° vay B+ C > 90° con A < 90° = A nhon.
b) Twong tu nhu trén, néu: AM = BM = CM.
Trong AABM c6: AM=BM = B = A,. 3)
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Trong AACM c¢6: AM =CM = C = A2. (4)
Tir(3) va (4),1acé: B+C = A, + A, hay B+ C = A.

MiA+B+C=180°=>B+C=A = 90°. Vay AABC vuong tai A.
¢) Tuong tu chimg minh cdu a, ta thiy:
Néu AM < BC thi AM < MC (BM = BO).

Trong AABM ¢6 AM < BM => B < A, (d6i dién canh nhé hon).
Trong AACM cé AM<CM= C < K;(do'i dién canh nho hon).
ng:§+6<,3.’]+£; hay B+C<A.

Ma A+B+C=180° = B+C <90°,con A > 90°.

Viy trong AABC ¢6 géc A 1.

(hinh 197)

a) AB = AC (gia thiét) (1) suy ra: g
BH = HC (duong xién bing nhau
nén hinh chi€u bing nhau).

AH = HF (gia thiét) suy ra:

AC = CF (hinh chiéu bing
nhau nén dudmg xién bing nhau). (2)

AB = BF (hinh chi€u bing nhau nén dudmg xién bing nhau). (3)
Tir (1), (2) va (3), suy ra: AB= AC =CF = BF.

b) AH = HF = AE = EF (hinh chiéu bing nhau nén dudmg xién bing nhau).
Vay AAEF canai E (EA = EF).

(hinh 198a, b)

A

F

Hinh 197

A
a) I 1a trung diém cua AB nén Al = IB; | /
nam gita A va B= I ndm giita H va K. d "(_, 1 rll-l
AIAH = AIBK (canh huyén, géc nhon), /
— Kl =1IH. B S



b) N€u IA > IB thi trén tia d6i IA ta c6 thé
ldy duoc diém A’, sao cho 1A'= IB. Tr
két qua cau a, ta cé hinh chiéu cua né
ciing bang nhau, tic la Kl = [H'.
Do A’ nam giira | va A, suy ra:

[H' < IH. hay KI < IH.
(hinh 199)

a) Mudn tim hinh chiéu clia doan thing
MN trén dudmg thing PQ, ta di tim hinh
chi€u cla hai ddu mdt doan thing d6 lén
PQ. Tic la tir M va N ha cdc dudng vudng
géc v6i dudng thing PQ.

Ha MH L PQ, ma NKL PQ nén ta c¢6
HK la hinh chi€éu cia MN trén dudmg
thing PQ.

Tuong tu cich tim trén ta c¢6 EF 1 hinh
chiéu cla PQ trén duimg thing MN.

b) Chimg minh: AHOM = AKON (canh Hinh 199
huyén, géc nhon) = OH = OK.

Tuong ty, ta c6: OE = OF.

Xét AMHO o6: H = 90° (theo cich v&); O = 60° (gia thiét), vay M = 30°.
OH Ia canh d6i dién véi géc M = 30°, nén OH = %OM (dinh 19)

11
22
Vay OH = OK = 3cm, HK = 6cm.

=> OH = = 3 (cm).

-~ -~

Tuong tu, xét APOE c6: E =90°% O = 60° = P = 30°.

| 8
OE = - = 0E=—-.—-—=2.
=5 2I’!D >

2
2
Vay: OE = OF = 2cm; EF = 4cm.

181
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11.

12
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a) AH < AC (dudmg vuong géc nhod hon I K
dudmg xién) AH < AC (dudmg vudng géc
nho hon dudmg xién).

Vay: 2AH < AC + AC, hay
u AC + AC

AH (1) B H C

. Hinh 200
b) Chimg minh tuong tu nhu trén, ta ¢6 :

BA + BC
< —

BK (2)

CA +CB
€ ——
2

Tur (1), (2), (3), ta cé:

Cl (3)

BC + AC+ AB+ BC + AC + BC

AH + BK + Cl <
. P

Hay: AH + BK + CI < AB + BC + AC = Cyopc-
(hinh 201)
a) MH < MI; NK < IN (dudng vudng géc nho
hon dudmg xién). H
Vay: MH + NK < MI + IN (I nim giita hai M N
diém M va N), vay: MH + NK < MN. K
b) Néu Px L MN thi MH L Px nén MH tring X
MN (vi qua M chi c6 mot dudmg thing vubng Hinh 201 y X
goc vai Px). p N
Tuomg ty, ta ¢6 NK tring MN, tic 1a K tring '
vdi H. Khidé MH + KN = MN,
Vay khi Px L MN thi MH + KN = MN (khid6 H = K).
Ye AB 1 AC (AABC vuobng tai A).

Cy 1 AC (theo gia thiét)
= AB// Cy (ciing vudng géc védi AC).
~ Xét ABCN, c6: A—2D c

ﬁ = ﬁ; (so le trong); -

' 1. H
B, = B, (BD Ia phan gidc). s —
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Viy N = g => ABCN cantai C, nén CB=CN.

Trong AABC c¢6 AB < CB vay AB<CN. (D
Ma BD la tia phan gidc cua ABC nén tia BD nim gitra hai tia BA va BC, suy
ra diém D nam giita hai diém A va C.

Ké DH L BC, ta c6 AABD = AHBD (canh huyén, géc nhon) = DA = DH.
Lai vi DC > DH (dudng vuong géc 1én hon duimg xién).

Vay: DC > DA, hay AD < DC. (2)

Trong AABD vudng tai A, c6: BD? = AD? + AB? (dinh li Pi-ta-go).

Trong ACND vuong tai C, c6: DN? = DC? + CN? (dinh li Pi-ta-go).
Ma AB < CN; AD < DC (theo chimg minh trén).

Vay: BD? < DN? => BD < DN. 3)
Tir (1), (2) va (3), suyra: AB + AD + BD < CN + DC + DN.

Vay CaaBp< Cacon:
(hinh 203)

Bai todn trén do vé hinh. Din dén chimg
minh sai va két qua sai trén :

a) Sai ddu tién 12 diém O (giao cia dudng
phan gidc géc B va dudmg trung tryc canh
AC khong thé & trong AABC duoc, ma O
phai & ngoai AABC ). Ta sé& chimg t6 diéu d6:
AABC vuong tai A, trung tuyén BI. Ta sé chimg minh tia phan gidc BO cua
ABC nam giita hai tia BA va BIL.

That vay kéo dai Bl 1ay ID = BI, ta dé dang chimg minh dugc:

AABI =ACDI (c.g.c)=> AB = CD; A = C, = 9%0°.
Trong ABCD c6 BC > CD (vi BC > AB), nén BDC > DBC.

Vi BDC = ABC (AABI=ACDI) nén ABI > DBC => ABI >%KEE.
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] —

Ma BO’ la tia phan gidc nén: ABO' = EABC'

Vay ABO'< ABI =>tia BO' ndm giita hai tia BA va BL.

Vay dudmg trung trec coa AC qua I va L BC cét tai BO' tai O thudc nira mat
phing d6i cha nita mét phing chia diém B bdr 1a AC.

b) Vi O ndm ngoai AABC nén tir O ké OE // AC, ta dé thdy E ndm ngoai
doan AB.

¢) Con diém F ta phai chimg t6 diém F
phdi ndm giita B va C: trén BC ldy tiém
A’ sao cho BA = BA'. D¢ dang chimg
minh duoc:

AABO = AA'BO (c.g.c); A
AAIO = ACIO (c.g.c). 5
" E
OA = OA
Dé suy ra: =0A'=0C
OA = OC

= AA'OC cantai O nén OFL A'C va FA' = FC - F ndm gita A’ va C
va F ndm giita B va C.

d) Chimg minh:

ABOE = ABOF (canh huyén, géc nhon) = BE = BF. (1)
AAOQOE = ACOF (canh huyén, canh géc vuong) = AE = FC. (2)
Tir (1) va (2), ta c6: BE - AE = BF - FC. (3)

Ma BE - AE = AB; BF = BC - CF.
Thay vao (3), ta c6: AB = BC - CF - CF = BC - 2CF.
Vay AB khong thé bang BC dugc.

a) Néu AB la canh bén cia tam gidc thi ba canh la: 7cm ,7cm, 4cm thoa méan
bat ding thifc cia tam gidc. Vay chu vi la: 18cm.

Néu AC la canh bén cia tam gidc thi ba canh la: 4cm, 4cm, 7cm ciing thoa
maén bt dang thic cua tam gidc. Vay chu vi la: 15¢m.

b) Néu AB la canh bén cia tam gidc thi ba canh la: 9cm, 9cm, 4cm thoa méan
bat ding thitc cha tam gidc. Vay chu vi la: 22cm



15.

16.

17.

Néu AC la canh bén cla tam gidc thi ba canh la: 4cm, 4cm, 9cm khong thoa
man bét ding tam gidc vi 4 + 4 = 8cm < 9cm (18ng hai canh nhd hon mét canh).

Trén tia AB 14y diém E sao cho AE = AC.
Vi AB> AC = AB > AE vay E nam giira A va B, nén AB = AE + EB, hay:

AB - AE = BE. (1)
Ta dé dang chimg minh duoc:

AAEM = AACM (c.g.c).
Suy ra: EM = MC. (2)
Xét ABEM, c6: BE > BM - ME (mét canh
Iém hon hiéu hai canh con lai). (3)

Thay (1) va (2) vao (3), ta cé:
AB - AE > BM - MC.
Ma AE = AC (cédch vé), viy AB- AC > BM - MC.

Goi a, b, c la d6 dai ba canh BC, AC, AB (d6i dién ba dinh A, B, C cua tam
gidc).Giasra 2 b 2 ¢ > 0, tacé:

b-c <a< b+ c (bt ding thic trong tam giic). (1)
Tu (1) cé:

a<b+c=>a+a<a+b+c

:>2a<a+b+c::a«:u—;—f—c. (2)

Tugiathiét: a2b(3);a2c(4); a=a (5
Tir (3), (4) va (5), ta c6:

3aéa+b+c=a>a—t¥£. (6)

a+b+c a+b+c
—_— S ——,

Tir (2) va (6), ta cé: 5

(hinh 206)
Trong AAMB, c6: AM + MB > ¢ (bdl ding thic trong tam gidc).
Trong AAMC, c¢6: AM + MC > b (bat ding thic trong tam gidc).
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Trong ABMC, c¢6: BM + MC > a (bat A
diing thic trong tam giéc).

Viy: 2IAM+BM+CM)>a+b+c, ¢ ~
hay: AM + BM + CM >'—+——b—2. %)
2 B =N c
Tia AM cit BC tai N.
Trong AANC, c6: rnn S
AN < AC + NC (bit ding thifrc trong tam gidc).
Trong ABMN, c6:
BM < BN + MN (bt ding thic trong tam gidc)
Suy ra: AN + BM < AC + (BN + NC) + MN.
Mi AM = AM + MN, viy:
AM + MN + BM < AC + BC + MN,
<> AM + BM < AC + BC. (1)
Ti€p tuc chimg minh nhu trén, ta ¢6:
AM + CM < AM + BC. (2)
BM + CM < AB + AC. 3)
Cong v€ vai v€ cua (1), (2) va (3), ta cb:
2(AM + BM + CM) < 2(AB + BC + AC)
&AM+ BM +CM < AB + BC+ AC. (**)
T (*)va (**), tact: 222 € c AM+BM+CM <a+b+c.
(hinh 207)
Xét AAHE va AA'HE wvuong tai H, c6: B
HE chung; A
AH =HA' (gia thiét). s L
Viy AAHE = AA'HE (hai canh géc H v
wuong) = AE = A'E.
=AE+EB= A’E + EB = A'B. (1) ‘inh 207



19°,

Tuong tu, ta c6 AAFH = AA'FH = FA =FA'.
Viy: AF + FB=A'F + BF. (2)
Trong ABA'F, c6: A'B < Bl < FA’ (bat ding thic trong tam giac). (3)
Tur (1), (2) va (3), ta c6:

AF + BF > A'B = AE + BE & AF + BF > AE + BE.
(hinh 208)

Tir B ha BH Ld va trén tia doi cua tia
HB 14y B’ sao cho HB'= HB. Ta phai
chimg minh: B’, A, C thing hing.

d hH

H 2
That vay, ta dé dang chimg minh dugc: X
AABH = AAB'H (hai canh géc vuong 5 2 Ne
béng nhau), suy ra: 1‘5: = ;2 Hinh 208

e
>

Trong AABC cé6: ﬁ-;;(h3+ﬁ;+(3 =180° (dinh 1i tong ba gdéc trong mot
tam gidc).

Ma B, =C, => BAC +2B, = 180°. (1)
Laic: B, =A, (sole trong) - 2 '
}::»A, +A, =B, +A,; =2B,. (2)

A, =A, (ching minh trén)
Thay (2) vio (1), ta c6: BAC+A, +A, = 180°.
Vay: B, A, C thang hang.
Mat khiac: AABH = AAB'H (chimg minh trén), nén AB= AB'.

Viay AB+ AC=AB'+ AC= A'B=AB. (3)
Tuong ty, ta chimg minh duge: AA'BH = AA'B'H (hai canh géc vuong).
Suyra AB=AB =>AB+AC=AB'+A'C. (4)

Trong AA'B'C',c6: A'B+A'C > A'C (bit ding thic trong tam giic).
Ma B'C=B'A+ AC, thay vao (4),1acé: A B+A'C>B'A+AC.
Thém vao hai v&€ BC, ta dugc: A'B'+A'C+BC>B'A+AC+BC.

Lai theo (3),tacé: A'B'+ A'C+BC> AB+ AC+ BC.

Vay: Caase > Caasce-
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20%. (hinh 209)

188

a) Tuong tu bai 19, ta dé dang chimg
minh dugc AAHF = AAHM (hai
canh géc vuong) = AE = AM.

ABKM = ABKF (hai canh géc vuong)
= BF = BM.

Vay: AE + BF = AM + BM. Hinh 209
Thém vao hai v& AB, ta c6:

AE+ AB+BF=AB+ AM+BM = C qy-

b) Chu vi AABM nho nhét khi tdng AE + AB + BF nhé nhit ma t6ng ba
doan dé6 nho nhdt khi ching thing hang, hay bing EF.

Khi d6 ni CF cét Ox tai A’, cit Oy tai B, thi C s = EF 12 nhé nhit .

Chi dé 2

(hin:r 210) 5 I R
Td P=90°; PM LPN; KI LPN (theo [ I

— -~ 1
gia thiét). Vay PM // IK= M, =1, (so
le trong). (1) 12
Lai c6: MI // KH (gia thiét) 1/, K
— f; = IE: (so le trong). (2) M Hinh 210
Tu(l)va2),suyra M, =K,. (3)
Ma M1/ KH= M, =K, (déng vi). (4)vd M, =M,. (5)

T (3), (4), (5) = K, =K, = KH Ia tia phan gidc cia géc KN .
(hinh 211)

Xét AOEM va AOEN vuong tai M va
N (theo gia thict) OM = ON (gia thiét)
OE chung. Viy AEOM = AEON
(canh huyén, canh géc vudng), suy ra:
MOE = NOE. Vay OE la tia phan giic

cla géc xOy. (N Hinh 211 y




Xét ANOP vd AMOQ, c6: OM = ON: POQ chung.
Vay ANOP = AMOQ (canh géc vudng, géc nhon), suy ra: OP = OQ.
Xét AOFP va AOFQ, cé: OP = 0Q; OF chung.

Vay AOFP =AOFQ (canh géc vudng, canh huyén )= FOP = F“-(..-)EQ
Vay OF la tia phan gidc cia xOy . 2)

Tir (1) va (2), ¢6 OE va OF déu 1a tia phan gidc cia xOy nén OE tring OF.
Vay O, E, F thing hang.

(hinh 212)

Oz va Oz’ 1a tia d6i nhau nén 2'z 1a dudmg thing X X
chia mat phing thanh hai nira.

Tia Oz la phan gidc cha fay Viy Ox va Oy Z Z
thudc hai nira mat phing d6i nhau bd la 2'z.

C6 @c%“(@=%f5ynﬁ); y y
L e Hinh 212
x'0Ox =90° = z0x" < 180°.
Vay 70x'< 707’ nén Ox’ nim gita hai tdim Oz' va Oz vay Ox va Ox'
thudc ciing nira mat phing bas 1a 2'z.
Chimg minh tuong ty, ta c6 Oy’ va Oy thudc cing nira mat phing thi hai by
la 2’z
Mat khic, vi: x'Oy’ + xOy + X Ox + y'Oy = 360°
& x'0y’ + x0y +90° + 90° = 360°.
Vay x'Oy’ +xOy = 180°, ma xOy > 90° (theo gia thiét) = x'Oy’ < 90°
=5 fﬁ? la géc nhon.

Ta c6: fﬁz=lﬁﬂ°-(uﬁ+$ﬂ. (1)
70y’ = 180° - (y'Oy + yOz). )

C6: x'Ox =y'Oy =90°; xOz = yOz (gia thiét), suy ra vé phai ctia (1) va (2)
bang nhau = x'0z' = fa;r'. Vay Oz la tia phan gidc cla goc xdf);'.
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(hinh 213)
a)HaOK L OB; OI LAC; OH L BC.

-~

Ta ¢6: O ndm tam tia phin gidc géc B nén
OH = OK (tinh chat).

O ndm tam tia phan gidc géc C nén OH = Ol
(tinh chat).

Vay: OH = OK = Ol = OK = Ol thi O nim
trén dudmg phan gidc goc A=O0A I tia
phan gidc cua A.

Hinh 213

Ead

b) Theo vi du 1 (chuong 2). C6 BOC = 90° +%. Thay géc A =70°, ta cé:

70°  —

BOC = 90° + 5~ = BOC=125" c X B
(hinh 214)
—— X
Xét diém M ndm trong BOD thoa min Ml = MK.
Tap hop céc diém M thoéa man diéu kién cich ¢ -
déu hai canh cba géc la dudng phan gidc cua
BOD (Ox). Hinh 214

Tuong tr néu céc diém M’ ndm trong AOC théa man MT = M'K’. Tap
hop cdc diém M’ 1a dudmg phan gidc Oy coa AOC.

AOC va BOD Ila hai géc déi dinh, ta ¢6 thé chimg minh cho Ox va Oy ndm
trén moOt dudmg thing.

Tuong tu nhu vay khi M™ thudc géc COB va AOD tap hop 1a dudmg thing
x'y" 12 tia phan gidc cia COB va AOD.

Mat khic COB va BOD Ia hai géc ké bd nhau. Nén ta c6 thé ching minh
dugc hai dudmg phan gidc Ox’' L Ox.

Vay tdp hop cic diém cdch déu hai duomg thing AB va CD cét nhau tai O la
hai dudng thing x'y’ L xy tai O va x'y’,xy la cdc dudmg phan gidc cia géc
tao bdi hai dudmg thing AB va CD.



6*.

(hinh 215)

a) T AB = BE (gla thiét), nén AABE
cintai B = E.,

Ma E2=A| (so le trong AB // EP), suy .
ra E, =F, (ciing bing géc A, ). E="* g Ha ¢+ F

Vay EA la tia phan gidc cta PEB. Hinh 215

Tuong ty xét AACF dé suy ra F, = F,, tir d6 FA la tia phan gidc ciia PFC.
b) Tir A ha Al L PE; AH L BC; AK L PE, ta ¢6:

= AH (A nim trén dudng phan gidc FEB). (1)
AK = AH (A ndm trén dudng phan giic PFC). (2)

Tu (1) va (2), suy ra: Al = AK. Vay A nim trén dudng phan gidc cla EPF
(tuong tu bai 4 — Dang | — Chu dé 2 — Chuong 3).

¢) Kéo dai PA cit BC tai Q, ta c6:
f’; = ﬁ—;Q (g6c ddng vi tao bai AB // PE);
61?3 = I‘"’; (gbc dong vi tao bai AC // PF).

Ma ﬁ = f-;; nén é’A‘b = 6—;& Vay AQ la tia phan gidc cia é?c
(hinh 216)

a) Tu Pha PI L Ox; PK 1 Oy.

Xét AMPI va ANPK wuong tai [ va K, ta
c¢6: PM=PN (giathiét);

PMI = PNK (vi MI L NK; MP L NP
(gia thiét) hai géc cé canh tuong img
vudng goc).
Vay AMPI =ANPK (canh huyén, géc o : S
nhon) =PI = PK (canh tuong img). Viy P K y
cich déu Ox va Oy. Hinh 216
b) Khi M di dong trén tia Ox thi N di dong trén Oy ma AMPN khong déi
thi APMI lu6n ludn bang APNK . P lu6n ludn cich déu Ox va Oy . Vay P

ndm trén tia phan gidc :EB; ,

M
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(hinh 217)
M nidm trong géc iaj'
MH 1 Ox, MK L Oy, Ol = IM.

GT

KL | I ndm trén dudng trung truc cia
OH, OK, KH, HM, KM, OM.

Hinh 217 y

Chimg minh:

Xét AOMH va AOMK vuodng tai H va K ¢6:

IH va IK 12 hai doan thing qua dinh g6c vudng va trung diém canh huyén OM.
HI 1a trung tuyén (ng véi canh huyén OM cia AHOM.

KI la trung tuyén img véi canh huyén OM cia AKOM.

Theo bai 136, ta c6: IH =-;—OM; IK = %OM.

Vay:  IH=IK va Ol = IM (gia thiét) = %OM .

IH=IK =0l = M. (I
Tir (1)c6 Ol = IH suy ral ndm trén dudng trung truc cia OH (dinh |i ddo)
T (1)c6 Ol =IK suy ral ndm trén dudng trung truc cua OK (dinh li dao)
Tir (1) c6 IH = IK suy ra I ndm trén dudng trung truc cia HK (dinh li ddo)
T (1) c6 IH = IM suy ral ndm trén dudmg trung truc cda HM (dinh li diao)
Tr(1)c6IK=IM suy ral ndm trén dudng trung truc cia KM (dinh Ii diao)
Tir (1) ¢6 Ol = IM suy ra | ndm trén dudng trung truc clia OM (dinh li dao)

(hinh 218) d
a) Xét AAMN va ABMN, cé: M
MN chung
MA = MB (M ndm trén duimg N

trung truc cua AB)

NA = NB (MN la dudmg trung truc
cua AB). A ' H B

Vay AAMN = ABMN (c.c.c).

Hinh 218



b) Xét AANH va ABNH, cé:

NH chung
NA = NB (tinh chit dudng trung truc)
AH = HB (MN la dudmg trung truc cia AB).

Viy AANH = ABNH (c.c.c), suy ra: ANH = BNH . .

Vay NH Ia tia phan gidc cila ANB.
10. (hinh 219)

a) N6i MB, ta ¢c6 M nidm trén dudmg trung
truc cha AB (gia thiét)=>MA = MB (tinh
chat). (D

Xét ACMB ¢6: MC + MB > BC (bét ding
thirc trong tam giic). (2)

Thay (1) vao (2), ta cé6: MC + MA > BC,

b) Véi ba diém A, B, C c6 dinh thi doan .
thing AB c6 dinh nén dudmg trung tryc cta Hinh 219
AB ciing ¢6 dinh.

Diém M di dong trén dudmg thing a thi téng do dai cia M dén hai mit cia
BC luén luon 16n hon BC. Téng MB + MC nhé nhat 1a bang d6 dai BC. Vay
M’ la giao diém cua BC dudmg thing a (C, M’, B thing hang) thi ta cé:

M'C+ M'B=BC, hay M'C+ M'A = BC.
x
11. (hinh 220) K
AABC, A=90°,
GT | BAX =45°, BK L Xy,
CI L xy, CM = MB.

a) MI, MK la duing
KL | trung truc cua AC, BC.

— " 1 "
b) IMK = 90°. o /
2 Hinh 220

Chimg minh: C

-

a) Theo bai 10 — On tap chuong 2, ta c6: AM =%BC.

Vay: AM = MB = MC, MA = MB nén M nam trén duémg trung truc cua AB.

1IA-PPGToin?. HH 193
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194

Xét AAKB, cé:
K =90° (gia thiét);
KAB =45° (gia thiét).
= AAKB cin tai K= KA = KB, viy K ndm trén dudmg trung truc coa AB.

Dudmg thing KM c6 hai diém ndm trén duimg trung truc cia AB vay KM
trung véi dudmg trung true cua AB. (Dpem)

Tuong ty, xét AAIC dé suy ra | va M nim trén dudmg trung tnee AC.
b) AB.LAC (gia thiét);
IM L AC (IM la dudmg trung truc cua AC).

= AB // IM (cling vudng géc véi AC)=> B, = M, (déng vi). (1)
AC L AB (gia thiét); MK L AB (dudmg trung truc).

Suy ra AC // MK (cing vudng géc véi AB)=> C, =M, (déng vi). 2)
Tir (1) va (2), ta cé: B, +C, =M, +M,.

Ma B, +C, =90° (hai géc nhon ciia tam gidc vuong ABC).

Viy: M, + M, =90° = IKM = 90°.
(hinh 221)

GT | AABC, And, B, =B;, C, =G,
EF 1 OB, PF 1LOC.

KL | a) OB, OC la trung truc cua EP, PE.
b) BE +CF=BC.

¢) Khi E di chuyén trén AB thi trung L~
truc EF qua mot diém ¢6 dinh.

Chimg minh:

a) Xét ABEI va ABPI vuodng tai I, ¢6:
Bl chung. B, = B, (gid thiét).

Vay: ABEI = ABPI (canh géc vudng, géc nhon) = BE = BP va El = IP.

BO qua trung di¢m va vuong véi EP=> BO la trung truc cua EP (dinh nghia).

13B-PPGTisinT HH



Tuong tu, ta chimg minh duoc ACFK = ACPK (canh géc vudng, gé¢ nhon).
Suy ra OC la trung truc cua PF.

b) Ti: BE = BP (ABEI = ABPI )

CF = CP (APCK = AFCK).
=> BE + CF = BP + PC = BC. (Dpcm)
¢) O ndm trén trung truc cua EF nén OE = OP. (1
O ndm trén trung truc cua FP nén OF = OP. (2)
Tu (1) va (2), suy ra: OE = OP = OF.
Ma OE = OP nén O nim trén dudmg trung truc cta EF (dinh Ii dio).
AABC ¢6 dinh nén O ¢6 dinh, vay duimg trung true cia EF di qua O ¢6 dinh.

L}

Chudé3
(hinh 222)
1) r | AABC: AB=AC, A
trung tuyén BN, CM.
KL = CM.
| BN = CM " .
Chimg minh:
ANBC va AMCB, cé:
AB AC

AB=AC=§T=T‘$BM=CN B c

B =C (tinh chat tam gidc can). Hinh 222

Canh BC chung.
Viy ANBC = AMCB (c.g.c) = BN =CM.
b) Dao lai:
GT | AABC trung tuyén BN,CM , BN = CM.
KL | BA =AC.
Chimg minh:

Ta c6 BM vi CN cit nhau tai O.
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Xét ABOM va ACON, cé:

BO =§ BN. (1)
ON =% BN. @)
2
oC =3CM. (3)
OM =%CM (tinh chét 3 dudng trung tuyén). (4)
Ma BN = CM (gia thiét). (5)

Tu (1), (3) va (5), ta c6: BO = CO.
Tir (2), (4) va (5), ta c6: ON = OM; O, =0, (d6i dinh).

Vay ABOM = ACON (c.g.c) suy ra: BM = CN.

Mit khac: BM =%B-; CN = AZC =5 . = AZC = AB=AC.

Vay AABC can tai A (theo dinh nghia).
(hinh 223)

GT | AABC, trung tuyén Al, BN, cit
nhau tai O; E€ OA Ol = IE.

KL | a) Do dai ba canh cua AABC
bing % do6 dai canh AABC.

b) BN, CK, Al théa min bat
diing thirc tam gidc.

Chimg minh:
a) O la rong 1am AABC (gia thi€t), suy ra Al trung tuyén.

Xét ABOE, cé6: BO =—§— BN (tinh chat ). (1)

Cé: ON =%BN: Ol = -;-AI.



Ma OI = IE (gia thiét)= Ol = IE =-:IEAI.

Vay 01+IE=—I—AI+1A1=3M=>OE=ZAI. (2)
3 3 3 3

Xét ABIE va ACIO, cé:
OI = IE; BI = IC (gia thiét);

I, = I (d6i dinh).
Vay ABIE = ACIO (c.g.c)= BE=CO.

Ma CO =§ CK (tinh ch4t), vay BE = %CK (3)

Viay ABOE c6 ba canh:
OE =~;'3: Al; BO =§BN: BE=§CK (theo (1) (2) (3))=dpcm.
b) ABOE 16n tai ba doan OE, BO, BE thda min bat ding thic trong tam gidc:
BE - OE <OB < BE + O & 2CK - 2 Al <2BN < 2CK + 2 AL
3 3 3 3 3
< CK - Al < BN < CK + AL
Hay ba doan thing Al, CK va BN thoa min bt ding thic trong tam gidc.
Vay t6n tai mot tam gidc ¢6 ba canh 1a do dai cia ba doan thing dé.
(hinh 224)
GT | AABC, AB=AC; AH L BC;
AH = HM; BC =CN.

KL | a) C la trong tam coa AAMN.
b) HI // AN.

Chimg minh:
a) Xét AABH va AACH wvuong tai H, cé:

AB=AC; B=C (tinh chat tam giic cén).

Vay AABH =AACH (canh huyén, géc nhon)
= BH = CH. Hinh 224
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Xét AANM, c6: HN la trung uyén (AH = HM).
Ma: BC =CN (gia thiét)
BH = HC (chimg minh trén).

SuyraHC=-;-CN = CN =2HC = CN =§HN.

Vay C la trong tam AANM.
Khi d6 AC ciing la trung tuyén thuéc canh MN nén: Ml = IN. (1)
b) Ta dé dang chimg minh duoc:

AAHN = AMHN (hai canh géc vudng),

N, =N,. (2)
Trong AMHN vuong tai H, ¢6: MI = IN (theo (1)).
Viay HI 12 trung tuyén thudc canh huyén nén HI =%MN (Bai 10 - On tap
chuong 2)=> HI = IN.
= AHIN cantai [= ﬁ; = I:I.; (tinh chét tam gidc can). (3)
Tur(2) va 3), tacé: N, = H, (ciing bang N, ).
Vay HI // AN (hai géc so le trong bing nhau).

(hinh 225)
a) G la trong tam AABC nén:

Gl =% Al (tinh chit).

Ma GI = IM nén:
GM =GA=§AI. (1)
Tuong tu, 1a cé:
GN = GB=%BE. (2)
5 M
GP:GC=§CF. (3) e



Xét APGN va ACGB, co6:

GP = GC (theo (3))
GN =GB (theo(2))

PGN = CGB (d6i dinh).

Vay APGN = ACGB (c.g.c), suy ra: PN = BC. (4)
P, =C, (gbc tuong img). )
Tuong tu, ta chimg minh duoc:
AGPM = AGCA (c.gc) > PM = AC. (6)
AGNM = AGBA (c.g.c) = MN = AB. (7)

Viy AABC = APNM (c.c.c) (theo (4), (6) va (7).
b) PN cit AM 1ai Q. Xét AGPQ va AGCI, c6:
GP =GC (theo (3));
D, =C, (theo (5));
PGQ = CGI (d6i dinh).
Vay AGPQ = AGCI (c.g.c), suy ra:
PQ =IC. - (8)
GQ=Gl. 9)
Tir (8): PQ =IC, ma IC=—;-BC: PN = BC=>PQ= -;-PN. hay PQ = QN.

Viay MQ la trung tuyén thudc canh PN cia APNM .
Tir (9): QG = GI, ma GI = IM (gia thiét) = QG = GI = IM, hay:

I 2
QG -EQM. GM = 3QM.

Viay G la trong tAm cua APNM.

(hinh 226) A B
2

GT | AABC, CM = MB, AM = %BC. ’

KL | BAC =90°. c Hinh 226
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Chimg minh:

AM = % BC (gia thiét);

CM = MB.
Viy: AM = MC = MB.
AAMB, c6: MA =MB nén AAMB cantai M = A, = B. (1
AAMC, ¢6: MA = MC nén AAMCcan tai M = A, = C. (2)

Tu (1) va (2), 1a c6: ;’: +E; =B+C.
Ma: A, +A, +B+C = 180° (tdng cic goc trong AABC).

—~ 180°

(A +A)+(B+C)=180° = A, +A, = —— =90°. Vay: BAC = 90°.

(hinh 227)

a) Trén tia d6i cua tia IA 14y diém D sao cho ID = ]A.

Xét ABID va ACIA, co6: B D
BI = IC; ID = IA (gié thiét);
BID = CIA (d6i dinh). ¢ :

Vay ABID =ACIA (c.g.c)

=> BD = AC (canh turong img). (n

Trong AABC, c6: A B ¢

AB-BD < AD< AB +BD (bat ding thic Hinh 227
trong tam gidc)
Theo(l),tacé: AB- AC< AD< AB + AC.
Thay AD = 2Al, ta ducc:

AB—AC<2AI<AB+CAc 22-CA _ o  LAB+CA )
b) Tuong tu véi dudmg trung tuyén BE, ta ¢6: BE < AB; BC. (3)
Tuong tr véi dudmg trung tuyén CF, ta ¢6: CF < AC; BC. (4)



Tir (2), (3) va (4), ta co:

2AB +2BC+2AC
2

< Al+BE +CF <AB+BC+ AC.
Xét ABHG, ¢6: GB + GC > BC (bit ding thic trong tam giéc).

AlF + BE + CF <

%BE+-§-CF>BC ::%(BE+CF)>BC:>BE+CF>%BC. (5)
Tuong tv:  AGAB, ¢6: Al + BE > —;—AB. (6)

AGACc6: Al +CF > %AC. (7)
Tur (5), (6) va (7) suy ra:

2BE + 2CF + 2Al >%(AB+AC+BC)

< 2(BE+CF + Al)>%(AB+AC+BC)

@BE+CF+AI>%(AB+AC+ BC).

Vay: %CMH: <BE+CF+ Al <C,,pc- (Dpcm)

A

(hinh 228)
GT | AABC (AC> AB), A, =A,,

B, =B,, C, =C,, IH L BC.
KL | BIH = CID. S
Chimg minh: 6 DH c
Xét ABIH ¢6 H = 90°. Hinh 228
Vay: BIH =90° - B, =90°--g~ (BI Ia tia phan giic). (1)
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)

Xét AAIC c6 DIC Ia géc ngoai: DIC = A, +C,.
e o I e e "
Ma A, +C, :31-—2- (Al va CT la ua phan gidc)

_A+C_180°-B_ o
2 2

B
:.

-~

Tir (1) va (2), ta c6: BIH =ﬁff:=90“—-§.

(hinh 229)
Cdch 1: HaMN L AB; MH L AC.

Vi AM Ia tia phan gidc A nén MN = MH
(tinh chat).

Mia ABMN =ACMH (vuong tai N va H;
BM = MC; MN = MH) (canh huyén, canh
goc vuodng).

-

Suyra: B= C viy AABC can.
Cdch 2: Trén tia d0i clia tia MA, iy diém

D, sao cho MD = MA, 1a cé: D

AABM = ADCM (do AM = MD, BM = MC

va m = Eﬁﬂ). Hinh 229

Suy ra: ;\—; =D va AB=CD.

Ma K} =E}. nén I; =D (ciing bing ;:; ).

Vay AACD can tai C (hai géc 0 ddy bang nhau), nén AC = CD.
Suy ra: AB = AC (tir (3) va (4) cuing bang CD). Vay AABC cin.
(hinh 230)

GT | AABC, A, = A,, AF // AB, EP // BC.

KLIAF=AR

(2)

(3)

(4)



10.

Chimg minh:
AAFE, c6: A, =E, (EF // AB);

Ma .3: = ;{; (theo gia thié).
Vay A, = E, = AAFE cin tai F

= FA=FE. (1) B
Noi1 PF, xét AAPF va AEFP, c6:

APF = PFE (so le trong AB // EF)
PE chung

PFA = FPE (so le trong PE // AC).
= AAPF = AEFP (g.c.g). suy ra: AP = EF. _ (2)
Tu(1) va (2), ta cé: AF = AP.
(hinh 231)
GT | AABC, BM =BA,CN =CA
MP // AB, NP // AC.

KL a)E:E.E=N‘A’2,

b) PA Ia tia phan gidc ciia MPN,
BAC.

Hinh 231

Chimg minh:
a) AABM, c6 AB = DM (theo gia thi¢t) = AABM cén tai B.
Suy ra: E = lﬁ,
Ma E, = ﬁ; {g&c so le trong tao bai AB // MP).
Vay: h.Tl = !UI; (cung bing Ki ), nén MA la tia phin gidc cua PMB.

Tuong e, AACN cén, nén: K; =1¢l; Aj = I:G (sole)= E = ﬁ;

Viy NA Ia tia phan gidc cia PNC.
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b) Xét AMPN c¢é:
MA la tia phan gidc ciia M ;
NA la uia phan giic cua N.
Viy PA phii 1a tia phan gidc cia MPN (ba dudng phan gidc déng quy)
=P, =P,.
Kéo dai PA cit BC tai E. ta ¢6: EAC = P, (ddng vi AC // PN) va BAE = P,
(d6ng vi AB// PM), ma P, =P, (theo ching minh trén).

Vay EAC = BAE => PA cing 14 tia phan gidc cua BAC .
(hinh 232)

X A Yy

AABC déu, xy qua B va song song véi 1€
GT AC, x'y" qua C va song song vi AB,
CNLAB, BMLAC, CNnxy = E,
BM N xy'=F, xy n xy' =P. B 7C
- a) BF, CE, Al déng quy.
b) Al, BP, PC déng quy.
Chimg minh: e F;
a) ABMC c6: M =90°; C =60 (gi thiét) o

= B, =30°.

-

Mz B =60° = B, =%ﬁ nén BF 12 phan gidc cia géc B.

Tuong wy, xét ABNC 1a ciing chimg minh duge CE la phan gidc cua ")

Trong AABC ¢6 BM va CN la hai duomg phan gidc cia B va C ciit nhau tai |,
hay Al la phan gidc cia A

Vay BF; CE; Al déng quy.
b) BF.L AC (gia thiét)

PE // AC (gia thié) ]’ AR
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13.

Ma BF 1a tia phan gidc B (theo chimg minh trén), trong 46 B vd CBm Ia
g6¢ ké bl nhau, vay BP ciing 1a tia phan gidc cua géc CBm .

Tuong v nhu trén, ta c6: CP la tia phan gidc cua géc BCn.

AABC c6 xy vi x'y’ 1a hai dubmg phan gidc cita hai géc ngoai CBm va BCh.
Al Ia tia phan gidc ciia géc A khong ké véi né phai déng quy tai P.

(hinh 233)

GT| AABC, A, =A,. B, =B,. C,=C,.

xy L AL BInxy=M, Clnxy=N.

KL | a) BN L BM, CN LCM.

b) BN, CM, Al ddng quy.
X

-
=
a” "

Chimg minh:

a) Al la ua phan gidc goc
A ma xy LAl vay xy la
tia phan gidc BAX' (géc ké
bb véi A, tic Ja géc ngodi . .
cua AABC1ai A). Hinh 233

N 1a giao clia dudmg phan gidc géc C va géc ngodi tai A, vy BN Ia tia phan
gidc cua ;f!;' (g6¢ ngoai tai B). Suy ra BN L BM (hai duong phan gidc clua
hai géc ké b nhau).

Chimg minh tuong ty, ta vé géc ngodi tai C nén CM L CN.

b) NB la tia phan gidc géc ngoai tai B;

CM la tia phan gidc géc ngoai tai C.

Al 1a tia phan gidc géc trong tai A (khong ké b véi B va C).

Vay BN, CM, Al déng quy.

(hinh 234)

Xét AOMN c6: MI 1 tia phan gidc ciia M
MK L MI (gia thiét).
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Vay MK la tia phdn gidc cua NMx

(g6¢ ké b véi M) vd géc ngodi cua
AOMN tai M.

Tuong tu, xét tai dinh N, ¢6:

O
NI la tia phan gidc coa N

NI L NK (gia thiét). |
Viay NK phai la tia phan giic cia Hinh 234

yNM (géc ké b véi N ) va géc ngoai ciia AOMN tai N.

Tir d6, 1a ¢6 K 1a giao diém cua hai dudbmg phan gidc hai géc ngoai tai M va N.

Vay OK Ila tia phan gidc cua géc ;65; , hay OI va OK trung nhau.
14. (hinh 235) A

AABC ¢6 A=90°. Liy M Ila trung
diém cua canh BC.

Theo bai 10 - On tap chuong 2, ta ching

8 H 5
minh dugc: MA = MB = MC = %BC inh 23

Do MA = MB, viy M nim trén dudmg trung truc cua AB
Do MA = MC, viy M ndm trén dudng trung truc cia AC
Do MB = MC, vaiy M nim trén dudng trung truc cua BC,
Vay M la giao diém cua ba dudmg trung truc cia AABC.
15. (hinh 236) '
P ndm trong géc x‘a‘y = 90°,
GT | AI=1P; AP LOx: 2 Moo =P
BE = EP; BP 1 Oy.
a) A, O, B thang hang.

KL | b) O giao diém cua ba duomg
trung truc AAPB. Hinh 236 B

o .
afw
m¥E
~
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Ching minh:

a) Xét AAOP cé:
Ox la dudng trung truc cua AP nén OA = OP.

AAOPcan tai O = Ol vira la trung truc vira la phan gidc cua 0
=01 =02.

Tuong tu, xét ABOP c6:
Oy la trung truc cua BP, nén OB = OP.
OE vira la trung truc vira la phan gidgc= O, = 0,.

T (2) va (4), ta cé:
0, +0, =0, +0;.

Ma O, +0, =90° (gia thict).

Viy 61 +64 =90° :>61 +62 +63 +64 = 180°.

Diéu d6 chimg 16 A, O, B thing hing.

b) Theo chimg minh cau a):
AAOPcannén;i:f’; o

-~ A}:A+B=PI+P2a

ABOP cén nén B=P,

(1)

(2)

(3)
(4)

Do A, O, B thing hiang (chimg minh ciu a), nén AB la mot canh cia AAPB,

~ 180°

trd6: A+B+(P,+P,)=180° <> A+B=P +P, =—— =90°.

Vay AAPB vuong tai P, ¢6 O la trung diém canh huyén AB.

Theo bai 14 dang 3 trén, O la giao diém cua ba duimg trung truc cia AAPB.

(hinh 237)

GT | AABC, A, = A,, H € IC, HK // Al cit AB va AC tai E. F.

a) AK la trung truc cua EF
KL | b) AK L Al
¢) H chuyén dong AK ¢6 dinh.
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Chimg minh:
a) Xét AAEF, co:

E = A, (déng vi Al // HE);

F = K; (so le trong Al // HE);

Ma A, = A, (gid thié)= E = F
=> AAEF can tai A. (Dpcm) e

b) Goi K la giao cia EH va dudmg trung truc cia EF. AAEF can 1ai A nén AK
vira 12 dudmg trung true, vira 1a dudmg phan gidc ciia géc EAF. Ma BAC va
CAF 1a hai g6c ké b c6 Al va AK 12 hai tia phan gidc nén Al L AK.

¢) AABC ¢6 dinh nén dudmg phan gidc Al ¢6 dinh, AK L Al nén Al ciing
¢6 dinh. Diém H chuyén dong trén IC thi AEAF lu6n can tai A nén dudmg
trung truc qua A cé dinh. o

(hinh 238)

AABC can: AB = BC, Al =B, IN L AB,

GT | AK = KC, KM L AC, AP = MB.

a) AAMC, AANB can
b) AM = AN= PC.

KL

Chimg minh: M
a) M nim trén duimg trung truc AC nén
MA = MC = AAMC cén tai M.

N nidm trén dudmg trung truc cia AC nén NA = NB = AANB cin.
b) Xét AAMK va AANI, cé:

B c N
Hinh 238

Al=AK= —AB

MAK = C (vi AAMC cin)
IAN = B (vi AANB can).

Ma B = C (do AABC cin) => MAK = IAN.
Vay AAMK =AANI (canh géc vudng, géc nhon) => AM = AN, (1



Xét AABM va ACAP, cé6:
AB = CA (theo gia thiét); DM = AP (theo gia thiét).

MBA + ABC = 180°. (2)

PAC + MAC = 180°. (3)
Ma ABN = MCA (vi AABC cin) S i

oo il }:: ABN = MAC. (4)

CAM = MCA (vi AAMC can)

T (2),(3) va(4),suyra: MBA = PAC.
Vay AABM = ACAP (c.g.c) = AM =PC. (5)
Tu (1) va (5), tacé: AM = AN = PC.
18*. (hinh 239)
Xét AAKH va ABKC,, c6:
AK =KB; KH=KC,.
= AAKH = ABKC, (c.g.c).
Suyra: AH=BCI- (l)

Ma A, = B, = AH // BC, (c6 hai géc so
le trong béng nhau). (2) A,

Xét AAHI va ACB,I, cé: Hinh 239

HI=1B; Al=IC
= AAHI = ACB,1 (c.g.c)=>AH = CB,. (3)
Ma A, = C,, vdy AH// CB,. @
Tur (1) va (3),1ac6: AH = BC,. (5)
Tu (2) va (4),1a c6: AH // BC, // CB,. (6)

Tuong tu nhu trén, ta chimg minh duoc:

AAKC, = ABKH; m = CA,B; ABFH = ACFA, dé suy ra:
AB/J/AC,//ICA,. (7)
BH=AC,=CA,. (8)

Tuong ty, ta chimg minh duge: ABFA, = ACFH; AAIB = ACIH d¢€ suy ra:
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CH // BA, // AB,. 9
CH = BA, = AB,. (10)
Ma AH = BH = CH (tinh chit giao diém ba dudng trung truc). (11)
Tu (11), (5), (8), (10), ta cé:
BC= CB, = AC, = CA = BA,| = AB,.
b) Xét AC,AB, va ACA B la hai tam gidc can, ta cé:
CiA=CA| = AB; = A;B:
AC,//A\C; AB,;// A|B (chimg minh trén).
Vay E;XB—; = J‘,B (c.g.c) = B|C, = BC.
Tuong tu nhu trén, ta chimg minh duoc:
AAC|B = AA|CB => A|B, = AB.
AACB, = AA|C,B = A|C, = AC.
Vay AABC =AAB|C, (c.c.c).
(hinh 240)

AABC c6: Atd, BN = BA,

GT | CM = CA. Tia phan gidc B
cit AM 1ai E. Tia phan gidc

C cit AN tai F.

KL | AH LEF.

Hinh 240

Chimg minh:
Géc A t, nén BC In hon AB va AC, vavaaNnamglmhmdlém BvaC.
Mat khdc, AABN c6 BN = BA, nén AABN cén tai B.

Vay BE Ia tia phan gidc B, déng thi ciing 1a duimg cao=> BE L AN.
AACM c6-CA = CM nén AACM can tai C = CF Ia tia phan gidc C va
ciling la duomg cao=> CF 1L AM.

AAFEF ¢6 BE L AN va CF L AM. Goi H la giao diém cta BE va CF thi H la
truc tam AAEF, hay AH phai vuong géc vai EF (tinh chit ba dudmg cao
trong tam giédc).

I4B-M'GTisin? 1111
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(hinh 241)
GT | AABC cé6:
BK 1 AC, BE = AC,

CH 1 AB, CF = AB.

KL | a) AE = AF
b) AE 1 AF.

Chimg minh:

a) Xét AABE va
AFCA., cé: E

AB = CF; BE = AC (gia thié).
Ma ABE = K‘; +90°; ACF = I; +90° (tinh chat géc ngodi tam gidc).

Hinh 241

— ABE = ACF.
Vay AABE = AFCA (c.g.c)= AE = FA va AEK = CAF. ()
b) Tacé AEK + EAK = 90°. Q)

Tir (1) va (2) suy ra: CAF + EAK = 90°, hay EAF = 90°.
Vay AE = AF va AE L AF.
(hinh 242) D

GT | AABC: AH L BC, AD = BC,
BE L AB, BE = AB, CF 1L AC,
CF = AC.

KL | a) DC = BF, DC 1 BF
b) DH, BF, CE déng quy.
Chimg minh:

a) ADAC va ABCF cé6:

DA = DC; AC = CF (gia thiét)
DAC = BCF (g6c c6 canh B H c

tvong (ng vudng goéc, cung tu
CBLAD; CFLACQ).

Vay ADAC = ABCF (c.gc) = DC =BF; E; =F.

E

Hinh 242

211



22,

212

Ma C, + C, = 90° (gia thiét)= F + C, = 90°.

Trong ACFI ¢6: F + C, = 90° = CIF = 90°. Vay DC L BF.

-~

b) Tuong tu, ta chimg minh duge: ADAB = ACBE (c.g.c)= ﬁ; = E,
Ma B, + B, = 90° = E + B, = 90°.

Trong AEBG cé: ﬁ+ﬁ; = 90° = EBG = 90° = DB L CE.
Trong ADBC ¢6 DH L BC; BI L AC; CG L AB. Vay DH; BI, CG la ba dudng
cao cha ADBC, hay ba dudmg thing déng quy (tinh chit ba dudmg cao).
(hinh 243, 244)

Trudc tién, 1a thiy A khong thé bing 90° vi néu A = 90°
thi truc tam H sé trung 1én dinh A. Khi d6 AH =0.

Ta xét cac truomg hop: 1 .

Truong hop 1: A < 90° (hinh 243).

Xét AAHK va ABCK, c6: 8 C
AH = BC (gia thi&); Hinh 269

E{ = E (g6c¢ c6 canh wong img vudng géc).

Vay AAHK =ABCK (canh huyén, géc nhon)= AK = BK= AABK vuong
can tai K, nén BAC = 45°,

Truimg hop 2: A>90° (hinh 244).

Khi d6 truc tam H s& ndm ngodi tam gidc. Tuong tu,
ta chimg minh dugc: AAHK = ABCK (canh huyén,
go6c nhon) = HK = BK.

Vay ABKH vudng can tai K = BHC = 45°. (1)

Ma hai géc BHC va BAC c6: BA L HC; CA L HB, Hinh 244
trong 6 BHC Ia géc 1, nén: BHC + BAC =180°. 2)

L

Tu (1) va (2),1a c6: 45° + BAC = 180° = BAC = 135°.



(hinh 245)

a) E la giao diém cta hai dudng phan gidc
cla hai géc ngoai tam gidc ABC tai B va C

nén AE I tia phan gidc cia A (tinh chat).
F 1a giao diém cla hai dudng phan gidc cia
hai géc ngoai AABC tai A va C nén BF la
tia phan gidc caa B (tinh chat).

P 1a giao diém cta hai duémg phan gidc cia
hai goc ngodi AABC tai A va B nén CP la
tia phan gidc cua C (tinh chat).

Vay AE; BF; CP la ba dudmg phan gidc cua ba géc trong AABC, hay AE;
BF; CP déng quy tai H.

b) H la truc tam AABC, vy H céich déu ba canh AABC (tinh chat).

Hinh 245

Tt P ha PQ L AC; PI L BC vi P ndm trén duémg phan gidc C nén cich déu
hai canh, vay PI = PQ, (1)

Ha PS L AB, vi BP 13 phan gidc ciia ABI nén PI = PS. ()
Tir (1) va (2), ta c6: Pl = PQ= PS.

Tuong v nhu chimg minh diém P, ta chimg minh diém F va diém E ciing
céch déu ba canh cia AABC.

¢) Tai A ta c6 QAB va BAC 1a hai géc ké bi, trong d6 AP 1a tia phan gide
clia (m; AE la tia phan gidc cua BAC. Vay AP L AE.

Tuong ty, tai B c6 IBA va BAC 1A hai géc ké b, trong d6 BP va BF 12 hai
dudmg phan gidc, nén BF L BP.

Vay trong AAFP ¢6 EA va FBla duomg cao, suy ra H 1a tryc tam AAFP.
(hinh 246)
a) Xét ABDF va ABAC, cé:

AB la canh chung

A, = B (géc so le tao bai d; // AC)

B, = A (géc so le tao bdi dy // AC).
Viay AABF = ABAC (g.c.g) = AF =BC. (1); FB=AC (2).
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Tuong tu, ta chimg minh dugc: .
AAEC = ACBA (g.c.g) F
= AE =BC (3); CE= AB (4).

Tuong tu, ta ciing chimg minh
duge: APBC = AACB(c.g.c)

=> DP = AC (5); PC= AB (6).
Vay ba tam gidic AABF; ABCP; AACE
cung bing AABC, hay

AABF = ABCP = AACE = AABC. P2
b) Tir (1) va (3), ta c6: AF = AE. Hinh 246
Ma AH LBC; d;// BC viy AHL d; = AH la dudng trung truc cia EF
(theo dinh nghia).

Tuong 1y, ta chimg minh duoc Bl 13 dudmg trung truc cta FP. Vay ba dudmg
cao AH, BI, CK cia AABC la ba dudmg trung truc cia AAFP.

ON TAP CHUONG 3

AABC ¢6 H = 90°; E =30° = AB= %AC (tinh chat).

Theo gia thiét : AH = -;-BC: AC = BC = AABC céntai C.

Trong AABC: A + B = 180° - C = 180° - 30° = 150°.
Ma theo chimg minh trén, AABC cin tai C = A= ﬁ viy:

A=B=——=75.

(hinh 247)

Trén BC 1dy diém E sao cho BE = AB.
Vi BC > AB (gia thiét), nén BC > BE.
Vay E nam giira B va C. Hinh 247




Xét AABD va AAED cé:
BD la canh chung; BA = BE (cich vé); B, = B, (gia thiét).
Viay AABD =AAED (c.g.c), suy ra:

D, = D,. (1
AD = DE. (2)
Ma D, < E, (E, la goc ngodi ABDE ). 3)
D, < C (D, la géc ngoai ADBC ). )
Tir (1), (3), (4), suy ra: E, > C = DC > DE (dGi dién géc 16n hon 1a canh
16n hon). (5)
Thay (2) vao (5), ta c6: DC > AD. N
(hinh 248)
a) B>C= AC > AB (canh d6i dién
g6c 16n hon). (1)
Vay HC > HB (c6 dudmg xién 16n hon).
b) E thu6c BH nén HE < HB, vay: - . -
: F B E H CF
AE < AB (hinh chiéu nhd hon thi dudmg
xién nho hom). 2) Hinh 248

Véi diém F nim trén dudmg thing BC, ¢6 2 trudmg hop:
TH I: F nidm trén tia d6i cua tia CB thi HF > HC, suy ra:
AF > AC (hinh chiéu Ién hon). (3)
T (1) va (3), ta c6: AF > AB. (4)
Tir (1) va (4), ta c6: AE < AB < AF.
TH 2: F ndm trén tia d6i cua tia BC ¢6: HE < HB < HF.
Viy: AE < AB < AF (hinh chi€u Ién hon thi duémg xién Ién hon).
(hinh 249) A

a) Ap dung dinh Ii Py-ta-go vao AAHB,
AAHC ta cé: M

AB? = AHZ +BHZ. ()
AC? = AH? +CH?. (2 c Hinh 249
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LAy v€ trir vé& clia (1) va (2), ta cé:

AB? - AC? = BH? - CH2. *)
b) Ap dung dinh Ii Pi-ta-go vio AMBH va AMHC., ta c6:

MB? = MH? + HBZ. 3)

MC? = MH? + HC2. (4)
Ly v€ trir v€ clia (3) va (4), ta cé:

MB? - MC? = HB? - HC?. (**)
Thay (**) viio (*), ta c6: AB? - AC? = MB? - MC2.

(hinh 250)

a) Xét AABC, c6: AB= AC.

Ma AM + AN = 2AB (gia thiét).

= AM + AN = AB + AB
= (AM + BM) + (AN - CN)
=AM + AN + BM - CN

= BM = CN. | (1)

b) Xét ACNF, cé:

F=B (so le trong)

C, = C, (d6i dinh).

Ma B = E; (tinh chét tam gidc can)= F = E‘I
Suy ra ACNF cantaiN = CN = NF. ' (2)

¢) Tu (1) va (2), ta c6: BM = NF (ciing bing CN).
Xét AABM va AFNK, cé:

BM =NF, B = F (so le trong);

M = KNF (so le trong).
= ABMK = AFNK (c.g.c), suy ra: BK = KF va MK = KN.
Vay K la trung diém ciia MN, hay AK Ia trung tuyén ciia AAMN .



(hinh 251)

GT | AABC, B+C =60°, AD Ia phan gidc ciia A,
Fe AB: AF = Al, E€e AC: AE = AL
a) AB la trung truc El, DC la trung truc
KL | b) AD LEF
¢) AEIF déu. E F
Chimg minh:
a) ﬁ . E = 60° (gia thiét), vay
BAC = 120° = FAC = 60° (ké ba
nhau). B 5
AIAF c6 Al = AF (gia thiét), vay e
AAIF can tai A. Hinh 251

C6 DAC = FAC = 60° = AC Ia tia phan gidc viy AC vira la dudng cao,
trung truc, hay AC la trung truc cua IF.

Chimg minh tuong tu, xét AEAI c6 AB I tia phan gidc ciia EAI va AE = Al
(gia thiét) = AEAlcan tai A. Viy AB vira |a phan gidc vira l1a duomg trung
truc cua EI

b) E nim trén AC, ma AC la trung truc cua IF nén EI = EF (tinh chat). (1)
Vay AEIF can tai E.

F ndm trén AB, ma AB la trung truc cia EI nén FE = FI (tinh chét). (2)
Vay AEIF cén tai F.

Tir (1) va (2), ta ¢6: El = EF = FI, hay AEIF déu.

¢) Tir d6 suy ra A la giao diém ctia ba dudmg trung truc trong tam gidc déu
nén ciing 12 giao diém cua ba dudmg cao. Vay AD L EF.

(hinh 252) "

GT | AABC, A=90°, B = B,, DHLBC,
DHABA =N.

KL | a) So sanh AD va DC.

b) BD LNC.

¢) ABNC la tam giac can.
d) AH //NC. B Hinh 252
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Chimg minh:
a) Ta c6: DA = DH (vi D ndm trén duong phén giic).
Trong ADHC ¢6 DC > DH (canh huyén, canh géc vuong) = DC > DA,
b) Xét ABNC,c6:
NH L BC (gia thiét)
CA L BN (gia thiét).
Vay D la tryc tam cha ABNC nén BD la dudng cao thir ba va DB L NC.
¢) ABNC c¢6 BD I tia phan gidc cba B; BD lai 1a duémg cao (ching minh
cdu b), vdy ABNC cén tai B.
d) Xét AABO va ABHO vuong tai A va H, cé:
BO chung
B, = B, (gid thié).
=> AABO = ABHO (canh huyén, géc nhon)=> BA = BH (canh tvong (mg)
=> AABH cin tai B (dinh nghia).
Vay, BD la tia phin gidc cua géc & dinh nén né ciing 1a dudng cao, hay:

BD L AH;

Ma BD L NC (chimg minh cau b).
Viy AH //NC (cing vudng géc véi BD).
(hinh 253) A
GT | AABC (AB = AC > BC), AH 1 BC,

CK L AB, KE = KB, CF = AE. £
KL | a) ABCE can. K

b) So sdnh cédc géc cia ABCE véi cdc

goc ciia AABC. | B8 c

¢) AABF can.

Hinh 253 F

Chimg minh:

a) ABCE ¢6 CK L AB va KE = KB (gia thiét), vay KC vira 1 dudmg cao,
vira la dudmg trung tuyén nén ABCE cén tai C.




b) ABCE va AABC Ia hai tam gaic cﬂn cb goéc B 1a g6c day chung. Vay
cdc goc 0 ddy bang nhau la: = C = BEA.

— e

Hai goc & dinh cling bing nhau: A = BCE.
¢) Xét AAEC va AFCB, cé:

CE = CB (ABCE can); AE = CF (gia thiét).
Mat khic: EAC + BEC = 180°; BCF + C = 180°.
Ma theo chimg minh trén, ta ¢6: BEC = C = AEC = BCF.
Viay AAEC= AFCB (c.g.c)=> AC = BF (canh tuong img).
Ta lai c6: AC = AB (gia thiét) = BF = BA (ciing bing AC).
Vay AABF can tai B.
(hinh 254) M
GT | AABC: B = 2C, E; = é;
DN // BC,DHLBC,DHNAB=

KL | a) BD = DC.
b) BN = ND. , .
¢) D Ia giao diém cla ba dudmg phan B H
gidc cua ABMC.
Chimg minh:

a) Xét ABDC, cé:

Hinh 254

(1)

mlu:r

B, Bz (gia thiét) = Bz -

B, = 2C (gid thié) > C = 2. )

Tu (1) va (2), ta cé: ﬁ; = C => ABDC can tai D, hay DB = DC.
b) D= l?z (so le trong);

B, = B, (gia thié).

Vay D = B, (ciing bing B, ) = ABMD cén tai N = NB = ND.
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¢) ABDC can tai D (chimg minh cau a) nén DH la dudmg cao, ciing 1a duimg
trung truc ca BC (tinh chat). M thuoe dudmg trung tnuc ciia BC nén MB = MC.

Vay ABMC can, MH (hay MD) la dudmg cao (MD_L BC) va la phan gidc
cia BMC .

Mat khic, BD la dudng phan gidc cia B (gia thiét).

Vay D la giao diém cla ba dudng phan gidc trong ABMC .

(hinh 255, 256, 257) A

a) AH, BK, CI l1a ba dudng cao trong tam
gidc déu ABC. Vay AH, BK va CI ciing la
ba dudmg phin gidc cha ba géc A, B, C
(tinh chat). Suy ra: O la giao diém cia 3
dudmg phan gidc, nén Ol = OK = OH. (1)

O ciing la trong tam AABC, vay:

OH = %AH ( tinh chat). (2) Hinh 255

Tir (1) va (2). ta c6: OH + OK + OI = %AH ' %AH - %AH= AH.

b) Cdch 1: Sypcrp = -;-0*1'. AB;

Mia AB=BC = AC, nén:

" %O‘H'.BC - %O'H'.AB;

SMO'C = %O'K'AC = —;'OIK’AB
Vay: Sya0B + Sapoc + Saaoc
=Lor.AB+ LOHAB+ LOK AB
2 _ 2 2

= %—AB.{O'I' + O'H' + O'K").

Tong di¢n tich ba tam gidc trén chinh 12 dién tich AABC . Vay:

SaaBc = %AB.(O'I' +OH' + OK)). ‘ (1)



Mat khic: Syapc = %AH.BC = %AH.AB. (2)

Sosdnh (1) va(2),tacé: AH= 0T + O'H' + OK".

Vay O’ la diém bét ki trong tam gidc déu thi 16ng 3 khoang cich dén 3
canh bing do dai dudng cao coa tam gidc .

Cdch 2: Ta phii chimg minh t0ng
OH + OI + OK bing d6 dai dutmg
cao AF cia AABC (O la diém bdt ki
trong AABC; OH; OI; OK khoang
cdch tir O dén ba canh trong AABC
déu). That vay:

* T O ké MN // BC cit AF tai H.

Ta dé dang chimg minh duge
AOHF = AFEO (canh huyén, géc
nhon) dé suy ra: OH = EF.

* Vay ta cdn ta phai chimg minh: Hinh 257
Ol + OK = AE.

Xét AAMN c6: MN // BC (cich vé),

AF L BC (gia thiét).

}::»MN 1L AF.

Khi d6, AAMN c6 AF viza 1a dudmg phan gidc, vira 1a dumg cao va A = 60°
nén AAMN la tam gidc déu, suy ra AE = NP (ba dudmg cao bang nhau).

Ta chimg minh: Ol + OK = AE = NP.
Tir O ké OS // AM; OS cit NP tai Q. Chimg minh twong tu nhu trén, ta cé:
Ol = QP.

Xét ANSO c6: N = C = 60° (déng vi MN // BC).

S = A = 60° (déng vi OS // AC).
Vay ANSO la tam gidc déu NQ va OK la dudmg cao nén OK = NQ.
Tir céch phén tich trén suy ra ra cidch chimg minh.
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ON TAP CUOI NAM

(hinh 258)
. -~ - A C
a)Cicgécuilé: .-,
5 2 1
A+B+C 180° a
= = = 30",
342+ 1 6 a H Hinh 258
Viy: A =3.30° = 90°% B = 2.30° = 60°; C = 30°.
b) C=130° nén: AB =% BC (tinh chat). (1)
Theo Pi-ta-go, ta c6: AC? = BC? - AB. (2)

Thay (1) vao (2), ta cé :
AC? = BC? - (LBey? = Be? - Lpc2 3 pe2
2 il

=>AC=E92£.

BCV3

Vay ba canh cta tam gidc d6 la: AB =% BC, AC = ~e

¢) Céc gbc ¢6 canh tuong img vudng géc cung nhon la:
HAC ( BA L AC; BH L AH);

BAH (ACL AB: CB L AH).

B=
C=

a) AABC c6 AC < AB vay
C > B (d6i dién canh 16n hon 12

géc 16n hon). ¢ B~ E
AACF cin tai C, vy C = 2AFC. Hinh 259

AABE cién tai B, vay B = 2AEB (g6c¢ ngodi cha cdc tam gidc can).

Ma C>B viy AFC > AEB.

b) AAFE c6 AFC>AEB => AE > AF (d6i dién géc 16n hon 1a canh 16n hon).



(hinh 260) A

a) Hinh chiéu cia AB va DB trén dudmg thing
BC la BH, hinh chié¢u cua AC va DC trén dudng D
thing BC 1a CH.

b) Xét dudmg thing AH ta c6 hinh chiéu cua CA

va CD trén dudmg thing AH l1a AH va DH. Vi D B H
nim giita hai diém A va H nén HK < AH. Viy ta
¢6: CD < CA (vi hinh chi€u 16n hon thi dudng
xién I6n hon).

(hinh 261)
GT | AABC, A =120° A, = A,.
DH L AB, DK L AC, CI // AD.

KL |a) ADKH déu D
b) AACI déu. K

Chimg minh: o H A

a) AD 1a tia phan gidc cia A nén DH = DK

Hinh 261
(tinh chét), vy AHDK can tai D. y

Taco: Ay = Ay = 60° (gid thiét).
AADH vuong tai H (gia thiét) = HDA = 30° (vi A = 60°).
AADK vuong tai K (gi thiét) = KDA = 30° (vi A, = 60°).
—» HDA = HDA + ADK = 30° + 30° = 60°.
Viay AHDK cén c6 goc HDK = 60° nén AHDK Ih-tam gidc déu.
b) A = 120° (gia thiét) nén Ay = 60° (hai gc ké bl nhau).
1=A, = 60° (hai géc déng vi CI // DA)
ACl = .E = 60° (hai géc so le trong CI // DA).

Viy AACI c6ba géc bang nhau, bing 60° nén ACIA déu.
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(hinh 262) F
GT | AABC(A i, AC> AB), B, = B,,
AH L AD, MN L BD.

KL | a) AM =EN

b) EDN AB = F; MF = NC. - E N C
Chimg minh: el
a) AMBN c¢6 BD vira 12 phan gidc, vira 1a dudng cao (gia thiét), nén AMBN
cn tai B, ta dugc: BM = BN, (1)
Tuong tu, AABE c6 BH vira la phan gidc, vira la dudmg cao (gia thiét). Vay
AMBN can tai B, nén BA = BE. (2)

Tir (1) vaa (2) c6: BM - BA = BN - BE hay AM = EN.
b) + ABAD va ABED cé:

BD chung

BA = BE (theo (2))

B, = B, (gia thiét).

Vay ABAD =ABED (c.g.c), suy ra: BAD = BED (géc tuong img).  (3)
* AABF va ABAC c6:

B chung
BE = BA ( theo (2))

BAD = BED (theo (3)).
Vay AABF =ABAC (c.g.c), suy ra: BF = BC.
Ma: BM = BN (theo (1)), vdy ta c6: BF = BM = BC — BN hay MF = NC.
(hinh 263)
Ha Bl L AM; CK L AM.
Truée hét, ta thdy ABIM va ACKM la cdc tam gidc vuong tai I va K, cé:
BM = MC (gia thiét); IBM = KMC (d6i dinh).
= ABIM = ACKM (canh huyén, géc nhon).
Vay: Bl =CK. (1



a) SAABM = %BM.AH;

SaAcM = %CM.AH.

Ma BM = CM (gia thi€t); AH chung, vay
SaABM = Saacwm:

b) Saaco = ;AGCK. @)
. —— %GM.CK. 3)
AG = 2GM (tinh chit cua trong tdm tam giic). (4)
Tur (4). (2) va (3)1 taco: SMCG = 2Smm. (5)
C) SMGC = -;'AG.CK; S&AGB = %A(lﬂl.

Ma CK = CI (theo (1)), vdy: Space = SaAGE-
Theo (5),tacé :

SMGC = SMGB = 236(DM (ITOI'Ig dé 2SAGGM chinh la SMGB ).
Vay AABC dugc G chia thanh 3 tam gidc ¢6 S bing nhau.

1
SAABG = SAACG = SaBCG = ESMK‘-

d) Theo chimg minh cdu ¢):
1
SaAcG = 3SaaBc (6)
Theo chimg minh céu b):

1
Tha}’ (7) vao (6), ta cé: ZSACGM = sm\m hay SACGM = ESMM

) | =

7.  (hinh 264)

a) NAM + BAC + NAB + MAC = 360°. Ma NAB = MAC = %0° (gia
thi€t), viy: NAM + BAC + 90° + 90° = 360°, hay:
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NAM + BAC = 180°. (1)

— BAC < NAM (do AABC nhon).

b) Trén tia d6i cia tia DA lay diém I, sao cho:
DI = DA.

AADI va AIDB cé6:
BD =DC (gia thiét)
AD =DI (cich vé)
D, = D, (d6i dinh).

Viay AADI=AIDB (c.g.c), suy ra: "
AC = BL. ) Y

K; = f; (goc wong ing). Hinh 264

Ma A, = I, thi AC//BI (hai géc so le trong hing nhau).
ANAM va AABI c6:
AN = BA; AM = AC (gia thiét).
AC = BI (theo (2)).
Vay: AM = BI (cing bang AC);
NAM + BAC = 180° (chimg minh cau a)). ' (3)
ABI + BAC = 180° (géc trong cing phia céa AC//Bl).  (4)
So sénh (3) va (4), ta c6: NAM = ABI.
Vay ANAM = AABI (c.g.c), suy ra: MN = Al
Ma Al = 2AD.(cich v&), viy: MN = 2AD, hay: AD =% MN.

¢) AD cit MN 1ai H.

Xét ANAH c6: ANM = BAI (ANAM = AABI). (5)
H. A, D thing hang, nén:

HAN + NAB + BAI = 180° (trong d6 NAB = 90° (gid thiét)).
Viy: HAN + 90° + BAI = 180° <> HAN + BAI = 90°. (6)



Thay (5) viio (6). ta c6: HAN + ANM = 90°.

Trong ANAH ¢6 t6ng hai géc: HAN + ANM = 90°, vay géc con lai la
NHA phai bing 90° = AD L MN.
(hinh 265)

a) AC > AB, vay HC > HB (duotng
x1én ldn hon nén hinh chiéu 16n).

b) Theo bai todn vi du 1 (chuong 2
— Tam giac), ta cé:

Trong AABC: BO va CO Ila ta
phan gidc cia hai géc & ddy thi :

BFC=90°+%.

" o 0
Ma A = 90° (gi thiét), vay: BOC = 90° + 9% = 135°

Tuong tu: — VG AABH thi H la ¢ dinh, diy AB, AM va BM la phan gidc
cua hai géc 0 ddy, nén AMB = 135°.

~ Va AACH c6 H la dinh; AC la ddy va hai dudng phan gidc cua hai géc
dy 1a AN va CN, nén ANC = 135°.

Vay: BOC = AMB = ANC = 135°.

(hinh 266)

O la giao dié‘m‘cﬁa ba dugmg phan gidc g
nén O phai nam trong tam giic (lia
phan gidc ndm gitra hai canh cia géc ti

~ la hai canh trong tam gidc, nén tia phan
gidc phai ndm trong tam giac). Hinh 266
BC l1a trung truc ciia OH (gia thiét), vdy O va H thudc hai nira mat phing
doi nhau b 12 BC, suy ra H ndm ngoai tam gidc. Ma H thudc trung truc BC
(gia thiél). Vay OH thudc dudng trung truc cia BC, suy ra AABCcin tai A
tir d6 suy ra cich ve.
Chimg minh:
ABOC va ABHC, cé:

CO = CH; BO = BH (BC la trung truc cua OH).
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Ma HC = HB (H thuoc dudmg trung truc cia BO).
= 0B = OC = CH = BH; BC chung.

Vay ABOC = ABHC (c.c.c) = E; = ﬁ;; EE = E; (g6¢ tuong img).
Ma: ﬁ; = E;; E; = E; (BO va CO la phan gidc), vay:

B By < B3 § = Gy = & = B - ARG

AABH c6Hnimlltndm‘mglrungtmc&aABnénnécanlgiH(AH=HB)

=m=m=gﬁc.

—

Ma BAH = %R (AO 1a phan gidc), viy: — A = %.ﬁ'"c = A = 3ABC.

1
2
Tuong tu, ta c6; :R=3m=3ﬁ. (1)
Ma trong AABC ta luon c6: A + ABC + ACB = 180°. )
Thay (1) vio (2), ta duoc; SABC = 180° = ABC = 36°.

Vay BAC = 36° va A = 108°.

(hinh 267)

a) AABC déu, viy AB= AC=BC =a.

Tu dé: BP = -3'-3. (1

AP =§ a ( gia thiér).

Vay Bﬁ = 30°, suy ra: BP =-2|. BQ (canh Hinh 267
doi dién géc 30° bing nira canh huyén).
M&BC:a,nénQC:%a_ &

Tuong t, xét AQCS c6: Q = 90°; C = 60° (gia thiét).



vayé_s'“C=3o°::-QC:%sc:asc:zqc:z.';a:%a. (5)

Ma SC = %a. suy ra: AS=-%a. (6)

Xét APBQ; AQCS; ASPA c¢6:

BP=QC= QS=%a (theo 1, 4, 6);

AP = BQ =SC=%3 (theo 2, 3, 5);

. -~

A =B=C=60° (gia thiét).
Vay APBQ = AQCS = ASPA (c.g.c), suy ra: ﬁFQ = C_—aé = ASP = 90° (ba
g6c tuong tmg ). Vay ASP = 90° nén PSL AC.
b) Suy ra: PQ = QS = PS (ba canh tuong img), viy APQS la tam gidc déu
(ba canh béng nhau).
¢) Goi O la tam cua APQS déu thi PO, QO, SO la céc tia phan gidc cha géc

S'TIT'Q: Faé: GST’ Vay, ta ¢c6:

e -

P, =Q, =5, = 30° (bing %P;Q; S = 60°).
Suyra:  BPO = 90° +30° = 120° (hai géc ké nhau);
CQO = 90° +30° = 120° (hai géc ké nhau).

ASO = 90° +30° = 120° (hai géc ké nhau),
"ABPO = ACQO = AASO(c.g.c) = BO =CO = AO.
Vay O la tam cua AABC.
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