GIAQ VIEN: LE THINGA
HSG-HH7-CHU DE 1. PUONG THANG VUONG GOC. PUONG THANG SONG SONG
Chuyén dé 1. HAI GOC POI PINH
A. Kien thirc can nhé N ’
1. Hai goc doi dinh la hai goc ma moi canh cua goc nay la tia doi cia A

mot canh cua goc kia (h.1.1). \/D
2. Hai goc dbi dinh thi bing nhau: AOC = BOD; AOD = BOC . 0

B. Mgt sb vi du o e
Vi du 1: Cho gdc bet AOB. Trén hai nira mat phang doi nhau bo AB vé C
hai tia OM va ON sao cho AOM =BON . Chung minh rang hai goc
AON va BOM 1a hai goc déi dinh.
Giai (h.1.2)

* Tim céch giai
Dé ching té hai géc AON va BOM 1a hai goc ddi dinh, ta can chuang to mdi canh Hinh 1 .4
cuia goc nay 1a tia d6i mot canh cua goc Kia. Vi da c6 hai tia OA, OB ddi nhau nén

chi con phai chang to hai tia OM, ON d6i nhau bang cach ching to MON la géc bet.

* Trinh bay loi giai

G6c AOB la goc bet nén hai tia OA, OB d6i nhau. Hai géc AOM va BOM M

ké bl nén AOM +BOM =180°. \

Mit khac AOM =BON (dé bai cho) nén BON + BOM =180°. A o B
Suy ra MON =180°. Vay hai tia OM, ON doi nhau. \

Hai goc AON va BOM c6 moi canh cua goc nay la tia doi mot canh cua N

goc kia nén ching 1a hai gécvdéi dinh. ) ’

Vi du 2: Cho hai duong thang EF va GH cat nhau tai O tao thanh bon

g6c khong ké goc bet. Biét tong EOG +GOF + FOH = 250°. Tinh s6 do cua bdn goc tao thanh.
Giai (h.1.3)

Hinh 1.2

* Tim cach gidi ’ ‘ ’ )
bé tinh duoc s6 do cua bon goc tao thanh, trudc tién can tinh dugc s6 do cia mot trong bon goc do.
* Trinh bay loi giai
Ta c6 EOG+GOF +FOH =250° (d¢ bai cho), ma EOG+GOF =180° (hai goc ké bu) nén
FOH = 250°-180°=70°.
Tacod GOF +FOH =180° (hai goc ké b)) = GOF =180°—70° =110°.
Vay EOG = FOH =70° (hai goc dbi dinh); HOE = GOF =110° (hai goc d6i dinh).
* thn Xét: Sau khi tinh dugc s6 do cua mot goc, ta tinh duoc s do cua ba goc con lai nho van dung tinh
chat cua hai géc, ké bu, hai goc doi dinh. q 7
Vi du 3: Cho bon duong thang cat nhau tai mot diém. Xét cac goc khong co diém trong chung, chang to
rang ton tai hai géc nho hon hoac bang 45°.
Giai (h.1.4) G
* Tim cach giai ‘ q ‘
Hai goc doi dinh thi bang nhau. Do d6 dé chung to ton tai hai géc nho hon

hoic bang 45°, ta chi can chiing to ton tai mot goc nho hon hoidc bang = e :
45°, \
* Trinh bay loi giai H

Bén dudng thang cit nhau tai mot diém tao ra 8 goc khong co diém trong
chung.

Néu tat ca cac goc nay déu Ién hon 45° thi tong cua ching 16n hon 45°.8=360°. Piéu nay vé li, vi tong
cta 8 goc nay dung bang 360°.

Vay phai ton tai mot géc nho hon hodc bang 45°. Goc nay va goc ddi dinh véi né bang nhau. Do d6 ton
tai hai goc nho hon hoic bang 45°.

Vi du 4: Trong hinh 1.5, hai g6c AOC va BOD la hai goc d6i dinh. Hai tia OE, OF 14 hai tia d6i nhau.
Cho biét tia OE Ia tia phan giac cua goc AOC, chirng to rang tia OF I tia phan gi4c cua goc BOD.

Hinh .3
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GIAO VIEN: LE THI NGA

Giai (h.1.5)
* Tim cach giai
Ta can chiing t6 O, =0, . Mudn vay phai sir dung tinh chét cta hai goc dbi dinh.
* Trinh bay loi giai ’ ’ )
Hai géc AOC va BOD la hai goc doi dinh nén cac tia OA, OB do6i nhau, cac tia OC, OD doi nhau. Ngoai
ra, hai tia OE, OF ciing d6i nhau nén ta c6 O, =0,;0, =0, (hai goc ddi

P
dinh). Vi O, =0, (d& bai cho) nén O, =0, . (1)
Mt khac, tia OF nam giira hai tia OB, OD. (2) o
nén tir (1) va (2) suy ratia OF la tia phan giac cua goc BOD. M y N
C. Bai tap van dung
*Tinh so do géc ’ ’ 7 Q
1.1. Hai duong thang AB, CD cat nhau tai O tao thanh bon géc khéng ké goc
bet. Biét AOC +BOD =100°. Tinh s do cia mdi géc tao thanh. Hinh 1.7
Huwoéng dan gidgi (h.1.6)
Taco: AOC =BOD (hai goc ddi dinh) ma AOC + BOD =100° nén AOC = BOD =100°:2 =50°.
Hai goc AOC va BOC ké bl nén BOC =180°—50°=130°.
Do d6 AOD =BOC =130° (hai goc qéi dinh). ’
1.2. Cho hai duong thang MN, PQ cat nhau tai O tao thanh bon géc khéac

g6c bet. Biét NOP zéMOP . Tinh sé do cua mdi géc tao thanh.

C
Huwoéng ddn gidi (h.1.7) M.
Hai goc NOP va MOP ke bui nén NOP +MOP =180° ma NOP :%MOP ks
A 0 B
nén NOP =522 _ 720 MOP =180°- 72° =108°. \D :
2+3 , Hinh 1.8
Suy ra MOQ = NOP =72° (hai goc dbi dinh); NOQ = MOP =108° (hai

goc ddi dinh). q , ,
1.3. Cho hai duong thang AB, CD cat nhau tai O. V& tia OM la tia phan giac cua goc AOC. Biét
BOD =a°(0 < a <180) . Tim gi4 tri cia a d&¢ BOM =155°.

Huwoéng dan gidi (h.1.8)
Taco AOC =BOD =a° (hai goc ddi dinh).
Tia OM la tia phéan giac cua géc AOC nén AOM = MOC :a?o.

Hai goc AOM va BOM ké bl nén AOM +BOM =180° suy ra BOM :180°—a?.

Taco BOM =155° <:>180°—%=155° o %:1800—1550 = %: 25° &= a° = 50° .
Vay a=50.
Luu y: Ki hiéu < doc 1a “khi va chi khi”. K G
Khi viét A< B ta hiéu tir A suy duoc ra B va nguoc lai, tir B suy duoc LY
raA. \ m2
1.4. Cho hai duong thang EF, GH cit nhau tai O. V& tia phan giac OK
cia goc EOG. Biét FOK =me(0<m<180). Tim gi4 tri caa m dé E 0 F 8
FOH =110°. i
Huwoéng dan gigi (h.1.9) H
Hai goc EOK va FOK ké bu nén EOK + FOK =180° Hinh 1.9

Hinh [ .0
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GIAQ VIEN: LE THI NGA
= EOK =180°-—m°.
Tia OK la tia phan giac cua géc EOG nén EOG =2(180°—m°).

Vi FOH d6i dinh véi EOG nén FOH = EOG :2(180°—m°).

Taco FOH =110° < 2(180°—m°) =110° < 180°—m° = 55°
< m°=180°-55° < m°=125°. Vay m=125.

1.5. Cho hai duong thang AB, CD cét nhau tai O, BOC =60°.
Mot tia Ox ¢ thé trung v{yi tia OB hoac OC hpac nam gif;a hai Hinh 113
tia nay. Ve tia Oy la tia doi cua tia Ox. Tim s6 do 16n nhat cua

goc AOy. A /S —

Huéng dén gigi (h.1.10) i ) B
Hai goc AOy va BOx 1 hai goc dbi dinh nén AOy = BOX. D

Ta c6 BOx<BOC nén AOy<60°; dau “=" xay ra khi tia Ox tring véi
tia OC. ’ ‘
Vay so do 16n nhat cua goc AOy la bang 60° khi tia Ox trung véi tia OC.
1.6. Cho ba duong thang AB, CD va MN cat nhau tai O.
a) Trong hinh V& c0 tat cd bao nhiéu goc?
b) Chiing t6 rang trong cac goc noi trén ton tai hai goc tu.

7 ’ Huwoéng dan gidi ’
a) Ba duong thang cat nhau tai O tao thanh 6 tia. So gdc do 6 tia tao ra la:
% 15 (goc).
b) Xét hai duong thang AB va CD trong ba duong thing da cho (h.1.11). Hai A 0 B
duong thang nay tao thanh bon goc khong 6 diém trong chung. Tong cua bon
géc nay bang 360° nén trong bon goc do phai ton tai mot goc 16n hon hoac D
bang 90°. , ‘ 7
That vay, néu mdi goc d6 déu nhé hon 90° thi tong cuia ching nho hon
900.4=360°‘Z vo Ii. Hinh 1.11
Gia str goc ton tai néi trén 1a goc BOD.
- Néu BOD >90° thi AOC =BOD >90°, bai toan di giai xong.
- Néu BOD =90° thi ta xét tiép duong thang thir ba MN di qua O (h.1.12). C
Gia sir tia ON nam trong goc BOD. Khi d6 goc BON la goc nhon do d6 AON M
la goc to (vi BON va AON Ia hai g6c ké bu). Goc AON la géc t thi goc

BOM I3 goc tl (vi BOM = AON ). " 5
Vay ludn ton tai hai goc ti trong sé 15 goc duoc tao thanh. A & \

Hinh 1.10)

» Chiing t6 hai tia d6i nhau , ’

1.7. Chung to rang hai tia phan giac cua hai goc doi dinh 1a hai tia doi nhau. N
, Huwéng dén giai (h.1.13) D

Xét hai goc doi dinh AOC va BOD. Goi tia OM la tia phan giac cua géc AOC;

tia ON la tia phén giac cua goc BOD. Ta phai ching to hai tia OM, ON doi

nhau.

Ta c6 AOC =BOD (hai goc dbi dinh) ma O,=0,;0,=0, nén O, =0, (Mot nira cua hai goc bang

nhau).

Vi AOB =180° nén AOD + DOB =180°

= AOD+0, +0, =180°
= AOD+0, +0, =180° (vi O, =0,).
Do d6 MON =180°.

Hinh 1.12
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GIAQ VIEN: LE THI NGA
Suy ra hai tia OM, ON ddi nhau. ,
1.8. Cho hai duong thang AB va MN cat nhau tai O sao cho
AOM <90°. Trén nira mat phang bo AB ¢6 chira tia OM, Ve tia OC \/ sao
cho tia OM la tia phan giac cua goc AOC. Trén nira mat phang bo AB A 0 B co
chira tia ON V& tia OD sao cho tia ON la tia phan giac cua goc BOD. \
Chung to rang hai tia OC, OD la hai tia doi nhau.

Huwoéng dén gidgi (h.1.14)
Theo d& bai ta c6 AOM =MOC,BON =DON ma AOM =BON Hinh 1.16 (hai
goc dbi dinh) nén MOC = DON .
Taco MOD -+ DON =180° (hai gég ké bQ), suy ra MOD +MOC =180°. )
Hai goc MOD va MOC la hai goc ke, c6 tong bang 180° nén hai tia OC, OD doi nhau.
e Chizng té m¢t tia la tia phan giac o N ‘
1.9. Cho hai goc AOB ya AOC la hai goc ke bang nhay, moi goc deu la goc
tu. Ve tia OB’ la tia doi cua tia OB, tia OC’ 1a tia doi cua tia OC. Chung
to rang tia OA la tia phan giac cua géc B'OC'.

Huwong dan gidi (h.1.15)

Ta c6 AOB = AOC (dé bai cho) ma BOC'=COB’ (hai goc ddi dinh) nén
AOB-BOC'= AOC-COB'.
Do d6 AOC'= AOB'. (1)

Mat khac, tia OA nim giira hai tia OB’ va OC'. (2) Hinh 1.17
Néu tir (1) va (2) ta dugc tia OA la tia phan giac cua géc B'OC'. A vy 5
1.10. Cho gbc bet AOB. Trén ciing mét nira mat phang bo AB Vé céc tia ‘\\\
OC va OD‘sao cho AOC = BOD =150°. V& tia OE la tia d6i cua tia OD. 6., N
Chung to rang tia OB la tia phén giac cua goc COE.

Huwéng ddn gidgi (h.1.16) Hinh 1.14

Hai goc AOC va BOC ké bu nén AOC + BOC =180°

= BOC =180°-150°=30°.

Tuong tu, ta tinh dugc AOD =30°.

Tacd BOE = AOD =30° (hai goc ddi dinh).

Suy ra BOC =BOE =30°. (1)

Tia OB nam gitra hai tia OC va OE. (2)

Tu (1) va (2) ta dugc tia OB la tia phan giac cua goc COE.

e Dém géc, dem tia

1.11. Cho bén duong thiang cit nhau tai mot diém. Tim sb cip goc dbi dinh
dugc tao thanh (khong ké goc bet).

a) Bing cach liét ké;

b) Bang céch tinh toén.

Hinh [ .15

Huwoéng ddn gidi (h.1.17)
a) Liét ké cac cap goc ddi dinh
* Xét céc cap goc “don™:
Goc 1 ddi dinh véi goc 5; Goc 2 d6i dinh véi goc 6; Goc 3 ddi dinh véi goc 7; Goc 4 ddi dinh vai goc 8.
CO tat ca 4 goc “don” dbi dinh.
* Xét cac cap goc “ghép doi” (ghép hai goc don ké nhau thanh mot goc “ghép doi”):
Goc 12 d6i dinh véi goc 56; Goc 23 ddi dinh véi goc 67; Goc 34 d6i dinh véi goc 78; Goc 45 d6i dinh
véi goc 81. CO tat ca 4 cip goc “ghép doi” ddi dinh.
* Xét c4c cap goc “ghép ba” (ghép ba goc don ké nhau thanh mot goc “ghép ba™):
Goc 123 d6i dinh vai goc 567; Goc 234 dbi dinh véi goc 678; Goc 345 ddi dinh véi goc 781; Goc 456 doi
dinh vai goc 812. C6 tat ca 4 cap goc “ghép ba” ddi dinh.
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GIAO VIEN: LE THI NGA

Vay tong cong c6 4.3=12 cap goc doi dinh.

b) Xay dung cong thirc tinh s6 cap goc doi dinh.
C6 4 duong thang cat nhau tai mot diém nén co: 4.2=8 (tia). o

S6 goc do 8 tia tao ra la 877 =28 (goc).

Khoéng ké goc bet thi sb g6c con lai la: 28—4 =24 (gdc).
Mdi goc trong 24 goc nay déu co6 mot goc ddi dinh véi né nén sé cap goc doi A O B
dinh duogc tao thanh 1a 24:2=12 (cap).

* Nhdn xét: Néu c6 n duong thang cat nhau tai mot diém thi sé cap goc ddi

dinh (khong ké goc bet) duoc tao thanh 1a n(n-1). D
That vay, sé tia do n dudng thang cat nhau tai mot diém tao ra la 2n (tia). ,
2n(2n _1) Hinh2.1

S6 goc do 2n tia tao ra la: =n(2n-1).

Khong ké n goc bet thi s6 goc con lai la: n(2n-1)—n=2n’—n-n=2n*-2n=2n(n-1).

S6 cap goc dbi dinh 1a: w =n(n-1).
1.12. Cho n dudng thang cit nhau tai mot diém, ching tao thanh:
a) 20 cap goc ddi dinh (khdng ké goc bet);
b) 90 cip goc ddi dinh (khdng ké gac bet).
Tinh gia tri cua n trong mai truong hop.
Huwéng dan gidi

}u
=
s

a) Taco: n(n-1)=20
b) Tacé: n(n—1)=90
n(n-1)=54=n=5.
n(n-1)=109=n=10
Vay n=5. Vay n=10.

Y
Hinh2 .3

Chuyén dé 2. HAI PUONG THANG VUONG GOC

A. Kién thirc can nhé

1. Hai duong thang AB, CD cit nhau va trong cac gac tao thanh c6 mot goc vudng duoc goi 1a hai duong
thang vudng goc.

Trong hinh 2.1tac6 AB_LCD.

2. C6 mot va chi mot duong thang a’ di qua O va vudng goc véi dudng thang a cho trude (h.2.2).

a' a
O«
sl ul
a Q) a
Hinh 2.2a Hinh 2.2b

3. Buong thang vubng goc véi mot doan thang tai trung diém cua né dwoc goi la dudng trung truc cua
doan thing 4y.

Trong hinh 2.3, dudng thang xy 1a duong trung truc caa AB.

B. Mot s6 vi du
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Vi du 1: Cho géc bet AOB va tia OM sao cho AOM =60°. V& tia ON nam M

trong goc BOM sao cho ON L OM . Chiing to raing BON :%AOM . E .
Giai (h.2.4)

* Tim cach giai . ’ A 0 B

Muon so sanh hai géc BON va AOM ta can tinh s6 do cua chung.

ba biét s6 do cua goc AOM nén chi can tinh s6 do cua goc BON. Hinh2.5

* Trinh bay loi giai

Hai goc AOM va BOM ké bu nén AOM +BOM =180°

= BOM =180°-60°=120°. Vi OM L ON nén MON =90°.
Tia ON nam trong géc BOM nén BON + MON = BOM

= BON =120°-90°=30°. Vi 30°:%.60° nén BON :%AOM :

Vi du 2: Cho gbc bet AOB. Trén clng mét nira mat phang bo AB vé cac tia OE, OF sao cho
AOE = BOF < 90°. V& tia phan gi4c OM cua goc EOF. Chting t6 raing OM L AB.

Giai (h.2.5)
* Tim cach giai ‘ ’
beé chitng t6 OM L AB ta can chung to goc AOM (hoédc goc BOM) cé so do
bang 90°.
* Trinh bay loi giai
Taco AOE = BOF; MOE = MOF (dé bai cho)
= AOE + MOE = BOF + MOF . 1) .
Tia OE nam gitra hai tia OA, OM; tia OF nam giwra hai tia OB, OM nén tur (1) 0 B
suy ra AOM =BOM . Mat khac, AOM +BOM =180° (hai goc ké bi) nén
AOM =180°:2=90°, suy ra OM L. OA. Do do OM L AB.
Vi du 3: Cho gdc tu AOB. V& vao trong goc nay cac tia OM, ON sao cho OM L OA,ON L OB. Vg tia
OK la tia phan gi4c caa goc MON. Ching té rang tia OK ciing 1a tia phan giac ctia goc AOB.

Giai (h.2.6)

Hinh2. 6

* Tim cach gidi

Muén chang to tia OK 1a tia phan giac cua goc AOB ta can chiing to6 AOK = BOK . Muén vay can ching

t6 AON + NOK = BOM + MOK .

* Trinh bay loi giai

Taco OM L OA=> AOM =90°,ON L OB = BON =90°. M

Tia ON nam gitra hai tia OA, OM nén AON +NOM = AOM =90°;

Tia OM nam giira hai tia OB, ON nén BOM +MON = BON =90°.

Suy ra AON =BOM (cung phu véi MON ).

Tia OK la tia phan giac cua goc MON nén NOK = MOK .

Do d6 AON +NOK = BOM +MOK . (1) C

Vi tia ON nam gitra hai tia OA, OK va tia OM nam gitra hai tia OB, OK nén K

tir (1) suy ra AOK =BOK . Mat khéc, tia OK nam giita hai tia OA, OB nén 1

tia OK ciling 1a tia phan giac cua goc AOB. 2

C. Bai tap van dung A

e Tinh so do goc ‘7

2.1. Cho hai duong thang AB va CD vudng goc véi nhau tai O. V& tia OK la

tia phan giac cua géc AOC. Tinh s6 do goc KOD va KOB. D
Huwéng dan gidi (h.2.9) Hinh 2.9

OH
m
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Vi AB 1L.CD nén AOC =90°. p,\”’{/
Vi tia OK Ia tia phan giac ciia géc AOC nén O, =0, =45°. M — s

B
Tacd KOD+0, =180° (hai goc ké bl B 5

— KOD =180°—-45°=135°,
KOB +0, =180° (hai goc ké bu) Hinh2.7
— KOB =180°—45°=135°.

2.2. Cho géc’ AOB va tia OC né,m trong goc do sao cho AOC =4BOC . Vé tia phan giac OM cua goc
AOC. Tinh s6 do cua goc AOBneu OM 1L OB.
Huéng dan gidi (h.2.10)

Tia OM la tia phan giac cua goc AOC nén MOC = 1 AOC ma

M
5 C
AOC =4BOC nén MOC =2BOC . B
Néu OM 1 OB thi MOB =90°.
O A

Taco MOC +BOC =90° do d6 2BOC + BOC =90° = BOC =30°.

Vay AOC =4.30°=120°. Hinh 2.10
2.3. Cho gbc tu AOB, AOB =m°. V¢ vao trong goéc nay cac tia OC,

OD sao cho OC 1. OA;OD L OB.

a) Chung to ring AOD = BOC .

b) Tim gia tri ciam d¢ AOD=DOC=COB.
Huong dan gidgi (h.2.11)

a) Tacdé OC L OA nén AOC =90°; OD 1. OB nén BOD =90°.
Tia OD nam trong géc AOB nén AOD +BOD = AOB.

D C
— AOD = AOB-BOD =m°-90° (1) A
Tia OC nam trong géc AOB nén AOC +BOC = AOB
— BOC = AOB-AOC =m°-90° (2)
O B

Tir (1) va (2), suy ra: AOD =BOC (=m°-90°).

b) Tia OC niam gitta hai tia OB va OD. Suy ra Hinh 2.11
BOC + DOC =BOD =90°.

Néu BOC = DOC thi DOC =90°:2 =45°.

Do d6 AOD =DOC =COD < AOB =3.DOC =3.45°=135° < m=135.

e Chutng 6 hai dwong thang vudng goc
2.4. Trong hinh 2.7 c6 géc MON la géc bet, goc AOC la goc vudng. Cac tia OM, ON lan luot I céc tia
phan giac cua cac goc AOB va COD. Chung to rang OB L OD.

Huwoéng ddn gidi (h.2.7)

Vi MON la géc bet nén O, + O, + AOC =180° 1)

O, +0, +BOD =180° (2)

Mat khéc, O, =0,;0, =0, (dé bai cho) nén tir (1) va (2) suy ra AOC =BOD.

Vi AOC =90° nén BOD =90°=0B LOD.

2.5. Cho g6c nhon AOB. Trén nira mit phiang bo OA cé chira tia OB, vé tia OC L OA. Trén nira mit

phang bo OB c6 chua tia OA v& tia OD L OB. Goi OM va ON lan luot Ia céc tia phan giac cua cc géc
AOD va BOC. Chting to rang OM 1L ON .
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Huwoéng ddn gidi (h.2.12)

Taco OC LOA= AOC =90°. OD L OB = BOD =90°.
Tia OB nam gitra hai tia OA, OC.

D M
Do d6 AOB+BOC =90°. (1)
Tuong tu, ta c6 AOB+ AOD =90°. (2) A
Tir (1) va (2) = BOC = AOD (cling phu véi AOB). .
o , AOD O3 -

Tia OM la tia phan giac cua géoc AOD = 0O, =0, =——. 4

N
Tia ON la tia phéan giac cua géc BOC =0, =0, = %

C

Vi AOD =BOC nén 01202203204. Hinh 2.12

Ta cd

AOB +BOC =90°= AOB+0,+0, =90°= AOB+0,+0, =90°.

Do d6 MON =90°=OM LON.

2.6. Cho g6c bet AOB. Trén cung mot nta mat phang bo AB vé cac tia OM va ON sao cho
AOM = BON =m°(90 < m<180) . V& tia phan giac OC cua géc MON.

a) Ching to rang OC L AB.

b) Xac dinh gié trj cia m d¢ OM L ON . i
Huoéng dan gidi (h.2.13)

a) Ta c6 AON +BON =180°BOM + AOM =180° (hai goc ké bu) ma AOM =BON (dé bai cho) nén
AON = BOM .
Mat khéc, tia OC la tia phan giac cuaa géc MON nén CON =COM . C M

Do d6 AON +CON =BOM +COM 1
Ta c0 tia ON nam gitra hai tia OA, OC; tia OM nam gitra hai tia OB, OC

nén tir (1) suy ra AOC =BOC =180°:2=90°. Vay OC L AB.

b) Tia OM nam giita hai tia OB va ON nén BOM + MON =BON =m° A O B
(1)
ST
Mit khac BOM —180°— AOM —180°—m° 2. el
Tur (1) va (2) suy ra: (180°—m®)+90° =m° = 2m° = 270° = m° =135°.
Vay m=135.

» Chiing minh mét tia 12 tia phdn gidc, la tia doi q
2.7. Cho goc AOB c0 so do bang 120°. V¢ tia phan giac OM cua goc do. Trén ntra mat phang bo OM co
chtra tia OA, vé tia ON L. OM . Trong goc AOB v¢ tia OC L OB. Chung to rang:
a) Tia OC la tia phan giac cua géc AOM;
b) Tia OA la tia phan giac cua goc CON. ;
Hwong dan giai (h.2.14)
a) Tia OM la tia phan giac cua goc AOB nén AOM = BOM =120°:2=60°.
Tacé OC L OB = BOC =90°.

Tia OM nam giira hai ti g = A C /M
gitra hai tia OB, OC nén BOM +COM =BOC

= COM =90°—-60°=30°. N

Tia OC nam gitra hai tia OA, OB nén AOC + BOC = AOB

= AOC =120°-90° = 30°. 0o B
Vay AOC =COM (=30°). (1) Hinh 2.14
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Tia OC nam gitra hai tia OA, OM nén tir (1) suy ra tia OC la tia phan giac caa goc AOM.
b) Tac6 OM L ON = MON =90°.

Tia OA nam giira hai tia ON, OM nén AON + AOM = MON . C

N
Suy ra AON = MON — AOM =90°-60°=30°. ¥
Vay AON = AOC(=30°) (2)
Tia OA nam giira hai tia ON, OC nén tir (2) suy ra tia OA 14 tia phan giac
cua goc CON. A @) B
2.8. Cho gbc bet AOB, tia OC L AB. V¢ tia OM va ON & trong goc Hinh 2.15 BOC
sao cho BOM =CON :%BOC. Tim trong hinh vé& céc tia la tia phan

gi&c cua mot goc. :
Huoéng dan gidi (h.2.15)
Taco OC L AB nén AOC =BOC=90° (1)
Tia OC nam gitra hai tia OA, OB. (2)
Tur (1) va (2) suy ra tia OC la tia phan giac cua goc AOB.

Taco BOM =CON :%BOC =30°.

Tia ON nam trong géc BOC nén BON +CON = BOC .

Suy ra BON =90°-30°=60°.
Tia OM nam gitra hai tia OB, ON. (3)

Do @6 BOM + MON = BON = MON = 60°-30°=30°.

Vay BOM = MON =CON =30° (4)
Tu (3) va (4) suy ra tia OM la tia phén giac cua goc BON.
Tia ON nam gitra hai tia OM va OC (5)
Tu (4) va (5) suy ra tia ON la tia phén giac cua goc COM.
T6m lai, céc tia OC, OM, ON lan luot |2 cac tia phan giac cua cac goc AOB, BON va COM.
2.9. Cho hai tia OM va ON vudng goc véi nhau, tia OC nam gitra hai tia d6. V& cac tia OA va OB sao cho
tia OM la tia phan giac cua goc AOC, tia ON la tia phan giac cua géc BOC. Ching to rang hai tia OA, OB
di nhau.
Huwéng dan gidgi (h.2.16)

Taco OM L ON = MON =90°. M
Tia OM la tia phan giéc cua goc AOC nén AOM = MOC. C
Tia ON la tia phan giac cua goc BOC nén BON = NOC. N
Xét tong A

0

Hinl 2. 16

AOC + BOC = 2MOC + 2NOC = 2(|v|oc + Noc) — 2MON = 2.90° =180°.
Hai g6c ké AOC va BOC c6 tong bang 180° nén hai tia OA, OB ddi nhau.

e Puong trung truc — Hai goc ¢ canh twong 1ng vubng goc
2.10. Cho doan thang AB =2a. Lay cac diém E va F nam giita A va B sao cho AE = BF . Chiing t6 rang
hai doan thang AB va EF cuing c6 chung mét duong trung truc.

Hwoéng ddn gidi (h.2.17)
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* Truong hop AE =BF <a:
Goi M 1a trung diém cua AB. Khi d6 MA=MB =a.
Diém E nam giita hai diém A va M, diém F nam giira hai diém B va M.
Do d6 ME=MA—-AE=a-AE; MF =MB-BF =a—BF.
Vi AE=BF nén ME=MF. Vay M la trung diém chung cua hai doan thang AB va EF. Qua M v&
xy L AB thi xy la duong trung truc chung caa AB va EF.
e Truong hop AE =BF >a: Chiing minh tuong tu.
2.11. Cho bén diém M, N, P, Q nam ngoai duong thang xy. Biét MN L xy; PQ L xy va xy 1a duong
trung tryc cua doan thang NP. Ching to rang bon diém M, N, P, Q thang hang.
Huwéng ddn gidi (h.2.18)
Taco MN L xy; NP L xy (vixy la duong trung truc cua NP). Qua X
diém N chi v& duoc mot duong thang vudng goc véi Xy, suy ra ba
diém M, N, P thang hang. (1)
Ta c6 NP L xy;PQ L xy. Qua diém P chi v& duoc mot dudng

thang vudng géc vai xy, suy ra ba diem N, P, Q thang hang. (2) YEY | P Q
Tu (1) va (2) suy ra cac diem M, N, P, Q

thang hang vi ching cuing thude duong thing X A

o1 N /f\
2.12. Hai géc goi la c6 canh tuong tng vudng A

goc néu duong thing chira mdi canh cua goc~ © K y B ™ C
nay tuong ung vudng goéc véi duong thang

chira mot canh cua goc kia. (i h)

Xem hinh 2.8 (a, b) roi ké tén cac goc nhon Hinh 2.8

(hoac tu) co canh tuong rng vudng goc.
Huwéng dan gidi
Trén hinh 2.8a) c6 AH 1 Ox, AK L Oy nén cac goc cd canh tuong (rng vubng goc la: géc HAK va goc
xOy; goc HAt va goc xOy.
Trén hinh 2.8b) c6 AB L AC va AH L BC nén cac goc c6 canh twong ttng vudng goc la: géc BAH va
goc C; goc CAH va goc B.
Chuyén dé 3. DAU HIEU NHAN BIET HAI PUONG THANG SONG SONG
A. Kién thirc can nhé
1. Dinh nghia
* Hai duong thang song song 14 hai duong thang khong ¢ diém chung.
* Hai duong thang phan biét thi hodc cit nhau hodc song song.
2. Dau hiéu nhan biét hai dwong thang song song
* Néu duong thang ¢ cit hai duong thang a, b va trong céc goc tao thanh coé mét cap géc so le trong bang
nhau thi a//b (h.3.1.a).
 Néu duong thang c cit hai duong thang a, b va trong céc goc tao thanh c6 mét cap goc ddng vi bang
nhau thi a//b (h.3.1.b).
* Néu duong thang c cat hai duong thang a, b va trong céc goc tao thanh c6 mét cap goc trong cing phia
bu nhau thi a//b (h.3.1.c).

C C c X
a // 2 ///( 8 //
g Y e b~
b) c) —s s tte e
4 A E M F B
\ Hinh 3.1
B. Mot so vi du
Vi du 1: Hinh 3.2 ¢6 M, =3M,;N, =3N, . Chang to ring a//b. d
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* Tim céach giai
Hai duong thang a va b tao voi cat tuyén ¢ mot cap goc so le trong 1a M, 1

va N, hoic M, va N, . Do d6 chi can chungto M, =N, hoic M, =N, . 0\2
* Trinh bay loi giai
Tacd M, +M, =180° (hai goc ké bu).
Mat khac, M, =3M, nén M, =180°:4 =45°.
D
Tuong twy N, + N, =180° va N, =3N, = N, =45°. Hinh3.6
Vay M, = N,(=45°). Suyra a//b (vi co cap goc so le trong bang nhau).
Vi du 2: Hinh 3.3 ¢6: A =a%B, =b°. Biét a®+b°=180°, chung t6 rang Ax//By.
Giai

* Tim céch giai
Hai tia Ax va By tao véi cét tuyén 1a duong thang AB cap goc A va B, & vi
tri dong vi. Mudn chimng t6 Ax/ /By, chi can chingto A =B, . a . A
* Trinh bay 16 gidi / !
Ta cO B, +B,=180° (hai goc ké bu). Suy ra B, =180°-B, =180°—h°. 5 EB 1

(1) |
Mit khac, A =a°=180°-b°. ) Hinhi

Tur (1) va (2) suy ra B, = A . Do d6 Ax//By (vicd cap goc dong vi bang nhau).
Vidu3: Hinh3.4c6 A+B,=A +B,.Chingtérang a//b.

Giai
* Tim céch giai
Céc géc A va B, hoic A, va B, la cap goc trong clng phia cua hai duong thang a va b (ddi véi cat
tuyén AB). Mudn ching té a//b chi can ching to A + B, =180° (hoic A, + B, =180°).
* Trinh bay loi giai
Ta co (A1+ Bl)+(A2 + Bz):(A1+A2)+(Bl+ BZ):360° .

C

Ma A +B, = A, +B, (d&bai cho) nén A +B, =360°:2=180°. a ~M
Suyra a//b (vi cé cap goc trong cung phia bu nhau). 1\
C. Bai tap van dung 2

1
» Xdc dinh cac cap goc so le trong, dong Vi, trong cling phia b N
3.1. Xem hinh 3.5 roi cho biét goc nao so le trong, dong vi, trong cung _
phia: Hinh3.2
a) Vi goc ADC; B
b) Vi goc BAC.

Huwoéng ddn gidi (h.3.5)
a) Xét hai duong thang AD va Bm, ddi véi cét tuyén Dx thi:
- G6c DCm so le trong vai géc ADC,; X
- Goc BCx ddng vi véi goc ADC; o Ch
- Géc DCB trong cung phia vai goc ADC. y
b) Xét hai dudng thang AB va Dx, ddi véi cét tuyén Ay thi:
- GOc ACD so le trong vaéi géc BAC;
- Goc xCy dong vi véi goc BAC;
- Gbc Acx trong cung phia véi goc BAC.

Hinhi 3

Vdn dung cap goc so le trong
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3.2. Hinh 3.6 c6 A=0,;C =0, . Chiing t6 rang AB//CD.
Huwoéng ddn gidi (h.3.6)

e Tim cach gidi
Pé ching to AB//CD ta ching to mot cip goc so le trong bang nhau. Ta nghi dén viéc chung to A=C
Vi ¢6 thé ding céc goc O,,0, lam trung gian.
* Trinh bay loi giai
Tacd A=0,;C =0, (dé bai cho)ma O, =0, (ddi dinh) nén A=C.
Suy ra AB//CD vi c6 cip goc so le trong bang nhau.
3.3. Cho tam gi4c ABC, A=70°,C =40°. Trén nira mat phang bo AB c6
chura C ve tia Ax sao cho BAx =110°. Ching to rang tia Ax//BC.
Huwong dan gidi (h.3.16)
Tia AC nam giira hai tia AB va Ax nén BAC +CAx = BAX
= CAx =110°-70°=40°.
Do d6 CAx=C(=40°).

Hinh3i 9
Suy ra Ax//BC Vi c6 cap goc so le trong bang nhau. \
3.4. Hinh 3.7 ¢c6 BAD =130°,C =50°. V& tia AM la tia ddi cua tia B 40
AD. Biét tia AM Ia tia phan giac cua géc BAC. Chung to ring ‘
AD//CE . Hinh 3.106

a A
1&
2\1
b B
Hinh 3.7 Hinh 3.8

Huwéng dén gidgi (h.3.7)
* Tim cach giai ’ ’ ‘ i
De bai 6 cho hai tia doi nhau nén ta van dung tinh chat cta hai goc ke bu. Ngoai ra dé bai con co tia phan
gi&c nén trong hinh vé co hai goc bang nhau.
* Trinh bay loi giai
Hai goc MAB va BAD ké bu nén MAB =180°-130° =50°.
Tia AM la tia phan giac cua goéc BAC nén MAC = MAB =50°.
Do d6 MAC =C(=50°)= AD//CE vi c6 cip gdc so le trong bang nhau.

3.5.Hinh3.8¢c6 A —2A, =B, —2B,. Ching to rang a//b.
Huwoéng ddn gidi (h.3.8)
Taco A+A =B +B,(=180°)=2A +2A,=2B,+2B, (1)
Mt khéc: A —2A, = B, - 2B, @)
Cong ting vé cac dang thie (1) va (2) duoc 3A =3B, = A =B,
= a//b vi co cap goc so le trong bang nhau.
3.6. Trong hinh 3.9, goc ACE bang trung binh cong cia hai géc C, va C,, ddng thoi ciing bang trung
binh cong cua hai goc A va E.
Biét C,—C, = A—E =20°. Chung t6 rang AB//CD va CD//EF.

Huwoéng ddn gidi (h.3.9)
* Tim céch giai

Trang 12



GIAO VIEN: LE THI NGA

Trong hinh vé& da c6 cac cap goc so le trong 1a A va C;E va C,. Mubn ching t6 AB//CD va
CD//EF chicanchungto A=C, va E=C,.

* Trinh bay loi giai

Ta c6 ACE:%:cﬁcz:zACE.

Mat khac C, +C, + ACE =360° nén 2ACE + ACE =360° = ACE =120°.
Do d6 C, +C, =360°-120°=240° ma C,-C, =20° nén C, =130°C, =110°.
A+E

Taco ACE = = A+E =2ACE =240°.

Lai cO0 A—E =20° nén A=130°E =110°.
Tacé A=C,(=130°)= AB//CD;E =C,(=110°) = CD//EF Vi cd cap goc so le trong bang nhau.

*\Vdn dung cép géc dong Vi
3.7. Trong hinh 3.10 cd A, ngi; B, — B, =100°. Hoi Ax va By cd song song v&i nhau khéng?

¥ v d 172
1// 1/A
— b B
Hinly 3.10) Hinh 3.11
Huwéng dan gidgi (h.3.10)
Taco A +A =180° ma A, :sAl nén A, :182 -2 =40°.

B, +B, =180° ma B,— B, =100° nén B, =40°.
Vay A, =B, =40°= Ax//By vi c6 cip goc dong vi bang nhau.
3.8. Trong hinh 3.11 c6 A +A,+B, =a°%B, +B,+ A =b°, trong d6 180° <a°®<360°; 180° <b°<360°

va a°+b°=540°. Chtngto rang a//b. i
Huong dan gidgi (h.3.11)

Taco A+A +B,=a°=B,=a°-180° (1)

B,+B,+A =h°= A =h°-180° )

Tu (1) va(2),suyra: B,+A = (a°+b°)—360° =540°-360° =180°.
Mit khac A, + A =180° (ké bu) nén B, +A = A, + A (=180°).
Suyra B,=A,. Do d6 a//b vico cip goc dong vi bang nhau.
3.9.Hinh3.12¢c6 A, - A =B,-B,.Changtorang a//b.
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a A
/2
B.A1
b 2
Hinh 3.12 Hinh 3.13

Huwoéng ddn gidi (h.3.12)
* Tim cach gidi ‘ ‘ ‘ _’
Trong hinh vé& da c6 nhitng cép goc dong vi, cap goc trong cung phia. Tir dieu ki¢n trong dé bai, ta co the
suy ra dugc tong cua hai goc trong cung phia bu nhau, tir d6 suy ra dugc hai duong thang song song.
* Trinh bay loi giai
Taco A,—A=B,-B,,suyra A,+B =B, +A.
Mat khac A, +B,+B, + A =360° nén A, +B, =180°.
Suy ra a//b vicé cap gdc trong cung phia bu nhau.
3.10. Hinh 3.13 c6 A=50°,E =60°, géc C, hon goc C, la 10°, géc C, hon goc ACE la 10°. Ching to
rang AB//CD;CD//EF .

Huéng dén gidgi (h.3.13)
bat ACE =me thi C, =m°+10° va C, =m°+20°.
Tacd ACE+C,+C, =360° do do
me+(m°+10°)+(m°+20°) = 360° = 3m°+30° = 360° = m° =110°.
Vay C, =120°,C, =130°.
Taco A+C, =50°+130°=180°= AB//CD;E +C, =60°+120°=180°= CD//EF ; vi c6 cap goc trong
cung phia bu nhau.

»\VVgn dung nhiéu ddu hiéu song song
3.11. Trong hinh 3.14 c6 A =D, =105°,C, = 75°. Chung to rang AB//CD va BC//AD.
Hudéng dén gidgi (h.3.14)
Tacd D, =D, =105° (dbi dinh); C, =C, = 75° (dbi dinh).
Vay A =D,(=105°)= AB//CD vi c6 cap gbc dong vi bang nhau.
C,+D, =75°+105°=180°= BC //AD vi c0 cap goc trong cung phia bu nhau.
3.12. Trong hinh 3.15¢6 A =3B;; A =3C, va C, =45°. Hay keé tén céc cap duong thang song song.

X

B/ A‘ A1 y
2/C
S/ ./
5 2
/A y.{ N2
C z
Hinh 3.14 Hinh 3.15
Hwoéng ddn gidi (h.3.15)
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*Taco B =C, = % A, . Suy ra Bx//Cz vi c6 cap goc so le trong bang nhau.

e Taco B, =C,=45°= A =135°. Vay B, + A =45°+135°=180°.

Suy ra Bx//Ay vi cé cap goc trong cung phia bu nhau. 0
e Taco C, va C, ké bi = C,=180°-C, =135°. Vay C, = A =135°,

= Ay //Cz Vi c6 cip goc ddng vi bang nhau.

3.13. Cho tam giac ABC, A=70°B =55°. Trén tia dbi cua tia AB lay diém @

M. V& tia Mx trén nira mat phang bo MB khdng chl’ra C sao cho BMx =55°.
V¢ tia Ay la tia phan giac cua goc CAM. Ching to rang Mx//BC va Ay//BC.
Huwoéng ddn gidi (h.3.17)
» Tacod BMx=B=55°. Suy ra Mx//BC Vi cd cip gdc so le trong bang nhau.
 Tacd CAM +CAB =180° (hai goc ké bu)
CAM =180°-70°=110°.
Tia Ay la tia phéan giac cua géc CAM
= A=A =55 dodo A =B=55°,
Suy ra Ay //BC vi c6 cap goc dong vi bang nhau.
Chuyén dé 4. TIEN PE O-CLIT. TINH CHAT CUA HAI PUONG
THANG SONG SONG.
A. Kien thirc can nhé 7 7
1. Tién dé O-clit: Qua mot diem ¢ ngoai mot duong thang chi c6 mot g
duong thang song song Vi duong thang do. ) Hinh 3.17
Trong hinh 4.1, dwong thang m di qua O va song song v&i a la duy nhat. .
2. Tinh chat cda hai dwong thang song song
Neu mot duong thang cat hai duong thang song song thi:
a) Hai gdc so le trong bang nhau;
b) Hai goc dong vi bang nhau;
¢) Hai goc trong cung phia bu nhau.
3. Quan h¢ giira tinh vudng goc véi tinh song song 7
a) Hai duong thang phén biét cung vudng goc vai mot duong thang thir ba thi chdng song song véi nhau
(h.4.2);
b) Mot duong thang vudng goc véi mot trong hai dudng thang song song thi nd cling vudng goc Vi
duong thang kia (h.4.2);
C

e ———

Hinlid 1

a | a
b
b m
C
Hinh 4.2 Hinh 4.3 A
¢) Hai duong thiang phan biét cing song song véi mot dudng thang - X y

thir ba thi ching song song véi nhau (h.4.3).

B. Mot so vi du

Vi du 1: Cho tam gi4dc ABC, A=75°B =60°. Trén nira mat phang & 60° c

bo BC cd6 chea A vé cac tia Cx va Cy sao cho

ACx = 75°, BCy =120°. Chirng t6 rang céc tia Cx va Cy tring nhau.
Giai (h.4.4)

Hinhd 4

* Tim cach giai
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Dé ching to hai tia Cx va Cy trung nhau ta chiing to hai duong thang chira hai tia d6 trung nhau, ddng
thoi hai tia nay cing nam trén mot nira mat phang bo BC.
* Trinh bay loi giai

Tacd ACx=A=75°= Cx//AB (vi cd cap goc so le trong bang nhau). (1)
Taco BCy+ B =120°+60°=180°
= Cy//AB (Vi c6 cap gbc trong cung phia bu nhau). (2)

Tu (1) va (2), theo tién dé O-clit, ta ¢ hai duong thiang Cx va Cy truing nhau. Mat khac, hai tia Cx va Cy
cling nam trén mot nira mat phang bd BC ¢6 chira A nén hai tia nay tring nhau.

Vidu 2: Hinh4.5¢6 a//b va A —B, =30°. Tinh s6 do cac goc A, va B, .
Giai

* Tim cach giai
Vi a//b va A,,B, so letrong véi cac goc A, B, nénchicantinh A,B, lacothésuyra A va B, .
* Trinh bay loi giai

Taco a//b nén A +B, =180° (cap goc trong cung phia). : IAE
Mat khac, A —B, =30° (d& bai) nén A =(180°+30°):2=105° va

B, =180°—105° = 75°. > e
Suy ra A, =B, =75° (cap goc so le trong); B, =A =105° (cip goc so le Hinh4.5
trong).

Vi du 3: Tinh c4c s6 do x, y trong hinh 4.6, biét A = A,;B, =B, va x :gy.

Giai
* T‘lm cach giai ’ o )
Néu chirng minh dugc a//b thi s€ tim dugc x vay (day la bai toan tim hai so khi biét tong va ti so).
* Trinh bay loi giai
Taco A +A, =180° (k& bu) ma A = A, (dé bai) nén
A =180°:2=90°.
Suyra AB L a. a_ A \c

Tuong tv AB Lb. m Y
Do d6 a//b (cung vudng goc vai AB).

Ta c6 x+y=180° (cap go6c trong cung phia) ma x:gy nén

b 1|2 x
B D
_180X3 _ppo.y 1260 P
10
Vi du 4: Hinh 4.7 ¢c6 A=30°B=70%AOB=100°. Ching t6 ring ik
Ax//By.

Giai
* Tim cach giai
Ta phai chirng minh hai duong thang Ax va By song song. Giira hai duong thing nay chua c6 mot duong
thang tha ba cat ching nén chua thé van dung dau hiéu nhan biét nao dé

chirng minh ching song song. . ) A %
Ta s€ vé thém mot duong thang thur ba lam trung gian roi dung dau hi¢u: hai 30®
duong thang phan biét cung song song véi mot duong thang thir ba thi song
son 50
g. 100
* Trinh bay loi giai (h.4.8)
p
Y
Hinhd 7
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O trong goc AOB, vé tia Ot//Ax. Khi d6 AOt = A=30° (cap goc so le trong).
Suy ra BOt =100°-30°=70°.

Vay B =BOt(=70°).

Do d6 By//Ot (vi c6 cap so le trong bang nhau).

Tur d6 suy ra Ax//By (vi cung song song vai Ot).

C. Bai tap van dung

e Tién de O-clit 7 ‘

4.1. Cho tam gidc ABC. V¢ diém M sao cho géc BAM bang va so le
trong véi goc B. V& diém N sao goc CAN bing va so le trong véi goc C.

Chung to rang ba diém M, A, N thang hang.
Huwoéng ddn gidgi (h.4.19)

Ta c6 BAM =B suy ra AM//BC (vi c6 cip goc so le trong bing
nhau).

CAN =C suyra AN//BC (vi c6 cap gdc so le trong bang nhau).
Theo tién dé& O-clit qua diém A chi c6 mot duong thang song song Vi
BC, do d6 ba diém M, A, N thang hang.
4.2. Qua diém A & ngoai duong thang a v& 101 dudng thang. Chuang to
rang it nhat ciing c6 100 dudng thang cat a.

Huwéng ddn gidi (h.4.20)
Gia st trong s6 101 dudng thang vé qua A c¢6 chua dén 100 duong thang cat
a. Suy ra it nhat cung con hai duong thang khong cit a. Hai duong thang
nay cung di qua A va cung song song Vvoi a. Piéu nay vo Ii vi no tréi voi
tién dé O-clit. Vay diéu gia sur 1a sai, do d6 qua A c6 it nhat 100 duong
thang cat a.
4.3. Cho diém O & ngoai duong thang xy. Qua O vé n duong thang Xac Hinh 4.20
dinh gia tri nho nhat caa n dé trong sé cac dudng thang da vé, it nhat ciing '
c¢6 10 duong thang cat xy.

, 9 ~ Huéng dan gidi q
Trong s6 n duong thang da vé, nhieu nhat 1a c6 mét va chi mot duong thang song song vaéi xy. Do do
muon c0 it nhat 10 dwong thang cat xy thi so6 duong thang phai vé it nhat la 11. Vay n=11.

e Tinh chdt hai dwong thang song song
4.4. Cho tam giac ABC. Tur diém D trén canh BC vé DE//AB, DF //AC(E € AC,F € AB).
a) Ké tén nhiing goc & trong hinh vé bang goc A;

b) Gia sir B+C =110°, tinh s6 do goc A. 3
Huwong dan gidgi (h.4.21)

a) Taco DE//AB nén DEC = A (cip goc dong vi); DF //AC nén BFD = A (cap goc dong vi).
Mat khac BFD = FDE (so le trong cua DE//AB)

Suyra A=DEC =BFD =FDE.

b) Tacd D, =B (cap goc dong vi cia DE//AB); D, =C (cip goc so
le trong cua DF//AC);

Do dé D, +D,=B+C =110°. Suy ra FDE =180°-110°=70°.

Vay A=70° (vi A=FDE). 7

45. Cho tam giac ABC. Tu diém M trén canh BC V@
MD//AB,ME//AC(D e AC,E e AB). Xac dinh vi trf cua diem M dé

tia MA la tia phan giac cua géc DME.

Hinh 4.21

Huwong ddn gidi (h.4.22)
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Taco MD//AB suy ra A =M, (cap goc so le trong); ME//AC A

suy ra A, =M, (cap goc so le trong).

Tia MA nam giira hai tia MD va ME. Do dé tia MA 14 tia phan giac D
cua géc DME. E
oM, =M, < A =A < Mla giao diém cua BC vai tia phan giac
cua goc A. 3 M C
4.6. Hinh 4.9 c6 C=m°(m<90); ABC =180°-2m° va Bx//AC.
Hinh 4.22

Chiing minh rang tia Bx la tia phan giac cua goc Aby.
Huwong dan gidi (h.4.9)

Taco ABC =180°—2m° nén ABy =180°—(180°—-2m°)=2m°.
Mt khac Bx//AC nén xBy =C =me (cap goc dong vi); suy ra

ABx=2m°—m°=m°. Vay ABx=xBy =m°. (1)
Tia Bx nam giira hai tia BA va By. (2)
Tu (1) va (2) suy ra tia Bx la tia phan giac cua géc ABY.

*\/dn dung dau hiéu nhdn biét va tinh chdt ciia hai dwrong thang song song
4.7. Hinh 4.10, ngoai nhiing s6 do d ghi con biét D, = D, . Chimng to rang b L. m.

a b
AA)" B m A B
Nm
= )
120°, 1 n
50°
/C 2D s B
Hinh 4.10 Hinh4.11

Huwéng dan gidgi (h.4.10)
Tacdé ACD =180°-120°=60°. Vay ACD =BAa=60°.
Suy ra m//n (Vi ¢ cap goc déng vi bang nhau).
Taco D, +D, =180° ma D, =D, nén D, =90°.
SuyrablndodéblLm (vim//n).
4.8. Hinh 4.11 ¢c6 AB L AC,CD L AC va OE L AC. Biét OAB =m°,0OCD =50°. Tim gia tri m dé tia
OE la tia phan giac cua goc AOC. _
Huwong dan gidgi (h.4.11)
Taco AB L AC;CD L AC;OE L AC (d¢ bai).
Suyra AB//CD//OE (cung vudng goc vai AC).
Do d6 AOE =0OAB =m° (cap goc so le trong); EOC =OCD =50° (cap X
géc so le trong).
Tia OE nam gitra hai tia OA va OC nén tia OE la tia phan giac cua goc
AOC < AOE =EOC < m=50. a
4.9. Hinh 4.12 c6 AEF =45° EFC =3.AEF . C4c tia Em va Fn lan luot 12 ! B ¢
cac tia phan giac cua cac goc AEF va EFD. Ching té rang Em//Fn. Hinh 4.9
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A E/ B

Hinh 4.12 Hinh 4.13
Huwoéng ddn gidi (h.4.12)

Taco AEF + EFC =45°+45°.3=180°.
Suy ra AB//CD (vi c6 cap goc trong cung phia bu nhau).

Do d6 AEF = EFD (cap goc so le trong).
Mat khac E, :%AEF; F = % EFD nén E, =F,, dan téi Em//Fn (vi c6 cap goc so le trong bang nhau).

4.10. Hinh 4.13 ¢c6 A=B va Ax//Bm. Chingtorang Ay//Bn.
ﬂ  Huwong dén gidi (h.4.23)
Goi C la giao diém cua hai duong thang Ay va Bm.

Tacd Ax//Bm nén A= ACm (cap goc so le trong).

Mat khac, A=mBn nén ACm= mBn(z A) .

Do d6 Ay//Bn (vi co cap goc dong vi bang nhau).

4.11. Hinh 4.14 ¢c6 A=a%B=b°(a,b<90) va AOB=a°+b°.

Chung to rang Ax//By.

A B’
mo
0
no
C D
Hinh 4.14 Hinh4.15 Hinh 4.24

Huwéng dan gidgi (h.4.24)
O trong goc AOB vé tia Ot //Ax. Khi d6 AOt=A=a° (cip goc so le trong).
Suy ra BOt=b°. Vay BOt =B(=b°).
Do d6 By//Ot (vi cd cap goc so le trong bang nhau).
Vay Ax//By (vicung song song vai Ot).

4.12. Hinh 4.15 co A=m° C =n°(90<m,n<180); A B
. m"

AOC =360°—(m°+n°). Ching to rang AB//CD. / t
Huwéng ddn gidi (h.4.25) O

Trong goc AOC ve tia Ot sao cho Ot//AB. . "

Khi do A+ AOt =180° (cap goc trong cung phia). C D

Suy ra AOt =180°—m°.

Do d6 COt = AOC — AOt = 360° —(m° +n°) - (180° — m°) = 180° — n° bt

Vay C+COt =n°+(180°—n°)=180° .

Suy ra CD//Ot (vi co cap goc trong cung phia bu nhau).
Do do AB//CD (vi cung song song vai Ot).
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A R —
A X
4.13. Hinh 4.16 ¢c6 A=130°,C=140° va OA_LOB. Ching t6 rang o < 145° t
AB//CD. ) 0¢;
Huwong dan gidi (h.4.26)
Vi OALOC nén AOC=90°. Trong goc AOC v¢ tia Ot sao cho ?
Ot//AB. B y

Khi d6 A+ AOt =180° (cap goc trong cung phia).

Suy ra AOt =180°-130°=50°.

Vi AOC =90° nén COt =40°.

Taco C+COt =140°+40°=180°.

Do d6 CD//Ot (vi co cap goc trong cung phia bu nhau).
Suyra AB//CD (vi cing song song véi Ot). o
4.14. Cho goc AOB. Trén tia OA lay diém M, trén tia OB lay diém N. V&
ra ngoai géc AOB cac tia Mx va Ny song song véi nhau. Cho biét

AMx =140°, BNy =150°, tinh s6 do ctia goc AOB.
Huwoéng dan giai (h.4.27)
Vi AMx =140° nén M, =40°.
Vi BNy =150° nén N, =30°.
O trong goc AOB V& tia Ot //Mx, khi d6 Ot//Ny (vi Mx//Ny).
Taco O, =M, =40° (cap goc so le trong).

O, =N, =30° (cap goc so le trong).
Suyra AOB =0, +0, =40°+30°=70°.

4.15. Hinh 4.17 c6 Ax//By;OA 1L OB va A=145°. Tinh sb do goc
B.

A " Hinli 4.27
145%
0
8
B y
Hinh 4.17 Hinh 4.18

Huwong ddn gidi (h.4.28)
O trong goc AOB V& tia Ot //Ax.
Khi d6 Ot/ /By (vi Ax//By).

Taco OALOB nén AOB =90°.

Mat khac A+ O, =180° (cap goc trong cung phia) nén O, =180°—-145°=35°.
Suyra O, =90°-35°=55°.

Tacd O, + B =180° (cap goc trong cung phia cua Ot//By).

Do d6 B =180°-55°=125°.
4.16. Trong hinh 4.18 c6 Ax//By. Tinh s6 do ciia géc AOB.
Huwong dén gidgi (h.4.29)
Trén nira mat phing b OB ¢6 chira tia By vé tia Ot/ /By . Khi d6 Ot//Ax (vi Ax//By).

Ta co OBy + BOt =180° (cap gbc trong cung phia).
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Suy ra BOt =180°—-150° = 30°.
Taco AOt =0OAx =50° (cap goc so le trong).
Tiur d6 AOB =50°—-30° = 20°.
Chuyén dé 5. PINH LI
A. Kién thitc can nhé
1. Pinh li
* Dinh 1 12 mot khing dinh suy ra tir nhitng khang dinh duoc coi 14 ding.
« Mbi dinh 1i déu c6 hai phan:
- Phan da cho goi la gia thiét caa dinh i,
- Phan phai suy ra goi la két luan caa dinh Ii.
Khi dinh 1i dugc phat biéu dudi dang “Néu A thi B” thi A 1a gia thiét; B 1a két luan.
2. Chimg minh dinh Ii 1a ding 1ap luan dé tir gia thiét suy ra két luan.
3. Hé qua la mot dinh 1i duoc suy ra truc tiép tir mot dinh Ii hoac tir mot tinh chat duoc thira nhan.
4. Pinh |i thuan, dinh li dao
Xét dinh 1i “Néu A thi B” ¢c6 ménh dé dao 1a “Néu B thi A”. Néu ménh dé dao nay ding thi ménh dé dao
duoc goi la dinh [i dao cua dinh 1i da cho va dinh 1i da cho goi la dinh li thugn.
B. Mot s6 vi du
Vi du 1: Pinh li “Hai goc dbi dinh thi bang nhau” ¢6 dinh 1i dao khdng?
Giai
Dinh 1i “Hai goc ddi dinh thi bang nhau” c6 ménh dé dao 1a “Hai goc bang nhau thi ddi dinh”. Ménh dé
dao nay sai.
Vi du, xét gbc AOB, tia phan giac OM (h.5.1).
R6 rang hai géc AOM va BOM bang nhau nhung khong ddi dinh vi mdi canh ciia goc nay khong 1a tia doi
mot canh cua goc kia.
Vay dinh 1i “Hai goc ddi dinh thi bang nhau” khong cé dinh i dao.
Nhdn xét: Mot vi du chiing to mot ménh dé nao do 1a sai goi 1a mot phan vi du.
Nhu vay ta d3 dung phuong phap dwa ra mot phan vi du dé ching té ménh dé
“Hai goc bang nhau thi d6i dinh” 14 sai.
Vi du 2: Ching minh dinh li: “Néu hai géc c6 canh twong tng song song thi
bang nhau néu hai goc cting nhon hodc cing ti”. M
Giai (h.5.2)

xOy va x'0O'y" cung nhon (tu)
Ox//0'x;0y /0y’ A

GT

Hinh 5.1
KL xOy =x'0y'

* Tim cach giai

Dé chang minh O =0’ ta ching minh chling cting bang mot géc thir ba. Dya vao gia thiét ¢6 cac cap
duong thang song song, ta nghi den viéc van dung tinh chat cua hai duong thang song song dé tim ra cac
cap goc bang nhau.

* Trinh bay 16 gidi

Goi K 1a giao diém cua cac duong thang Ox va O'y’.

Vi 0'y'/ /0y nén O = xKy' (cap goc dong vi);

Y,
Vi O'X'//0Ox nén O’ = xKy’ (cip goc dong vi). Yy
Do d6 O=0' (cung bang xKy’). N

o) / X

Nhdn xét: Nguoi ta ciing chirmg minh duoc rang:
Néu hai géc ¢6 canh twong (ing song song thi: o
- Chdng bu nhau néu goc nay nhon, géc kia tu; X'
- GAc nay vudng thi goc kia vudng. Hinhs.2

Vi du 3: Chimg minh dinh li: “Néu hai goc ¢ canh twong ng vudng goc

Trang 21



GIAQ VIEN: LE THI NGA
thi ching bang nhau néu hai géc cting nhon hoic cing tu”.
Giai (h.5.3)

xOy va x'0O'y" cung nhon (tu)
Ox L O'X;0y LOY’

GT

KL xOy =x'0y'

* Tim cach giai

Pé chitng minh xOy = x'0'y’ ta chitng minh chiing cling bang mot goc thir ba. Pé tao ra goc thir ba nay ta
vé O'm//Ox va O'n/ /Oy, hai tia nay cuing thuéc mot nira mat phang by O'x’ (h.5.4).

Khi d6 theo dinh li “Néu hai goc c6 canh twong ng song song thi chiing bang nhau néu hai géc cung
nhon hodc cung tu” ta dugc XOy =mO’'n. Ta chi con phai ching minh x'O'y' =mQO'n.

* Trinh bay loi giagi

* Truong hop hai goc déu nhon

V& O'm//Ox va O'n//Oy. Vi O'X' LOx nén O'x' LO'm do do mO'x'=90°. (1)

Vi Oy L Oy nén O'y" L O'n do d6 nO'y'=90°. (@)
Tu (1) va (2), suy ra: xX'O'y'=mQO’n (cung phu véi x'O'n). (3)
Mat khac, xOy =mO'n (hai goc co canh tuong (tng song song cung nhon). 4)

Tu (3) va (4), suy ra: xOy = x'O'y’(: mO’n).

* Truong hop hai goc déu ti: Chirng minh tuong tu. y' y

Nhgn xét: Nguoi ta cling chimg minh dugc rang:

Néu hai g6c c6 canh tuong ng vudng goc thi:

- Ching bt nhau néu géc nay nhon, goc kia tu;

- Goc nay vuong thi goc kia vudng.

C. Bai tap van dung

5.1. Cho goc bet AOB. Trén cing mot nira mat phang b AB, vé& cac tia Hinh3.3

OC va OD sao cho AOC =BOD <90°. V¢ tia OM ¢ trong goc COD.

Chang minh rang OM _L AB khi va chi khi OM la tia phan giac cua ,

goc COD. y Y
Huéng dén gidgi (h.5.6)

* Tim cach giai ‘
Véi cau trac khi va chr khi ta phai chiing minh hai ménh dé thuan va g

dao sau: , \YL*{:,__ _x
- Ménh dé thuan: Néu OM L AB thi OM la tia phan giac cua goc o m
cob. , _ _ Hinh5 4

- Ménh d¢ dao: Néu OM la tia phan giac cua géc COD thi OM 1L AB. AA

* Trinh bay loi gidi A 0 B
- Chirng minh ménh dé thuan: OM L AB (gt) suy ra AOM =BOM =90°. Hinh 5.6

Do d6 AOC +COM =BOD + DOM (vi tia OC nam giira hai tia OA, OM;
tia OD nam gitra hai tia OB va OM).

Mat khac AOC =BOD (gt) nén COM =DOM . (1)

Tia OM nam gitra hai tia OC va OD. @)

Tu (1) va (2) suy ratia OM la tia phan giac cua géc COD.

- Chirng minh ménh d¢ dao:

OM la tia phan giac cua géc COD (gt). Suy ra COM = DOM .

Mat khac AOC =BOD (gt) nén AOC +COM =BOD + DOM .

Do 6 AOM =BOM (vi tia OC nam giira hai tia OA, OM; tia OD nam giira hai tia OB, OM).
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Lai c6 AOM+BOM =180° (hai goc k&é bu) nén c
AOM =180°:2=90°. a Ak
Suyra OM L AB. '
5.2. Cho dinh li: “Hai duong thang phan biét ciing vuéng goc véi 1 mot
duong thang thir ba thi chlng song song véi nhau”. Hay phat biéu b B dinh li
dao va chirng minh. 3
Huwdng dan gidi (h.5.7) Hinh 5.7
Phat biéu dinh 1i dao: Mot duodng thang vuong géc véi mot trong hai duong
song song thi n6 cling vudng goc véi dudng thang kia.
allb
Gt cla
KL clhb
Chung minh

Taco a//b (gt)suyra A =B, (cap goc dong vi).
Mat khac, ¢ La (gt) nén A =90°. Do do B, =90°.Suyra c_Lb.
* Nhdn xét: Ta c6 thé viét gop ca dinh Ii thuan va dinh 1i dao cua dinh li trén nhu sau:
alc
blceallb
Ki hiéu < doc 1a “khi va chi khi”. Ki hiéu ndy c6 nghia 1a ménh dé & bén trai suy ra duoc ménh dé ¢ bén
phai va nguoc lai. . ’ o
5.3. Cho dinh Ii: “Hai tia phén gidc cua hai goc ke thi vudng goc véi nhau”. Hay viet gia thiet, ket luan
cua dinh li dao cua dinh Ii nay roi chung minh.

Huwong dan gidgi (h.5.8)

AOB va BOC ké bu

GT OM la tia phan giac cua AOB
ON nam trong géc BOC
OM L ON.

KL ON la tia phan giac cua BOC .

Chang minh

Tacdé OM LON (gt) nén MON =90°.

Tia OB nam giira hai tia OM va ON nén O, +O, = MON =90° .

Vi AOB va BOC ké b nén AOB+BOC =180°.

Do do O, +0,+0,+0, =180°.

Mat khac, O, + O, =90° (chuang minh trén) nén O, +0O, =90°.

Suyra 0,+0,=0,+0, ma O, =0, (gt)nén O,=0,. (1)

Tia ON nam gitra hai tia OB va OC. (2)

Tu (1) va (2) suy ra tia ON la tia phan giac cua goc BOC.

5.4. Bac bo cac ménh dé sau bang cach dua ra phan vi du:

a) Tgng sQ do cua hai goc nhon bang sé do cua mot gqc tu;

b) Tong so do cua mét goc nhon va mot goc tu bang so do cua goc bet.
Huwong dan gidi

Hinh 5.8

a) A=30°B=40°
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= A+B=70°<90° (khong phai la sé do ciia mot gac tu).

b) C=30°D =100°= C + D =130°#180°.

5.5. Dién vao céc chd tréng:

a) Cho A+0=90°va B+O=90°. Suyra................ (Vi ).

b)Cho A=A'va B=B".Suyra A=B<.............. (Vi ).
Huwong dan gidi

a) Suy ra A=B (vi cung phu véi goc O).
b) A’=B’ (vi ciing bang hai géc bing nhau).
5.6. Bién vao céc chd trong:
a) Cho AB=CD.Suyra 3AB......... 3CD (Vieeeuiiiiiiiiiiiiieen, ).
b) Cho AB=CD va MN =PQ.Suyra AB+MN ........... CD+PQ (Vioeoiiiiiiiiiiiiiiiien . ).
Huwéng dan gidi
a) “=" (vi gap ba lan hai doan thang bang nhau thi duoc hai doan thang bang nhau).
b) “=" (vi thém nhiing doan thang bang nhau vao nhiing doan thiang bang nhau thi tong bang nhau).
5.7. Ching minh dinh 1i: “Néu mot duong thang cit hai duong thang song song thi hai goc so le trong
bang nhau”.
Huwoéng ddn gidi (h.5.9)

allb
GT

A va B, lacap goc so le trong. X C
V4

KL A=8B. a 1 T

Chung minh
Gia sir cac goc A va B, khong bang nhau. 1

Qua A vé& duong thang xy tao véi duong thang ¢ géc xAB =B, . . / B
Khi d6 theo dau hiéu nhan biét hai duong thiang song song ta duoc
xy//b.
Mat khéc, a//b (gt) nén qua A c6 hai duong thang song song véi b trai voi tién dé O-clit. Do d6 xy phai
trung véi duong thang a.
Suyra XAB=B, hay A =B,.
5.8.Cho A va B la hai goc c6 canh twong tng song song. Tinh sé do cac goc A va B, biét:
a) A+B =130°; b) A-B=100°.
Huwong dan gidi
a) Néu A+ B =130°=180° thi hai goc A va B phai bang nhau.
Vay A=B=130°:2 =65°.
b) Néu A—B=100° thi A= B, doddé A+B=180°.
Suyra A= (180°+100°) :2=140° B =180°-140° =40°.
5.9. Cho hai goc c6 canh twong tng song song cung nhon hodc cung tu. Biét hai tia phan giac cua ching
khong cung nam trén mét duong thang. Ching minh rang hai
tia phan giac nay song song véi nhau. A
Huwong dan gidi (h.5.10)
AOB va CKD cung nhon (tu)

Hinh 59

GT OA//KC;0B//KD x /C v
01=OZ;Kl:K2 2’ /

Hinlh 5.10
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KL Ox//Ky.

Chang minh
Hai goc AOB va CKD la hai goc c6 canh twong trng song song cung nhon hoac cung tu nén AOB =CKD .

Tia Ox la tia phén giac cua goc AOB; tia Ky Ia tia phan giac cua goc CKD nén O, =%AOB; K, = %COD :

Suy ra O, = K, (mét nira cua hai goc bang nhau).
Mat khac, H, = K, (cap goc so le trong cua OB//KD) nén O, = Hl(: Kl).

Do d6 Ox//Ky (vi co cap gdc so le trong bang nhau).
5.10. Cho diém M va hai duong thang AB, CD cit nhau tai mot diém O & ngoai pham vi to gidy (h.5.5).
Hay néu cach vé mot duong thang qua M va vudng goc véi tia phan giac ciia goc AOC.

Huwéng dén gidgi (h.5.11)
Tu M veé cac tia Mx//AB,My//CD va tia Mt la tia phan giac cua géc xMy.
Qua M vé& duong thang d L Mt, khi d6 d L tia phan giac caa géc AOC.
That vay, cac goc xMy va AOC la céc goc cd canh tuwong ing song song, cung nhon nén cac tia phan giac
cua chung song song vai nhau (xem bai 5.9).
Mat khéc, d 1 Mt trén d L tia phéan gidc cua goc AOC.
5.11. Cho 10 duong thang trong d6 khong cé hai duong thang nao song song. Chitng minh rang ton tai
hai duong thang tao voi nhau mot goc nho hon hoic bang 18°.

Huwoéng ddn gidi (h.5.12)
Goi 10 duong thang da cho 1a a,,a,,...,a,, .
Tur mot diém O bat ki vé 10 dwong thang d,,d,,...,d,, tuong ting song
song véi 10 duong thang da cho. Vi trong 10 duong thang da cho khong
c¢6 hai duong thang nao song song nén 10 duong thang d,,d,,... o
cling khong c6 hai dudng thang nao trung nhau. 10 duong thang nay cat
nhau tai O tao thanh 20 goc khong cé diém trong Chung nén ton tai mot
g6c nhé hon hoic bang 360°:20=18°. G6c nay bang goc cd canh
tuong rng song song vai no.
Viy trong 10 dudng thang da cho, ton tai hai duong thang tao voi nhau
mét goc nho hon hoic bang 18°.
Chuyén dé 6. CHUNG MINH BANG PHAN CHUNG
A. Kién thic can nhé
Noi dung chizng minh bang phan chiing gom ba buéc: C D
- Buéc 1 (phu dinh két luan): Gia sir diéu trai véi két luan caa bai toan.
- Buréc 2 (di dén mau thudn): Tir diéu gia st ¢ trén va tir cac didu da biét (gia
thiét, tién dé, dinh 1i,...) ta suy ra mot diéu vo i (tréi véi gia thiét, tréi véi cac kién thuce da biét hoac hai
diéu mau thuan nhau).
- Buéc 3 (khing dinh két luan): Vay diéu gia st 1a sai, diéu phai chitng minh 1a dung.
Cha y:

* Trong budc 1 ta phai phu dinh diéu phai chirg minh. i

Phi dinh ciia “c6 A” Ia “khong c6 A”. X k

Pha dinh cua “khong c6 B” 14 “c6 B™. h‘\ B
y oM

Hinhid 5

Vi du: Pha dinh cua “ba diém A, B, C thiang hang” 1a “ba diém A, B, C
khéng thiang hang”. .
Phu dinh cua m>n la m<n (tcla m<n hodc m=n). N e D
* Trong budc 2, nhat thiét phai suy ra duwgc mot dieu mau thuan vaoi

diéu da cho, da biét. Néu khong thi chwa thé khiang dinh dugc didu gia Hink 5.11

sir ¢ buac 1 1a sai.

B. Mot s6 vi du
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Vi du 1: Cho 12 duong thang cat nhau tai O tao thanh mét sé goc khong c6 diém trong chung. Ching
minh rang trong cic goc d6 ¢ it nhat hai goc c6 s6 do khong vuot qua 15°.

Giai (h.6.1)

* Tim cach giai

D& thay tong s do cac goc khong co diém trong chung dung bang 360°. Vi vay ta chi can biét ¢ bao
nhiéu goc khong c6 diém trong chung duoc tao thanh.

* Trinh bay loi giai

12 duong thang cat nhau tai O tao thanh 24 goc dinh O khong c6 diém trong chung. Tong sb do cac goc
bang 360° nén phai ton tai mot goc nho hon hoic bang 360°: 24 =15°.

Ta ching minh diéu ndy bang phan ching.

Gia sir mdi goc d6 déu 16n hon 15° thi téng cua chdng I6n hon: 15°.24 =360° (v Ii).

Vay trong sé cac goc d6 tdn tai mot goc khong vuot qua 15°. GOc nay bang goc ddi dinh vai nd nén ton
tai hai goc khong vuot qué 15°.

Vi du 2: Hinh 6.2 c6 OA LOB,A=m° B=n°, v6i m+n<90. Ching minh riang Ax va By khdng song
song.

Hinh 6.2 Hinh 6.3
Giai (h.6.3)
* Tim cach gidi
Bai toan yéu cau chung minh Ax va By khong song song. Néu ta dung phuong phéap phan chtng, gia su
Ax/ /By thi c6 thé van dung dinh Ii vé tinh chat cua hai duong thang song song dé giai. Tuy nhién, giira

Ax va By chua c6 mot cét tuyén nao nén ta vé tia Ot & trong goc AOB sao cho Ot //Ax thi Ot//By . Khi
do6 cac goc A, goc B lan lugt bang O, va O, rat thuan lgi trong viéc lién hé véi goc AOB cho trudc.

* Trinh bay loi giai

Giastr Ax//By. Trong goc AOB vé tia Ot//Ax thi Ot//By (vi Ax//By).
Taco O, =A=m° (hai gdc so le trong); O, = B =n° (hai goc so le trong).
Do do O, +0, =m°+n°.

Mat khac, O, +0O, = AOB;m+n <90 nén AOB <90°.

Diéu ndy mau thuan véi AOB =90° (vi OA L OB).

Vay diéu gia st la sai, suy ra Ax va By khdng song song.

Vi du 3: Cho géc tu xOy, tia Ot & trong goc d6 sao cho xOt < yOt. Trén Y
tia Ox lay diém A. Qua A vé& duong thiang m L Ox. Chting minh rang céc L

duong thang Ot va m cit nhau.

Giai (h.6.4)

* Tim cach gidi © A‘ X
bicu phai chirng minh 1a cac duong thang Ot va m cat nhau. Muon chung m
minh bang phan ctng ta gia st Ot//m, tor d6 suy ra Ot LOx do do Hinh 6.4

xOt =90°.

Dé dua dén mau thuan ta chi can chitng minh xOt < 90°.

* Trinh bay loi giai ‘7

Gia str cac duong thang Ot va m khéng cat nhau. Suy ra Ot//m.
Mat khac, Ox L. m (gt) nén Ox L. Ot do d6 xOt =90°. *)
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Ta c6 xOt + yOt = xOy <180° ma xOt < yOt nén xOt <90°, mau thuan b Yy
vai (4, | ,
Vay diéu gia st 1a sai, do d6 cac duong thang Ot va m phai cat nhau. B

Vi du 4: Cho ba tia phan bié¢t OA, OB, OC sao cho AOB =BOC =COA.
Chang minh rang trong ba tia da cho khong co6 tia nao nam gitra hai tia

con lai. B
Giai (h.6.5) o A X
* Tim céch giai
Dé giai vi du nay bang phwong phap phan chung, ta gia s trong ba tia da a
cho c¢6 mét tia nam gitra hai tia con lai rdi ding tinh chat cong sé do cac
g6c dan dén két qua co hai tia trang nhau, tréi gia thiét. . Hinh6.11

* Trinh bay loi giai ‘

Gia su trong ba tia OA, OB, OC c6 mét tia nam giira hai tia con lai.
Khéng lam giam tinh tong quat, ta sir gia tia OB nam gitra hai tia OA, OC.
Khi d6 ta c6 AOB+BOC = AOC .

Nhung do AOB =BOC = AOC nén AOB+ AOB = AOB do d6 AOB =0°, suy ra hai tia OA, OB trung
nhau, tréi gia thiét.

Vay diéu gia st 1a sai, suy ra trong ba tia d cho khong c6 tia nao nam giita hai tia con lai.

C. Bai tap van dung

e Chitng minh hai dwong thang cdt nhau

6.1. Ching minh dinh Ii: Néu mot duong thang cit mot trong hai duong thang song song thi né ciing cat
duong thang kia.

Huéng dén gidi (h.6.9) o
Cho a//b, ¢ cit a tai O. Ta phai chung minh ¢ cit b. /
Gia sir ¢ khong cit b thi ¢//b. Nhu vay qua diém O co hai duwong thing laa 2 Q
VA ¢ cling song song Vai b, tréai véi tien dé O-clit. Vay diéu gia sir 1a sai, suy /
ra c cat b.
6.2. Cho hai duong thing a va b vudng goc véi nhau tai O. Ching minh ring B
néu duong thang ¢ khong vudng goc voi b thi hai duong thang a va ¢ cat Hinh 6.9
nhau.

Huwéng dan gidgi (h.6.10)

* Truong hop duong thing ¢ di qua O thi ¢ va a cit nhau tai O.
* Truong hop duong thang ¢ catb tai K =0
Gia sir ¢ va a khong cit nhau thi chling song song véi nhau.
Vi b_La nén b _Lc, tréi gia thiét. Vay c va a phai cat nhau.
6.3. Cho goc xOy khac goc bet. Trén tia Ox lay diém A, trén tia Oy lay diém B. Tir A vé duong thang
a_L Ox , tir B v& duodng thang b L Oy . Chitng minh rang hai dudng thiang a va b cit nhau.

Huwéng dén gidgi (h.6.11)
* Gia str a va b tring nhau. Nhu vay, qua O c6 hai duong thiang 1a Ox va Oy b
cuing vudng goc véi duong thang a (hodc b), vo li. Vay a va b khong tring /
nhau. (1) c_—|K
e Giastr al//b
Tac6 Ox_La nén Ox Lb. Mat khac Oy L b (gt), nhu vay qua diém O c6 hai
duong thang 1a Ox va Oy ciing vudng géc véi duong thang b, vo 1. a O
Vay diéu gia st 1a sai, suy ra a va b khéng song song. (2)
Tur (1) va (2) suy ra a cit b.
6.4. Hinh 6.6 c6 géc AOB nhon, A=134°B=135°. Chitng minh rang Ax va Hinh 6.10
By khbng song song.

-
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A
134° X
o
135%
B Y
Hinl 6.6 Hinh 6.7
Huwoéng ddn gidi (h.6.12)
Gia st Ax//By. Trong goc AOB V¢ tia Ot//Ax thi Ot//By (vi K
AX//By) X \/,,"
Taco O, + A=180°= O, =180°—134° = 46°. A/’ B
0, + B =180° = O, =180°—135° = 45°, e L
Do dé O, +0, = 46°+45° hay AOB =91°>90°. = / w2 \
Diéu nay mau thuin véi gia thiét 1a géc AOB nhon.

Vay diéu gia str 1a sai, suy ra Ax va By khong song song. ‘ ‘

6.5. Hinh 6.7 c6 goc A ti, AB L BD, AC L CE . V& tia Bx va Cy Ian Hinh 6.14

luot 1a tia phan giac cua cac géc ABD va ACE. Ching minh ring cac duong thang Bx va Cy cét nhau.
Huwéng dén gidi (h.6.13)

Tac6 AB L BD,AC L. CE = ABD = ACE =90°.

Do d6 ABx= ACy =45°.
Ta ching minh Bx va Cy cat nhau bang phwong phap phan chang.
Gia sir Bx//Cy . O trong goc Atavé At//Bx thi At//Cy (vi Bx//Cy).
Taco A = ABx=45° (cap goc so le trong); A, = ACy =45° (cap gadc so le trong).
Do d6 A +A,=90° hay BAC =90° trai gia thiét 1a goc A t0.
Vay diéu gia st 1a sai, suy ra hai duong thang Bx va Cy cat nhau.
6.6. Cho hai diém A va B nam ngoai dudng thang m. Qua A vé& 50 duong
thang trong do6 c6 duong thang qua B. Qua B v& 50 duong thang trong do
duong thang qua A. Hoi it nhat ciing c6 bao nhiéu giao diém cua dudng
thang m véi cac duong thang da ve?

Huwoéng ddn gidi (h.6.14)
Trong s6 50 duong thang v& qua A it nhat ciing ¢6 49 duong thang cat m.
Ta chtng minh diéu nay bang phan chung.
Gia str c6 chua dén 49 duong thang cat m, suy ra it nhat ciing con 2
duong thang khong cat m. Hai duong thang nay cung di qua A va cung Hinh 6.8
song song va&i m. D1eu nay vo Ii vi n6 tréi voi tién dé O-clit. Vay diéu gia sir 1a sai, do d6 it nhét ciing co
49 duong thang cat m.
* Néu duong thang AB//m thi sb giao diém cua duong thang m
véi cac duong théng da v& it nhat cling la 49+49=98 (diém).
* Néu duong thang AB va duong thang m khong song song thi
giao diém cua duong thang AB Véi duong thang m cing la giao
diém cua duong thang BA véi duong thang m. Do d6 so giao diém
cia duong thang m véi cac duong thang da vé it nhat ciing 1a
49+49-1=97 (diém).

co

e Chizng minh hai goc khong bang nhau. Tinh sé do géc . Hinh 6.13
6.7. Trong hinh 6.8, cho biét A # B, . Ching minh rang C, = D, .
Huwoéng ddn gidi (h.6.8)
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Giast C,=D,,suyra AC//BD (Vi c6 cip goc ddng vi bang nhau).

Do d6 A =B, (cap gadc so le trong).
Diéu nay tréi gia thiét.
Vay diéu gia str 1a sai, do d6 C, # D;.
6.8. Cho 9 duong thang cit nhau tai O tao thanh mét sé goc khong co diém trong chung. Chitng minh
rang trong cac goc d6 ton tai mot goc 1on hon hodc bang 20° va ton tai mot géc nhod hon hoic bang 20°.
Huwoéng dan gidi (h.6.15)
9 duong thang cit nhau tai O tao thanh 18 goc khong cé diém trong chung.
Téng cua 18 goc nay bang 360° *)
* Néu tata ca cac goc déu nho hon 20° thi tong cua chiing nho hon 20°.18=360°, mau thuin véi (*).
Vay ton tai mot goc Ion hon hodc bang 20°.
« Néu tat ca cac goc déu Ién hon 20° thi tong cua ching Ién hon 20°.18=360°, mau thuan véi (*). Vay
ton tai mot goc nho hon hodc bang 20°.
6.9. Qua diém O & ngoai dudng thang a vé mot sé duong thang khong phai tat ca déu cat a. Nhitng dudng
thang cét a thi tao véi duong thang a duge 78 tam gidc chung dinh O. Chitng minh rang trong sé nhiing
duong thang da v& qua O it nhat ciing c6 hai duong thang cit nhau theo mét géc nhé hon 13°.
Huong déan gidi (h.6.16)
Goi s6 duong thang vé qua O va cit duong thang a 1a n. S6 tam giac
dinh O ¢6 canh ddi dién nam trén duong thang a duoc tinh theo cong

n(n—l). -
2

thac

| n(n-1
Theo dé bai ta co (2 )=78

< n(n-1)=156=1312=n=13. /
Viy ¢6 13 duong thang di qua O va cit dudng thang a. Theo dé bai,

qua O con c6 dudng thang khong cat a. Theo tién dé O-clit chi c6 Hinh 6.16

mot duong thang nhu thé. Vay sé duong thiang da vé qua O 1a 14.

14 duong thang nay tao nén 28 goc dinh O khong co diém trong chung va cé tong sé do bang 360°. (*)
Vay it nhat phai c6 mot goc nho hon hoic bang 360°: 28 ~12°51' <13° vi néu khong c6 goc nao nhé hon
13° thi tong cua 28 goc nay s& Ién hon hodc bang 13°.28 =364°, mau thuan vai (*).

e Cac dang khac

6.10. Chung minh dinh li: Trén tia Ox c6 OM =a,0N =b. Néu b

a<b thi diém M nam giita hai diém O va N. it < S0t
Huréng dén gidi (n.6.17) O=~"%~""M N =

* Biém O khong nam giita hai diém M va N (1) vi M va N nam trén

tia Ox. Hinh 6. .17

* Gia st diém N nam giira hai diém O va M thi ON + NM =OM

do dé b+NM =a.

Suyra NM =a—b<0 (vi a<b). biéu nay vd Ii vi NM >0.

Viy diéu gia su 1a sai, do do diém N khdng nam gitra hai d1em OvaM. (2)
Trong ba diém O, M, N thang hang phai c6 mot diém nam giira hai diém
con lai nén tr (1) va (2) suy ra diém M nam gitta O va N.

6.11. Chirng minh rang néu hai tia Ox va Oy thudc hai nira mit phang dbi

nhau bo chira tia Oz sao cho zOx+ zOy =180° thi hai tia Ox, Oy d6i nhau.
Huwoéng ddn gidi (h.6.18)

Gia sir hai tia Ox, Oy khong d6i nhau.

Ta vé tia Oy’ 1a tia dbi cua tia Ox.

Hinlr 615
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Khi d6 zOx+zOy' =180° (hai goc ké bu).
Mat khac, zOx +zOy =180° (gt).

Suy ra zOy'=zOy (cung b véi zOx). Piéu nay v li vi trén y'
cling mot nira mat phang bd chira tia Oz bao gid ciing ¢6 mot e
va chi mot tia Oy sao cho zOy =m°.
Viy diéu gia st 1a sai, do d6 hai tia Ox, Oy d6i nhau. Hinh 6.18
6.12. V& 9 doan thang trén mat phang. Hoi c6 thé xay ra
truong hop mdi doan thang cét dung 5 doan thang khac khéng?

Huwéng dan gidi
Khong thé xay ra truong hop mdi doan thang cit dang 5 doan thang khac. Ta ching minh bang phan
chung.
Gia sir mdi doan thang cat ding 5 doan thang khéc.
Nhu vay voi ca 9 doan thing ta duoc 9.5=45 trudng hop hai doan thang cit nhau. Nhung nhu thé thi
mdi truong hop da duogc tinh hai lan (vi doan thang AB cat doan thang CD thi nguoc lai, doan thang CD

cit doan thang AB) do d6 thyc su chi cd 4—25 truong hop hai doan thing cit nhau. Vi % ¢ N nén diéu gia

st |a sai.
Do d6 khong thé xay ra truong hgp mdi doan thang cat dung 5 doan thiang khéc.
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