CHUONG 1: PUONG THANG VUONG GOC. PUONG THANG SONG SONG
BAI 2: HAI PUONG THANG VUONG GOC
Muc tiéu
% Kién thire
+ Phat biéu dugc dinh nghia hai duong thang vudng goc.
+ Ném ving cach v& va tinh chit vé hai duong thing vudng goc
+ Nam vimng dinh nghia dudng trung tryc ciia doan thing
+ Kining
+ V& duoc hai dudng thang vudng goc; dudng trung truc cia doan thang.

+ Chimg minh dugc mot s6 bai toan vudng goc don gian.
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I. L THUYET TRONG TAM

Pinh nghia

Hai dudng thang xx', yy' céat nhau va trong cac
goc tao thanh c6 mot goéc vudng duogc goi 1a hai
duong thiang vudng goc va dugc ki hiéu la
x' Lyy'.

Tinh chit hai dwong thang vudng goc

C6 mot va chi mot duong thang di qua mot diém va
vudng goc v6i mot dudng thang cho trude.

Puong trung trwc cia doan thang

Puong thang vudng goc véi mot doan thang tai
trung diém cua né duge goi 1a duong trung truc cia
doan thang 4y.

Khi d 1a duong trung tryc ciia doan thang 4B thi 4

va B d6i xtimg véi nhau qua dudng thang d.

II. CAC DANG BAI TAP
Dang 1: V& hinh
4+ Phwong phap giai

Truong hop diém O cho trude nam trén dudng thang a.

Truong hop diém O cho trudc nam ngoai dudng thing a.

% a

‘0

4 Vidu miu

i

%)

Vi du. Cho ba diém 4, B, C bat ki khong thang hang. Hiy v& cac dudng trung truc ctia tam giac ABC.

Huéng din gidi

Trang 2



Ta thuc hién cac budc nhu sau:

Buéc 1. Dung thude do d6 dai cac doan thiang AB, AC, BC. Xac dinh trung diém cia cac doan thing
lan lugt 1a M, N, P.

Buérc 2. V& trung tryc ctia doan thang BC.

Pit mot canh ciia é ke trung voi duong thang BC.

Chuyén ¢ ke truot theo duong thang BC sao cho canh goc vudng thir hai ctia é ke gip diém P. Vach
mot duong thing theo canh d6 thi dwgc dudng thing trung truc ciia BC.

Tuong tu ta v€ trung tryc cua hai doan théng AB; AC.

A A A

B P C B P C B el C
Y Y

<+ Bai tap tw luyén dang 1
Cau 1: Cho tam giac ABC. Chi dung ¢ ke v€ cac duong cao AH, BK va CE cua tam giac ABC.

Céu 2: Cho doan thang 4B dai 10cm. Hay v& dudng trung truc ctia doan thang 4y. Chi rd cach vé.

Dang 2: Chirng minh hai dwong thang vudng géc
4+ Phwong phap giaii

Mubn chirng minh hai duong thang xx’', y)' vudng Vi du 1: Néu x/O; ~90° thi xx' L yy'.
g6c voi nhau, ta c6 thé sit dung mét trong cac cach ”
sau:

Cich 1. Chimg minh mét trong bén goc tao thanh
boi hai duong thang 4y 1a goc vudng. =
Cich 2. Ching minh hai goc ké bu bang nhau, tir X (0] X
d6 suy ra c6 mot goc bang 90°.

,f.
x/0\y+x/'0\y:lSO°t

o~

g hi
x0y =x'Oy

Vi du 2: Néu {

X0y = X' Oy =90°
Suy ra xx" L yy'.
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4 Vidu miu
Vidu 1: Cho x/O\y =120°, trong goc x/O\y vé tia OM sao cho xOM =30°. Ching minh OM 1 Oy.

Huwéng din gidi

120°
30°

(0]

Vi tia OM nam giita hai tia Ox va Oy nén ;O\y:xOM +]\70\y.
Ma xOy =120° va MOx =30° nén MOy = xOy —xOM =120°—30° =90° .
Suy ra OM L Oy.

Phwong phap: Chirng minh A70\y =90°.

Vi du 2: Cho mét diém O nam trén duong thang xx'. Trén nira mit phing c6 by 1a xx' dung hai tia OM

va ON sao cho xOM = NOx' = 30°. Goi tia Ot 1a phan giac cia MON . Chung minh Of 1 xx'.

Huéng din gidi
t
N M
30° 30°
X 0 X
Tia Ot 1a phan giac cta MON nén MOt = NOt = %]\7-07\/ (1)

Hai tia OM va ON cung nam trén nira mit phiang bd xx’ va tia Ot 1a phéan giac ctia MON nén ON nim

gitra Ox’ va Ot. Suy ra X'Ot =x'ON + NOt. (2)

Trang 4



Tur (1) va (2), ta cé X'Ot = X'ON + MOt . (*)
OM nam giita Ox va Ot nén xOt = XOM + MOt (3)
Mit khac xOM = xX'ON =30°.  (4)
Tir (3) va (4), taco xOt = X'ON + MO . (%)
Tur (*) va (**) suy ra @:@:%@:%.180%900.
Vay Ot L x'x (hai goc ké bu bang nhau).
Phwong phdp: Chitng minh hai géc ké bit bang nhau xOt = x'0t =90°.
Vi du 3: Cho hai goc ké bu X0z va ;O\z , v€ hai tia phan gidc cua x/O\z, )TO\Z theo thu tu 1a OA4, OB.

Chimg minh 04 1 OB.

Huéng din gidi

¥ 0 X
Ta c6 OA 1a tia phan giac X0z nén xOA = @Z%X/O\Z
OB la tia phan gidc ;O\z nén
Vi Oz nam giira hai tia O4 va OB nén
A/O\B:A/O\Z+B/\OZ:lx/O\Z+ly/0\Z:l(x/O\Z+;0\z):l.180°:90°.
2 2 2 2
Vay O4A L OB.

Ghi nhé: Hai tia phan gidc ciia hai géc ké bii vuéng goc véi nhau.

4+ Bai tap tu luyén dang 2
Cau 1: Cho goc x/O\y =50°. V& goc )TO\Z ké bu véi goc @ V& goc 2Ot = 40° sao cho Of ndm gitra hai
tia Oz va Oy. Chung minh Ot L Oy.
Cau 2: Cho x/O\y =90°, v¢€ hai tia O4, OB ¢ trong géc do sao cho XOA = );/079 =60°. Trén nira mit phing
bd Ox chtra tia Oy, vé tia OM sao cho Oy la tia phan giac cua MOB.
a) Chung minh tia OA 1a tia phan giac y/O\B , tia OB 1a tia phan giac xOA.
b) Chirmg minh OM 1 OA.

Dang 3: Cac bai toan van dung
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4 Vidu miu

Vidu 1. Cho AOB =100°. Dung trong goc AOB mot tia OM vuong goc OA.
a) Tinh s6 do goc MOB.

b) Goi OB’ 14 tia di ctia tia OB. Tinh s6 do goc MOB' .

Huéng din gidi

100°

B’ o B

a) Vi OM nim giita hai tia O4 va OB nén AOB = AOM + MOB .

Ma AOB =100° ( gia thiét), AOM =90° (do OM L OA)nén

MOB = AOB -~ MOA =100°-90° =10°.

b) Vi OB’ 14 tia d6i cta tia OB nén

BOM + MOB' =180° = MOB' =180°— BOM =180°—10°=170°.
Vi du 2. Cho goc )@ =140°. O ngoai ctia goc, v& hai tia O4 va OB sao cho 04 1L Ox, OB 1 Oy . Goi
OM la tia phan giac cua x/O\y va OM' la tia d6i ctia tia OM.

a) Chirng minh OM' 1a tia phan giac cta AOB.

b) Tinh s6 do goc xOB.

Huwéng din gidi

M| A

a) Ta c6 xOy =140° (gia thiét), xOA = yOB =90° (do OA L Ox , OB L Oy )

:>A/O\B:360°—(x/0\y+x/071+y/0\3)
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= 360° - (140°+90°+90°)

= 40° .
OM la tia phan giac cia xOy = xOM = MOy =%x/0\y =%.140° =70°.
OM' 13 tia di cia OM = MOM' =180° .

Ma 04 nam ngoai goc x/O\y va OA L Ox nén MOM' = MOx +xOA+ AOM' .

Do dé m’:MOM’—(mH@):m’:180°—(70°+90°):20°. (1)
Mit khac Oy nim gitta OB va OM nén MOB = MOy + yOB = 70° +90° = 160°,

— MOB < MOM' . Do a6 tia OB va Oy nam cung ntra mat phang bo MM

Ox ndm gitta OA vd OM nén MOA = MOx + xOA = 70° +90° = 160° .

— MOA < MOM' . Do d6 tia OA va Ox nim clng nira mat phang bo MM’
Nén OM' nim giita O4 va OB.

= AOB=AOM'+MOB = MOB = A0B— AOM' = 40°-20°=20°. (2)
Tur (1) va (2) taco @zm’zzoozéﬁ .

Suy ra OM' 1a tia phan giac cua goc AOB.

b) Ta co MOx < MOA < MOM' nén OA nam giira Ox va OM" .

Ma OM' 1a tia phan giac cta goc AOB. Suy ra OA nam giita Ox va OB.

Vay xOB = xOA+ AOB =90°+40° =130° .

4 Bai tap tw luyén dang 3

Cau 1: Cho géc xOy =160°. V& trong goc xOy , hai tia OM, ON sao cho OM L Ox vi ON L Oy .

a) Chirng minh XON = @ .

b) Tinh MON .
Cau 2: Cho goc x/O\y =150°, bén ngoai cua goc vé hai tia O4 va OB sao cho O4 L Ox, OB L Oy. Goi
OM 1a tia phan giac cla x/O\y va OM' latia phan giac cia AOB.

a) Chirng minh OM va OM' dbi nhau.

b) Tinh xOB va yOA.
Cau 3: Cho hai dudng thang xx’ va yy’ vudng goc nhau tai O. Trong goc x/O\y, dung tia OM sao cho
XOM =2MOy .

a) Hay xac dinh s6 do clia goc xOM vi @
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b) Trén nira mit phang bd yy' c6 chira tia Ox dung tia ON sao cho 3//'07\7 =60°. Tinh s6 do goc
MON .
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DPAP AN
Dang 1. V& hinh
Cau 1.
« Pat mot canh cua é ke tring voi dudng thang BC.
« Chuyén ¢é ke truot theo duong thiang BC sao cho canh goc vudng thir hai ciia é ke gap diém A.
« Vach mét dudng thang theo canh d6 thi dugc dudng cao AH cua tam giac ABC.
« V& tuong ty v6i hai duong cao xuét phat tir dinh B va C.

Cau 2.
« Dung thudc vé doan thang AB dai 10cm
« Xéc dinh trung diém M cia doan thang AB:
AM:MBzﬁzlocm:S(zm. . Scm M A
2 2 Be
« Pat mot canh cua é ke tring v6i dudng thang AB. V
« Dich chuyén ¢ ke truot theo dudng thang AB sao cho canh
gbc vuong tha hai cua € ke gap di€ém M. Vach mét duong
thang theo canh do6 thi dugc duong thang trung truc cia AB.

Dang 2. Chirng minh hai dwong thang vudng goc
Cau 1.
Vi xOy, yOz k& bunén xOy + Oz =180°. ¢ y
Ma xOy = 50° nén yOz =180°—50° =130°.
Mit khéc tia Of ndm giita hai tia Oy va Oz nén a0° e
yOz = yOt +t0z = yOt = yOz — zOt z 0 X
=130°-40°
=90°.

Vay Ot 1 Oy.
Cau 2.

Trang 9



¥ A
B
M
X
0]
Vi O4 niam trong goc x/@ nén tia O4 nam giira hai tia Ox, Oy.
Suy ra xOy = xOA+ AOy = AOy = xOy — xOA = 90° — 60° = 30°. (1)
Vi OB nam trong goc x/O\y nén tia OB nam giita hai tia Ox, Oy.
Suy ra xOy = xOB + BOy = xOB = xOy - yOB =90°~60°=30° . (2)

Trén cing mot nira mat phang bd chira tia Ox ¢6 xOB < xOA (do 30° < 60°) nén tia OB nam giita hai
tia Ox v OA. Suy ra xOA = xOB+ AOB = AOB = xOA—xOB = 60°~30°=30°.  (3)

Tur (2), (3) taco xOB = AOB.

Ma tia OB nam giira hai tia Ox, OA nén tia OB 1a tia phan giac xOA.

Trén cing mot nira mat phang bd chua tia Oy ¢o )70\/1 < y/OTB (do 30° < 60°) nén tia OA4 nam giita hai
tia Oy va OB.

Lai co tir (1), (3) suyra 304 = AOB nén OA 14 tia phan gidc yOB.

b) Ta co A70\y = y/07? =60° (do Oy la tia phan giac cua MOB ).

Suy ra A70\8=]\7[5y+y/073=120°.

Trén ciing mdt nira mit phing bo chira tia OB c6 MOB > A/O\B(120° >30°) nén tia O4 ndm giira hai

tia OM va OB = MOB = MOA+ AOB = AOM = MOB — AOB =120°-30°=90°.
Vay OM 1 04.

Dang 3. Cac bai toan van dung

Cau 1.
a) Ta c6 hai tia OM va ON nam & mién trong goc

x0y = xOy = xOM + MOy vi xOy = xON + NOy .

M N
Mit khac xOy =160° (gia thiét ); y
XOM = NOy =90° (do OM L Ox, ON L Oy).
Suy ra MOy = xOy — xOM =160°—90° =70°; X
NOx = xOy — yON =160°—-90° = 70°. O

Vay MOy = NOx =70°.
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b) Trén nira mit phang b chira tia Ox c6 XON < xOM (do 70°<90°) nén tia ON nam giita Ox va
OM. Suy ra xOM = xON + MON => MON = xOM —xON =90°—70° = 20°.

Cau 2.
a) Ta c6 xOy=150°, xOA=yOB=90° (do OxL0A,

OyJ_OB):A/O\B=360°—(x/O\y+ZO\x+§0\y) y

:3600—(150°+9O°+90°) 150°

=30°. X
OM 1a tia phan giac clua x/O; nén

@:@:%.@:%.150%750. B

OM' la tia phan giac cua AOB nén

Zéﬁ':@:%@:%.m%mm

Do d6 MOM' = MOx + xOA+ AOM' =75°+90° +15° = 180°.

Suy ra hai tia OM va OM' d6i nhau.

b) Ta ¢6 xOB = xOA+ AOB =90° +30° = 120°; yOA = yOB + AOB = 90° +30° = 120°.

Cau 3.
¥

a) Do xx' L yy'={O} nén X0y =90°. .o

OM nam trong gbc )C/O\y:>)c/0\y=)c/0ﬁ\/[+]\70\y.

Vi xOM =2MOy nén 7 9 .
X0y =90° = xOM + MOy = 3MOy = MOy =30° GL

— xOM = 2MOy = 60°. , g

b) ON, Ox cting nam trén nira mat phang bo yy', y/’OTV < y/'O\x (do 60°<90°).
Suy ra ON ndm giita Oy’ va Ox. Suy ra xOy' = xON + NOy' = xON = xOy' — NOy' = 90° —60° = 30°.

Ma Ox nim giita hai tia OM, ON nén MON = NOx + xOM = 30°+60° = 90° .
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