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PHEP POI XUNG TRUC

A. CHUAN KIEN THU'C
A.TOM TAT GIAO KHOA.
1. Dinh nghia:

Cho duong thang d . Phép bién hinh biéh mdi diém M thudc d thanh chinh

né, bién mdi diém M khong thudc d thanh diém

M' sao cho d la duong trung triec cua doan MM' duoc goi la phép d6i
xting qua duong thang d, hay con goi 1a phép ddi xtng truc d.

Phép ddi xtng truc co truc 1a duong M

thang d duwoc ki hiéu 1a D,. Nhu

vay Dd(M)zM'©m=—M voi | 1

1a hinh chiéu vudng géc cia M trén . d
d. |

Néu Dd[(H)] =(H) thi d duoc goi

la truc d6i xting cuia hinh (H) . M’

2. Bi€u thixc toa d6 ctia phép d6i xiing truc:
Trong mit phang Oxy, véi mdi diém M(x;y), goi M'(x';y') =D, (M)

x'=x

'

Néu chon d 1a truc Ox, thi {
y ==y
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1

X ==X

1

Néu chon d la truc Oy, thi { .
y =y

3. Tinh chit phép d6i xtng truc:

¢ Bao toan khoang cach gitra hai diém bat ki.

e Bién mot duong thang thanh dwong thang.

e Bién mot doan théng thanh doan théng béng doan da cho.
e Bién mot tam giac thanh tam giac bang tam giac da cho.

¢ Bién duong tron thanh duong tron ¢ cung ban kinh.

B. LUYEN Ki NANG GIAI CAC DANG BAI TAP.

Bai toan 01: XAC DINH ANH CUA MOT HINH QUA POI XUNG TRUC.
Phuwong phap:

bé xac dinh anh (H') cua hinh (H) qua phép doi xtng truc ta cd thé dung

mot trong cac cach sau:

e Dung dinh nghia phép d6i xting truc

e Dung biéu thtrc toa d§ ctia phép ddi xiing truc ma truc d6i xing la cac
truc toa do.

e Dung biéu thirc vec to ctia phép d6i xting truc.

Cacvidu

Vi du 1. Trong m4t phang Oxy, cho diém M(1;5) , duong thang
d:x+2y+4=0 vaduong tron (C):x* +y”* +2x—4y —4=0.

a) Tim anh caa M,d va (C) qua phép déi xting truc Ox.

b) Tim anh ctia M qua phép d6i xting qua dwong thang d .

Loi giai.
a) Goi M',d',(C') theo thit ti la anh cta M,d,(C) qua D_, khi do M‘(l;—S).

- Timanhcaa d.
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Lay M(x;y)ed=> x+2y+4=0 (1)

Goi N(x';y') la anh cia M qua phép d6i xting D _ .

Ta co {X':X @{X:X .- Thay vao (1) ta duoc
y="y =7y

x'=2y'+4=0.Vay d':x-2y+4=0.

- Tim anh cta (C)
Cich 1: Ta thay (C) 6 tam I(-1;2) vabankinh R =3.

Goi I',R' 1a tm va ban kinh ctia (C')thi I'(-1;-2) va R'=R=3, do d6
(C):(x+1) +(y+2) =9.
Cich 2: Lay P(xy)e(C)=x" +y’ +2x—4y—-4=0 (2).

Goi Q(x';y') la anh cua P qua phép d6i xting D__ . Ta c6

X'=x x=x' . s n
{ ' :>{ , thay vao (2) ta duoc x“+y"“+2x'+4y'-4=0, hay
y="7y Y=7Y

(C):x* +y* +2x+4y—4=0.

b) Puong thang d, di qua M vudng géc véi d 6 phurong trinh
2x-y+3=0.

Goi I=dnd, thitoa do diém I la nghiém ctia hé

x+2y+4=0 X=-2
=N =1(-2;-1).
2x-y+3=0 y=-1

Goi M' d6i xting véi M qua d thi I la trung diém cia MM'.
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X = XM +XM'
1= ,=2X, —X,, =D
Ta c6 2 @{XM TN M (-5-7)).
_YutYwm Ym ZZYI ~Yum =—7
Y= 5

Vi du 2. Cho hai dwong thang d:x+y-2=0, d, :x+2y-3=0 va duong
tron (C) : (x —1)2 + (y + 1)2 =4.Tim anh cta dl,(C) qua phép d6i xting truc
d.

Loi giai.
- Tim anh caa d, .

Tac6 d, nd=1(1;1) nén D,(I)=1.

Lay M(3;O) ed,.Duong thang d, di qua M vuéng géc véi d cé phuong
trinh x-y-3=0.Goi M, =dnd,, thitoa d cia M, la nghiém ctia hé

-2=0 |*73
Xy & 2 :>MO(E;—1 .
x-y-3=0 1 202
y=-
Goi M' laanh cia M qua D, thi M, la trung diém cia MM' nén
M'(Z;—l) . Goi dl'=Dd(dl) thi d,' diqua I va M' nén c6 phuwong trinh
x-1 y-1

1 —2<:>2x+y—3=O.Véy d,':2x+y-3=0.

- Tim anh ctia (C)
Puong tron (C) c6 tam J(1;-1) vaban kinh R=2.

Duong thang d, di qua J va vudng goc véi d cé phuong trinh x—y-2=0.
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Goi J, =d, nd thi toa d0 cua diém J, 1a nghiém ctia hé

-2= =2
Y2220 X223y (20).
x-y—-2=0 y=0

Goi J'=D,(J) thi J, la trung diém cta JJ' nén J'(3;1)
Goi (C')=D,((C)) thi J' 1a tim ctia (C') va ban kinh ctia (C') 1a R'=R=2.

Vay (C'):(x—3)2 +(y—1)2 =4.

Bai toan 02: DUNG PHEP POI XUNG TRUC PE GIAI CAC BAI TOAN
DUNG HINH.
Phuwong phap:

bé dung mot diém M ta tim cach xac dinh n6 nhu la anh cia mot diém da
biét qua mot phép ddi xting truc, hoac xem M nhu la giao diém cua mot
duong cd dinh va mét véi anh ctia mot duong da biét qua phép ddi xing

truc.

Cacvidu

Vi du 1. Dung hinh vuéng ABCD biét hai dinh A va C ndm trén duong
thang d, va hai dinh B,D lan luot thudc hai duong thang d,,d, .

Loi giai.
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Phin tich: Gia st da dung duoc hinh vuéng ABCD), thoa cac diéu kién cua
bai toan. Do A,Ced, va AC latruc

ddi xting ctia hinh vuéng ABCD . Mat
khac Bed, nén Ded,’

=D=d,'nd,.

Hai diém B,D ddi xtiing qua duong
thang d, .

Nén D, (B)=D’, lai c6
Ded,=D=d,nd,".
Cdch dyng:

- Dung d2'=Ddl(d2),goi D=d,nd,’

- Dung duong th:fmg qua Dvudng goc véi d, tai O va cit d,tai B

- Dung duong tron tam O duong kinh BD cit d, tai A,C. (Kihiéu cac
diém A,C theo thit tw d€ tao thanh t giac ABCD)

Chitng minh: Tt cach dung suy ra ABCD la hinh vuong.

Bién luan:

Truomg hop 1. d, cét d, khi d6.

Néu d,'nd, thivi du da cho c6 mét nghiém hinh.

Néu d,' // d, thivi du da cho v6 nghiém hinh.

Truomg hop 2. d, // d,, khi d6

Néu d, song song va cach déu d, va d, thi c6 v0 s6 nghiém hinh (h2)
Néu d, hop véi d,,d, mot goc 45° thi cé mot nghiém hinh (h3)

Néu d, song song va khong cach déu d,,d, hodc d, khong hop d,,d, mot
goc 45° thi vi du da cho vo nghiém hinh.
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B dy D C
d
7_A 3 c 1
—ds B
- D
h2 h3

Vi du 2. Cho hai duong tron (C),(C') c6 ban kinh khac nhau va duong
thang d . Hay dung hinh vuéng ABCD c6 hai dinh A,C lan lugt nam trén
(C),(C') va hai dinh con lai ndm trén d.

Loi giai.
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Phan tich:

Gia sit da dung dwoc hinh vuong
ABCD thoa méan dé bai. Ta thay hai
dinh B,D ed nén hinh vuéng hoan
toan xac dinh khi biét C. Tacd A,C
doi xting qua d nén C thudc duong
tron (Cl ) , anh cta duong tron (C)
qua D, . Médt khac
Ce(C)=Ce(C)n(C).

Ttr d6 suy ra cach dung
Cdch dyng:

- Dung duong tron (Cl) la anh cua (C) qua D, .
- Tir diém C thudc (Cl)m(C') dung diém A d6i xtiing véi C qua d. Goi
I=ACnd

- L&y trén d hai diém BD sao cho IB=ID=IA.
Khi d6 ABCD la hinh vudng can dung.

Chitng minh:

Dé thdy ABCD la hinh vudng c6 B,Ded, Ce(C'). Mitkhac A,C ddi xting
qua d ma Ce(C')= Aeb,[(C")]=(C) hay A thudc (C).

Bién lugn:

S6 nghiém hinh bang s3 giao diém cta (Cl) va (C') .

Bai toan 03: DUNG PHEP POI XUNG TRUC PE GIAI CAC BAI TAP HOP
PIEM.
Phuwong phap:
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Str dung tinh chat : Néu N =D, (M) v6i M di dong trén hinh (H) thi N di
dong trén hinh (H') - anh cta hinh (H) qua phép d6i xting truc d.

Cacvidu

Vi du 1. Trén duong tron (O,R) cho hai diém c6 dinh A,B. Duong tron
(O';R') tiép xtc ngoai voi (O) tai A. Mot diém M di dong trén (O) MA
cat (O) tai diém thhai A'. Qua A' ké duong thang song song véi AB cat
MB tai B'.

Tim quy tich diém B'

Loi giai.

Goi C=A'B'n(0'). Ve

tiép tuyén chung cua
(O) va (O') tai di€m A

.Tacd A'CA =xAM

=ABM=BB'A' dodo
ABB'C la hinh thang
can. Goi d 1a truc d6i
xtng cua hinh thang nay
thi B,(C)=B' ma C di

dong trén duong tron
(O') nén B' di dong trén duong tron (O) anh cta (O') qua D,.

Vi du 2. Cho tam giac ABC c6 tam duwong tron ndi ti€p I, P la mot diém
nim trong tam giac. Goi A',B',C' la cac diém d6i xtiing véi P lan luot doi

xtng qua IA,IB,IC. Chitng minh cac dudong thang AA',BB',CC' dong quy.
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Loi giai.

Gia st diém P nam trong tam giac IAB. Goi P,,P,,P,
lan lwot d6i xting v6i P qua cac canh BC,CA, AB. Ta
sé chiing minh AA',BB',CC' dong quy tai tam duong

tron ngoai ti€p tam giac PP,P,.

Hién nhién ta c6 AP, = AP, vay d€ chitng minh AA'
la trung truyc ctia PP, ta can chitng minh

P,AA'=P,AA".

Taco P,AA'=P,AP+PAA"=2a+203

Tuong te P,AA'=P,AC+CAA"'=CAP + CAA'
=2a+2p3.Vay P,AA'=P,AA' nén AA' la trung truc cua P,D,.

Tuong te BB',CC' Tan luot la trung triec caa PP, va PP, nén ching dong

quy tai tam duong tron ngoai ti€p tam giac P,P,P,.

CAC BAI TOAN LUYEN TAP

9. Trong mat phang toa &6 Oxy, cho duong thang d:x+2y—5=0. Tim anh

cua d qua phép ddi xting truc cé trucla

a) Ox

b) Oy

10. Trong m4t phang toa d6 Oxy, cho duong thang d:2x—y-3=0 va

duong tron (C) : (x - 2)2 + (y - 3)2 =4.

a) Tim anh cua d,(C) qua phép d6i xung truc Ox.
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b) Viét phuong trinh dwong tron (C') , anh cua (C) qua phép doi xiing qua
duong thang d.

11.

a) Cho duong thing d va hai diém A,B nam vé mot phia ctia d . Xac dinh
diém M trén d sao cho MA + MB nho nhét.

b) Cho x—2y+2=0. Tim gia tri nho nhat ctia biéu thirc
T=(x=3) +(y=5) +y(x=5) +(y-7) .

12. Cho A(Z;l) . Tim diém B trén truc hoanh va diém C trén duwong phan

giac goc phan tu thit nhat d€ chu vi tam giac ABC nho nhat.

13. Cho tam gidc ABC vudng tai A, duong cao AH . Bén ngoai tam giac
ABC dung cac hinh vuong ABDE va ACFG.

a) Goi K la trung diém ctia EG. Chting minh K nam trén duong thang AH

b) Goi P 1a giao diém ctia DE va FG . Chiing minh P nam trén duong
thang AH.

¢) Chting minh cac duong thang AH,CD,EF dong qui.

14. Cho tam gidc ABC can tai A.Biét canh AB nam trén duong thang d,,
canh BC nam trén duong thang d,, canh AC di qua M . Hay x4c dinh cac
dinh ctia tam giac ABC.

15. Cho mot diém A va mot duong thang d khong di qua A. Trén d dat
mét doan BC=a ((a>0 cho trude). Tim vi tri cua doan BC dé tong
AB + AC nho nhat.

16. Cho hai dudng thang song song A,,A, va difm M nam ¢ mién gitta ctia

hai duong thang d6 ( M va A, cling phia d&i véi A,, M va A, cung phia
d6ivoi A,). Trén A, ldy doan AB=a trén A, 1ay doan CD=b ( a,b la cac
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dd dai cho trudce). Tim vi tri cua cac doan AB va CD sao cho tong
MA + MB +MC +MD nho nhat.

17. Cho hai hinh vuéng ABCD va AB'C'D’ ¢6 chung dinh A va c6 canh
déu bang a . Hay chi ra mot phép ddi xtng truc bién hinh vuéng ABCD
thanh hinh vuéng AB'C'D'.

18. Goi d, la duong phan gidc ngoai tai A ctia tam gidc ABC . Chitng minh
rang voi moi diém M trén d,, chu vi tam gidc MBC khong nho hon chu vi

tam gidc ABC.

19. Cho tam gidc ABC cantai A.Véi mdi diém M trén canh BC, ta dung
hinh binh hanh APMQ ( P thudc canh AB va Q thudc canh AC). Tim tap

hop anh ctia diém M trong phép d6i xting qua duong thang PQ.
20. Cho tam giac nhon ABC

a) Goi D la mot diém 6 dinh trén canh BC. Xac dinh cac diém E,F trén AB
va AC sao cho chu vi tam gidc DEF nho nhat.

b) Cho D thay d6i trén canh BC. Dung tam gidc DEF c¢6 chu vi nho nhat
véi E,F lan luot thudc cac canh AB, AC. Chiing minh khi chu vi tam gidc
DEF nho nhat thi D,E,F 1a chan cdc duong cao cta tam giac ABC. Tinh gia
tri nhé nhat ctia chu vi tam giac DEF theo BC=a,CA=b,AB=c.
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