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§2. HAl PUONG THANG SONG SONG

I. VI TRi TUGNG D61 CUA HAI DPUSNG THANG TRONG KHONG GIAN
Cho hai dudng thang a va b trong khong gian. C6 thé x4y ra hai trudng hop :
1) a va b khéng ciing ndm trén mét mgt phing nao cé. Khi dé ta néi ring a va b chéo nhau.
2) a va b ciing ném trén mot mét phing nio dé. Khi d6 ta néi ring a va b ddng phing. Theo k&t qua ciia
hinh hoc phang, né€u a va b déng phang thi ¢6 thé xdy ra mot trong ba trudng hdp sau :
a)ava b cidtnhau : ¢6 duy nhdt mot di€m chung,
b) a va b song song vdi nhau : ciing thuéc mot mit phang va khong c¢é di€m chung,
c¢)ava b tring nhau : ¢6 hai diém chung phén biét.

avabcheonhau anb=M allb a=b

o Chu

*» Hai duding thing goi 1a déng phdng néu ching cliing nam trong mot mit phang.

* Hai duong thing dudc goi 1a chéo nhau néu ching khong déng phiang.

* Hai dudng thing goi 1a seng seng néu chiing ddng phang va khong cé diém chung,

e Dinh Iy Menélaus :

Gia sit dudng thing A cit cdc canh (hodc phin kéo dai) BC, CA, AB twong ng tai cdc diém A’, B’, C” thi
.. A'B BC CA

taco: =1
AC BA C'B

IIl. HAI PUONG THANG SONG SONG

CAC TiNH CHAT VA BINH LY HINH VE MINH HQA
e Tink chét 1 : Trong khong gian, qua mot
diém nim ngoai mot dudng thang cho trude,
¢6 mot va chi mot dudng thing song song
vdi dudng thing do.

quaM,Med "
d = d' duy nhat

d'//d

e Tinh chdt 2 : Hai dudng thing phin biét :
cling song song vd&i mot dudng thang thit ba = d// A
thi song song vdi nhau. S d /A

(@ @)=a \
PB)~(y)=bt=2a,b, cdong qui
(@WnPB)=c

Hodc:

()N (y)=c¢

By =b=allbllc

()N (B)=a

e Dinh Iy : (vé giao tuyén cia ba mit phang)
Né&u ba mit phang doi mot cit nhau theo ba
giao tuyén phin biét thi ba giao tuyén Ay
ho#ic ddng quy hodc d6i mot song song.

e Hé¢ qua : Néu hai mit phing cdt nhau 1an ey Mo
lugt di qua hai dudng thang song song thi ' N 4 ()m(P)=d
giao tuyén cua ching song song vGi hai ' ) ', d,//d,
dudng thing dé (hodc tring véi mot trong ‘ : . = i)
2 : 1
hai dudng thang do).
g g do) d,c (P

=d//d,//d,
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§3. PUONG THANG SONG SONG VOI MAT PHANG

I. VI TRi TUGNG DOl GIUA PUSNG THANG VA MAT PHANG

Trong khéng gian, giifa dudng thing va mit phing cé ba vi tri tuong d6i :

1) Pudng thing song song v&i mat phing : Pudng thing va mit phing khéng c6 diém nao chung.
2) Budng thing cit mit phdng : Pudng thing v mit phing chi c6 mét di€m chung duy nhat.

3) Pudng thing niim trong mit phing : Pudng thing va mit phing c6 v6 s6 diém chung.

S d
E /o>
d // mp() d nmp(aw) =M d  mp(w)
e Dinh nghia : M6t dudng thing vA mét mit phing goi 13 song song véi nhau néu chiing khéng c¢é diém

chung.
Il. PIEU KIEN PE MOT BUGNG THANG SONG SONG VGI MOT MAT PHANG

| CACTINHCHATVABINHLY |  HINHVE | MINHHOA |
e Dinh I¥ 1 : Néu mét dudng thing d khéng
nidm trong mat phing (o) va d song song véi d & mp(w)
mét dudng thing d’ nio dé nim trong mit d//d = d//mp(c)
phing (x) thi dudng thing d song song véi :
mat phealng (o).

d'c mp(w)

e Dinh I¥ 2 : Cho dudng thing a song song

véi mp(e). Néu mp(B) di qua a va cdt mp(w) ' , a //mp(o)

thi giao tuyén clia mit phing () va (B) song . a — mp(B) —b//a
song véi dudng thing a. mp(ot) ~mp(B) = b

e Hé qud : Néu hai mit phing cdt nhau va
cling song song vdi mot dudng thing thi giao mp(ce) "mp(p) =d'
tuyé’n clia chiing cling song song vdi dudng ; d//mp(o) =d'//d

thﬁng dé. d//mp(B)

e Dinh I¥ 3 : Cho a vi b 13 hai dudng thing

chéo nhau. Khi dé c¢6 mét va chi mot mit duy nhat
phing di qua dudng thing niy vi song song : achéob = Imp(a) ¢quaM
vdi dudng thing kia. /b

.

e Chii ¥ : Néu mot dudng thing song song véi mét mit phing thiné song song véi mot dudng thing nio dé
trong mit phing.

§4. HAl MAT PHANG SONG SONG
I. VI TRi TUONG DOl GIUA HAI MAT PHANG
Giifa hai mit phing cé ba vi tri tuong déi :
1) Hai mit phing song song : Khéng cé diém chung (khéng cé dudng thing chung).
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2) Hai mat phing cit nhau : Cé hai diém chung phan biét (cé mot dudng thing chung).
3) Hai mat phdng triing nhau : C6 3 diém chung khéng thing hang (c6 2 dudng thing chung phan biét).

mp(P) // mp(Q)

mp(P) cat mp(Q)

mp(P) = mp(Q)

e Dinh nghia : Hai mat phing dudc goi 13 song song vdi nhau néu chiing khéng ¢6 diém nao chung.
II. PIEU KIEN DE HAI MAT PHANG SONG SONG

CAC TiNH CHAT VA BINH LY HINH VE MINH HOA
e Dinh I 1 : Néu mat phing (o) chifa hai === - sl b el
dudng thing a, b cit nhau va hai dudng u\'~1>><<\ anb=0O
thflqng ndy cung song song vdi ) mot mat o a //(B) = (o) //(B)
phang () cho tI:l.IC’iC thi hai mat phang (o) va /’ / b//(B)
(B) song song vdi nhau. B\
e Tinh chét 1 : Qua mdt diém A bat ky cho
trude nam ngoai mat phang (B) cho trude cé é a / AeP) duy nhat
mot va chi mot mat phdng (o) song song vdi }3 3 mp(x) <qua A
mat phing (B). e I/ mp(B)

e Hé gud I: Néu trong mot mat phing cé hai ac(o);bc(w
dudng thing c4t nhau lan Iugt song song véi anbzQ
hai dudng thdng cit nhau clia mot mat ac(B);bc(P)
phéng khédc thi hai mat phdng dé song song bl = (@//(B)
vd3i nhau. ,

alla

b//b
o Hé qua 2 : Néu dudng thing a song song
véi mat phang (B) thi qua a ¢ mot va chi az(®) duy nhat
mdt mat phing (o) song song véi mat phiang }3 I mp(o) <chitaa
®. _ /i mp ()
e H¢ qud 3 : Hai mat phing phan biét cling i =
song song véi mot mat phing thit ba thisong
song v&i nhau. /Q)/ / (P)//(R) } = (PY/I(Q)

: > | QA R)

o Tinh chdt 3 : Néu hai mat phing (o) va
(B) song song thi moi mat phing (y) di cit
mp(o) déu phai cdt (B) va cdc giao tuyén mp(x) // mp(B)

cda ching song song.

mp(y) ~mp(at)=a,=a//b
mp(y) ~mp(p) = b
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e Hé qud 4 : Hai mat phing song song chin
trén hai cdt tuyén song song nhitng doan
thing bing nhau.

() //(B)
(1)~ () =AA's = AB=A'B'

(v)N(B)=BB

e Dinh I¥ 2 : (Dinh i Ta-Lét trong khéng
gian)
Dinh I§ thuén : Ba mat phing doi mdt song
song chin trén hai cdt tuyén bat ky cdc doan
thdng tuong ng 4 1€.
Dinh I§ ddo : Gia st trén hai dudng thing
chéo nhau d va d’ lan ludt 13y cdc diém A,
B,CvaA’,B’,C saocho:
LT T ds, ba dudng thing
A'B' B'C CA
AA’, BB’, CC’ lan lwdt nim trén ba mat
phing song song, tic 1a ching ciing song
song vdi mot mat phing.

dn(P)=A)
dn(Q=B
dn(R)=C| AB BC CA
d~P)=A [T AB BC CA
d~Q)=B
d~R)=C

§5. PHEP CHIEU SONG SONG

Trong khong gian cho mp(a) va dudng thing A cit mp(a.).

Vdi méi di€m M trong khong gian ta dung dudng thing qua M va

cling phuong véi dudng thing A, dudng thing nay cit mp(a) tai M.

Ta c6 phép chi€u song song 1én mp(c) theo phwong cia dudng thing A

_ Mat phing (&) goi 12 mat phing chiéu.

_ Phuong clia A goi 12 phuong chiéu.

_ M’ 12 hinh chi€u ciia M trén mp(a) theo phuong dudng thing A.

e Dinh I§ 1 : Phép chi€u song song bi€n ba diém thing hang thanh ba diém
thing hang va khong lam thay déi thif tw cia ba di€m dé.

e Hé qua : Phép chi€u song song bi€n dudng thing thanh dudng thing, bi€n tia
thanh tia, bi€n doan thing thanh doan thing.

CAC TiNH CHAT HINH VE HINH VE
e Tinh chdt 1 : Phép chi€u song song bi€n if o
hai dudng thing song song thanh hai dudng
thang song song hoac triing nhau. / 5
a\ "
e Tinh chdt 2 : Phép chi€u song song khong A
lam thay déi ti s6 doé dai ciia hai doan thing
nim trén hai dudng thing song song hoac 7
cling nim trén mot dudng thing /
A
AB A'B AB A'B
CD CD CcD CD
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0 CHUGNG Ill : VECTO TRONG KHONG GIAN - QUAN HE VUONG GOC

2 A 2 » s

§1. VECTO TRONG KHONG GIAN. SU PONG PHANG CUA CAC VECTO
I. GOC GIGA HAI PUSNG THANG BAT Ki TRONG KHONG GIAN
1) Vecto chi phuong ciia duong thing : Vectd u+0 dwde goi 12 vectd chi phwdng cia dudng thing d néu
gid cia vectd u song song hoac tring vdi dudng thing d.
o Nhin xét !
_ Né&u u 1a vectd chi phuong ciia dudng thing d thivectd ku (k #0) ciing l1a vectd chi phwdng ciia d.
_ Moét dudng thing d trong khéng gian dwde hoin toin xdc dinh n&u biét mét di€m A thude d va mdt vectd
chi phuong U ciia nd,
_ Hai dudng thing song song v&i nhau khi va chi khi ching 13 hai dudng thing phin biét va cé hai vectd
chi phwdng cling phwdng.,
2) Géc giita hai duong thing : Géc giita hai dudng thing a, b bat ki trong khdng gian dwde ky hiéu (a , b)
hay (b, a)la géc giita hai dudng thdng a’, b’ cling di qua m4t diém va 14n luwdt song song véi a va b,
e Nhin xét
_Né&uu, v ldn It 1a cdc vectd chi phudng ciia hai dudng thing a, b va (ﬁ,;) = o thl géc gitta hai dudng
thing a va b bing o néu 0° < o < 90° va biing 180° — o néu 90° < o, < 180°, Néu a va b song song hoic
triing nhau thi géc giita ching bing 0°,

— —

Mg 2 . . - . » Y 2 T uv
_ D¢ tinh géc gitra hai vectd u va v ta dya vao cong thic : cos(u i V): lTI-IT[
uf{v

. 2 . 2
§2. HAl PUONG THANG VUONG GOC
IIl._HAI PUONG THANG VUONG GOC
e Dinh nghia : Hai dudng thing a va b goi 12 vubng géc véi nhau nén géc gitta chiing bing 90°, Néu ava b
12 hai dudng thing vubng géc v8i nhau, ta ky hiéua L b. Nhwvdy:alb < (a,b)=90° < wv=0
e Nhén xét : Mudn chitng minh hai dudng thing a va b vudng gbc vdi nhau ta cin tim cdc vectd chi phudng

- -

u, v cia mdi dudng thing d6 va chitng minh uv =0,

IIl. LIEN HE GIGA QUAN HE SONG SONG VA QUAN HE VUONG GOC CUA HAI BUSNG THANG

e Dinh Iy : Cho hai dudng thing song song. Pudng thing nio vudng géc v8i dudng thing thi nhat thi ciing
vudng géc v8i dudng thing thit hai. (a /b vd c¢La = ¢ L b)

eChii y:

1) Hai dudng thdng vudng géc trong khdng gian thi hoac ¢4t nhau hoac chéo nhau.

3) Trong mat phing, hai dudng thing phin biét ciing vudng géc véi mdt dudng thing thit ba thi song song
v3i nhau, nhwng trong khong gian, hai dudng thing phin biét ciing vudng géc v8i moét dudng thing thit ba

thi khong phdi khi nao cing song song v&i nhau,
§3. PUONG THANG VUONG GOC VGI MAT PHANG
| cAceNWLY 0000 | @ HINWHVE | 0 MINHHOA |

e Dinh Iy 1 : Néu dudng thing a vudng géc

v48i hai dudng thing b, ¢ cit nhau niim trong alb,alc

mat phing (P) thi a vudng géc v8i moi . b,cc(P) t=ald,vdc(P)
duwdng thing d nim trong mp(P). i

o H¢ gud : Néu mot dudng thing vudng géc

v3i hai canh ciia mdt tam gidc thi cing

vudng gdéc v3i canh thit ba,
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e Tinh chét 1 : Cé duy nhat mot mit phing
(P) di qua mét diém O cho trwde va vudng
g6c véi mét dudng thing cho trude.

e Tinh chdt 2 : C6 duy nhit mot dudng
thing A di qua mot diém O cho truée va
vubng gée véi mot mat phang (P) cho trwde.

o Mt phing trung tric ciia mot doan thing
Mit phing trung tric ciia doan thing AB 14
mit phing vudng géc véi AB tai trung diém
O ctia doan thing AB.

o Tinh chit 3

a) Mit phing nio vuéng géc véi mét trong
hai dudng thing song song thi ciing vudng
g6c vdi dudng thing con lai.

b) Hai dudng thing phin biét cling vudng
g6c v6i mot mat phang thi song song véi
nhau.

diém O, A cho truéc
Jmp(P)qua Ova mpP) L A

diém O, mp(P) cho trude
FAquaOva A L mp(P)

Ola trung diém doan AB
mp(P) L ABtai O.

a/lb
mp(P) L a

} > mp(P) Lb

almp(P)
b, LD
a#b

o Tinh chit 4 :

a) Pudng thing nio vubng géc vdi mot
trong hai mat phing song song song thi ciing
vuodng géc véi mit phing con lai.

b) Hai mat phdng phin biét cling vudng gée
véi mot dudng thing thisong song vdi nhau.

o Tinh chdt 5 :

a) Cho dudng thing a vd mp(P) song song
v6i nhau. Pudng thing nio vuéng géc véi
mp(P) thicting vuéng géc vdi a.

b) Néu mot dudng thing vi mot mat phing
(khong chifa dudng thing dé) cling vuong
g6c véi moét dudng thing thi ching song
song vdi nhau.

mp(P) //mp(Q)

o) Tl }ﬂalmp(Q)

mpP)La
mpQ)La =>mpP)/mp(Q)
mp(P) #mp(Q)

/
BT =bla
b L mp(P)

az mp(P)
alb = a//mp(P)
mp(P) L b

o Dinh Iy ba duong vuéng goc

Cho dudng thing a khéng vuéng géc véi
mp(P) va dudng thing b nim trong mp(P).
Khi dé, diéu kién cin va di dé b vuéng géc
vdi a 1a b vudng géc véi hinh chi€u a’ cida a
trén mp(P).

e Gdc giita dudng thdng va mit phing
Cho dudng thing a khéng vubng géc véi
mp(P). Géc gitta dudng thing a va mp(P) 1a
g6c gitta dudng thing a va hinh chiéu a’ clia
né trén mp(P).

b < mp(P) va a’ 12 hinh chiéu
ctia a trén mp(P)). Néu :
sbla=>bla
esbla’ =>bla

e(a, mpP)) =(a,a’)
* 0° < (a, (P)) <90°

all(P)
ac(P)
o(a, (P)=90°=a L (P)

°(a,(P)=0"= {





image12.jpeg
§4. HAl MAT PHANG VUONG GOC
| CACPHINHNGHIA-BINHLY-HEQUA |  HINHVE | ~ MINHHOA |

e Dinh nghia : Géc gitta hai mat phing 13
géc gitta hai duwdng thing 14n lwdt vudng gée
v48i hai mat phing dé.

e Dinh Iy 1 : Néu mot tam gidc ¢6 dién tich
S thi hinh chi&u ctia né c¢é dién tich S’ bing
tich ciia S v8i cosin ctda géc ¢ giita mat
phing cia tam gidc va mat chi&u,

e Dinh Iy 2 : N&u m6t mat phing chita mot
dudng thdng vudng géc v8i mdt mat phing
khdc thi hai mat phing dé vudng géc véi
nhau,

e Dinh Iy 3 : Néu hai mat phidng vudng géc
v8i nhau thi bit ¢ dudng thing nio nim
trong mat phing niy va vudng géc véi
giao tuyén thi vudng géc véi mat phing kia.

e Hé qud 1 : Né&u hai mit phing (P) va (Q)
vudng géc v4i nhau va A 13 diém nim
trén mp(P) thi dudng thdng a di qua A va
vudng géc v8i mp(Q) s€ ndm trong mp(P).

e Hé gud 2 : Néu hai mat phing cit nhau
va cing vuéng géc vdi mSt mat phing thi
ba thi giao tuy&n cia hai mat phing dé ciing
vudng géc v8i mat phing thit ba.

o Hé gud 3 : Qua mdt dudng thing a
khoéng vudng géc v8i mp(P) cé mbt va chi
mét mp(Q) vubng géc v8i mp(P).

} =(a,b)=((P),(Q)

® %< (P, Q) <90°
P)//
.(P,Q):w{( Q)
(P)=(Q)
*P.Q=%° < P)L(Q
S" =S.cos
S 12 dién tich cia AABC, S’ la
dién tich cia AABC' la hinh
chiéu ciia AABC trén mp(P) va ¢
1a géc gitta mp(P) va mp(ABC)

a c mp(P)
al mp(Q)

} = mp(P) L mp(Q)

mp(P) L mp(Q)
mp(P)nmp(Q) =¢ PPNT. ()

a  mp(P)
alc

mp(P) L mp(Q)
A € mp(P)

Aeca
al mp(Q)

= ac mp(P)

mp(P)nmp(Q)=a
mp(P) L mp(R) =almpR)
mp(Q) L mp(R)

ac mp(Q)

2 ymp(Q) } = 3!mp(P) L mp(Q)





image13.jpeg
§5. KHOANG CACH

CAC PINH NGHIA - BINH LY - HE QUA HINH VE | MINHHOA |

e Khodng cdch ti mot diém dén mét duong

g

thang

Cho diém M va dudng thing A. Goi H 1a
hinh chiéu ciia M 1én A, P dai doan thing
MH dude goi 1a khodng cdch tit diém M
dé€n dudng thing a.

o Khoding cdch ti mét diém dén mét mat
phing

Cho diém O va mp(P). Goi H 14 hinh chi&u
cia O lén mp(P).

D6 dai cda doan thing OH duge goi 1a
khodng cé4ch tir O d€n mp(P)

o Khodng cdch gila dudng thing va mat
phing song song

Khodng cich giita dudng thing a va mp(P)
song song vdi a 1a khodng cdch tit mét di€m
nio dé cia a dé€n mp(P).

o Khoing cdch gitia hai mdt phing song
song

Khodng cich giita hai mat phdng song song
12 khodng cdch tit mét di€m bat ky cia mat
phing niy d&n mat phing kia.

e Duong vudng géc chung cia ha duong
thing chéo nhau a vi b

Pudng thing ¢ citcd a va b ddng thdi vudng
gbc véi cd a va b nén dudng thing ¢ 12
duwdng vudng gbc chung ciia hai dudng thing
chéo nhau a va b,

e Doan vudng goc chung cia ha duon
thing chéo nhau.

Néu dudng vudng géc chung cit hai dudng
thing chéo nhau tai I va J thi doan thing IJ
goi la doan vubng géc chung cia hai dudng
thing.

e Khodng cdch giia hai duong thting chéo
nhau

Khodng cich giita hai dudng thing chéo
nhau 1a d dai doan vubng géc chung cia
hai dudng thing dé.

B TS,
M
B

M
A

e MH 14 nhd nhit so v8i khodng
cdch tit M dén moi di€m cida A.
eMH=0 & MecA

e MH 14 nhé nhit so v8i khodng
cdch tit M dén moi di€m cida

mp(P)
eMH=0 < Me mp(P)

Néu a // mp(P)
thid(A ; (mp(P)) = d(B ; (mp(P))

Néu mp(P) / mp(Q)
thid(mp(P) ; mp(Q)) =
=d(A; (mp(Q)) = d(K ; (mp(P))

cria=l
cla=1I

cmb=1]
¢l b=]

thi ¢ la dudng vudng gbéc chung
cia hai dudng thing chéo nhau a
va b,

IT1la
Olb

chung cia hai dudng thing chéo

} = 1J 1a doan vubng gbc

nhauavab.

ava bchéonhau = IJ =d(a;b)
=d(a ; mp(Q)) =d(b; mp(P)) =
=d(mp(P) ; mp(Q))

(IJ 1a doan vudng géc chung ciia
hai dudng thing a, b)
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Tém tat hinh hoc 11

0 CHUGNG | : PHEP D3I HINH VA PHEP DONG DANG TRONG MAT PHANG

§1. MO PAU VE PHEP BIEN HINH
A. PHEP BIEN HINH
= Phép bién hinh (trong mit phdng) 12 mét quy tic d€ v6i mdi di€m M thude mit phing, xdc dinh duge mot

diém duy nhit M’ thudc mit phing 4y. Piém M’ goi 14 dnh ctia diém M qua phép bién hinh dé.

» Néu diém M’ 14 4nh clia diém M qua phép bi€n hinh F thi ta vié€t : M’ = F(M) hoic F(M) = M",

» D€ chiing minh hinh H’ 13 dnh cia hinh H qua phép bién hinh F ta ¢6 thé chitng minh :
VéidiémMtlyy,MeH < M'=FM) e H’

= Phép bi€n hinh bié€n mdi di€m M clia mit phdng thanh chinh né dudc goi 1a phép ddng nhdt.

B. PHEP DGI HINH

= Phép d&i hinh 13 phép bi€n hinh khéng 1am thay ddi khoang c4ch giita hai diém bAt ky.

» Phép ddi hinh bién ba diém thdng hiang thanh ba diém thing hing va khéng lam thay déi thit tu ba diém

d6, bi€n mét dudng thing thanh dudng thdng, bién mét tia thanh mét tia, bi€n mét doan thdng thanh doan

thing biing né, bién mét tam gidc thinh tam gidc biing né, bi€n maét dudng tron thinh dudng tron cé ciing

ban kinh, bi€n mét géc thanh géc bing né.

» Néu thuc hién lién ti€p hai phép ddi hinh thi dugc mot phép ddi hinh,

§2. PHEP TINH TIEN
1) BINH NGHIA

Cho vectd u, phép tinh ti€n theo vects u, ky hiéu 1a T-. la phép bién hinh bi€n mdi di€ém M thinh mét

diém M’ x4c dinh, sao cho MM' = u. Vectd u dudc goi 12 vectd tinh tién.

u
— —a =
T-M)=M" & MM' =u

2 - ~
2) BIEU THUC TOA BQ

P - . . X'=x+a
Trong mit phdng toa d6 Oxy cho diém M(x ;y), u =(a; b). GoiM’(x” ; y’) = T- (M). Khi d6 : { h
. =g+
3) TINH CHAT
Néu phép tinh tié€n bién hai di€ém M va N 14n Iuct thanh hai di€m M’ va N’ thi M’N’ = MN,

§3. PHEP POI XUNG TRUC

1) PINH NGHIA

Cho dudng thing d. Phép bi€n hinh bién mdi di€m M thudc d thanh chinh né, bién mdi di€ém M khéng
thudc d thanh di€m M’ sao cho d 1a dudng trung truc clia doan thing MM’ dudc goi 1a phép ddi xiing qua
dudng thing d hay phép déi xitng truc d (k¥ hiéu 1a Dy)

e Nhéin xét : Cho phép d6i xiing truc Dy, d
a) NEu Dy(M) = M thi Dy(M’) = M. M
b) NEuM e d thi Dy(M) = M. d—+ M M’

¢) Néu byM) =M’ v6i M # M’ thi truc
déi xitng d 12 dudng trung try'c cda doan MM,
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2) BIEU THUC TOA PO
Trong mit phdng toa dé Oxy, v6i mdi diém M(x ;y), g0i M’=Dy M) = (x" ; y°).
X=X

y'==5

X'=—x

Né&u chon d 14 truc Ox, thi: { '
Y =iy

, cdn néu chon d 1a truc Oy, thi: {

3) TINH CHAT
Pudng thing d dudc goi 13 truc d6i xing ciia hinh H néu ¢6 phép d6i xing truc Py bi€n H thanh chinh né,
titc 13 Py(H) = H.

§4. PHEP POI XUNG TAM
1) PINH NGHIA
Cho di€ém 1. Phép bién hinh bi€n diém I thanh chinh né, bién mdi diém M khéc I thinh M’ sao cho I 1a
trung di€ém cia doan thing MM’ dudc goi 14 phép ddi tAim (ky hiéu 1a By). Piém I dudce goi 13 tAim cilia
phép déi xiing d6(tdm d6i xting).
o Nhiin xét .

a) Néu Dy(M) =M’ thi Di(M’) =M. I
b)NeuM=IthiM’ =1L M —X%——%— M

¢)Néu M #1thil 13 trung diém ciia doan MM’,

2) BIEU THUC TOA PO
Trong mit phing toa dé Oxy, cho di€ém I(xo ; yo). Khi d6 biéu thiic toa do ciia phép d6i xting tAm I bién

il il x'= 2X0 —-X
di€m M(x ; y) thanh di€ém M"(x” ;y") la : ¢ |
y=2%, <%

§5. PHEP QUAY
1) BPINH NGHIA
Cho diém O va géc lugng gidc «. Phép bi€n hinh bién O thinh chinh né, bi€n mdi diém M khdc O thanh
di€m M’ sao cho OM’” = OM va géc lugng gidc (OM ; OM’) biing a dudc goi 1a phép quay tim O géc quay
a. Piém O duge goi 1a tAm quay, « duge goi 1a géc quay. Phép quay tim O géc a ky hiéu 1a Qo).

2 - ~
2) BIEU THUC TOA BQ

) R i . X'=Xcosa—ysina M’
a) Anh M’ cua M(Xo ; yo) qua phép quay Qo 1d : M™: .
y'=ycosa + xsina

» Néu g6c quay 90° thi M’(—y ; x) va néu géc quay —90° thi M’(y ; —x).
b) Anh M’ cla M(Xo ; Yo) qua phép quay Qq.«) (v8il(a; b)) la:
N X'=(x,—a)cosa—(y, —b)sina+a O
. {y'= (v, —b)cosa+(x, —a)sina+b
¢) Phép quay tdm O géc quay o = (2k + 1)n v6i k nguyén, chinh 12 phép déi xiing tdm O.
d) Phép quay tim O géc quay a = 2kn v6i k nguyén chinh 12 phép déng nhAt.

§6. PHEP V| TU
1) BPINH NGHIA

Cho mét diém O ¢& dinh va mét s8 k khong ddi, k # 0. Phép bién hinh bi€n mdi di€ém M thanh diém M’ sao
cho OM' =k, OM dudc goi 1a phép vi o tAm O tisd k.
2) TiNH CHAT
= Né&u phép vi tu ti s6 k bi€n hai di€ém M va N 14n ludt thanh hai di€ém M’ va N’ thi:
M'N' =k. MN va M’N’ = | k [MN
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= Phép vi tu ti s6 k bi€n doan thing thanh doan thing ma d6 dai dudc nhin 1én véi | k |, bién tam gidc
thinh tam gidc déng dang véi tf s6 déng dang 1a | k |, bi€n dudng tron ¢6 ban kinh R thinh dudng tron cé
ban kinh | k [R.

= Anh M ctia M(xq ; yo) qua phép vi tu V. v6i I(a; by 1a : M'(kx, +(1-k)a; ky, + (1-k)b)

§7. PHEP PONG DANG
1) PINH NGHIA
Phép bién hinh F dudc goi 12 phép déng dang ti s6 k (k > 0) néu véi hai di€ém M, N bat ky va anh M’, N’
tuong tng cia ching ta luén ¢c6 M’N” = Kk MN
o Nhin xét :
®» Phép ddi hinh 1a phép dong dang ti s6 k.
= Phép vi ty tf s6 k 14 phép dong dang ti s6 |k |.
» Néu thuc hién lién ti€p hai phép déng dang thi dugc mot phép ddng dang.
2) TINH CHAT

Phép déng dang ti s6 k bié€n mét tam gidc thanh tam gidc déng dang v6i tam gidc da cho, bi€n mét dudng
tron ban kinh R thanh dudng tron ban kinh k.R
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0 CHUONG I : DPUGNG THANG VA MAT PHANG TRONG KHONG GIAN
QUAN HE SONG SONG

§1. DAl CUGNG VE PUONG THANG VA MAT PHANG
I. MO DAU VE HINH HOC KHONG GIAN
1) Mt phing
_ Mait hé nude yén ling, mdt tim gudng phing, mat bing, ... nhw 13 mét phin cda mat phing,
_ Pé€ biéu dién cho m&t phin ciia mat phdng ngudi ta thudng vé mot hinh binh hanh,
_ Pé€ ky hiéu mit phing ngudi ta diing 1 chi cdi dat trong ddu ngoac () : mat phing (P) hoic mp(P) hoic
mp(ABC) hoic cé thé don gidn 1 (P).
2) Tuong quan co bdn giita diém, duong thing, mat phing

o LS

2

biém A Pudng thing a Mait phing (P)

Be K¥ hiéu :
AeP)vaBe (P)
ac (P)

3) Cdch xdc dinh mdt phing

Mot mat phing dude x4c dinh khi biét mét trong cdc yéu td sau :
1) Ba di€m khéng thing hang.
2) Mot di€m va mot dudng thing khdng di qua di€m Ay.
3) Hai dudng thing cit nhau.
4) Hai dudng thing song song.

Il. CAC TINH CHAT THUA NHAN CUA HINH HOC KHONG GIAN

1) Cdc tinh chat thita nhdn cia hinh hoc khong gian

a) Tinh chit 1: Cé mdt va chi mot dudng thing di qua hai di€m phin biét cho trudc,

b) Tinh chét 2 : Cé mot va chi mot mat phing di qua ba di€m khéng thing hing cho trudc.

¢) Tinh chit 3 : Tén tai bon diém khéng ciing nfim trén mot mat phing,

d) Tinh chat 4 : Néu hai mat phing phin biét ¢é mét di€m chung thi chiing ¢é mot dudng thing chung duy
nhat chita tit cd cdc di€ém chung ctia hai mat phing dé.

) Tinh chat 5 : Trong m&i mat phing, cdc két qua di biét cia hinh hoc phing déu ding,

2) Mét so dinh 1y cia hinh hoc khéng gian

a) Pinh 1¥ 1: (Giao tuyé&n ciia hai mat phing)

Né&u hai mat phing phin biét cé mdt diém chung thi ching ¢
mét dudng thing chung duy nhat chia tit cd cdc diém chung
ctia hai mat phing dé.

b) Binh 1¥ 2 : Né&u mét dudng thing di qua hai di€m phin biét
cia mét mat phing thl moi di€m cia dudng thing déu nim

trong mat phing dé. mp(o) " mp(f)=a
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l1l. HINH CHOP

1) Dinh nghia

Cho hinh chép S.A1A)Ax..A, thi can hiéu
rdng da gidc AjA)As.A, ndm trong mit
phing (P) vd diém S khéng thudec mit
phing (P).

* Pi€m S goi 1a dinh clia hinh chép.

= Pa gidc AjAyAs..A, g0i 14 ddy ctia hinh
chép.

® Cdc tam gidc SA1A;, SA)As, .., SALA,
g0i 14 cdc mat bén ctia hinh chdp.

o Chii y:

_ Hinh chép ¢6 bén mit déu 14 nhitng tam gidc goi 1 hinh 1 dién. T dién c6 tat ca cdc canh bing nhau
goi la nt dién déu,

_ Thiét dién ctia mot hinh chép cdt bdi mot mat phdng, tiy thude vao vi tri cia mat cit, nhin chung 13 mét
da gidc.

IV. MOT VAI DANG TOAN THUGNG GAP

1) Tim giao tuyén ciia hai mat phdng : Muén tim giao tuyén clia hai mat phang ta chi can tim hai diém
chung ctia chiing va vé dudng thing di qua hai diém dd.

e Cach khac :

Giao tuyén theo phuong :

NéUu hai mat phdng (o) va (B)
c6 mot diém chung M va lan
lugt chita hai dudng thang song bc(P)

song a va b thi giao tuyén cia al//b

(o) va (B) 1a dudng théng c di M (o)~ (B)
qua M va song song vdi ava b,

0O PINH LY BO SUNG

ac(a)

= () ~(B)= Mt//a//b

2) Tim giao diém cila mot duong thing va mot mat phdng :

_ Muén tim giao diém ctia dudng thing d véi mit phing (o), ta tim giao

di€m cta dudng thing d véi mot dudng thdng d’ ndm trong mat phing S
(a).

_ Néu duong thdng d” chua ¢é sdn trén hinh vé thi ta tim méit phing (B)
chifa dudng thang d va cit mat phing (o) réi xdc dinh giao tuyén d’ cia
mat phdng (o) va mat phing (B). Khi d6 giao diém I cia d” va d 1a giao
di€m ctia d va mat phing (o).

3) Tim thiét dién ciia hinh chép cdt bdi mot mat phdng : Muén tim thiét
dién ctia hinh chép ct bdi mot mat phing, ta tim cdc doan giao tuyén ciia
mat phing vdi cdc mat bén va ddy ctia hinh chép. Pa gidc gidi han bdi
cdc doan giao tuyén nay chinh 14 thiét dién can tim.

4) Chiing minh nhidu diém thdng hang : Muén ching minh nhiéu diém C

thdng hang, ta chifng minh chiing ciing 14 diém chung ctia hai mat phing

phén biét, réi két ludn chiing thing hang trén giao tuyén ctia hai mat phing dé.

5) Chitng minh 3 dung thing dong qui :

_ Muén chitng minh 3 dudng thing déng qui, ta chifng minh chiing khéng déng phing va d6i mot cit nhau.
_ Hodc tim giao diém I ciia hai trong 3 dudng thdng da cho, sau d6 chitng minh dudng thing con lai ciing
qua L

thiét dién




