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QUAN HE VUONG GOC TRONG KHONG GIAN
DPUONG THANG VUONG GOC VOT MAT PHANG

d
I. Dinh nghia:
Mot dudng thiang duoc goi 1a vudng goc
v6i mdt mat phang néu nd vudng goc véi
moi duong thang nam trén mat phang do: a\ !
d L mp(a) < d La,Vac(a) o :
I1. Cac dinh ly:
Pinh 1y 1: NéU; dudqg thang d vudng goc d
vo1 hai duong thang cat nhau a va b cung
nam trong mp(P) thi duong thang d vudng
goc voi mp(P): "
dla,dLb =l
a,bc(P) =dL(P) )
a,b ¢4t nhau
d

Dinh ly 2: (Ba duong vudng goc)

Cho duodng thang a khong vudng goc voi
mp(P) va dudng thang b nam trong (P). Khi
do, diéu kién can va du dé b vudng goc vodi a la a\
b vuong goc vo1 hinh chiéu a’ cua a trén (P). o !

PHUONG PHAP CHUNG MINH HAI PUONG
THANG VUONG GOC

Dé chimg minh a L b ta thuong sir dung nhimg phuong phéap chimg minh sau:
1. Swr dung cac phuong phap Hinh hoc phing: Goc ndi tiép, Pinh 1i Pitago dao, . . .
3. St dung phuong phép tich vo hudng cta hai vécto: néu ab=0=alb (;,B la
hai vécto chi phuong cua hai dudng thang a va b).
clb

4. Str dyng tinh chat béc cau: { / = alb
c//a
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5. Tim mot mit phang (P) chira duong
thang b. Ching minh duong thang a vudng

gbc v6i miat phang (P), thi a L b l—v /
{ aL(®) =alb / ':

b < (P)

a

6. Ching minh duong thang a song song véi

mat phang (P), duong thang b vudng goc véi l_’

mat phang (P), thisuyra a Lb: !
a//(P) P ;
b L (P)

=alb

7. Ap dung dinh 1i 3 duong vudng goc:
a’ la hinh chiéu vuéng géc ciia a trén mdt

phing (P) ,bc (P). Puong thing a vudng

5 b
goc voi duwong thang b khi va chi khi b vuong

g6c véi a'. Néi ngdn gon b vuéng géc véi hinh ' a'

chiéu thi b vuéng goéc voi dwong xién. L

DAY LA PHUONG PHAP RAT HAY SU DUNG! Cdc ban phdi thanh thao
phwong phap nay.

PHUONG PHAP CHUNG MINH DUONG THANG VUONG
GOC VO1 MAT PHANG

Dé chirng minh dudng thang a vudng goc voi mat phang (P) ta thudng sir dung
cac phuong phép sau:
1). Mubn chimg minh dudng thing a vudng goc
v6i mit phang (P). Ta phai chimg minh duong

thang a vudng goc véi hai dudong thang cat nhau 1’7 b
thudc mit phang (P). : X
albvas alc P :-

bnc=l =al(P)
b; cc (P)

a

2). Hai mit phang (Q) va (R) co giao tuyén a
cing vudng goéc voi mit phang (P), thi a vudng
goc voi (P).
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(Q) L (P)
R)L({P) =al(P)
QNR)=a

3). Hai mat phang (P) va (Q) vudng goc véi nhau

theo giao tuyén b. Mot dudng thang a thudc mat

phing (Q) vudng goc véi b, thi a vudng goc voi

mat phang (P).
(?) L(Q 7
®NQ=b_  » <
ac(Q

alb

4). Chtmg minh duong thang b vudng goc voi

mat phang (P) , duong thang a song song Vi b L L
,suy ra a vuong goéc voi (P). / . . /
i : »

{a//b i i

bL(P):aJ_(P)

5). Ching minh dudng thang a song song v&i mat a

phang (Q), mit phang (P) song song v4i (Q), nén

a vuong goc voi (P).

{“(Q) —al(P) |
Q)//(P)

Hai tru c{t dé gidi toan ctia dang nay :

— Muén chimg minh dudng thang d vudéng géc véi mit phang (P), ta phai
chimg minh duong thang d vudng goc voi hai dudng thing cat nhau thudc mat
phang (P).

— Khi duong thang d vudng goc véi mit phang (P) thi dudng thang d vudng
goc voi moi dwong thudc mat phang (P).

BAI TAP

Cau 1: Hai tam gidc can ABC va DBC nam trong hai mp khac nhau tao nén tt
dién ABCD. Goi I1a trung diém cua BC.
a). Chirng minh BC L AD.
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b). Goi AH la duong cao cua tam gidc ADI. Ching minh AH L (BCD).
LOI GIAI
a). Chung minh BC L AD.
Vi tam giac ABC can tai A nén AI L BC,va tam giac DBC can tai D nén
DI 1L BC.
Ta co:
BC L Al
BC L DI
Al DI (ADI), AInDI =1

= BC L mp(ADI)= BC L AD
b). Chirng minh AH L (BCD).
AH 1 DI(gt)
COJAH LBC(viBC L(ADI)>AH) = AH L mp(BCD).
BC,DI < (BCD),BCADI =1

Cau 2: Cho hinh chop S.ABC c6 SA vudng goc véi day (ABC), tam giac ABC
vuong can tai B. Goi G 1a trong tam cua tam giac SAC va N 1a diém thudc canh
SB sao cho SN = 2NB. Chtrng minh:
a) BCL (SAB). b) NG L (SAC).

LOI GIAI

BC L AB(gt)
a). C6 {BC LSA(viSA 1(ABC)>BC)
AB,SA c (SAB)& ABNSA = A

= BC L (SAB).
b). Goi H trung diém ciia AC . Tam giac
ABC vuong cén tai B nén BH L AC
BH 1L AC
Co6 {BH L SA(viSA L (ABC)> BH)
SA,ACc (SAC)&SANAC=A

= BH 1 (SAC).

Xét tam gidc SBH ¢6 o = G _ 2 _ NG || BH (Dinh 1y ddo Talé).
SB SH 3

Ma BHL(SAC) = NG L (SAC).
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Ciu 3: Cho tir dién ABCD c¢6 AB_LCDva AC_LBD. Goi H 1a hinh chiéu
vuong goc cua A xuong mat phang (BCD) . Chung minh rang H 1a tryc tdm cua
tam giac BCD va AD L BC.
LOT GIAI
CD 1 AB(gt)
C6 {CD L AH(do AH 1 (ABC))= CD L (ABH)
AB,AH c (ABH)

= CD L BH(do BH = (ABH)) (1)

Chimg minh twong ty BD L mp(ACH)

=BDLAH (2)

Tu (1) va (2) suy ra H tryc tdm cua tam giac ABC.
BC L DH

Vi ¢BC LAH(gt) = BC Lmp(ADH)= BC L AD(do AD c (ADH))
AH,DH c (ADH)

Cho tir dién SABC c6 day ABC vudng tai A, biét SB L (ABC),SB=AB. Goi H,

I, K lan lugt 1a trung diém cua SA, AB, BC. Chung minh ré“mg:

a). AC L (SAB) b). BH L (SAQ) c). KI LSA d). AB LTH
LOI GIAI

AC 1 AB

a). Co {AC 1 SB — AC L (SAB)
AB,SB  (SAB)

b). Vi SB=AB = ASAB can tai B= BH L SA
BH 1 SA
C6 {BH L AC(do AC L (SAB) > BH)= BH L (SAC) *
SA,AC c (SAQ)
¢). KI la duong trung binh cia AABC = KI|| AC,
ma AC 1 (SAB)=KI L(SAB) = KI LSA(do SA = (SAB)).
d). C6 HK la duong trung binh cia ASAB—= HK||SB, ma SB 1L AB—= HK L AB.

AB 1L HK
Vay {AB LKI — AB 1 (HIK) = AB L IH
HK, KI = (HIK)
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Cau 4: Cho ti dién ABCD c6 DA L (ABC), ABC la tam giac can tai A. Goi M
1a trung diém ctia BC. VE AH LMD tai H .
a). Chung minh AH 1 (BCD).
b). Goi G, K lan luot 13 trong tdm cta tam gidc ABC va DBC. Chirng minh
GK 1L (ABCQ).
LOI GIAI
a). Chirng minh AH 1 (BCD).
Vi AABC can tai A nén BC 1L AM,

vaBC L AD = BC L mp(DAM).
AH L BC(BC L(DAM))
Taco: |AHLDM(gt)

BC,DM c (BCD), BCANDM =M
= AH 1 (BCD).

b). Chirng minh GK L (ABC).
Vi G, K 1an luot 13 trong tAm cua tam gidc ABC va DBC. Theo tinh chét trong tam:

AG 2
AM 3 L AG DK b6 (theo dinh Iy Talet dio).
DK 2 AM DM

DM 3

Ma AD 1 (ABC) =XKG L(ABC)(dpem)

Cau 5: Cho hinh chép S.ABCD , ¢6 day la hinh vudng tam O. SA L (ABCD).
Goi H, 1, K 1an luot 13 hinh chiéu Vuong goc cua A trén SB, SC, SD.
a) CMR: BC L (SAB) CD L (SAD) BD 1 (SACQ).
b) CMR: AH, AK cung vuéng goc voi SC. Tur d6 suy ra 3 duong thang AH, Al
AK cung nam trong mot mat phang
¢) CMR: HK L (SAC). Ttur @6 suy ra HK L Al
LOI GIAI
a) CMR: BC L (SAB),CD L (SAD),BD 1 (SACQ).
Chimg minh BC L (SAB). C6 s

BC L SA(SA L(ABCD))
BC L AB(gt)
SA,AB c(SAB) ,SANAB=A
= BC L (SAB)
Chtng minh CD L (SAD).
CD L SA(SA 1 (ABCD))
Vi <CD L AD(gt)
SA,AD c (SAD) , SANAD = A
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= CD L (SAD)

DB 1 SA(SA 1 (ABCD))
Chimg minh BD L (SAC). Vi {BD L AC(gt)
SA,ACc(SAC),SANAC=A

= BD 1 (SAC)
b) CMR: AH, AK cung vuong goc véi SC
AH 1 SB(gt)

C6{AH L BC(BC L (SAB)) = AH L (SBC)= AH L SC
SB,BC < (SBC) & SBNBC =B

AK 1 SD(gt)
C6 { AK L CD(CD L (SAD)) = AK L (SCD)= AK L SC
SD,CD < (SCD) , SDNCD =D
Vi AH, AK, AI c6 chung diém A va cing vudng goc véi SC. Nén ba dudng
thang AH, AK, Al d6ng phéng.
c). Ta co6 tam giac ASAB :ASAD(C.g.C). Nén 2 dudng cao xuét phat tir dinh A
bang nhau= AH = AK, nhu vdy ASHA =ASKA (canh huyén canh goc vudng )
=SH=SK.

Tir d6 co: 55_1];1 _ E—E — HK || BD (theo dinh 1§ o Talet).

Ma BD 1 (SAC)= HK L (SAC)= HK L AI(Al = (SAC)).

Cho dudng tron (C) dudng kinh AB nam trong mp(P). Goi (d) 1a dudng vudng
goc v6i (P) tai A. Goi S 1a mot diém trén (d), M e(C))

a). Chimg minh rang MB L (SAM)

b). Dung AH 1 SB,AK L SM lan luot tai H va K. Ching minh AK L (SMB) va
SB 1 (AHK).

c). Goi J 1a giao diém ctia HK va MB. Chtrng minh AJ 1a tiép tuyén cua (C).
LOI GIAT
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a). Do tam gidc ABM ndi tiép trong duong tron (C) duong kinh AB, nén AABM
vuong tai M.
BM 1L AM

Co {BM L SA = BM L (SAM)
AM,SA = (SAM)

AK 1 SM
b). C6 S AK L BM(do BM L (SAM) 5 AK)
SM, BM < (SBM)

— AK L (SBM).

SB L AH
Co6 {SB L AK(do AK L (SBM) > SB)
AH, AK c (AHK)

=SB L (AHK)
c). C6 SA L (ABM) ma AJ < (ABM)=SA L AJ (1). Ngoai ra c6 SB L (AHK) ma
AJ c (AHK) =SB L AJ (2).
Tu (1) va (2) suy ra AJ 1L (SAB)= AJ L AB. Trong mp(P) c6 AJ vuéng goc véi AB
1a duong kinh ctia duong tron (C). Suy ra AJ 1a tiép tuyén cua (C).

Cau 6: Cho tr dién O.ABC ¢6 3 canh OA , OB, OC d6i mot vuong goc voi

nhau. Ké OH vudng goc v6i mat phang (ABC) tai H. Chimg minh :

a. OALBC, OB_LCA, OCLAB. b. H la tryc tam cua tam giac ABC.

C. 11 + ! + ! .
OH> OA* OB* 0C?

e. Cac goc cta tam gidc ABC déu 1a goc nhon.

LOT GIAI

OA 1L OB

a). Taco {OA LOC = OA L (OBC)

OB,OC < (OBC)

_ Q2 2 2
=S + SAOBC + SAOAC .

AOAB

d. S%

AABC

= OA L BC.

OB L OA
Tac6 OB L OC = OB L (OAC)
OA,OC = (OAC)

=0OB LAC.



