Quan hé vudng goc trong khong gian
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

A.TOm tit 1y thuyét
1. Céac khai niém co ban
« Goc giira hai dwong thang, hai dwong thang vudng goc
+) GOc giita hai duong thang A, va A, la goc giita hai duong thing A', va A', cling di
qua mdt diém va lan luot song song hoic tring vai A, va A,.
+) Hai dudng thang dugc goi 1a vudng goc véi nhau néu goc gitra chiing biang 90°.
e GoOc giira dwong thang va mit phiang, dwong thang vubéng goc véi mit
phing
+) Mot duong thang duoc goi 1a vudng goc voi mot mat phang néu né vudng goc véi
moi dudng thang nam trong mat phang doé.
+) Néu duong thang A vudng goc véi mat phang (P) thi ta ndi goc giira duong thang A
va mit phang (P) bang 90°. Trong trudng hop dudng thang A khdng vudng goc véi mat
phang (P) thi gdc giita dudng thang A va mat phing (P) bang goc gitta duong thang A
véi hinh chiéu ctia duong thang A 18n mat phang (P).
« Goc giira hai mit phang, hai mat phang vudng goc
+) G6c giita hai mat phang 1a goc giita hai dwong thang lan luot vudng goc vai hai mat
phang do.
+) Hai mat phing duoc goi 1a vuéng gdc véi nhau néu géc giira ching bang 90°.
2. Cac dinh ly quan trong
e Néu duong thang d vubng goc véi hai dudng thing cit nhau a va b cing nam trong
mét phang (P) thi dudng thangd vudng goc véi mat phiang (P).
e Djnh Iy ba dwéng vudng goc. Cho duong thang a khdng vudng goc véi mét phing (P)
va dudng thang b nam trong (P). Khi d6, diéu kién can va di dé b vudng goc voi a 1a
b vudng goc véi hinh chiéu a' cia a I&n (P).
e Néu mot mat phang chira mot dudng thang vudng goc véi mat phang khac thi hai mat

phang vudng goc voi nhau.
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

e Néu hai mt phiang (P) va (Q) vudng géc véi nhau thi bat cir dudng thang a nao nam

trong (P), vudng gdc véi giao tuyén cua (P) va (Q) déu vudng goc véi mat phang (Q)
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

B.Cac dang toan quan trong

Dang 1. Hai dwong thang vuong goc, dwong thang vuong goc vai
mat phfmg
+ Phwong phap giai toan

o Dé gidgi chitng minh hai dwong thang vuéng géc , ta cé cdc cach lam nhw sau:

+) Phwong phdp 1. Chirng minh mot duong thang vudng goc véi mot mat phiang chia dudng

thang kia:

= alb.

{aL(P)

bc(P)

+) Phwong phdp 2 (Str dung dinh Iy ba dwong vudng goc). Gia sir duong thang a' Ia hinh chiéu
vudng géc cia duong thang a 18n (P), b 1a mot dudng thang nam trong mat phang (P). Khi

do
alb < alb'.

+) Phuwong phdp 3(Si dung méi lién h¢ gi@a quan hé song song va quan hé vudng goc).

bl
Ib = alb.
alb’

e Dé chirng minh mgr dwong thang vudng goc véi mét mdt phang, ta c6 thé lam nhuw

sau:

+) Phwong phdp 1: Chirng minh duong thing vudng goc vai hai duong thiang cit nhau nam

trong mat phang.
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

alb

alc

bvaccatnhau = al(P).
bc(P)

CC(P)

+) Phuwong phdp 2: (Sir dung méi lién hé giza quan hé song song va quan hé vudng goc):

{aL(Q)
(Q)II(P)

= al(P),

ajla’
{a'L(P) = al(P).

% Mot s6 vi du
Vi du 1. Cho hinh chép S.ABC c6 SA vudng goc véi day. Biét day ABC la tam giac vudng tai
B.Goi M, N lan luot 14 trung diém cia AB va SC. Chuang minh MN L AB.

Giai
* SAL(ABC), BCc(ABC) = BC LSA (1). Mt khac
theo gia thiét: BC LAB (2) . Tur (1), (2) suy ra

BC L(SAB) = BC L SB, néi cach khac ASBC vudng tai

B = NB=1SC (3) (trong tam gi4c vudng, trung tuyén @ng

véi canh huyén bang nira canh huyén).

* SAL(ABC), AC c(ABC) = AC L SA, noi cich khac ASAC wvuong tai A = NA=1SC
(4) (trong tam gidc vudng, trung tuyén @ng véi canh huyén bang nia canh huyén).

* Tir (3), (4) suy ra NA=NB = ANAB can tai N nén trung tuyén MN dong thoi la duong
ca0o = MN L AB (PPCM).
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

Vidu 2. Cho t dién ABCD c6 mat ABC la tam gidc can tai C, ABD la tam giac cén tai D.
Ching minh AB L CD .
Giai

D Goi M 1a trung diém cua AB. ADAB can tai D nén
trung tuyén DM dong thoi 1a duong cao = AB L MD
(1) . Tuong tu nhu thé, ta ciing chimg minh duoc
AB LMC (2). Tur (1), (2) suy ra AB_L(DMC), lai
A c6 DC c(DMC). Tird6 suyra AB LCD (DPCM).
C
Vidu 3. [PHD07] Cho hinh chép S.ABCD c¢6 day la hinh thang vuéng ( AD//BC ),
BA=BC =a, AD =2a, SA vudng goc véi day. Chirng minh SCD la tam giac vuéng.
Giai
Ta thidy AC la hinh chiéu cua SC l1én (ABCD). Lai co
CDc(ABCD) nén: CD LSC <« CD.LAC (Pinh Iy ba

duong vubng goc).

Ldy M 1a trung diém cua AD. D@ thiy t&r gidc ABCM Ia
hinh vubng =CM =AB=a=4> = AACM wudng tai C,

noi cach khac: CD L. AC (BPCM).

Vi du 4. [CPABD09] Cho hinh chép tir giac déu S.ABCD. Goi M, N, P lan luot 1a trung
diém cac canh SA, SD, BC. Chang minh MN L SP.
Giai
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6 MN//AD//BC = MN//BC (1). M3t khac:
AABC can tai S nén trung tuyén SP ddng thoi 1a
duong ca0 =SP LBC (2). Tu (1), (2)suy ra
SP L MN (BPCM).

Vi du 5. [PHAO07] Cho hinh chép S.ABCD c¢6 day la hinh vudng. Mat bén SAD la tam giac céan
tai S, ndm trong mat phang vudng goc véi day. Goi M, P lan luot 14 trung diém cua SB, CD.
Chirng minh AM 1L BP .

Giai
Ldy N, Q lan luot I3 trung diém cua BC , AD .

* Ta c6: MN la duong trung binh cua ABSC =
MN //SC (1). Hon ntra: tir giac ANCQ Ila hinh binh hanh

— AN//CQ (2). T (1), (2) suyra (AMN)//(CQS) (3).

* SQ la trung tuyén cua tam giac can SAD = SQ L AD. Mit khéc: AD la giao tuyén cua hai
mat phang vudng goc (SAD) va (ABCD) nén SQ L (ABCD). Lai c6 BP = (ABCD). Tur d6
suy ra BP L SQ (4).

ABCP=ACDQ (c.gc) = CBP=DCQ . Pit I1=BP~ACQ . Ta b

c?>=180°—(D/ch+ B/P\C)=180°—(6I3\F>+I3/I3\C)=I3/C-J\F’=90° — BP LCQ (5).
Tur (4), (5) suy ra: BP L(CQS) (6).

* T (3), (6) suy ra: BP L (AMN), honnita MAc (AMN) = PB L MA (DPCM).
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

Vi du 6. [PHD02] Cho hinh Iap phuong ABCD.AB,C,D,. Goi M, N, P lan luot 14 trung diém

cua BB, CD, AD,. Chung minh MP LCN .

Giai
B c * Ta thdy PD, L (CDD,C,) = D, la hinh chiéu vudng goc
A i N D cua P 1én (CDD,C,) (1). Goi Q la trung diém cia CC,
R :QI = MQ L (CDD,C,). Do d6: Q Ia hinh chiéu vudng gdc cia
i h :C1 M 1én CC, (2). Tur (1), (2) suy ra QD, la hinh chiéu vubng
1 \\:\ 3 géc cua MP lén (CDD,C,) (3).
Py 5 .

* Lai c6 ANCC,=AQC,D, (c.g.c) CCN=CDQ . Pat 1=NC,nQD, . Ta co
QIC, =180" - (CC,N + DQC, | =180 - (CDQ+DQC,)=QCD, =90 = CN LQD; (4)
*Tu (3), (4) suyra CN L MP (BPCM).
Vi du 7. Cho tt dién OABC c6 céc canh OA, OB, OC d6i mét vudng goc. Chieng minh ring
H latruc tdm AABC khi va chi khi OH L (ABC).

Giai
bat M = AH nBC, N =BH nCA.

* Phan thudn: gia sir H 1a truc tim AABC . Tir gia thiét cua
phan thuan suy ra BC L AM (1). Tur gia thiét cua bai toan:
OALOB , OALOC =OALmp(OBC) , lai c6

BC < mp(OBC), tir day suy ra BC L OA (2). Tur (1), (2) suy

ra BC L mp(OAM), lai c6 OH < mp(OAM), tu day suy ra
OH 1 BC (3). Mot cach tuong tu, ta cling co OH L CA (4).
Tt (3), (4) suy ra OH L. mp(ABC).

* Phdn ddo: gia st OH L mp(ABC) (5). Goi H ' la tryc tdm cia AABC. Tur ching minh phan
thuantacé OH' L mp(ABC) (6). Tur (5), (6) suyra H=H "' hay H latruc tdm cua AABC.
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BAI GIANG ON THI VAO PAI HQC

QUAN HE VUONG GOC TRONG KHONG GIAN

Vi du 8. Cho tir dién OABC c6 OA L OB, goi H la hinh chiéu cua O 1én mat phing (ABC).

Chirng minh H Ia tryc tdm cua AABC khi va chi khi OC L (OAB).

Giai
bat M = AH nBC.

* Phan thudn: gia thiét thi H 1a truc tim AABC. Tur gia
thiét nay, ta c6 BCLAM (1). Ted OH L mp(ABC) ,
BC c mp(ABC) suy ra BC LOH (2). Tu (1), (2) suy ra
BC L mp(OAM) , ma OAc mp(OAM) . Tu db6 suy ra
OA L BC (3). Theo gia thiét thi OA L OB (4). Tir (3), (4)
suy ra OA L mp(OBC), lai c6 OC c mp(OBC). Tu day suy
ra OALOC (5) . Mot cach tuong ty, ta ciing chi ra dugc
OA L OB (6). Tu (5), (6) suy ra OA L mp(OBC).

* Phdn ddo: giai thiét OA L (OBC). Theo bai 3 thi H Ia tryc tam AABC.

Vidu9. Cho hinh chép S.ABC c6 day la tam giac can tai A, O la tryc tdm cua AABC,
SA L mp(ABC) , Hemp(SBC) . Chung minh H la truc tdm ASBC khi va chi khi

OH 1L mp(SBC).

Giai

* Phan thugn: gia thiét thi H Ia tryc tam ASBC . Pat
M =CONAB, N =CHNSB. Tugia thiét suy ra: CN L SB
, CM L AB. Goi P la trung diém cia BC. Vi AABC déu,
ASBC can tai S nén SH va AO du di qua P .
Vi AP va SP lan luot 12 SP 1a cic duong cao cua cac tam
giac ABC va SBC nén AP va SP déu vudng goc véi BC.
Tur d6 suy ra BC L mp(SAP). Lai c6: OH < mp(SAP). Tu
do suy ra OH 1L BC (2).
AB 1a hinh chiéu cua SB 1én mp(ABC) . Lai c6:
MC < mp(ABC), MC L AB. Tu d6 suy ra: MC L SB hay
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

SB L MC (2). Lai c6: SBLNC (3). Tu (2), (3) suy ra:
SB L mp(CMN) —=OH L SB 4).
Tt (3), (4) suy ra OH L mp(SBC).

* Phdn ddo: giai thiét OH L mp(SBC). Goi H' Ia tryc tam ASBC . Tur phan thuan suy ra
OH'L mp(SBC). Tudbésuyra H'=H .Vay H latructam AABC.

< Bai tap
Bai 1. Cho hinh chdép S.ABC ¢6 AB = AC, SAC = SAB. Ching minh SA L BC .
Bai 2. Cho hinh chép S.ABC c6 SA=¥ va céc canh con lai déu bang a (a>0). Goi | &

trung diém BC. Ching minh SI L (ABC).

Bai 3. Cho ti dién ABCD. M, N lan luot 1a trung diém cua BC va AD. Biét AB=8a,
CD=6a, MN =5a (a>0). Chitng minh AB L CD.

Bai 4. Cho hinh chép S.ABCD c¢6 day la hinh vubng tdam O, SAL(ABCD) va SA=AB. Goi
H va M lan luot la trung diém cia SB va SD. Ching minh OM L (AHD).

Bai 5. [PHB12] Cho hinh chép tam giac déu S.ABC voi SA=2a, AB=a. Goi H Ia hinh
chiéu vudng géc cia A 1én canh SC . Chirng minh SC vudng géc véi mit phiang (ABH )

Bai 6. Cho tu dién ABCD c0 hai mat ABC va DBC 1a hai tam giac can chung day BC . Goi |
14 trung diém BC.

1) Ching minh BC 1L AD.

2) Goi AH la duong cao cua tam giac ADI . Chiang minh AH L(BCD).

Bai 7. Cho hinh chop S.ABC c6 SA vudng goc voi day, day la tam giac vuong tai B.

1) Chuang minh BC L SB

2) Tir A lan luot ké hai duong cao AH, AK cua cic tam gidc SAB va SAC. Chang minh
AH L (SBC) va SC L (AHK).

Bai 8. Cho hinh chép S.ABCD c6 day ABCD Ila hinh thoi tdm Ova SA=SC, SB=SD.
Chirng minh

1) SO L(ABCD).
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2) AC L SD.

Bai 9. Cho tirdién ABCD c6 AB LCD, AC 1L BD. Goi H latructam BCD. Ching minh

1) AH L(BCD).

2) AD LBC.

Bai 10.Hinh chép S.ABC c6 SA vubng véi day, tam giac ABC cand A. Goi M 1a trung diém
BC . Chirng minh:

1) BC L (SAM).

2) Goi H 1a chan duong vubng goc ha tir A xuéng SM . Chang minh AH 1L SB.

Bai 11.Cho hinh chép O.ABC c¢6 canh OA, OB, OC d6i mot vudbng goc vé6i nhau va
OA=0B=0C =a. Ki hiéu K, M, N lan luot 1a trung diém cua cac canh AB, BC, CA. Goi
E la diém ddi xtmg ciia O qua K va | 1a giao diém cua CE véi mat phang (OMN ).

1) Ching minh rdng CE vudng goc véi mat phang (OMN ).

2) Tinh dién tich cua ti giac OMIN theo a.

Bai 12.Cho hinh chép S.ABCD, déy 1a hinh vudng canh bang a. Mat bén SAB 1a tam giac déu,
SCD 1a tam giac vudng cdn dinh S. Goi |, J lan luot 1a trung diém cia AB va CD.

1) Tinh céc canh cua tam giac SIJ theo a. Ching minh rang SI vudng géc véi mat phang
(SCD) va SJ vudng véi mat phang (SAB).

2) Goi H 1 hinh chiéu vudng goc cua S trén 1J . Chirng minh rang SH vudng goc véi AC .
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Dang 2. Hai mit phiang vudng géc

+ Phwong phap giai toan

Pé ching minh hai mat phang vudng goc, ta thuong sir dung cac phuong phéap sau day:

e Sir dung dinh nghia: ching minh mot mat phing chira mot duong thing vudng goc véi
mat phang con lai.

e Sirdung géc gisa hai mat phang: chizng minh goc giita hai mat phang bang 90°.

% Mot s6 vi du

Vidul. Cho ti dien ABCD c6 mit ACD va BCD la cic tam giac déu canh a . Biét
AB =¥, chimg minh (ACD) L (BCD).

Giai

L4y E la trung diém cua CD. AE la trung tuyén caa tam giac
can ACD nén ddng thoi 1a duong cao, do do: CD L AE (1).
Tuong ty, ta cling chirng minh dugc CD L BE (2). Tu (1), (2)
suy ra: goc gitra hai mat phang (ACD) va (BCD) chinh la goc

AEB. Ta thy AE?+BE?=2(25) =2 =(2£)". = AEB

vuong tai E = AEB =90° (DPCM).

Vidu 2. Cho hinh chép S.ABC c6 day ABC Ila tam giac vudng tai B va SA vubng goc voi
déy. Goi H, K lan luot Ia hinh chiéu cua A 1&n SB, SC. Chitng minh (SAC) L (AHK).
Giai
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s * Theo gia thiét thi SC L AK (1).
N * Ta chitng minh SC L HK:

Sir dung hé thuc luong trong tam giac vuéng, ta cé

. {SH SB = SA2

oo _sat = SH.SB=SK.SC . Tir day suy ra HKBC I3

tr giac noi tiép (2).
Lai c6: CB L AB (gi thiét), CB L SA (do SA_L(ABC)) = SB L(SAB) = CB_LSB (3).
Tt (2), (3) suyra SC L HK (4).

Tur (3), (4) suyra SC L(AHK) = (SAC)_L(AHK) (BPCM).
Vidu3. [PHB06] Cho hinh chép S.ABCD c6 day la hinh chir nhat véi AB=a, AD a2,
SA vudng goc véi ddy. Goi M 1a trung diém ciia AD . Ching minh (SAC) L (SMB).
Giai
bat 1=AC~BD . Ap dung dinh ly Pitago, tinh dugc:

AC =av3, BM =%.

Vi hai tam gi4c IAM va ICB dong dang nén

D

A IC IA+IC AC

AM BC AM+BC AM+BC

AM.AC *Zaf3 a3

AM+BC =21aJ2 3

AM.BM 222k /g

AM+BC 22.aJ2 6

2

Tuong tu: IM =
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2 2 2
Ta c6: IA2+IM2:(a;/§] J{a*f] =£a*2/§J — AM? = AIAM wudng tai | hay BM L AC

(1).

Laicd SA L mp(ABCD), BM c mp(ABCD) = BM L SA (2).

Tu (1), (2) suyra BM 1L mp(SAC) = mp(SMB) L mp(SAC) (BDPCM).

Vidu4. [PHA02] Cho hinh chép tam giac déu S.ABC co dinh S, c6 d6 dai canh day bang a.

Goi M, N lan luot 13 trung diém cac canh SB, SC. Tinh theo a dién tich tam giac AMN , biét

rang mat phang (AMN ) vudng goc véi mat phang (SBC).

Giai
* Lay | la trung diém cua BC. AABC déu =
Al 1 BC, ASBC can = SI L BC. Tu do suy
ra BC L(SAI) (1). Lai c6 MN || BC (2). Tu

MN L SI

(1), (2) suyra MN L(SAl) = {MN Al

J=SINMN) = (SI,AJ) chinh la géc giita

hai mat phang (AMN) va (SBC) =
AJl =90°.

* D& thdy J 1a trung diém cua SI = ASAl cin tai A = SA=AlI=28 Lai c¢6
AH =2Al =28 Do d6 SH =+/SA?— AH? =25 |

Vay Vs nec :%SABC'AH :%(%a'ﬂ)a'ﬁzu
Vidu5. [PHAO03] Cho hinh hop chir nhat ABCD.A'B'C'D" ¢6 cac day la hinh vuéng canh a,
AA'=b, M la trung diém ciia CC". X4c dinh ty s % sao cho (A'BD) L (MBD).

Giai
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

> °' Pit | = ACNBD. Tathidy AA'BD can tai A nén trung
e - tuyén A'l dong thoi 1a duong cao. Nhu vay A'l L BD
(1).

Tuong tu ta ciing ching minh dugc M1 L BD (2).

T (1), (2) suy ra goc gira hai mat phing (A'BD) va

(MBD) chinh la goc giita hai duong thang A'l va MI .

2 2 2 2
Ap dyng dinh 1y Pitago, ta tinh duge: A'M* =2a+=-, A'I2=a?+b2, MI2=A'I2=%+%.

Thanh the (A'BD)L(MBD) <« AIM=90 < AM2=A'I’+MI’ o
2a2+b_2=[a_2+sz+[a_z+ﬁj o 2.1
4 2 2 4 b
« Baitap
Bai 1. Cho hinh chép S.ABCD c6 day la hinh thoi. C&c tam gidc SAC va tam giac SBD la cac
tam gidc can tai S. Chung minh (SAC) L (SBD).
Bai 2. Hinh chdp S.ABC co6 day la tam giac ABC vudng céan tai B, SA vudng goc véi day.
1) Chirng minh (SAB) L (SBC).
2) Goi M Ia trung diém AC . Ching minh (SAC) L (SBM ).
Bai 3. Hai tam giac ACD va BCD nam trong hai mat phang vudng géc véi nhau . Biét
AC =AD=BC=BD=a va CD=2x. X4c dinh x theo a sao cho (ABC) L (ABD).
Bai 4. Cho tam giac déu ABC canh a, | 1a trung diém BC, D la diém ddi xang cua A qua |

a\/6

. Dung doan SD == vudng goc vai (ABC). Chang minh
1) (SAB) L(SAC).
2) (SBC) L (SAD).

Bai 5. Cho hinh chép S.ABC c6 day la tam giac vudng tai C, mat bén SAC 1a tam giic déu

nam trong mat phing vudng goc voi day.
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BAI GIANG ON THI VAO PAI HQC QUAN HE VUONG GOC TRONG KHONG GIAN

1) Ching minh (SBC) L (SAC).

2) Goi | la trung diém cua SC . Ching minh (ABI) L (SBC).

Bai 6. Cho hinh chdp tam giac déu S.ABC c6 d6 dai canh day bang a. Goi M va N lan luot
1a cac trung diém cua cac canh SB va SC. Tinh dién tich tam giac AMN theo a biét ring mat
phang (AMN ) vudng gdc véi mét phing (SBC).

Bai 7. Cho hinh lap phuong ABCD.A'B'C'D’ canh a. Ching minh (ACC'A’) L (A'BD).
Bai 8. Hinh hop ABCD.A'B'C'D' c¢6 tit ca cac canh déu biang nhau. Khi nao
(AA'C'C) L(BB'D'D).
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Dang 3. Goc

% Mot s6 vi du
Vi du 1. [PHA08] Cho ling tru ABC.A'B'C"' c¢6 d6 dai canh bén bang 2a, diy ABC la tam gi4c
vuong tai A ¢c6 AB=a, AC =a+/3. Hinh chiéu vubng géc cia dinh A' 1én mat phing (ABC) la
trung diém ciia BC . Tinh cd-sin cta géc giira hai duong thang AA' va B'C".

Giai

Vi AA'||BB' va B'C'||BC nén géc giita hai duong thang

AA' va B'C' chinh Ia géc B'BH . Xét tam giac B'BH | ta

co

+) BB'=AA'=2a.

+) BH :%BC:%\/ABZ+AC2 :%\/a2+3a2 =a.

+) Tam gidc A'AH wvudng tai H nén A'H =+ AA2— AH? =a+/3. Tam gidc A'B'H wudng tai

A'nén B'H =vA'B2+A'H? =a?+3a2 =2a.

BB?+BH?’-B'H*> 4a’+a*-4a* 1 _,_ . . ., C e
= =—. Vay c0-sin cua goc gitra hai duong
2BB" BH 2-2a-a 4

Do d6 cosB'BH =

thing AA' va B'C' bang %

Vi du 2. [DHA04] Cho hinh chép S.ABCD co déy Ia hinh thoi canh bing v/5, AC =4 va chiéu cao

cua hinh chop 1a SO =2+/2, & day O Ia giao diém cua AC va BD. Goi M 1a trung diém ciia SC .
Tim goc giita hai duong thang SA va BM .
Giai
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Ta thdy MO||SA = gbc giita hai duong thang SA va BM

chinh 12 goc BMO . Ta thiy

BD 1L OC - . :
= BD 1 OM = tamgiac MBO vudngtai O.

BD L SO

Tacé

OB?=AB?*-0A*=5-4=1 = OB =1,

_SA _\SO’+AQ* 8+4 _f
> .

OM 3
2 2
Suy ra
tanﬁ/l?):ﬁ=i = B/I\E=30°.
oM .3

Vay goc giita hai duong thang SA va BM bang 30°.
Vi du 3. [DHB08] Cho hinh chép S.ABCD c6 dday ABCD la hinh vudng canh 2a, SA=a,
SB =a+/3 va mit phing (SAB) vubng goc véi dy. Goi M, N lan luot la trung diém cia AB, BC.
Tinh c6-sin ciia goc giira hai dwong thang SM va DN .

Giai
Tir gia thiét vé do dai cac doan thing SA, SB va AB suy ra
tam giac SAB wvudng tai S. Goi H 1a chan duong vudng

gochatr S 1én AB,suyra SH L(ABCD) va

_SA*_a . SA'SB_ay3

AH a
AB 2 AB 2

BH =AB-AH :3;.

Dung ME || DN, E € AD . Ta c6 goc giita hai duong thing SM va DN chinh 1a géc SME .

Ta tinh cc canh cua tam giac SEM :

+) SM 1a trung tuyén ng véi canh huyén AB ciia tam giac vuéng SAB nén SM :%AB =a.
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+) Hai tam giac AEM va CND dong dang nén

AE_AM 1 ea-leon-=2)
CN CD 2 2 2
Tam gidc SHE vudng tai H nén
2 2 2
SE?_sH2iEH2o 38,80 50 oo alb
42 4 2
2
4) EM2 = AE? + AM? =22 _ EM _aVvs,
4 2
Suy ra
, b5a? 5a?
— SM?+EM?-SE2 &%+t o, ", 5
cosSME = = el
2-SM -SE 2-a.a‘@ 5
2

5

Do d6 cé-sin cua goc giita hai duong thang SM va DN bang r

Vi du 4. [PHA03] Cho hinh lap phuong ABCD.A'B'C'D". Tim géc giita hai mat phang (A'BC)

va (D'AC).
Giai
A D
i
S c
B [
S
| ]
o
Y ikl s k)
/ 7/ S
e S
! /
/7
Lz
B C

Vi du 5. Cho hinh chép S.ABC c6 SA=h va vuéng goc voi day. Biét tam giac ABC vudng tai C,
CAB =60° va AB =2a. Tinh sin cua géc giira hai mat phing (SAB) va (SBC) theo a va h. Xac

dinh h theo a dé goc giira hai mat phang ndi trén bang 60° .
Giai
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« Baitap

Bai 1. Cho hinh chép S.ABCD c6 day ABCD Ila hinh vudng canh a, SA ciing c6 do dai bang a va
vudng goc voi day. Goi M 1a trung diém cua doan SA, hdy tinh géc giira duong thang SB va DM .
Bai 2. Cho hinh chép S.ABC c6 day ABC Ila tam giac vuong can véi BA=BC =a, SA=a va vudng
géc véi day. Goi M, N 1a trung diém AB va AC.

1) Tinh co-sin cua géc giira cac mat phang (SAC) va (SBC).

2) Tinh c-sin cta géc giira cac mat phang (SMN ) va (SBC).
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