VECTO TRONG KHONG GIAN
QUAN HE VUONG GOC TRONG KHONG GIAN
BAI GIANG GOC TRONG KHONG GIAN
Muc tiéu
% Kién thic
+ Ném dugc khai niém goc giira hai duong thing, goc gitta dudng thing va mit phing, goc giita
hai mit phang.
+ Nim dugc phuong phap tinh goc trong mdi truong hop cu thé.
+ Kining
+ Thanh thao cac budc tinh goc giira hai duong thang, goc giita duong thang va mit phang, goc
giita hai mit phang.

+  Van dung cac quy tic tinh gbc vao giai cac bai tap lién quan.
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I. Li THUYET TRONG TAM
Géc giira hai dwong thing

Pinh nghia: Goc giita hai dudng thang a va b 1a goc giita hai duong thang a' va b’ cing di qua mot
diém va lan luot song song hodc tring voi a va b.

a

\

b

b’\

]

Nhin xét:
Dé xac dinh goc giira hai duong thiang a, b ta lay diém O thudc mot trong hai dudng thing do roi v&
duong thing qua O va song song voi duong thing con lai.

Géc gitra dwong thing va mit phing
a) d L(P)=(d.(P))=90";
b) d L(P)=(d.(P)|=(d.d") = 4H.

(v6i d'1a hinh chiéu cua d 1én (P)).

(P)
Chii y: 0" <(d,(P)) 90"
Géc giira hai mit phing
Pinh nghia:

Goc giita hai mat phang 1a goc gitta hai dudng thang lan lugt vudng goc voi hai mit phing do.

b

17
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al a)

b1(p)

| (@) ()
Chii (a)//(ﬂ):((m))=0";

(@)=(8)=((2).(8))-0"

Dién tich hinh chiéu da giic

Goi S la dién tich cta da giac H nam trong mat phfmg (P) ; §"1a dién tich

hinh chiéu H' ciia / trén mit phang (P') va ¢ 1a goc giira hai mit phang

(P) va (P') thi §"=S.cosg.

SO PO HE THONG HOA

Goc gitia hai Goc giita duong thang Goc gitra hai

mit phang

duodng thang a, b d va mit phang (P)

A A 4

/G(')c giita hai duong thang a\ — al(a)
)

va b 1a goc gitia hai duong

thang a' va b’ cung di qua

mot diém va lan lugt song

song hodc trung voi a va b.
/ /d L(rP)=> \

(670 .

(v6i d' 1a hinh chiéu
A cua d Ién (P)).

[aJ_b@(a,b)z%o.} \_ /
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II. CAC DANG BAI TAP
Dang 1. Géc giira hai dwong thing
+ Phwong phap giai
Dé tinh goc gitra hai dudng thing di, d> trong khong gian ta c6 thé thuc hién nhu sau
Buéc 1. Chon mot diém O thich hop (O thudng ndm trén mot trong hai dudng thing).
Buéce 2. T O dung cac dudng thang dl',dz' lan luot song song (c6 thé tring néu O nim trén mot

trong hai duong thang) véi di va da. Goc giita hai dudng thang d,',d,’ chinh 1a goc giira hai duong thing
di, da.
A en A s o e . b’ +c’-ad’
Luu y: Dé tinh goc nay ta thuong stir dung dinh 1i cdsin trong tam gidc: cos 4 = b
¢

Cadch khdc: Tim hai vec to chi phuong 171 ,LTZ ctia hai duong thang d\, do.

u,u,

Khi d6 goc giira hai duong thang di, d2 xac dinh béi cos (aV1 , dz) =

]|

Vi du:

Goc giita d1, d» 1a goc gitra d,,d,’
4+ Vidu miu
Vi du 1. Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Goc giita hai duong thang CD' va A'C’

bang
A. 30°. B. 90°. C. 60°. D. 45°.
Huéng dén gidi
A D’
:
I ”
B’ ! . ’
a2 ¢
At Was
l,a a 2\ S
B c

Tathdy A'C'//AC = (m) - (CD',AC) -

Do cac mit cia hinh 1ap phuong bang nhau nén cac dudng chéo bang nhau.
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Taco AC=CD'= AD' = a2,
Suy ra AACD' déu nén (ﬁ) =¢p=060°.
Chon C.
Vi du 2. Cho hinh chép S.ABCD c6 tit ca cac canh déu bang a. Goi I va J 1an luot 14 trung diém cua SC

—

va BC. S6 do cua goc (1J,CD) bang

A. 30°. B. 45°. C. 60°. D. 90°.

Huéng dén gidi

Tir gia thiét ta c6 1/ //SB (do IJ 12 dudng trung binh ciia ASCB) va AB//CD = (1753) - (SB,’E;).

Mit khac, ta lai c6 ASAB déu nén SBA = 60°.

Suy ra (SB, AB)=60" = (1J,CD)=60".
Chon C.

Vi du 3. Cho hinh chop S.ABCD c6 day ABCD 1a hinh binh hanh, 4B =a,S4 = a3 va 54 vuong goc
v6i (ABCD). Géc giita hai duong thang SB va CD la

A. 60°. B. 30°. C. 45°, D. 90°.
Huwong din gidi
S
D
B C

Ta c6 ABCD 1a hinh binh hanh nén 4B/ /CD.

Do d6 (SB,CD) = (55, 48) = S5
ViS4 1 (ABCD) = SA L AB = ASAB vuong tai 4

Xét tam giac vudng SAB ta c6 tan SBA = % = aV3

— 3 = SBA = 60"
a
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Vay (SB.CD) = 60".
Chon A.

Vi du 4. Cho hinh chop S.ABCD

c6 day ABCD la  hinh chi
SA L (ABCD),SA=a,AB=a,BC = a~/3. Césin clia ge tao béi hai dudng thing SC va BD bing

ER B Y e p. 2
10 5 5 10

Huwong din gidi

nhat,

Ké OM //SC = (SC,BD)=(OM, BD),

Ta c6 ABCD 1a hinh chir nhat c6 4B =a,BC = a3 = AC =BD =2a.

2 2
Bo=B2 _ 4 op =5C NS4 +AC =‘“B;BM= Y7yt
2 2 2
2 2 2
cosMOBZOM B0 —BM =£3COS(SC,BD):£.
20M .BO 5 5

Chon B.

Vi du 5. Cho hinh 18p phuong ABCD.A'B'C'D’. Goi M, N, P lan luot 1a trung diém céc canh AB, BC, C'D’.
Goc giita hai duong thing MN va AP 1a

A. 45°. B. 30°. C. 60°. D. 90°.

Huéng dén gidi

D’ [=] c’

Gia str hinh 1ap phuong c6 canh bang a.

Do MN //AC nén (MN, AP)=(AC, AP).
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Ta can tinh goc PAC.

2
Vi AA'D'P vuong tai D'nén A'P=~+A'D"” + D'P* = ‘/az +(%J =

J2
2
ACC'P vuéng tai C'nén CP=+/CC” +C'P* = [’ +a7 = #

Ta c6 AC 1a duong chéo cua hinh vuong ABCD nén AC = a2.
Ap dung dinh 1y Cdsin trong tam gidc ACP ta cé:

a5
n

3a

7

a

AAA'P vudng tai A'nén AP =~ A'A> + A'P* = a2+( 25

CP* = AC? + AP* =2 AC.AP.cos CAP = cos@’ziz CAP = 45° <90°.

2
Suy ra (AC, AP) = CAP = 45° hay (MN, AP) = 45°.
Chon A.
Luu y:
Cdch khac: tinh truc tiep
Ap dung cong thirc cosm = ‘M%V%

Ta tinh duoc

MNP =22
[ | = 22
4
Suy ra cos(m,ﬁ) =% = W,AP) =45°

Vi du 6. Cho lang tru déu ABC.DEF c6 canh day bang a, chiéu cao biang 2a.
duong thang AC va BF 1a

Cosin cua goc tao boi hai

AL B3 e 3, p. 33,
10 5 5 10
Huéng dén gidi
D F
E
N
A C
K M
B
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Goi M, N, K 1an luot 1a trung diém céc doan thfmg BC, CF, AB.
. MN //BF

Khi d6
MK //AC

= (AC,BF)=(MN,MK).

Xét tam giac MNK, ta co:

MN =%BF L sover =L tas =#;

2 2

34’ aﬁ

NK =~KC*+NC* =, |[—+a’ =
4 2

a N 5a° 7a’

2 2 2 L
Suy ra cosEMNzME +MN” —EN -4 4 4 __ ! .
2ME.MN ,a aVs 25

2 2

Vay cos(AC,BF) = ‘cosﬂ/f?\’ =1—\/§.
Chon A.
Vi du 7. Cho tir dién ABCD. Goi M, N lan luot 1a trung diém cia BC va 4D, biét AB=CD=a,
a3
2

MN = . Tinh goc gitta hai dudng thiang 4B va CD.

Huwong din gidi

A

Goi /14 trung diém ciia AC.
{IM /1AB L

J4

Ta co = (A4B,CD)=(IM,IN).
IN//CD

Pit MIN = a.

Xét tam giac IMN c6 IM = % =

=2
2

a a
2’ 2’ 2

Theo dinh i cdsin, ta co:
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_(aﬁ

2

2
j 1 ITN o
cosa = =—E<O:>MIN:12O.

2IM IN

2 2
a a
— + J—
IM? +IN* - MN* _(J (2)
- 23
=%

a
2

Vay (4B,CD)=60".

Cach khac:

Ta c6 (AB,CD)=(IM,IN) nén ta tinh COS(W,W).
MN =IN — IM
— 2 —_— ——\2
— MN =(1N—1M)
=IM*+IN*-2IN.IM.

I IM2 I 2_M 2 2
Suy ra IN.IM = +A27 N =—%.

Viy cos(AB, CD) = %

Do d6 (4B,CD) = 60",

+ Bai tip tu luyén dang 1

Bai tip co ban B c
Cau 1: Cho hiPh lap phuong A‘BCD.AIBIC 1D1 (tham khao hinh v€& bén). Goc ) E D
gitta duong thang AD va BB1 bang :
A. 30°. B. 60°. N
C. 45°. D. 90°.
A D

Céu 2. Cho hinh lap phuong ABCD.A'B'C'D'. Géc giita hai dudng thing BA' va B'D’ bang

A. 45°. B. 90°. C. 30°. D. 60°.
Céu 3. Cho hinh lap phuong ABCD.A'B'C'D' ¢6 I, J tuong tmg 1a trung diém ctia BC va BB'. Goc gira hai
duong thang AC va IJ bang

A. 45°. B. 60°. C. 30°. D. 120°.
Cau 4. Cho hinh choép S.ABC ¢6 S4 L (ABC) va tam giac ABC vuong tai B,SA=a,AB=a,BC = a2,
Goi 7 1a trung diém BC. Cosin cua goc gitta dudng thang A7 va SC 1a

A2 B. 2. c. |2 p. Y2
3 3 3 8
Cau 5. Cho tr dién OABC ¢c6 OA=0B =0C = a;0A4,0B,0C vudng goc voi nhau tirng d61i mot. Goi / 1a
trung diém BC. Goc giita hai duong thing AB va OI bang

A. 45°. B. 30°. C. 90°. D. 60°.
Céiu 6. Cho t dién ABCD. Goi M, N lan luot 13 trung diém cua BC, AD. Biét AB=CD=a va
MN = a23 . Goc giita hai duong thang AB va CD bang
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A. 30°. B. 90°. C. 120°. D. 60°.
Céiu 7. Cho tir dién ABCD ¢6 AB=CD=2a. Goi M, N lan luot 1a trung diém AD va BC. Biét
MN = a\/g, goc giita hai dudng thiang AB va CD bing

A. 45°. B. 90°. C. 60°. D. 30°.

Céau 8. Cho tir dién déu ABCD canh a. Goi M 14 trung diém ciia BC. Cosin cia goc giita hai duong thing
AB va DM bing

NRES B e p. L
2 6 3 2
Cau 9. Cho tr dién S.ABC c6 SA=SB=SC=AB=AC=a;BC= a~2. Gée giita hai duong thing AB va
SC bang
A. 0°. B. 120°. C. 60°. D. 90°.

Céu 10. Cho tir dién ABCD c6 tat ca cac canh bang m. Cac diém M, N lan luot 13 trung diém cia 4B va
CD. Goc gitra duong thang MN véi cac duong thang BC bang
A. 30°. B. 45°. C. 60°. D. 90°.
Dang 2. Géc giira dwong thang va mit phing
Bai toan 1. Bai tip ciing ¢b 1y thuyét
+ Phwong phap giai
Nim viing ly thuyét dé xac dinh ding goc giira duong thang va mat phang.
+ Vidu miu
Vi du 1. Cho tit dién ABCD c6 cac canh BA, BC, BD vudng goc voi nhau tung doi mot. Goc gitra duong
thang CD va mat phang (4ADB) 1a goc

A. CDA. B. CAB. C. BDA. D. CDB.
Huéng dén gidi
C
B D
CB L BD
Taco y = CB L (4BD).

Do d6 BD 1 hinh chiéu cia CD trén (4BD).
Suy ra goc gitra CD va (4BD) bang CDB.

Chon D.
Vi du 2. Cho hinh chép S.ABC ¢6 SB vudng goc (4BC). Goc gitra SC voi (ABC) 1a goc gitta
A.SCva AC. B. SC va 4B. C.SCvaBC. D. SC va SB.

Huwéng dén gidi
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Hinh chiéu vudng goc cia SC 1én (4BC) 1a BC nén goc giita SC v6i (4BC)
la goc gitra SC va BC.
Chon C.

S

Vi dy 3. Cho hinh chép S.ABCD véi ABCD 1a hinh chit nhat, SA L (ABCD). Géc gitta SB va (SAD) la
goc nao dudi day?
A. BSD. B. SBA. C. BSA. D. SBD.
Huwong din gidi
Tacod SBN(S4AD)={S}.
BA 154

} = BA 1 (SAD) tai 4
BA L AD

Suy ra S4 13 hinh chiéu ctia SB 1én (S4D) 2

= (SB.($4D)) = (B,54) = BSA. D %

Chon C.
Vi du 4. Cho hinh chép S.ABCD c6 S4 L (ABCD) va day 1a hinh thoi tim O. Géc giita dudng thang SB
va mat phang (SAC) 1a goc giita cap duong thiang niao?

A.SBvaSA4. B. SB va AB. C. SBvaBC. D. SBva SO.

Huéng dén gidi
Tacé BO L AC,BO L SA= BO 1 (SAC)

Suy ra hinh chiéu ctia SB 1én mit phang (S4C) 1a SO.

Vay (SB,(54C))=(SB,50).
Chon D.

Vi du 5. Cho hinh chop S.ABCD c6 day la hinh thoi tam O, S4 L (ABCD). Goc gitra S4 va (SBD) 1a

A. ASD. B. 4SO. C. ASB. D. S4B.
Huéng dén gidi

Do SALBD,ACJ_BD:BDJ_(SAC).

Goi H 14 hinh chiéu cua 4 trén SO.
Khi d6 AH 1 SO, AH | BD.

Suy ra AH 1 (SBD).
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Do d6 hinh chiéu ciia S4 xudng (SBD) 1a SH.

Vay goc giita S4 va (SBD) 1a ASH = ASO.

Chon B.
Bai toan 2. Xac dinh géc gitra dwong thing va mit phing

+ Phwong phap giai

Trwomg hop 1. d 1 (P)=(d,(P))=90".

Truwong hop 2. d khong vudng goc véi (P). Khi d6 ta lam nhur sau:

Buwéc 1. Tim d n(P)={1}.

Buwéc 2. Trén d lay diém A khac 7. Tim hinh chiéu H cia A 1én (P). Thong thuong ta chon diém A trén
d thoa man A4 thudc duong thang A vudng goc voi (P). (Khi do hinh chiéu ctua 4 1a giao diém cua A va

(P)).

—

Buwdc 3. Suy ra (d,(P)) =(ALHI)= AIH.

Tinh AZH (néu d& bai yéu ciu tinh goc).
Vi du. Cho hinh chép S.ABCD cé day 1a hinh vuéng canh 2a, canh bén S4 vudng goc mat dady va S4 =a.
Goi ¢ 1a goc tao bai SB va mit phang (4BCD). Xac dinh cotg?.
Huéng dén gidi

S

Ta co6 SBN(ABCD)={Bj.
Trén SB chon diém S. Ta c6 S4 L (ABCD) nén A la hinh chiéu cta S 1én (4BCD).

Suy ra (SB,(ABCD))=(SB, BA) = SBA.

Vay cotgozgzz—azl
a

4+ Vidu miu

TOANMATH.com Trang 12



Vi du 1. Cho hinh chép S.ABC c¢6 day ABC 1a tam giac déu canh a. Hinh chiéu vudng goc cia S 1én
(ABC) trung voi trung diém H cua canh BC. Biét tam giac SBC 1a tam giac déu. SO do cia goc giita S4 va
(4BC).
A. 30°. B. 45°. C. 60°. D. 75°.
Huéng dén gidi
Taco SH L (ABC).

= (84,(4BC))=S4H = a

a3

AABC va ASBC 1a hai tam giac déu canh a nén 4H = SH = 0

Suy ra ASHA vuong can tai H = a =45°.
Chon B.

Vi du 2. Cho hinh 1ap phuong ABCD.A'B'C'D'. Géc giita A'C’ va miat phang (BCC'B’) bang

A. 45°. B. 0°. C. 90°. D. 30°.
Huéng dén gidi
A D’
B i C
PSS (-
B C

D& dang thiy goc gitta A'C’ va mit phing (BCC'B') la A'C'B' = 45".
Chon A.
Vi du 3. Cho hinh hgp diimg ABCD.A'B'C'D' ¢c6 day ABCD la hinh thoi canh a,@ =60° va A4 =a.
Géc hop boi duong thiang BD' va mit phang (ABCD) bang
A. 90°. B. 60°. C. 30°. D. 45°.
Huéng dén gidi
Do DD' L (ABCD) nén goc hop bédi dudng thing BD' va mit phang

(ABCD) 1a D'BD. 4 B
[ L7
_— ! — D ‘
tanDBD =22 __¢__N3 _ 5pp -3¢ ; PEN [
BD 43 3 j
A,’_,:_______ B’
Chng. &1,/’
D’ C

Vi du 4. Cho hinh ling try dtmg ABC.A'B'C’ c6 AABC déu canh a, A4’ = \3a. Géc giita duong thing AB’
va (ABC) bang
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A. 45°. B. 30°. C. 60°. D. 45°.

Huéng dén gidi
A’ C’
aV3
A¥ C
a
B

ABC.A'B'C' 1a lang try ding nén 4B 1a hinh chiéu vudng goc ctia AB’ trén (ABC).
Suy ra goc gitra duong thang 4B’ va (4BC) bang B'AB.

AB'AB vudng tai B nén tan B'AB :%:ﬁ: B'AB = 60°.

Chon C.
Vi du 5. Cho hinh thoi ABCD tim O c¢6 BD =4a, AC =2a. Liy diém S khong thudc (4BCD) sao cho

SO L (ABCD). Biét tan SBO = % 84 do goc giita SC va (ABCD) bing
A. 60°. B. 75°. C. 30°. D. 45°.
Huéng dén gidi
Goc gitta SC va (ABCD) 14 géc SCO.
BD =4a = BO =2a,
SO = BO.tan SBO = 2a% =a;
AC=2a= 0C =a.

Vay SCO = 45°.
Chon D.

Vi du 6. Cho hinh chép tir gidc S.ABCD c6 day la hinh vudng canh a,S4 L (ABCD) va SA = a. Goc giita
duong thang SB va (SAC) 1a
A. 30°. B. 75°. C. 60°. D. 45°.
Huéng dén gidi
Goi / 1a tam cuda hinh vuéng cua ABCD.
Vi ABCD la hinh vuéng nén BD 1 AC.
Mt khéc vi S4 L (ABCD) nén S4 L BD.

Suy ra BD 1 (SAC) do d6 goc giita duong thang SB va (SAC) 1a géc
BSI.

Tacod SB=a~2;BI =

a2
2
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:sinfy=%=%:§\&=3oo.

Chon A.
Vi du 7. Cho khdi chép S.ABC c¢6 SAL(ABC), tam gidc ABC vudng tai B,AC=2a,BC=a,
SB =2a/3. Géc giita SA va mit phang (SBC) bang

A. 45°. B. 30°. C. 60°. D. 90°.

Huéng dén gidi
Ké AH L SB(H €SB) (1).
Theo gia thiét, ta c6:

BC 154 S
{ = BC L(SAB)=BC LAH  (2)
BC L 4B

Tir (1) va (2) suy ra AH L (SBC).

Do d6 goc giita SA va mit phang (SBC) bang goc giita SA va SH

S O
bing ASH. A q‘ &
Tacé AB=~AC* - BC* =a /3. o
B

Trong ASAB ta c6 sin ASB = 4B _ a3

SB 243

1
=5
Vay ASB = ASH =30".
Do d6 goc giita SA va mit phang (SBC) bang 30°.
Chon B.
Vi du 8. Cho hinh chop S.ABC ¢6 SA L (ABC),S4 = 2a+/3, AB =2a, tam gidc ABC vudng can tai B. Goi
M 14 trung diém cua SB. Goc giita duong thang CM va mit phing (S4B) bang
A.90°. B. 60°. C. 45°. D. 30°.

Huwéng dén gidi

. [BC L 4B
Ta co: = BC L (S4B).
BC 154
Do d6 BM 1 hinh chiéu ciia CM 1én mit phing (S4B). S
Suy ra (CM,(S4B))=CMB.
Ta co: tanC% = BC = 24B = 24B = 224 =1.

MB  SB  \/S4*+ 4B \/(2a\/§)2 +(2a)’ A c

Suy ra CMB =45°.

Vay (CM,(54B))=45".
Chon C.
+ Bai tap tu luyén dang 2
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Ciu 1. Cho hinh chép S.ABCD c6 day 1a hinh vudng, S4 vudng goc véi day. Goc giita duong thang SC
va mit phang (4BCD) 1a

A. SCB. B. C4S. C. SCA. D. ASC.
Céu 2. Cho ttr dién ABCB c¢6 canh AB, BC, BD bang nhau va vudéng goc v6i nhau timg d6i mot. Khing
dinh nao sau day dung?

A. Goc gitra AC va (BCD) 1a goc ACB. B. Goc gitta AD va (ABC) la gbc ADB.

C. Goc gitta AC va (ABD) 1a goc CAB. D. Goc gitta CD va (4BD) la géc CBD.
Cau 3. Cho hinh chdép S.ABCD c¢6 day la hinh vuéng canh a, S4 = V2a va S4 1 (ABCD). Goc gitta SC
va (ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.

Céiu 4. Cho hinh chop ttr giac déu S.ABCD c6 canh d4y bang 2, canh bén bang 3. S6 do cua goc giira canh
bén va mat day (lam tron dén phut) gan bang

A. 69°18'. B. 28°8' C. 75°2". D. 61°52'.
Céu 5. Cho hinh lang try dimg 4BC.A'B'C' ¢6 ABC la tam giac déu canh a, canh bén 44’ = a3. Géc
giita duong thing 4B’ va mit phiang (4BC) 1a

A. 45°. B. 30° C. 60°. D. 90°.
Céu 6. Cho hinh chép déu S.ABC c6 SA=2a, AB =3a. Goc giita SA va mit phang (4BC) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Cau 7. Cho hinh chop S.ABCD véi ddy ABCD 1a hinh vudng c6 canh a, tim O,SA4 L (ABCD). Géc giira

SCva (S4AB) bé’mg o voi tana = @ Goc gitta SO va (ABCD) bfmg

A.90°. B. 30°. C. 45°. D. 60°.
Ciau 8. Cho tir dién 4BCD c6 ABCD déu canh a, AB vudng goc véi mit phang (BCD) va AB =2a. Goi M
1a trung diém cta AD. Gia tri tan cua goc giita CM va mit phang (BCD) bang

A 2B B. 24/3. e
3 2

Céu 9. Cho hinh chép tir gidc déu S.4ABCD c6 tit ca cac canh bang 2a. Goi M 1a trung diém cua SD. Gia
tri tang cua goc gitta duong thang BM va mat phang (4BCD) bang

A2 B. L. c.t D. 2.

3 3 2 5

Cau 10. Cho hinh chop S.ABCD c6 day la hinh vuong, canh bén SA4 vuong goc voi mat day; S4 = 4B =a.
Goéc gitra SB va mit phang (S4C) bang

A. 90°. B. 30°. C. 45°. D. 60°.
Céu 11. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a. Mit phing (SAB) vudng goc voi
day (ABCD). Goi H 14 trung diém cua AB,SH = HC,SA = AB. Goi a. 1a gbc giita duong thing SC va mat
phang (ABCD). Gia tri tano. bang

NS B Y3 c. 33 p. L.
3 3 2 J2

Dang 3. Goc giira hai mit phing

D. Khong xéc dinh.
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Bai toan 1. Cac bai tip ciing cd ly thuyét
+« Phuwong phap giai
Nim vitng 1y thuyét d x4c dinh diing goc giita hai mit phang:
Goc giira hai mat phang 1a goc gitra hai dudng thang 1an luot vudng goc vaéi hai mat phang do.
al (a) —
= ((e)-(8) = (ab).
oy~ @
+ Vidu miu
Vi dy 1. Cho hinh chép S.ABC ¢c6 SA L (ABC) va AB L BC, goi I la trung diém BC. Géc giita hai mit
phang (SBC) va (ABC) 1a goc nio sau day?

A. SBA. B. SCA. C. SCB. D. SIA.
Huéng dén gidi
Tacé: BC 1. SA,BC | AB=> BC L SB. s
(SBC)(A4BC)=BC
Suy ra { AB L BC,AB c (A4BC)
SB L BC,SB < (SBC) AR c

ke

= ((SBC),(4BC))=(4B,SB) = SBA.

Vi du 2. Cho hinh chép S.ABCD c6 day ABCD la hinh vuong va S4 | (ABCD). Goi O la tam hinh vudng
ABCD. Khang dinh nao sau day sai?
A. Goc gitta hai mit phing (SBC) va (ABCD) 12 goc ABS.
B. Goc gifta hai mat phing (SBD) va (4BCD) 1a goc SOA.
C. Géc giita hai mat phang (S4D) va (ABCD) la goc SDA.
D. (SAC) L(SBD).
Huwong din gidgi
(SAD)~(ABCD) = AD
Tacd yAB L AD,AB < (ABCD)
SA L AD,SA = (SAD)

= ((54D),(4BCD))= (4, 4B) = SAB.

Chon C.

Vi du 3. Cho hinh chop S.ABC c¢6 SA4 L (ABC ) va day ABC vudng & A. Khang dinh nao sau ddy sai?
A. (S4B) L(A4BC).
B. (S4B) L (S4C).
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C.Vé AH L BC,H  BC thi AHS =((SBC),(4BC)).

D. Goc giita hai mit phang (SBC) va (SAC) 1a goc SCB.
Huéng dén gidi

+) S4 L (ABC)=(SAB) L (ABC) nén dép 4n 4 dung.

+) AB L AC,AB 1. SA= AB 1 (SA4C) y

= (S4B) L (SAC) nén dép én B ding.

+) AH 1 BC;BC 1. SA= BC 1 (S4H) AL c
— SH 1| BC = ((SBC),(4BC)) = SHA. o

Viay dap an C dung.
+) (SBC)N(84C) = SC nhung BC £SC nén dép an D sai.
Chon D.
Vi du 4. Cho tir dién ABCD c¢6 AC = AD va BC = BD. Goi I 1a trung diém ctua CD. Khing dinh nao sau
day sai?
A. Géc giita hai mat phing (4CD) va (BCD) 1a goc AIB
B. (BCD) L (AIB).
C. Géc giita hai mat phang (4BC) va (ABD) 1a gbc CBD.
D. (ACD) L (AIB).
Huéng dén gidi
(ABC)N\(ABD)= 4B
Ta co6: { BC ,4( AB
BD X AB

= (@E),(TBC)) # CBD. bép an C sai.
Chon C.

Bai toan 2. Xac dinh géc gitra hai mit phang bang cich dung dinh nghia
+ Vidu miu
Vi du 1. Cho hinh chép S.ABCD c6 day 1a hinh vuéng canh bang a, SA vudng goc véi miat phang (4BCD)
va S4 = a, gbc gilra hai mat phang (SAD) va (SBC) bang
A. 30°. B. 90°. C. 0°. D. 45°.
Huéng dén gidi

AB L AD
: { = AB L (SAD).

Ta co
AB 1 §4
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Goi £ 1a hinh chiéu cia 4 1én SB, d€ thdy AE L (SBC).
Vay goc gitra (SAD) va (SBC) 1a goc gitta AB va AE.
Ta c6 ASAB vudng can tai A nén SBA = 45°.

Suy ra BAE =45° 1a goc gitra AB va AE.

Vay goc giira hai mit phing (S4D) va (SBC) bang 45°.
Chon D.

Vi du 2. Cho hinh chép S.4BCD ¢ day ABCD 1a hinh vudng canh a, tam gidc SAB déu va nam trong mit
phing vudng goc véi day. Cosin ctia goc hop boi hai mét phing (S4B) va (SCD) bang

NRES B 2. c. Y2 .3
V7 V7 3 2
Huwong din gidi

Goi H, K 1a trung diém cua 4B, CD.

Do (S4B) L (ABCD) nén SH la dudng cao cua hinh chop.

Tacd HK L AB,HK | SH = HK 1 (SAB) (1)

Dung HI L SK = HI L (SCD)  (2).

Tir (1) va (2) ta c6 goc hop boi hai mit phang (S4B) va (SCD) 1a
(HK,HI) = IHK.

o3

Ta cod SH:T,HK:CI.

aﬁa
1 1 1 ) \21
> = -+ > => HI = 2 = .
HI* SH* HK \/32 , 7
—a +a
4
Vay cosﬁﬂ\(zﬂzﬂ.
HK 7

Chon A.
Bai toan 2. Xac dinh géc giira hai mit phiang dwa trén giao tuyén
+ Phwong phap giai
Dung cho hai mit phang cit nhau: “Goc gitra hai mit phing 1a goc giita hai dudng thing cing vudng
gbc véi giao tuyén tai mot diém”.
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Bude 1. Tim giao tuyén d cua (P) va (Q).
Buwéc 2. Chon diém O trén d, tir do:

+) Trong (P) dung Ox L d.

+) Trong (Q) dung Oy L d.

—

Khi do: ((«).(8))=(0x,0p). d
Luu y: Viéc xac dinh diém O c6 thé duogc thue hién theo cach sau: Chon diém M trén (0) sao cho dé

dang xéc dinh hinh chiéu H ciia né trén (P). Dung MO 1 d thi khi do ((a),(8)) = MOH.

(A
-/

4 Vidu miu
Vi du 1. Cho hinh chop S.ABCD c6 déy ABCD la hinh chit nhat AB =a, canh bén S4 vudng goc véi day
va SA = a. Goc giita hai mat phang (SBC) va (S4D) bang
A. 30°. B. 60°. C. 90°. D. 45°.

Huéng dén gidi

S d

Mit phing (SBC) va mit phing (SAD) cit nhau theo giao tuyén la dudng thing d //BC//AD.
Vi $41d,SB Ld nén ((SBC),(SAD))=(S4,5B) = ASB.

Vay AASB vuéng can tai 4 nén ASB =45°.
Chon D.
Vi du 2. Cho hinh chép S.ABCD c6 day ABCD 14 hinh vudng tdm O, canh a. Pudng thing SO vudng goc

v6i mit phang day (ABCD) va SO = # Goc gitra hai mat phang (SBC) va (4BCD) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Huwong din gidi
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Goi Q 14 trung diém BC, suy ra OQ L BC.

(50,00)=5Q0.
a3

Tam gidc vuong SOQ c6 tan S/Q\O _50_ % =3= S/Q\O =60°.

0Q

— (352, (a8D)

2
Vay mit phing (SBC) hop v6i mit day (4BCD) mot goc 60°.
Chon C.
Vi du 3. Cho hinh chop S.ABC c6 day la tam giac vudng tai B,S4 L (ABC),S4= V3em, AB = 1em. Mit

bén (SBC) hop v6i mit day goc bang
A. 90°. B. 60°. C. 45°. D. 30°.

Huéng dén gidi

Taco SA4 L (ABC) nén SA L BC ma AB L BC.
Suy ra BC L (SAB)= SB L BC.

(SBC)N(ABC)=BC
AB 1 BC = ((SBC),(4BC)) = SBA.
SB 1 BC

tan@z%z?zﬁ:@z@".
Vay goc gitra (SBC) va mat day (4BC) bang 60°.
Vi du 4. Cho hinh lang try dong ABC.A'B'C' c¢6 day ABC la tam giac vuong, BA = BC =a, canh bén
AA' = aN2. Goi ¢ 12 gbe hop boi hai mit phing (4'BC) va (4BC). Khi do
A. tan(p:%. B. tan¢):%. C. tan¢=«/§. D. tangz):?.
Huwong din gidi

BC 1 BA
Ta co: = BC L (A44'B'B)= BC L A'B.
BC 1L 44’
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(4'BC)n(ABC)=BC Al 2

Do <A'Bc(A'BC);A'B L BC nén ABA=¢ 1a goc hop béi hai mit \\\\ B
AB c (ABC); 4B L BC
phéng (4'BC) va (4BC).
Xét AA'BC vuong tai A ta co tan(pzﬂzaﬁ =/2. gy 70
BA a
Chon C. B

Vi du 5. Cho hinh chop SABC c6 day ABC la tam gidc vudng can tai B,SA=a va
SA 1 (ABC), AB = BC = a. Géc giita hai mit phang (SAC) va (SBC) béng
A. 45°, B. 30°. C. 60°. D. 90°.
Huéng dén gidi

)

Ta ¢6 (SAC) N (SBC)=SC.

Goi F 1a trung diém AC thi BF 1 (SAC).

Dung BK 1 SC tai K = SC L (BKF)=((SAC),(SBC))=(KB,KF )= BKF.

a2
D& thiy ACFK o> ACSA=> LK _ 54 | pe (FC5A_ 2 Y a
sc SC a3 e
e
ABFK vudng tai F co tan BKF =%=%= 3 = BKF =60".
J6
Vay goc giira hai mat phang (S4C) va (SBC) bang 60°.

Chon C.
Vi du 6. Cho hinh chop S.ABCD cé day ABCD 1a hinh vudng c6 d6 dai duong chéo bang a2 va 54
vudng goc v6i mit phang (4BCD). Goi o 1a goc giita hai mit phang (SBD) va (ABCD). Néu tana = NG
thi goc gitta (SAC) va (SBC) bang

A. 30°. B. 90° . C. 60°. D. 45°.

Huéng dén gidi
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Goi O la tam day va K 1a hinh chiéu vudng goc cua O trén SC.
{BD L4C
0

nén BD 1 (SAC)= BD 1 SO.
BD 154

Suy ra goc giira hai mat phang (SBD) va (4BCD) 1a goc SOA=a.

Ta co tanaz%zﬁ:SAzOA.\/Eza.

SC 1 BD
0 nén SC L BK.
SC 1L OK
Suy ra goc giira hai mat phang (S4C) va (SBC) la BKO.
=
. — BO  BO 2o 2, N2
Ta co tan BKO = =7 =T SiiC " VA =/3.
~d(4,5C) =22 12
2 SA* +AC?

Suy ra BKO = 60"
Chon C.

Vi du 7. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, ASAB la tam giac déu va (SAB)
vudng goc véi (ABCD). Goi ¢ 1a gbc tao boi (SAC) va (SCD). Gia tri ctia cose bang

A B, Y6 c.3 p. Y2
7 7 7 7
Huéng dén gidi
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Goi H, M lan luot 1a trung diém cia 4B, CD. Vi ASAB la tam giac déu va (SAB) vudng goc voi
(ABCD) nén SH 1 (ABCD).

Ké AK L SC(K € SC),DI L SC(I€SC),IP//AK (P e AC).

Suy ra ¢ =(IP,ID).

Ta ¢6 HC=HD:&,SC:SD=a\/§,SM= “‘ﬁ:m:SM'CD - “m.
2 SD 4

av14
ACS4=ASCD = AK =DI == .
CI = SK =~JCD* — DI =¥:>CK=3af.
ACPI » ACAK = 1P =L 4k :@,AP KL o= Z“ﬁ.

CK 12 CK 3
Ap dung dinh li cosin, ta co6
a5

AAPD ¢ PD =~ AP* + AD* —2AP.AD.cos45° = 5

- 2 2 np2?
AIPD ¢6 cos PID = 2L F1D"=DP” _ 5
2.IP.ID 7

Vay cos@ =%

Chon C.

Bai toan 2. Xac dinh géc giira hai mit phing bang cach diung dinh 1y hinh chiéu

(P) va (P')thi S"=S.cos¢e hay cos¢ :%.

+ Phuwong phap giai
Dung dinh 1y vé dién tich hinh chiéu:

Goi S 1a dién tich cua da giac H trong (P) va S’ 1a dién tich hinh chiéu cta H trén (P') va ¢ 1a goc giita

!

4+ Vidu miu

Vi du 1. Cho hinh 1ap phuong ABCD.A'B'C'D’ canh a. Cac diém M, N, P lan luot thudc cac duong théng

la

A. 60°. B. 30°. C. 45°.
Huéng dén gidgi
D’ c’
l
Al : B"__ P
Mbk=—" o Fa b L C
& e N
A — B

D. 120°.

AA', BB', CC' thoa mén dién tich ciia tam gidc MNP bang a2 Goc giita hai mit phang (MNP) va (ABCD)
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Goi a 12 s6 do goc ctia hai mit phing (MNP) va (ABCD).
Ta c6 hinh chiéu vudng goc ciia tam giac MNP 1én (ABCD) 1a AABC.
Ap dung cong thirc hinh chiéu vé dién tich ta co

1 1
Suse = Sawp-COSQA <:>5AB.BC= a’.cosa = cosa :§:> a =60°.

Vay goc cua hai mat phang (MNP) va (ABCD) bang 60°.
Chon A.
Vi du 2. Cho tam gidc ABC vudng can tai 4 ¢c6 AB=a, trén duong thing d vudng goc véi (4BC) tai

diém A4 ta lay mot diém D. Goc giira hai mat phang (4BC) va (DBC) trong truong hop ADBC 1a tam giac
déu la

A. arccosl. B. arccos—3. C. arccos—3. D. arccos—3.
3 3 4 6

Huwdng din gidi

Goi ¢ 1a goc gitra hai mit phang (4BC) va (DBC).

Theo cong thitc dién tich hinh chiéu ciia da gidc, ta c6: S, ;- = S,5c-COS .

2
Ma S, e — L pB.DCsinG =L av2.a 5'\/3 _a\3 '
2 2 2 2

Mit khac S, . = %AB.AC :%a2.

SAABC \/3

3
=— => @ =arccos—.

Suy ra cosg =
ADBC 3

Chon B.
Vi du 3. Cho ling tru dting ABC.A'B'C’ ¢6 day ABC 1a mét tam giac can véi AB = AC =a, BAC =120,
canh bén BB’ =a. Goi I 1a trung diém CC’. Chimg minh rang tam giac AB'I vudng & A. Cosin cua goc
gita hai mat phang (4BC) va (4B'T) bing

A\/E B\/ﬁ c. 10 D\/E

TR T T o
Huwong din gidi

Ap dung dinh 1y Césin cho A4BC ta co:

BC? = AB* + AC* -2AB.AC.cos A=a’ +a” —2a’ cos120° =3a’.
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Ap dung dinh 1y Py-ta-go, ta co:

2 2
BA =224 =a*+| 2| =24, =32+ 4 =
2) 4 4

2 2
Ta c6: B'A> + AI* =24° +5% = BTa = B'I* = AAB'T vudng & A.

2
Ta co: SAAB,I:lA]_AB’:l_a\/g'a _4a 10.
2 272 4
1 a3
S, ... =—a’sinl120° = .
AABC 2 4

Goi ¢ 1a goc gitra hai mit phiang (4BC) va (4B']).

a3
Suise 4 ‘/3 _\/ﬁ

Taco cosp = =

Sapr az\/E _\/ﬁ_ 10
4

Chon B.
+ Bai tap tu luyén dang 3

Cau 1. Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng va S4 L (ABCD), goi O 1a tm hinh vudng
ABCD. Khang dinh nao sau day sai?

A. Géc giita hai mit phing (SBC) va (4BCD) 1a goc ABS.

B. Goc giira hai mat phang (SBD) va (4BCD) 1a goc SOA.

C. Géc giita hai mit phing (SAD) va (ABCD) la goc SDA.

D. (SAC) L(SBD).
Cau 2. Cho hinh chop S.ABC c6 hai mat bén (SAB) va (SAC) vudng goc voi day (4BC), tam giac ABC
vudng can & 4 va c6 dudng cao AH (H e BC). Goi O la hinh chiéu vudng goc cta 4 1én (SBC). Khing
dinh nao sau day dung?

A.S4 1 (A4BC). B. (S4H) L (SBC).

C.0eSC. D. Goc giita (SBC) va (4BC) 1a SBA.
Cau 3. Cho lang tru dung ABC.A'B'C’ ¢6 dién tich tam giac ABC béng 5. Goi M, N, P lan luot thudc cac
canh A4, BB, CC'va dién tich tam gidc MNP bang 10. Géc giita hai mat phang (4BC) va (MNP) bang

A. 60° . B. 30°. C. 90°. D. 45°.
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Cau 4: Cho hinh chop S.ABCD c6 day ABCD la hinh thang vuong tai 4 va D; AB =2a,AD=DC=a va
SA L (ABCD). Tan clia gbc giita hai mat phiang (SBC) va (4BCD) biang
1 1

A —. B. —. C. 3. D. V2.
7 N
Céu 5. Lang tru tam giac déu ABC.A'B'C’ ¢ canh day bang a. Goi M la diém trén canh A4’ sao cho
AM = %. Tan cta goc hop boi hai mit phang (MBC) va (4BC) 1a
A. 2. B. l C. ﬁ D. ﬁ
2 2 2

Cau 6. Cho hinh chép ddu S.ABC c6 chiéu cao bing a, thé tich bing v3a’. Géc tao bdi mit bén va mit
day bang

A. 75°. B. 60°. C. 45°. D. 30°.
Cau 7. Cho hinh chop S.ABCD c6 day ABCD la hinh thang vudng tai 4. Canh bén S4 vuéng goc mat
phéng ddy va SA = a+/2. Biét AB=2A4D =2DC =2a. Géc giita hai mit phing (SAB) va (SBC) la

Az B. Z. c.Z p. Z.

3 4 6 12

Cau 8. Cho hinh chép déu S.4BCD c6 canh day bing a~/2, canh bén bing 2a. Goi o 1a goc tao boi hai
mit phing (SAC)va (SCD). Gia tri cua coso bang

a2 B2l c. 2L p. 2L
2 14 3 7

Céu 9. Cho lang try ding OAB.O'A'B’ ¢6 céac day la cac tam giac vuong can OA=0B =a, AA' = av2.
Goi M, P lan luot 1a trung diém cac canh 04, AA". Dién tich thiét dién khi cit lang try boi (B’MP) bang

a*~15 5a°~15 5a°\15 a’~15
A. . B. . C. . D. .
1242 1242 672 672
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PAP AN
Dang 1. Géc giira hai dwong thing

1-D 2-D 3-B 4-C 5-D 6-D 7-C

®
=
b
@)

10- B

Cau 1.

AD 1 (ABB 4))
Ta co
BB, < (ABB 4,)

m
(9]

= AD 1 BB, = (4D, BB,)=90". A

P o -

\
b S

S
I
1
1
1
1
i
1

(9

A Y

-y
\

Cau 2.

Vi BD//B'D' nén gbc giita hai duong thang BA' va B'D’ bang goc gitta A B
hai dudng thiang BA’ va BD.
Ta c6 ABCD.A'B'C'D’ 14 hinh 13p phuong nén 4'BD la tam giac déu. Khi !

d6 gbc giita hai duong thing BA' va BD bing ABD = 60" ARES ==

Cau 3.

Goi K 1a trung diém cua 4B

Vi ABCD 1a hinh vuéng nén KI//AC. 7 :
Suy ra goc gitra AC va IJ bang goc giita K7 va LJ. A}

h §
. 1 I, 1,
Taco IK=—AC;1J=—B'C;KJ =— AB".
2 2 2
Vi ABCD.A'B'C'D' 1a hinh 1ap phuong nén " Ab f 5
B

AC=B'C=A4B'= KI =1J =JK. K
Suy ra AIJK 1a tam giac déu, nén KIJ = 60",

Viy goc giita AC va IJ bang 60°.

Cau 4.

Goi H 14 trung diém SB ta c6 SC//HI.

Goc gitra duong thang A7 va SC bang goc giira duong thang A7 va HI.

2 2
g Lop NAB +SA4* a2

2 2 2’
2
Al =~/ 4B + BI :,/a2 +a7 =\Ea.

_SC_NS#+AC* N +3d?
2 2

HI =a;AI* = AH® + HI".

. . — HI 2
Suy ra tam gidc AHI vudng tai H,cos AIH = VT = 3
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. . 5 — 2
Vay cdsin cua goc gitra duong thang A7 va SC lacos AIH = \/;

Cau S.

Vi tr dién OABC ¢6 OA=0B=0C =a;0A4,0B,0C vudng gbéc voi nhau
timg d6i mot nén ta c¢6 thé dung hinh 1ap phwong AMNP.OBDC (nhu hinh
v&) v6i /1 trung diém BC;{I} = 0D N BC.

Canh ctia hinh 13p phuong trén bang a nén 4B = AN = NB = a2 vay tam
gidc ABN déu.

D& thdy OI//AN nén gbc giita hai duong thang 4B va OI bang goc giita
AB va AN bang 60°.
Cau 6.
Goi E 1a trung diém cta BD.
AB//NE A

Vi nén gbc gitta hai dudng thang 4B va CD bang gbc giira
{CD//ME goéc g g g ggocg

hai duong thiang NE va ME. N
Trong tam giac MNE ta co:
a a 3a’ B D
Cosm:ME2+NE2—MN2:IJFZ;T:_L M
2ME.NE a 2 Cc

Suy ra MEN =120".

Vay goc giita hai duong thing 4B va CD 13 60°.

Cau 7.

Goi P la trung diém AC, ta ¢c6 PM //CD va PN//AB suy ra

(4B,CD)=(PM,PN)
Dé thdy PM = PN = a. Xét APMN ta co:

2 2 2 2 2 2
cosMPNzPM +PN- - MN _a +a 3a 1

2PM.PN 2.a.a 2

— MPN =120°.

Suy ra (4B,CD)=180° ~120° = 60".

Cau 8.
Goi N 14 trung diém ciia AC.

Khi d6 AB//MN nén (DM, AB)=(DM,MN).
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D& dang tinh dugc DM = DN = # va MN = %

Trong tam giac DMN, ta c6:

2
a

2 2 2 —
cosDMN:DM MV DN _ 4 zﬁ.

2DM .MN ) a3 a 6

22
Vi cos DMN :é >0 nén cos(m zg. Vay COS(WA\B) :é'
Cau 9.
\ s S

Goi M, N, P lan luot 1a trung diém cua BC, SB, SA.
Goc gitta AB va SC 1a goc gitra PN va MN. - N

N3 py=PC
2 A B

(4 I

Suy ra AMNP 14 tam giac déu = MNP = 60" Vay goc gitta AB va SC bang 60°.
Cau 10.

Ta co: MN=%:NP;PC=BP=

Dit AD=a, AB=b,AC =c.
Khi do, ta co ‘&‘ - ‘B‘ - H =m va (a,b)=(b,c)=(c.a)=60"

Tacod ab=bc=ca :%.

Vi M, N 1a trung diém ciia AB va CD nén

MN =~ (4D + BC) = (a+c-B).

2
MN? :%(az B4l +2a.c—2a.b—2b.c) :%: MN :’"Tﬁ.

m

2

VN BC=L (a2 b)(-5+2) =2 = con (N BC) = -0

2
__ 2
i w2

Viy goc giira hai duong thang MN va BC bang 45°.

Dang 2. Géc giira dwong thing va mit phang

1-C 2-A 3-A 4-D 5-C 6- A 7-D 8-A 9-B 10-B

11-B

HUONG DAN GIAI CHI TIET
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Cau 1. S
T gid thiét ta c6 S4 L (ABCD)

Suy ra AC 13 hinh chiéu ctia SC trén mat phang (4BCD).

[ D
Do d6 (SC,(ABCD))=(SC, AC)=SCA.
B @

Cau 2. A

o AB 1 BC
Tur gia thict ta co { = AB L (BCD).

ABLCD
Do d6 (AC,(BCD))=(4C,BC)= ACB. i g
Cc

Cau 3.

Vi $4 vuong goc voi day nén:
(SC.(4BCD)) = (SC. AC) = 5C.
Trong hinh vuéng ABCD c6 AC = av2.
Theo gia thiét, ta c6 S4 = V2a.

Suy ra ASAC vudng can tai A.

Vay SCA =45°.
Ciau 4.

—

Ta c6 (SC,(ABCD))=(SC,0C) = SCO.

Xét tam giac vudng SCO co:

c0s500=2C V2, G0~ 6152
sC 3
Cau S.
Vi BB’ L(A4BC) nén AB la hinh chiéu vudng goc ciia 4B’ trén 2

(4BC). B'
: C’

Suy ra (AB'(ABC)) - (A’ AB) - BB,
Tam giac ABB' vudng tai B nén:
Sip BB _ A4

tan BAB' = —

— 22 _ /3= BAB' = 60", c
AB  AB

Cau 6.
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Do hinh chép S.ABC déu nén ta cé SG L (ABC) véi G la trong tim AABC.

Do d6 goc giita SA va mit phang (4BC) 1a SAG.

S
Goi F 1a trung diém cta BC ta c6 AF = 3a£/§.
2
Suyra 4G =2 AF = a3.
A C
Xét ASAG vudng tai G ta co:
E r
cos G =49 0B _ B _ g 5
SA  2a 2

Viy goc giita S4 va mit phing (4BC) 1a 30°.
Cau 7.

BC 1 4B —
Ta c6 54> BC 1 (S4B) nén goc o la CSB.

Ta c6 tanazi—lg:@:Sst—a:SA:a\/g.

5 J10

Géc gitta SO va (ABCD) 14 goc SOA.

3
[
Ta 6 tan SOA =% = V2 _ /3 - S04 =60".

A0 aﬁ
2
Cau 8.
A
Dyng MN//AB(N € BD), do AB L (BCD) va M la trung diém ciia AD
nén MN L (BCD) va N la trung diém ctia DB. 2a M
Suy ra CN 1a hinh chiéu vudng géc cia CM trén mat phang (BCD). Vay
gbc gitta CM va mit phing (BCD) la goc giita hai duong thing CNva B\ ; D
CM. C
Ta co: tan(E'—Ajl,C\N)ztanAmz MN __a _ 2\/5.
CN a3 3
2

Cau 9.

Goi {O} = ACNBD = SO L (ABCD).

Goi H 14 trung diém cta OD.

Xét ASOD c6 MH 1a duong trung binh nén MH //SO.

Suy ra MH 1 (ABCD).
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Hinh chiéu ctia duong thang BM trén mat phang (4BCD) 1a BH.
Suy ra (BM,(ABCD))=(BM,BH)=MBH (MBH 14 géc nhon).
Xét tam giac vudng ABD co:
BD =AB>+ AD* =|(2a)’ +(2a) =22a.
3 3\2a
2

= BH =—BD=
4

va OD :%BD =\2a.

Xét tam giac vuong SOD co:

SO =~/SD* -0D* = (2a)2 —(\/Ea)z =2a.

a2
SuyraMH:lSO:@.Tac()tan@:@: 2 :l.
2 2 BH 3J2a 3

2

Cau 10.
Ta ¢ goc gitra SB va mit phang (SAC) 1a goc BSO.
Xét ASOB vudng tai O co

SO=sa>+o4*> =<

26 ,SB =~/SA> + AB> = av/2.

a6
Vay cosB50=30- 2 _ V3 _ 555300
S. a\/i
Cau 11.
2
SH = HC = a2+"—="‘/§.
4 2

Vi SAzAB:a:AHzg.

Vi S4* + AH? = SH*> nén ASAB vuong can tai 4 hay SA 1 AB
(SAB) 1 (ABCD)

Ta co {(SAB)N(ABCD) = AB = SA L (ABCD).
SA1 AB

Hinh chiéu cta SC 1én mit phiang (4BCD) 1a AC.

—

Dang 3. Géc giira hai mit phiang

1-C 2-B 3-A 4- A 5-C 6-C 7- A

8-D

9-B
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HUONG DAN GIAI CHI TIET
Cau l.

)

(SAD)N(ABCD) = 4D
Tac6: | AB L AD, AB < (ABCD) = ((S4D),(ABCD))= SAB.
SA L AD,SA < (SAD)

Viay dap an C sai.

Céu 2.
(S4B) N (S4C) =54

Taco {(SAC) L(4BC) =S4 1(A4BC).
(S4B) L(4BC)

Goi H 14 trung diém ctia BC = AH L BC ma BC L S4

= BC L (SAH )= (SBC) L(S4H).
Khi @6 O 1a hinh chiéu vudng goc ciia 4 1én (SBC).
Suyra Oe SH va ((SB/C),_W) = SHA=> D sai.

Cau 3. A’ Gl

C6 AABC 14 hinh chiéu cia A MNP 1én mit phing (4BC).

Theo cong thirc dién tich hinh chiéu c6 S’ =S cose véi

' \ YWY A (o)
S'=8 15038 = Sy va @ =((ABC);(MNP)). ?

S 5 1
Suyra cosp=—=—=—. Suyra ¢ =60°.
Y ¢ S 10 2 yre S

Cau 4.
Ta c6 (SBC)(A4BCD) = BC.

Dé dang ching minh duge: AC L BC. g
— BC 1 (SAC) = BC L SC = ((SBC),(ABCD))=SCA. D %
— SA_a |1
tanSCA="2 =4~
AC a2 2 A o
Cau 5.

Goi D 1 trung diém cua BC.
Ta c6 (MBC)N(ABC)=BC;

BC 1 AD;BC L AM = BC L (AMD).
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Do dé & —((MBC),(ABC)) ~ (DM AD) - VD

Vi tam gidc MAD vudng tai A nén tana = —’jﬁg _da 2 V3

4 a3 2
Cau 6.

Goi M 1a trung diém cua BC, suy ra AM 1 BC (vi AABC déu).
Goi O 1a tam duong tron ngoai tiép cua tam giac ABC, suy ra

SO L (4BC) va SO=a.

Khi d6 goc gitra mat bén (SBC) va mat day (4BC) 1a goc SMO. A B
3
Ta co Vs e :lSO.SAABC = Suse = Vsase _ 3\3a =334’ M
' 3 SO a o
\/—
Mt khéc S5 == =4 =33a* = 4B =2\3a.

Xét AABC 6 OM = EAM—%£2fa a.

Xét ASOM vudng tai O nén tan SMO = OS_AO4 =2 1= SMO =45,
a

Cau 7.
Goi M 1a trung diém cua AB.
Ta c6 tir gidc ADCM 1a hinh vuéng va CM L (SAB). Trong (SAB)

ké MK 1 SB tai K.

Khi d6, ta c6 SB L (CMK) nén ((S4B);(SBC))=MKC.

Tu ABMK <> ABSA tasuy ra MK = SA4.BM < MK = L
NG)

Trong AMKC vudng tai M co tan MKC = AA;[—; =3.

Suy ra MKC = %

Cau 8.

Goi H 13 hinh chiéu ctia O trén canh SC ta ¢6

((SDC).(54C))=OHD = ar.
AOHD vudng tai O va OD = a;OH = % nén DH = %
A OH 21
Vay cosag =——=——-.
DH 7
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Cau 9.

Goi R 1a giao diém ciia MP va 00', O 1a giao diém ctia B'R voi OB

Thiét dién 1a tir gide MPB'O, ta c6 22 = RO _1_pp_ 2.
OB RO 3 3

T& gidc AMQB 13 hinh chiéu vuéng goc cua tir gidc PMOB' trén mit

, S .
phang (O4B) nén S, = AP y6i ¢ 1a goc tao boi hai mit phang
cos @

(OAB) va (MPB'Q).
1 1 5
Taco: S =5 ,,.—-S =—ag’——d* 2
AMOB 04B oM, ) 12 12
MQ 1 OH
MQ L OR

Ha OH 1 MO, ta cé: { = MQ 1 (OHR)= MQ | HR.

Vay (/)=O/I-E? (0/153 nhon).

Ta co: cosgozcosO/FﬁQ = OH _ o

RH  JoH’+OR

a
5
& o 15
13 2
Viy 5,0, = 32V18
¢ PMOB' 12\/5 .
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