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Bai toan 03: TINH GOC GUA PUONG THANG VA MAT PHANG
Phwong phap:

D& xac dinh géc gitta dueong thang a va mit
phfmg (a) ta thuc hién theo cac budc sau:

- Tim giao diém O=a ﬁ(a)

- Dung hinh chiéu A' cia mét diém A eca

xu.é'ng (a) /{
a ’

- G6c AOA'=¢@ chinh la géc gitta duong thang 70 A S
0

a va (cx) ; ,

Luu y:

- D€ dung hinh chiéu A' ctia diém A trén (a) ta chon mot duong thing
b L(a) khidé AA'//b.

- Dbétinh géc @ ta sit dung hé thirc lvgng trong tam giac vuong AOAA'. Ngoai
ra néu khong xac dinh géc @ thi ta c6 thé tinh géc gitta duwong thang a va

un
mét phang (a) theo cong thirc sing = H trong do u 13 VTCP cta a con n
uj{n
la vec to co gia vuong goc véi (a) :
Cacvidu
Vi du 1. Cho hinh chép S.ABCD ¢6 day 1a hinh vuéng canh a, SA L(ABCD) va
SA=av6 . Tinh

a) Goc gitta duong thang SB véi mit phang (SAC) :
b) Goc gitta AC v6i mit phang (SBC) :

Loi giai.
= BO L (SAC) suy ra SO la
hinh chiéu ctia SB trén (SAC).
Vay (SB,(SAC))=BSO=6.
av2

OB _, 14
SB  JAB 1 AS: aJ7 14

sm(p =

.1
= (p=arcsin——.
V14
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b) Trong (SAB) goi H la hinh chiéu ctia A trén SB

. {BCLAB

= BC 1 (SAB)=BC L AH.
BC LSA

AH 1SB

= AH 1 (SBC), hay CH la hinh chiéu ctia CA trén
AH 1 BC

Tir d6 ta co {
(SBC). Vay (AC,(SBC))=ACH=a.

11 11 1_7 6
AIC AS: AB’ 62 2 6at = AH= a\ﬁ

wol m

= (X =arcsin
AC Tz 7

sina =

Vi du 2. Cho hinh chép S.ABCD c¢ day la hinh vuong canh a, O la tam cua day
, SO L(ABCD); M,N Ian luot la trung diém cua SA,CD. Biét goc gitta MN véi
(ABCD) bang 60°. Tinh géc gitta MN va (SBD).

Loi giai.
Cdch 1. Ké MH // SO,HeOA .
MH // SO

{SO 1 (ABCD)

suy ra NH la hinh chiéu cia MN trén

(ABCD) = MNH chinh la goc gitta

dudng thing MN véi (ABCD).

=OH” + OB’

2 2 b g
Taco o[22 [aV2] _a® a®
4 2 8 2

5a2

af

=——. Xet AMHN co

Y
a5

MN=——— - 22 aﬁ, MH = NHtan60’ = 22
cos 60 1 2 37
2
Goi I la trung diém cuaa OB, J la trung diém cta SO thi MJ /IN va MJ=IN.

= MH L (ABCD)

aV15

Goi K=IJnMN = JK :%1} va MJ L(SBD)= MK] la géc gitta MN va (SBD).
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Ta ¢6 IJ* =JO? + O’ =MH* + OI° = 158a [

av2

=T =aV2 va K=22

5.

4

a2
) M _ 4 1
bat MK]=p=tanp=—= =—.
JK a2 2

2

Vay goc gitta MN va (SBD) la (p=arctan%.

coichz.TacéleNzl(§2+E) (SO+OC+AO+OB) (SO+AC+OB)
2

Suy ra Mszi(SOZ+AC2+OB2) (so2 5aj

2
2
L MN=1 50?122
2\ 2

[MN|
Ta cé @ la goc gitta MN va (SBD) nén sing =

|MNHn‘ (n lavectoco gia vuong

goc voi (SBD) )-

AC1SO ~
= AC L (SBD) nén chon n=AC, tlr d6 ta c6
AC 1BD
1503+ AC+OB)AC 1
~(SO+AC+OBJAC LAC
‘2( ) ‘ ¢ 2a %

=50 +
2

sing = = - s—( )
2 2 2. 2
1 SO* + 51.21\/5 I 5 51.&1\/5 250" +:5a
2 2 2
Do géc gifta duong thing MN va (ABCD) bang 60° nén

MN SO oo

N ’MN SO‘ o 2 £<:>8802 =3(2so2 +5a2)

PR 1 o o
2

< 250" =15a°. Thay vao (*) suy ra sing = % =>@= arcsin% :

Vay goc gitta MN va (SBD) la @ =arcsin%.

Vi du 3. Cho hinh chép S.ABCD c¢6 day la hinh vudng canh a, tam O va
SO L (ABCD) Mit phang (a) di qua A va vuodng goc véi SC cét hinh chép
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B RS A L B R T 5 % oo
theo mot thiét dién co dién tich S = Eaz . Tinh gdc gitta dwong thang SC va mat

phang (ABCD) .

Loi giai.
Gia st (a) cit cac canh SB,SC,SD Ian luot tai
cac diém H,J,K. Do

BD LSO \
= BD L (SAC)=BD L SC ma
BD L AC

(a) LSC=(cx) / BD.
Vay

BD = (SBD)
BD // () =KH // BD=HK L (SAC)=HK 1 AJ
(SBD)n(a)=HK
, 1
dodd S, =EHKAI ;
Do SO L(ABCD)=>OC la hinh chiéu cua SC trén (ABCD) suy ra

(SC,(ABCD))=SCO=¢.
Ta co A]:ACsin(p:a\/Esin(p; SO=OCtan(p=¥tan(p.
ASOC ~ASJI =S =SCO=¢p= AlO=S[J=¢.

Tt d6 ta co Ol =OA ot =¥cot(p.

a2,
%zﬂ OI 2 © (P_l—cot2cp
BC SO )

—tan(p

:KHzBD(l—cot (p)za\/_(l—cotch).

Vay S, = %HK.AI =ay2sin a2 (1-cot’ ) =2a’ sin(1- cot’ )

T gia thiét suy ra 2a’ sm(p(l cot (p) 1a & 4sin’ —sing-2=0

1+\/_
8

sing = (do 0<(p<gnén sing>0)
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& @ =arcsin

33
-

Vay géc gitta duong thang SC va mat phang (ABCD) la ¢ =arcsin 1

Vi du 4. Cho hinh hop chit nhat ABCD.A B,C D, c6 day ABCD la hinh vuong .
Tim g6c 16n nhat gitta dwong thang BD, va mat phing (BDCl) .

Loi giai.
Cach 1.
Goi I=ACNBD,O la trung diém ctia BD, thi

Oe(CAAC,).
N {BD 1LAC
BD 1 CC,

OH LIC,,HelC, thi OH L (BDC, ), vay goc gitta

=BD L (CAAC,), ha

duong thang BD, va mit phang (BDCl) la goc
OBH=a.Dat AB=AD=a,AA =bthi
BD, =/AB? + AB* + DD? =v2a’ + b’

2 2
L Op_Y2ai+b®
2
Déthé,y Hozéjsina:OH: 1
2 1 OB a2 b2
2 2y 2 2z +5

2 2
a

Do —2+—222:>sin0(§%:>a£arcsin% (Do 0<a<§)
Vay maxa:arcsiné khi a=b.

VA

Ciich 2. CB=x,CD =y,CC, =z =x

-kt

:\&2 +§2 17 =2a? +b?
Goi H 1a hinh chiéu ctia C trén CI thi CH1 CI va CHLBD=CH 1(BDC,).
., CH CHCI CC b  2b

BD. ——x+y+2, [BD.

Ta co = ) > =— nén
IH IHIC, CI ( .5V a
2
2b?
. I 2 2
CH-—1 cc+—2 ci-— % _cc+— 2 aci
2b 2b a~+2b a“+2b
1+—- 1#—-
a a
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2 2 . b2 . b2 a2 N

a — b -
—CC. + Cl= X + + z
a?+2b%> ' a?+42b? a’+2b*>  a’+2b? y a’+2b?

|CTI‘ \/ b* ;(2 N b* —2 N a* ;(2 ~ab

(@r20) (@420 (a2 a2

S B b?. b2 2
Viv si ‘ﬁﬁ‘ (_X+Y+Z){a2+2b2X+a2+2bZY+a2+2b2 ZJ
ay sina = = 5

S
_ ab
\/(a2 +2b? )(Za2 + bz) .
Theo BDT AGM ta co 2l < ab - 1
\/(aZ + 2b2)(2a2 +b2) J3tab 3¢p7a’ 3

Vay sinaS%:aﬁarcsin%:maxazarcsin% khi a=b.
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