CONG THUC TINH

GOC TRONG KHONG GIAN

THUAT NGU | KIEN THUC, Ki NANG
»  Go6c gilra hai dwdng thdng i+ Tinh géc gita hai dwong thing, géc gitra dudng thing va mat
. G6c gitra dwdng thing va :  Phang, géc giva hai mat phang.

mat phang -+ Van dung kién thirc vé goc vao mét s bai toan lién quan dén
»  Goc giira hai mét phang thue tién.

M&ét mai nha hinh tron dwoc dat trén ba cay cét tru
(H.5.33). Céac cay cot vudng goc voi mat san nha phang
va co dd cao lan lvotla 7m, 6 m, 5m. Ba chan cét la ba
dinh clia mét tam giac déu trén mat san nha véi canh dai
4 m. H6i mai nha nghiéng so voi mat san nha mot goc
bao nhiéu do?

Hinh 5.33
L 1. CONG THUC TiNH GOC GIUA HAI PUONG THANG
) 1#91. Tim méi quan hé cua géc giira hai dwdng

thang va géc gilra hai vecto’ chi phwong

Trong khong gian Oxyz, cho hai duwong thang
A va A' twvong rng ¢d cac vecto chi phuong
u=(a; b;c), u'=(a" b-c’)(H534).

a) Hay tim méi quan hé gilra cac goc (A, A") va
(4, u').

b) Coé nhan xét gi vé moi quan hé gllj"ﬂ Hinh 5.34
cos (A, A) va ‘ms(ﬁ, E;)‘?

Trong khéng gian Oxyz, cho hai dwdng thang A va A’ twong rng ¢o6 vecto chi phuong
u=(a; b;c), u'=(a"b"c'). Khido:

cos(4,4") =cos (a, )| = jaa’+ bb'+cc’

Na® +b? +¢? .\a? +b"? + 0"




) Vi du 1. Trong khédng gian Oxyz, tinh géc gilra hai dwdng

thang: Trong bai hoc nay, néu
(x=1+1 (x=1+2s khéng néi gi thém, ta quy
s g Ty T woc tinh goc theo don vi dd
Aiqy=-l+tvadijy=-2+2s va lam tron dén chir s6 thap
z=3 zZ=4+s. phan thir nhat.
Giai

Hai dirong thang A va A’ twong (rng 6 cac vecto chi phirong
g=01:1:0). 0" ={2:2:1).. Khi 3o

1-2+1-2+0-1 22

cos(s, &')=|oos(@, i) = VPP +0? yJ22422 4 3

Vay (A, A) =19,58°.

) Luyén tdp 1. Trong khéng gian Oxyz, tinh géc gitra truc Oz va dwong thang
i Xx—3 _ y+1 _ z—1.
1 2 -2

2, CONG THUC TiNH GOC GIUA BUONG THANG VA MAT PHANG

) #02. Tim méi quan hé cua géc gitka dwéng thang va mit phang A A
v&i goc gitra vecto chi phwong va vecto phap tuyén twong wng N

i
tn
Trong khdng gian Oxyz, cho dwong thang A va mat phang (P). Xét
U=(a; b, c) la mét vecto chi phwrong clia Ava n=(A; B; C) (voi gia / L N /
P

A") 1a mét vecto phap tuyén cua (P). (H.5.35)
a) Hay tim mdi quan hé gilra cac géc (A, (P)) va (A, A).

b) C6 nhan xét gi vé moi quan hé gilra sin (A, A) va ]GDS{.'J, ﬁ_)‘? Hinh 5.35

r \

Trong khéng gian Oxyz, cho dwéng thang A cé vecto chi phwong U = (a; b; ¢) va mat phang
(P) co vecto phap tuyén n = (A: B: C). Khi dé:

. o |aA + bB + cC
sin(4, (P)) =|cos(d, n)| = ————-——.
| | Na +b° +¢2 A2 +B* +C?
» Vi du 2. Trong khdéng gian Oxyz, tinh géc tao boi truc Ox va mat phang (P) - J2x - y+z+2=0.

Giai
Truc Ox c6 vecto chi phwong i = (1; 0; 0), mat phang (P) co vecto phap tuyén ri = (vV2; —1; 1).
Ta co:

1-v2+0-(-1)+0-1 2

sin(Ox,(P)) = =
JP 407+ 07 J(JE) fR 4R 2

Vay Ox tao voi (P) goc 45°.

') Luyén tip 2. Trong khéng gian Oxyz, tinh goc gitra dwdng thang A va mat phang (P), voi:

X+2 y-4 z+1
-1 2 1

A

, (P):x-y+z-1=0.



) noz. Tim mbi quan hé cua géc giira hai mat phdng va géc giira

3. CONG THUC TiNH GOC GIUA HAI MAT PHANG

hai vecto phap tuyén

Trong khéng gian Oxyz, cho hai mat p_rjéng (P), (Q) twong t'ngcocac | A N
vecto phap tuyén la A = (A; B; C), n' = (A" B" C). Lay cac duwong | A
— nl

thang A, A'twong (rng cé vecto chi phwong A, n'. (H.5.36) N
a) Goc gitra hai mat phang (P) va (Q) va goc gilra hai dwdng thang Q
A va A'cé mbi quan hé gi? B
P
b) Tinh césin ctia géc gilra hai mat phang (P) va (Q). Hinh 5.36

~

] Trong khong gian Oxyz, cho hai mat phang (P), (Q) twong rng cé cac vecto phap tuyén
lan=(A; B;C), n =(A" B C). Khi do, géc gitra (P) va (Q), ki hiéu la ((P), (Q)), duoc
tinh theo coéng thuc:

— oS |JAA" + BB’ + CC|
GGS{(P}, (Q}) :|G"I}S(“rﬂI )‘ 7 JAE +BE _I_CE .JAIE i BJE _I_CiE |
L r

» Vi du 3. Trong khéng gian Oxyz, tinh goc gilra hai mat phang (P) : x + 2y + 2z - 1 =0va

(Q): x+y-z+1=0.
Giai
Cac mat phang (P), (Q) twong (rng co cac vecto phap tuyénla n = (1; 2: 2), n' = (1; 1; -1).
1-1 A+ 2-(-1
Ta co6: cos((P), (Q))=— L Tea b2 o) :ﬁ.
R e, o, BT
Do do ((P), (Q)) = 78,9

)) Luyén tip 3. Trong khong gian Oxyz, tinh géc gitra hai mat phang (P) : x - y2y+z-2=0va

(Oxz):y=0.

» Vidu 4. Trong khéng gian Oxyz, cho A(O; 0; 4), B(0; —=3; 0), C(0; 3; 0), D(3; 0; 0). Tinh géc

gitra hai mat phang (ABD) va (ACD).
Giai (H.5.37)

Mat phang (ABD) cé cap vecto chi phuong la BD = (3; 3; 0)
va AD = (3; 0; -4).

Suy ra (ABD) c6 vecto phap tuyén | BD,AD | =(-12;12; -9).
Do d6 n = (—4; 4;-3) clng la vecto phap tuyén cta (ABD).
Ma&t phang (ACD) cé cap vecto chi phwong 1a AC = (0; 3; —-4)
va AD = (3; 0; -4). Suy ra (ACD) c6 vecto phap tuyén la
| AC,AD | = (-12; -12: -9) . Do @6 m = (4 4: 3) ciing 1a vecto
phap tuyén cla (ACD).

Hinh 5§37



Goi o la géc gitra hai mat phang (ABD) va (ACD). Khi dé:
]—4~4+4-4+(—3)~3| 9

J4F +47 + (3 a2 147 +37 41

CoS @ =‘cus(ﬁ,r71)‘ =

Vay ¢ =77,3°.

') Vén dung. Hay tra |01 cau héi da dwoc néu ra trong tinh hubéng mé dau.

BAI TAP
5.20. Trong khéng gian Oxyz, tinh géc gilra hai dwdng thang:
(x =142t
A sy=1-t va &E:X_—12_XT-I—‘|_2;2
z=2+3t

5.21. Trong khéng gian Oxyz, tinh goc gitra truc Oz va mat phang (P) : x +2y -z - 1=0.
x+1 y-3 z42
- 2 3

5.23. Kim tw thap Kheops ¢ Ai Cap c6 dang
hinh chép S.ABCD, c6 day la hinh vudng
véi canh dai 230 m, cac canh bén bang
nhau va dai 219 m (theo britannica.com)
(H.5.38). Tinh géc gitra hai mat phang
(SAB) va (SBC).

5.24. (H.5.39) Trong mdt bé hinh lap phwong
canh 1 m co chwra mot it nwdc. Nguo
ta dat day bé nghiéng so véi mat phang
nam ngang. Biét rang, luc d6 mat nudc

vamatphang (P): x+y+z+3=0.

5.22. Tinh gbc gilra dwéng thang A

cédang hinhbinh hanh ABCDvakhodng . = = “‘"%*
céch tir cac diém A, B, C dén day bé — TSRk
twrong ng la 40 cm, 44 cm, 48 cm. Hinh 5.38. Kim tu thdp Kheops

a) Khodng cach tir diém D dén day bé bang bao nhiéu centimét? (Tinh gan dung, lay
gia tri nguyén.)

b) Day bé nghiéng so véi mat phang nam ngang mét goc bao nhiéu do?

Hinh 5.39




