Vidocu.com - Chia sé tai liéu hoc tap mién phi

Tong hop kién thic: Phuong trinh mat phang va
Khoang cach

Chuyén dé nay cung cap toan bo kién thitrc nén tang va cac dang bai tap thuong
gap lién quan dén phuong trinh mat phang va cac céng thic tinh khodng cach
trong hinh hoc khéng gian Oxyz, gilp hoc sinh nam ving ly thuyét va ap dung

hiéu qua vao gidi toan.
PHAN I: PHUONG TRINH MAT PHKNG

1. Vecto phdap tuyén ciia mat phang

Pinh nghia: Vecto n # 0 dugc goi la vecto phap tuyén (VTPT) clia mat phang

(P) néu gia cla vecto n vudng goc véi mat phang (P).

e Néu n la mot VTPT cua (P) thi kn (véi k = 0) cling la mot VTPT cuta (P). Do dé,
mot mat phang c6 vé s6 VTPT.

e Néu hai vectoa va b khéng cung phuong c6 gid song song hodc nam trén

mat phang (P) thi VTPT cla (P) la n = [a, b] (tich c6 hudng cla a va b).

Vi du 1: Cho mat phang (P) va hai vecto khéng cung phuong a = (1, 2, 0), b =
(0, 1, -1) c6 gia song song v&i (P). Tim mo6t VTPT cua (P).

Gidi: VTPT cta (P) la n = [a, b] = (2*(-1) - O*1, 0*0 - 1*(-1), 1*1 - 2*0) = (-2, 1,

1).
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2. Phuong trinh téng quat cia mat phang

Trong khéng gian Oxyz, mat phang (P) di qua diém Mo(Xo, Yo, Zo) va nhan vecto

n = (A, B, C) lam VTPT cé phuong trinh la:

Cong thuc: A(x - xo) + B(y -yo) + C(z-20) =0

Khai trién phuong trinh trén, ta dugc dang téng quat:
Cong thuc: Ax + By + Cz + D = 0 (v6i A2 + B2 + C2 # 0)

Vi du 1: Viét phuong trinh mat phang (P) di qua diém M(1, -2, 3) va c6 VIPT n

= (2,1, -4).

Gidi: Phuong trinh mat phang (P) c6 dang: 2(x - 1) + 1(y -(-2)) - 4(z-3) =0 &

2X-2+y+2-42+12=0e2x+y-4z+12 =0.

Vi du 2: Viét phuong trinh mat phang (ABC) biét A(1, 0, 0), B(0, 2, 0), C(0, O,

3).

Giai:

1. Ta c6 hai vecto nam trén mat phang (ABC) la AB = (-1, 2, 0) va AC = (-1, 0,
3).

2. VTPT cla mat phang (ABC) la n = [AB, AC] = (6, 3, 2).

3. Mat phang (ABC) di qua A(1, 0, 0) va cé VTPT n = (6, 3, 2) nén c6 phuong
trinh: 6(x-1) + 3(y-0)+2(z-0) =0 6x + 3y + 2z-6 = 0.

3. Céc truong hop dac biét cia mat phang

Xét mat phang (P): Ax + By + Cz+ D=0
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Truong hop

(P) di qua goc toa do
0(0,0,0)

(P) song song hoac chira

truc Ox

(P) song song hoac chira

truc Oy

(P) song song hoac chira

truc Oz

(P) song song véi mat phang

(Oxy)

(P) song song véi mat phang

(Oxz)

(P) song song véi mat phang

(Oyz)

Phuong trinh

D=0 (Ax + By + Cz

A=0By+Cz+D

= 0)

B=0(Ax+Cz+D

= 0)

C=0(Ax+By+D

= 0)

A=B=0(Cz+D=

0)

A=C=0(By+D=

0)

B=C=0(Ax+ D=

0)

4. Phuong trinh mat phang theo doan chan

NEu mat phang (P) cat céc truc toa dd Ox, Oy, Oz lan lugt tai cac diém A(a, 0,

0), B(0, b, 0), C(0, 0, c) v&i a, b, c # 0 thi phuong trinh ctda (P) la:

Cong thuc: x/a +y/b + z/c=1

Khuyét hé sé tu do D.

Khuyét bién x.

Khuyét biénvy.

Khuyét bién z.

Phuong trinh c6 dang z

=m.

Phuong trinh cé dang y

=m.

Phuong trinh cé dang x

=m.
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Vi du: Viét phuong trinh mat phang (P) di qua céc diém M(2, 0, 0), N(0, -1, 0),
K(0, 0, 3).

Gigi: Mat phang (P) cat cac truc Ox, Oy, Oz tai cadc diém c6 hoanh dd a = 2,
tung dd b = -1, cao d6 ¢ = 3. Ap dung cdng thic phuong trinh doan chan, ta cé:

x/2 + y/(-1) + z/3 = 1.

PHAN II: VI TRi TUONG POI VA GOC

1. Vi tri tuong do6i cta hai mat phang

Cho hai mat phang (P): Aix + Biy + Ciz + D1 = 0 va(Q): Aax + B2y + Coz + D2

= 0.

e (P) cat (Q): Khi ti s6 cac hé s6 khong bang nhau. Cu thé la bd (A1:B1:C1)
khéc bd (A2:B2:C2).

e (P) song song (Q): Khi Ai1/Az = B1/B2 = C1/C2 # D1/D2.

e (P) trung (Q): Khi A1/A2 = B1/B2 = C1/C2 = D1/Da.

e (P) vuong goc (Q): Khi A1Az2 + BiBz2 + CiCz = 0.

Vi du: Xét vij tri-tuong déi cha hai mat phang (P): x-2y +z+ 1 = 0 va (Q): 2x -

4y + 2z + 5 = 0.

Gidi: Ta c6 ti 1é cac hé s6: 1/2 = (-2)/(-4) = 1/2. Ti 1é hé s6 ty do: 1/5. Vi 1/2 =

1/5 nén (P) song song vai (Q).
2. Goc gitra hai mat phang

G4c gilta hai mat phang (P) va (Q) la géc ¢ (0° <= ¢ < 90°) dugc tinh bang géc

gitta hai VTPT n1 = (A1, B1, C1) va n2 = (A2, B2, C2).
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Cong thuc: cos(@) = |cos(ni, n2)| = |A1A2 + BiBz2 + CiCz| / (V(A12 + B12 +

Ci12) * V(A22 + B22 + C2?))

Vi du: Tinh g6c gitra hai mat phang (P): x + 2y-z+1=0va (Q): 2x-y-z+ 5
= 0.

Giai:

e VTPT cta (P) la n. = (1, 2, -1).

e VTPT clia (Q) la nz2 = (2, -1, -1).

e COS(@) = [1*2 + 2*%(-1) + (-1)*(-1)| / (V(124224(-1)2) *V(224+(-1)24+(-1)?)) = |2 -

2 + 1|/ (V6 *V6) = 1/6.

e Vay @ = arccos(1/6).

PHAN Ill: KHOANG CACH
1. Khodng cach tir mot di€ém dén mot mat phang

Khoang céch tir diém Mo(Xo, Yo, zo) dén mat phang (P): Ax + By + Cz+ D=0

dugc tinh theo céng thic:
Cong thurc: d(Mo, (P)) = |Axe + Byo + Czo + D| / V(A2 + B2 + C?)

Vi du 1: Tinh khoadng céach tir diém M(1, -2, 1) d€n mat phang (P): 2x - 2y + z -

3 = 0.

Gigi: Ap dung c6ng thuec, ta c6: d(M, (P)) = [|2*1 - 2*%(-2) + 1*1 - 3| / V(22 + (-2)?

+12)=|12+4+1-3|/V9 =4/3.

Vi du 2: Tinh khoadng cach tir géc toa d6 O dén mat phang (P): x + 2y -2z + 6
= 0.
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Gidi: Goc toa do O cé toa db (0, 0, 0). Khodng cach la: d(O, (P)) = |1*0 + 2*0 -

2*0 + 6] / V(12 + 22 + (-2)?) = |6] / V9 = 6/3 = 2.
2. Khodng cach giita hai mat phang song song

PéE tinh khodng cach gitta hai mat phang song song (P): Ax + By + Cz+ D1 =0

va (Q): Ax + By + Cz + D2 = 0, ta c6 hai cach:

e Cach 1: Ldy mot diém M bat ky thudc mat phang (P), sau dé tinh khoang

cach tir M dé€n mat phang (Q). d((P), (Q)) = d(M, (Q)).
e Cach 2: Ap dung cbng thic tinh nhanh.
Cong thuc: d((P), (Q)) = |D1 - D2| / V(A% + B2 + C?)

Luu y: Cong thic nay chi dp dung khi hé s6 A, B, C cla hai phuong trinh mat

phang giéng hét nhau.

Vi du: Tinh khodng céach giita hai mat phang (P): x -2y + 2z + 3 = 0 va (Q): X -

2y + 2z-5=0.

Gidi: Hai mat phang da cé cuing hé sé A, B, C. Ap dung cdng thic, ta cé: d((P),

(Q)) =3 -(-5)]/ V(12 +(-2)* + 2?) = |8| / V9 = 8/3.
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