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Tong hop kién thuc vé Khoang cach gitra hai mat
phang song song

Trong hinh hoc khdng gian, viéc xac dinh khodng céach gilra cac doi tugng la
mot trong nhitng dang todn quan trong va thudng gap. Chuyén dé nay sé tong
hop day da kién thic vé dinh nghia, tinh chat va cadc phuong phap tinh khoang
cach gilra hai mat phang song song, gilp hoc sinh ndm vitng va van dung hiéu

qua.
1. Pinh nghia va Tinh chat

a. Pinh nghia

Cho hai mat phang (a) va (B) song song vdi nhau. Khodng cach gilta hai mat
phang song song (a) va (B) la khoang céch tir mot di€m bat ky cia mat phang

nay dén mat phang kia.
Ky hiéu: d((a), (B))

Cong thuc: d((a), (B)) = d(M, (B)) trong dé M la mot diém bat ky thudéc mat

phang (a).

Hoac d((a), (B)) = d(N, (a)) trong dé N la mdt diém bat ky thudéc mat phang

(B).
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b. Tinh chat

e Khodng céch gilra hai mat phang song song la khéng déi, khéng phu thudc
vao vi tri diém dugc chon.

e Khodng cach nay chinh la dd dai doan thang vudéng géc chung ngan nhat néi
hai mat phang. Néu HK L (a) tai H va HK L (B) tai K thi d((a), (B)) = HK.

e Néu mét dudng thang d song song véi mat phang (a) thi khodng céch gitra d
va (a) bang khodng cach tir mot diém M bat ky trén d dén (a). Day la mot

truong hgp dac biét lién quan.

2. Cac phuong phap tinh khoang cach

Pé tinh khodng céch gilra hai mat phang song song, ching ta cé thé s dung
mot trong ba phuong phap chinh sau day.

Phuong phap 1: St dung dinh nghia (Pua vé khoang cach tu diém dén
mat phang)

NoGi dung phuong phap:

Day la phuong phap co ban va phd bién nhat. Cac budc thuc hién nhu sau:

1. Budc 1: Chirng minh hai mat phang (a) va (B) song song vdi nhau.

2. Budc 2: Chon mét diém M thuan Igi (dé xac dinh toa d6 hoac dé dung hinh
chiéu) nam trén mat phang (a).

3. Budc 3: Tinh khoang céch tir diém M dén mat phang (B). Bai todn trd thanh

tinh khodng céch tir mét diém dén modt mat phang.
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Vi du minh hoa:

Vi du 1: Cho hinh lap phuong ABCD.A'B'C'D' cé canh bang a. Tinh khodng cach
gitra hai mat phang (ABCD) va (A'B'C'D').

Phan tich:

e Hai mat phang (ABCD) va (A'B'C'D') Ia hai mat ddy cla hinh 1ap phuong nén

ching song song vai nhau.

e Ta chon mot di€m bat ky trén mat phang (A'B'C'D'), vi du diém A'.

e Ta tinh khodng cach tir A' dén mat phang (ABCD).

e Vi AA' la canh bén cua hinh lap phuong nén AA' 1 (ABCD).

e Do dd, khodng cach tir A' dén (ABCD) chinh la d0 dai doan AA'.

Loi giai:
Ta c6 (ABCD) // (A'B'C'D").

Chon diém A' € (A'B'C'D").

Khodng cach can tim la d((ABCD), (A'B'C'D')) = d(A', (ABCD)).

Vi ABCD.A'B'C'D' la hinh lap phuong nén AA' 1 (ABCD).

Suy ra d(A', (ABCD)) = AA' = a.

Vay, khoang céch gilra hai mat phang (ABCD) va (A'B'C'D') la a.

Vi du 2: Cho hinh hép chit nhat ABCD.A'B'C'D' c6 AB = a, AD = b, AA' = c. Tinh

khodng céach gilra hai mat phang (AB'D') va (C'BD).

Phén tich:
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e Budc 1: Ching minh (AB'D') // (C'BD). Ta c6 BD // B'D'. Dé dang chitng minh

CB' // AD'. TUr d6 suy ra hai mat phang song song.

e Budc 2: Chon mot diém trén mdt mat phang. Vi du, chon diém A trén

(AB'D").
e Budc 3: Tinh khodng cach d(A, (C'BD)). Pay la bai todn khodng cach tur diém

dén mat phang quen thudc. Ta cé thé dung phuong phap thé tich.
Loi gidi:
Ta c6 B'D' // BD (vi clung la dudng chéo cla hai hinh chir nhat bang nhau).
Ta cé AD' // BC' (vi ABC'D' la hinh binh hanh).
Vi {BD, BC'} c (C'BD) va {B'D', AD'} < (AB'D'), nén (AB'D") // (C'BD).
Do dé, d((AB'D'), (C'BD)) = d(A, (C'BD)).

Xét t& dién A.C'BD. Ta c6 thé tich V

AC'BD" Cac dinh A, C', B, D clng la cac dinh

cla hinh hop. Ta cé thé tinh thé tich khéi t& dién nay bang cach lay thé tich
hinh hop trur di thé tich clia 4 khoi chép A.A'B'D', C'.CBB', D.D'AC, B.B'A'C".

Vhép = abc.

Vv = (1/3) * AA"*S

A.A'B'D' = (1/3) *c * (1/2 * a * b) = abc/6.

A'B'D'
Tuong tu, cac khéi chdép con lai cling c6 thé tich la abc/6.

Vay Vv Vv op " 4 * (abc/6) = abc - 4abc/6 = abc/3.

AC'BD ~— Yho

Mat khac, VA.C'BD = (1/3) * d(A, (C'BD)) * SC'BD'
Ta can tinhdién tich tam gidc C'BD. Ta cé:

BD? = a2 + b?

BC'? = b2 + ¢2

DC'? = a% + c?
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S dung cong thic Heron dé tinh dién tich SC'BD = (1/2) * V((ab)? + (bc)? +
(ca)?).

Vay d(A, (C'BD)) =3 *V /'S = abc / ( (1/2) * V((ab)? + (bc)? + (ca)?) )

A.C'BD
= 2abc / V((ab)? + (bc)z + (ca)?).

C'BD

Day la mot cong thic tinh nhanh, nhung cach ching minh trén cho thay ban

chat ctia phuong phap.

Mot cach tinh khéac cho d(A, (C'BD)) la dung hinh chiéu. Ta cé AC' cat (C'BD) tai

trong tdm G cla tam gidc C'BD. Khoang céch tir A dé€n mat phang nay bang 1/3

do dai duong chéo AC'. AC' = V(a2+b2+c2). Do dé d = (1/3)AC'. (Cach nay can

ching minh phuc tap hon).

Phuong phap 2: Dung doan vuong géc chung

Noi dung phuong phap:

Phuong phap nay mang tinh dung hinh cao, thuong dp dung cho cac trudéng hop

dac biét, cdé nhiéu yéu té doi xing.

1. Budc 1: Dung mdét mat phang phu (y) vudng géc vdi cd hai mat phang (a) va
(B).

2. Budc 2: Tim giao tuyén cua (y) véi (a) va (B), gidsttlaa=(y)n (a) vab =
(v) n (B). Vi(a) // (B) nén a// b.

3. Buédc 3: Trong mat phang (y), dung doan thang HK vudng géc vdi cd a va b

(H € a, K € b). b6 dai HK chinh la khodng cach can tim.

Cong thuc: d((a), (B)) = HK

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 5/10



Vi du minh hoa:

Vi du: Cho hinh lang tru ding ABC.A'B'C' c6 day ABC la tam giac vudng tai B,
AB = a, BC = av3, AA' = 2a. Goi M la trung diém cda AC. Chitng minh rang
(A'BM) song song véi (B'C'C) va tinh khodng cach gilra chidng.

Loi gidi:

Phan ching minh song song xin bd qua dé tap trung vao tinh khoang cach.

Ta thay rang mat phang (ABC) vudng gdéc véi ca (A'BM) va (B'C'C) la khong truc
quan. Ta sé chuyén vé phuong phap 1.

d((A'BM), (B'C'C)) = d(M, (B'C'C)).

Mat phang (B'C'C) chinh |a mat phang (BCC'B").

Trong mat phang day (ABC), k& MH L BC tai H. Vi lang tru ding nén BB' L
(ABC), suy ra BB' L. MH.

Do d6 MH L (BCC'B').

Vay d(M, (BCC'B')) = MH.

Vi M la trung diém AC va'MH // AB (do cung vudng goc véi BC), nén MH la dudng
trung binh clda tam giac ABC.

Suy ra MH =1/2 * AB = a/2.

Vay khoang cach gilra hai mat phang la a/2.

Binh luén: Phuong phép 2 thudng khé ép dung vi viéc tim ra mat phang phu (y)
khéng phaéi lic nao cling dé dang. Thudng thi phuong phap 1 sé téng quat va dé

thuc hién hon.
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Phuong phap 3: St dung phuong phap toa dé trong khéng gian (Oxyz)
No6i dung phuong phap:

Day la phuong phap manh, dac biét hiéu qua vdi cac bai todn cé nhiéu yéu to

vuong géc, cho phép dai sé hda bai todn hinh hoc.

1. Budc 1: Chon mot hé truc toa d6 Oxyz thich hop, thuong gan goc toa do vao

mot dinh cé cac canh d6i moét vuong gdc.

2. Budc 2: Xac dinh toa do cac dinh lién quan. Tu dé viét phuong trinh cta hai
mat phang song song (a) va (B).
Do (a) // (B), phuong trinh ciia chling sé cé dang:
(0): AX+ By +Cz+D1=0

(B): AXx + By + Cz + D2 = 0 (v6i D1 # D2)

3. Budc 3: Ap dung céng thuc tinh khodng céch gilta hai mat phang song song.

Cong thuec: d((a), (B)) = |D1 - D2| / V(A% + B2 + C?)

Vi du minh hoa:

Vi du: Cho hinh hop cht nhat ABCD.A'B'C'D' c6 AB = a, AD = b, AA' = c. Tinh
khodng céach gitta hai mat phang (AB'D') va (C'BD).

Loi giai:

Budc 1: Gan hé truc toa dd Oxyz véi goc tai A(0,0,0). Céc truc toa do:

Ox = AD, Oy = AB, Oz = AA".

Budc 2: Xac dinh toa d6 cac dinh:

A(O, 0, 0), B(O, a, 0), D(b, 0, 0), A'(0, O, )

B'(0, a, c), D'(b, 0, c), C'(b, a, ¢)
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Viét phuong trinh mat phang (AB'D'):

Vecto AB' = (0, a, c)

Vecto AD' = (b, 0O, )

Vecto phap tuyén cta (AB'D') la n1 = [AB', AD'] = (ac, bc, -ab).
Mat phang (AB'D') di qua A(0,0,0) nén cé phuong trinh:

ac(x-0) + bc(y-0)-ab(z-0) =0 e acx + bcy - abz = 0.

Viét phuong trinh mat phang (C'BD):

Vectao BD = (b, -a, 0)

Vecto BC' = (b, 0, c)

Vecto phap tuyén cta (C'BD) la n2 = [BD, BC'] = (-ac, -bc, ab).

Ta thdy n2 = -n1, khang dinh hai mat phang_ song song.

Mat phang (C'BD) di qua B(0, a, 0) nén c6 phuaong trinh:

-ac(x - 0) - bc(y -a) + ab(z-0) = 0 e -acx - bcy + abc + abz = 0 & acx + bcy -

abz - abc = 0.

Budc 3: Ap dung cdng thic:

(a): acx + bcy - abz = 0 (D1 = 0)

(B): acx + bcy -abz - abc = 0 (D2 = -abc)

d((a), (B)) = |0 - (-abc)| / V((ac)? + (bc)? + (-ab)?) = abc / V((ac)? + (bc)? +
(ab)?).

Day chinh la két qua da tim dugc & phuong phap 1 nhung céach lam ré rang va it

suy luan hinh hoc hon.
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3. Bang so sanh cac phuong phap

Uu di€m

Nhuoc di€m

Khi nao nén dung

1. Su
dung dinh

nghia

2. Dung
doan

vuong

chung

3. Toa do
hoda

(Oxyz)

Tu duy hinh hoc

thuan tay, dé
hi€u vé ban

chat.

Truc quan, cho
thay ro doan
khoang cach

can tim.

Phuong phap
manh, téng
quat, giam
thi€u viéc suy
luan hinh hoc

phic tap.
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Viéc dung hinh chiéu
hodc tinh toan thé tich
c6 thé phurc tap néu
hinh khéng quen

thuoc.

Rat khé dung hinh néu
khong phai cac dang
toan dac biét, cé tinh

doi xirng cao.

Yéu cau ky nang tinh

toan toa do, viét

phuong trinh can than.

Viéc chon hé truc
khoéng hop ly c6 thé
lam bai toan phuc tap

hon.

Khi dé dang chon
diém va xéac dinh
dugc hinh chiéu cula
diém dé 1én mat
phang kia, hodc khi
c6 thé &p dung cbdng

thic thé tich.

Khi cé thé xac dinh
dugc mét mat phang
phu vudng goéc véi ca
hai mat phang song

song.

Khi bai toan cho hinh
c6 nhiéu yéu té
vuodng goéc (hinh hdp,
hinh chép cé canh
bén vubng goc day)
dé dé dang gan hé

truc toa do.
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4. Loi két

Viéc tinh khodng céach gilta hai mat phang song song la mét dang todn quan
trong, két hop nhiéu kién thirc cda hinh hoc khéng gian. Nam viing dinh nghia
la chia khéa dé cé thé€ linh hoat chuyén ddéi gilta cdc phuong phap. Tuy thudc
vao dac diém cua bai toan, hoc sinh nén lua chon phuong phap phu hgp nhat
dé gidi quyét mot cach hiéu qud va chinh xac. Luyén tap thuong xuyén vdi cac

dang bai tap khac nhau sé gilp ciing c6 ky nang va tu duy hinh hoc khéng gian.
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