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Chuyén dé: S dung phuong phap toa dé héa dé
tinh géc gitra hai mat phang

Phuong phap toa dé hda la mot cobng cu manh mé trong hinh hoc khdéng gian,
gilp chuyén cac bai toan hinh hoc phiic tap vé dang dai so, dac biét la cac bai
todn lién quan dén goéc va khodng cach. Chuyén dé nay sé tap trung vao viéc
Uing dung phuong phap toa d6 hda dé gidi quyét bai toan tinh gbc gilta hai mat

phang mot cach hé théng va hiéu qua.
. Coso ly thuyét

1. Pinh nghia goéc gitrta hai mat phang

Goc gilra hai mat phang cat nhau la géc gilra hai duong thang lan lugt vubng

gdc véi hai mat phang dé. Géc nay luén cé s6 do tir 0° dén 90°.

Trong khéng gian Oxyz, néu mat phang (P) cé vector phap tuyén (VTPT) la n, =
(A, B, C,) va méat phang (Q) cé VTPT la n, = (A,, B,, C,), thi géc ¢ gilta (P)
va (Q) dugc xac dinh théng qua goc gilra hai vector phap tuyén cta chuing.

2. Cong thuc tinh géc giira hai mat phang

Céng thic tinh géc ¢ gilta hai mat phang (P) va (Q) la:

cos(e) = |cos(n,, n,)| = In1 . n2|/(|n1| - |n2])

Trong do:
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en, - n, la tich vO huGng cua hai vector: n,-n,= A1A2 + 8182 + C1C2.

1
e In | va |n,| Ia d6 dai (m6-dun) cta hai vector: |n| = V(A% + BZ + C?).
e DAu gia tri tuyét déi |...| 8 t& s6 ddm bao rang cos(e) = 0, do dé gbc ¢ ludn

la goc nhon (0° = ¢ = 90°).

Il. Cac buédc toa dé héa dé tinh géc

Pé giadi bai todn tinh gdc gilta hai mat phang bang phuong phap toa dd hda,

ching ta thuc hién theo cac budc sau:

1. Budc 1: Chon hé truc toa dé Oxyz thich hop. Pay la buéc quan trong
nhat, quyét dinh d6 phic tap cda bai todn. Nguyén tac chung la gan hé truc
vao hinh sao cho céc truc toa dé trung véi cac dudng thang cé san va vudng
géc vdi nhau trong hinh.

o Chon goéc toa do O thuong la. mot dinh cda hinh, uu tién dinh cé cac canh
dbéi mot vudbng géc.

o Cac truc Ox, Oy, Oz 'dugc chon trung véi cac canh hoac duong cao cua
hinh.

o C6 gang dé€ cang nhiéu dinh cta hinh nam trén céc truc hoac cac mat

phang toa dé cang tot.

2. Budc 2: Xac dinh toa dd cac dinh lién quan. Dua vao hé truc da chon va
cac giad thiét vé do dai, tinh todn toa db cla cac dinh can thiét dé xac dinh

hai mat phang.

3. Buéc 3: Tim vector phdp tuyén cta hai mat phang.
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o Néu mdt mat phang (P) di qua ba diém khéng thang hang A, B, C, ta tim
hai vector chi phuong khéng cung phuong nhu AB va AC. Khi dé, VTPT cua

(P) la n = [AB, AC] (tich c6 huéng cua hai vector).

o Néu phuong trinh mat phang cé dang téng quat Ax + By + Cz + D = 0, thi

VTPT la n = (A, B, C).

4. Budc 4: Ap dung cdng thuc tinh géc. Lap cdc VTPT vira tim-dugc vao

cong thirc tinh cosin cla gbéc va tim ra két qua.

I1l. Vi du minh hoa chi tiét
Vi du 1: Hinh chép cé canh bén vuéng goc véi day
Pé bai: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, canh bén SA
vudng gdéc vGi mat phang ddy va SA = av2. Tinh géc gilra hai mat phang (SBC)
va (SCD).
Loi giai:
1. Chon hé truc toa do:
o Goc toa dob tai A(0, 0, 0).
o Truc Ox trung véi AD.
o Truc Oy trung véi AB.
o Truc Oz trung vai AS.

o Do SA L (ABCD), AB L AD nén hé truc nay la hé truc toa dé Dé-cac vudng

goc.
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2. Xac dinh toa do cac dinh:

o A(O, 0, 0)

D(a, 0, 0) (vi D nam trén Ox va AD = a)

o

B(0, a, 0) (vi B nam trén Oy va AB = a)

O

C(a, a, 0) (vi AC = AB + AD)

O

S(0, 0, av2) (vi S nam trén Oz va SA = av?2)

O

3. Tim VTPT cta hai mat phang:
o Mat phang (SBC): bi qua 3 diém S, B, C.

= Ta cd vector SB = (0, a, -av2) va BC = (a, 0, 0).
= VTPT cla (SBC) la n, = [SB, BC] = (0, -a(-av2), -a*a) = (0, a2v2, -a2).

= Ta c6 thé chon mot vector cung phuong don gian hon: n, = (0, v2, -1).

o Mat phang (SCD): bi qua 3 diém S, C, D.

= Ta cd vector SD =(a, 0, -av2) va CD = (0, -a, 0).

= VTPT cla (SCD) la n, =[SD, CD] = (a(-av2), -(-av2*(-a)), a(-a)) = (-a?
V2, -a%v2, -a?).
» Ta c6 thé chon mot vector cung phuong don gian hon: n, = (vV2,v2, 1).

4. Ap dung céng thurc tinh géc:

Goi ¢ la géc gilra (SBC) va (SCD).

— |n n |
cos(¢) 2 /(|n1 | - [n2'])
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o Tich v6 huéng: n,' - n,' = 0%2 + V2*V2 + (-1)¥1 =0 +2-1= 1.
o D6 dai vector: |n,'| = V(0% + (v2)? + (-1)%) = V(0 + 2 + 1) = V3.
o D6 dai vector: |n,'| = V((vV2)? + (v2)? + 1%) = V(2 + 2 + 1) = V5.

o cos(e) =tV 5 5y =Y,

_ V15
V15 — /15'

Vay géc gilta hai mat phang la ¢ = arccos(‘/15/15).

Vi du 2: Hinh lang tru dung

Pé bai: Cho hinh lang tru diing ABC.A'B'C' c6 day ABC la tam gidc vuong tai B,
AB = a, BC = aVv3, va canh bén AA' = 2a. Tinh géc gilra hai mat phang (A'BC) va
(ACC'A").

Loi giai:

1. Chon hé truc toa do:
o Goc toa do tai B(0, 0, 0).
o Truc Bx trung véi BA.
o Truc By trung vai BC.

o Truc Bz trung vdéi BB'.

2. Xac dinh toa do cac dinh:

o B(O, 0, 0)
o A(a, 0, 0)

o C(0, av3, 0)
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o B'(0, 0, 2a)
o A'(a, 0, 2a)

o C'(0, aVv3, 2a)

3. Tim VTPT cta hai mat phang:
o Mat phang (A'BC): bi qua 3 diém A', B, C.

= Ta cd vector BA' = (a, 0, 2a) va BC = (0, aVv3, 0).
= VTPT clia (A'BC) la ny = [BA', BC] = (-2a2v3, 0, aV3).

= Chon vector cung phuong: nl' = (-2, 0, 1).

o Mat phang (ACC'A'): Di qua 3 diém A, C, C".

» Ta c6 vector AC = (-a, av3, 0) va AA' = (0, 0, 2a).
= VTPT clia (ACC'A') Ia n,, = [AC, AA'] = (2a2v3, 2a2, 0).

= Chon vector cung phuong: n2' = (V3, 1, 0).

4. Ap dung céng thuc tinh géc:
Goi ¢ la goc gitra (A'BC) va (ACC'A').

—|n ""n'
cos(@) =", "% Vint - n21

o Tich vé huéng: n, - n,’ = (-2)(V3) + (0)(1) + (1)(0) = -2V3.

2

o DO-dai vector: |n V((-2)2 + 02 + 12) = v5.

1=

o Do dai vector: |n V((V3)2+12+0%9) =v(3+1)=2.

2=

> @) = |-2\/3|/(‘/5 = v%s _ \/15/5_
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Vay géc gilta hai mat phang la ¢ = arccos(‘/15/5).

IV. Luu y va sai lam thuong gap

Khi ap dung phuong phap toa doé hda, hoc sinh can chd y cac diém sau dé tranh

sai sot:

e Chon hé truc toa do: Day la budc quan trong nhat. Néu chon hé truc khéng
phu hop, viéc xac dinh toa d6 cac diém sé rat phic tap va dé nham lan. Lubén
uu tién cac truc vudng goc c6 san cta hinh (vi du: hinh hép chir nhat, hinh

chdép c6 canh bén vudong géc day).

e Tinh todn toa dd: Phai can than khi tinh toan toa dd cac diém, dac biét Ia
cac diém khéng nam trén truc. S dung chinh xac dinh ly Pytago, hé thic

luong trong tam giac vudng, tinh chat hinh hoc cua day...

e Tinh tich c6 huéng: Hoc sinh can thubc va ap dung ding coéng thic tinh
tich c6 hudng. Mot sai s6t nhd vé dau c6 thé dan dén két qua sai. Cong thic:
[a,b] = (aybZ - azby; asz - axbz; aXby - aybx).

e SU dung gia tri tuyét déi: Ludén nha 1ay gié tri tuyét doi cua tich vé hudng
trong céng thie tinh cosin, vi géc gilra hai mat phang khéng bao gid la gbc

\

tu.
e Rut gon VTPT: Sau khi tinh tich cé huéng, VTPT thuong cé cac thanh phan
toa d6 16n. Ta cé thé rit gon bang cach chia cac thanh phan cho udc chung
I6n nhéat clia chidng dé viéc tinh todn é budc sau don gidn hon.
e So sanh véi phuong phap khac: Mac du toa do héa la phuong phap manh,
nhung khong phai IGc nao cling la nhanh nhat. Doi véi cac bai todn cé thé
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dung hinh va tinh toan truc ti€p dé dang, phuong phap hinh hoc thuan tdy cé

thé hiéu qua hon. Hay linh hoat lua chon phuong phap phu hop.
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