HOC360.NET - TAI LIEU HQC TAP MIEN PHi

Hai miit phiang vudng goc

1. PINH NGHIA
Hai mit phiang dugc goi 1 vudng goc véi nhau néu goc gitta ching bang 90°.
II. CAC PINH LY VA HE QUA
Pinh Iy 1: Piéu kién can va di dé hai mat phang
vudng goc v4i nhau 1a mat phang nay chira mot
duong thang vudng goc voi mat phang kia. a

al mp(P)
{a _ mp(Q) = mp(P) L mp(Q) | //

Hé qua 1: Néu hai mat phang (P) va (Q) vudng |
goc v6i nhau thi bat cir duong thang a nao nam trong /

(Q), vudng goc voi giao tuyén cia (P) va (Q) déu
vudng goc voi mit phang (P).

(P)+(Q)

(P)n(Q)=d =aL(P) 2
ac (Q) ,ald d
Hé qua 2: Néu hai mit phang (P) va (Q) vudng
goc voi nhau va A 1a mot diém trong (P) thi dudng
thang a di qua diém A va vudng goc véi (Q) s& nam
trong (P).
(P) L(Q) 2
Ae(P),Aca =ac(P)
al(Q)

Pinh 1y 2: Néu hai mit phang cit nhau va cing
vudng goc v6i mat phang thir ba thi giao tuyén cua
chung vudng goc voi mat phang thir ba.

P)N(Q)=a
P)LR) =al(R)
Q) L(R)
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HINH LANG TRU DUNG, HINH HOP CHU NHAT, HINH

LAP PHUONG

DINH NGHIA:
Hinh lang tru ding 1a hinh lang tru c6 cac canh bén vudng géc vdi cadc mat day.
Do dai canh bén dugc goi la chiéu cao cta hinh lang tru ding.
+ Hinh lang tru ding c6 day la tam giac, t giac, ngii giac, ... dugc goi 1a hinh
lang tru dung tam gidc, hinh lang tru dung tir gidc, hinh lang tru dung ngii gidc, ...
+ Hinh lang tru dung c6 day 1a mot da giac déu dugc goi 1a hinh lang tru déu.
Ta c6 cac loai lang tru déu nhu hinh ling tru tam gidc déu , hinh lang tru tir gidc
déu , hinh lang tru ngil gidc déu ...
* Hinh lang tru ding c6 day 1a hinh binh hanh duoc goi 1a hinh hop dirng.
* Hinh lang try dimg c6 day 1a hinh chit nhat dugc goi 1a hinh hop chir nhat.
e Hinh lang tru dting c6 day 1a hinh vudng va cac mat bén déu 1a hinh vudng
duoc goi la hinh lap phuong.

HINH CHOP DEU VA HINH CHOP CUT BPEU

HINH CHOP DEU

Mot hinh chép duoc goi 14 hinh chép déu néu n6 co day 1a mot da giac déu va
c6 chan duong cao trung voi tdm cua da giac day.

Nhan xét:

+ Hinh chép déu c6 cic mit bén 1a nhiing tam giac cin bang nhau. Cac mit
bén tao véi mit day cac goc bang nhau.

+ Cac canh bén ctia hinh chép déu tao v6i mat day cac goc bang nhau.

HINH CHOP CUT PEU

Phan ctia hinh chép déu nam giita day va mot thiét dién song song voi day cat
cac canh bén cua hinh chop déu dugc got 1a hinh chop cut déu.

PHUONG PHAP CHUNG MINH HAI MAT PHANG VUONG GOC

Cdch I: Ta chimg minh mit phang nay chira mét dwdng thiang vudng géc voi
mat phang kia.

Cdch 2: Ta chirng minh goc gitra chung 1a 90°.

Cau 1: Cho tr dién ABCD c6 AB L (BCD). Trong tam gidc BCD vé cac duong
cao BE va DF cit nhau tai O. Trong mp(ACD) v& DK L AC. Goi H 1a truc tim
cua tam giac ACD.

a). Ching minh (ACD) L (ABE) va (ACD) L (DFK).
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| b). Chtmg minh OH L (ACD). I

LOI GIAI
a). Chung minh (ACD) L (ABE) va
(ACD) L (DFK).
CD L BE(gt)
CD L AB(do AB L (BCD)) =CD L (ABE),
BE, AB — (ABE)

ma CD < (ACD) = (ACD) L (ABE)

DF L BC, DF L AB
{ = DF L (ABC)

BC, AB = (ABC)

= DF L AC(ACc(ABC)) (1).

{AC LDF(do(1)), ACLDK(gt) (DFK),

DF, DK < (DFK)
ma AC = (ACD)= (ACD) L (DFK)
b.Chirng minh OH L (ACD).
Taco CD L (ABE)=CD L OH(vi OH c (ABE)) (*)

Taco AC L (DKF)= AC L OH(vi OH c (DKF)) (**)

Tir (*),(**):{OHLCD'OHLAC — OH 1 (ACD).

CD,AC < (ACD)
(ABE)(DFK)=0OH

Cach khac Ta c6 :{(ABE) L (ACD) .Suy ra OH L (ACD).

(DEF) L (ACD)

Cau 2: Cho hinh chop S.ABC c6 ddy ABC la tam giac vuong tai C, SAC la tam
gidc déu va nam trong mp vudng goc voi (ABC). Goi I 1a trung diém cua SC.
a). Chung minh (SBC) L (SAC). b) Chiing minh (ABI) L (SBC).
LOI GIAI s
Goi H trung diém ctia AC . Ta c¢6 ASACdéu
nén SH 1L AC, AI 1L SC.
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(SAC)n(ABC)=AC
Co {(SAC) L (ABC) = SH L mp(ABC).

SH L AC, SH < (SAC)
BCLA BC LSH
' { CLAC(gt) BCLS = BC L (SAC) ma BC = (SBC)=(SBC) L (SAC)
AC,SH c (SAC)

AT L SC(gt)
C6 { AT L BC(BC L (SAC))=> Al L (SBC) ma Al (ABI)=(ABI) L (SBC)
SC,BC = (SBC)

Cau 3: Cho hinh chép S.ABCD c6 day 1a hinh thoi canh a va SA =SB =SC = a.
a). Ching minh (SBD) L (ABCD). b). Chuing minh tam gidc SBD vudng.
LOT GIAI

Goi H 1a hinh chiéu vuéng goc cua S
trén mat phang (ABCD) .
Vi SA=SB=SC nén HA =HB=HC
Suy ra H nam trén dudng trung truc cta
doan AC, vay He BD.
a). Ching minh (SBD) | (ABCD).
AC 1L BD

AC 150
BD,SO < mp(SBD)

= AC L mp(SBD)ma AC < (ABCD)= (ABCD) L (SBD).
b) Chirng minh tam giac SBD vuong.

Ta c6 ba tam gidc : ASAC = ABAC = ADAC(c.c.c). Suy ra ba duong trung tuyén
xuét phat tir 3 dinh twong ting bang nhau thi bang nhau , nghia 13 SO =BO =DO.

Trong tam giac SBD c¢6 SO la dudng trung tuyén va SO = %BD = ASBD vudng tai O.

Ciu 5: Cho tam giac déu ABC. Trén duong thang d vudng goc voi mp(ABC)
tai A lay diém S. Goi D 14 trung diém cua BC.

a). Chiing minh (SAD) L (SBC).

b). Ké CI L AB, CK L SB. Chirng minh SB 1 (ICK).

c). K¢ BM L AC, MN L SC. Chimg minh SC L BN.
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d). Chtrng minh (CIK) L (SBC) va (BMN) L (SBC).
e). MB cit CI tai G, CK cat BN tai H. Chtirng minh GH L (SBC).

LOI GIAI
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a) Chirng minh (SAD) L (SBC). Vi AABC
déunén AD L BC

Ta co
{BCJ_AD,BCJ_SA

= BC L (SAD),
AD,SA (SAD)

ma BC < (SBC)
= (SAD) L (SBC)
b). Chirng minh SB L (ICK).
CILAB, CILSA
{AB, SA = (SAB)
SB L CK(gt)
c6 {SB LCI(do(1)) =SB L (CIK)
CK,CI < (CIK)
¢). Chirng minh SC L BN. Vi AABC déu nén BM L AC.

BM L AC, BM LSA
AC,SA < (SAC)

= CIL(SAB)=CILSB (1)

J4

Co = BM L (SAC)=BM L SC (2)

SC L MN(gt)
C6 {SC L BM(do(2)) =>SC L(BMN)=SC L BN
MN, BM < (BMN)
d). Theo cau b) SB L (CIK) ma SB < (SBC) = (SBC) L (CIK)
Theo céu ¢) SC L (BMN) ma SC = (SBC)=>(SBC) L (BMN)
(CIK)n(BMN) =HG
e). Taco: {(CIK)L(SBC) = HG L (SBC).
(BMN) L (SBC)

Ciu 6: Cho hinh chép S.ABCD c¢6 day 13 hinh thoi tim O. Hai mat phang
(SAC) va (SBD) cung vudng gboc voi day ABCD .

a). Chung minh (SAC) L (SBD).

b). T O ké OK L BC. Chirng minh BC L (SOK).

¢). Ching minh (SBC) L (SOK).

d). Ké OH L SK tai H. Chtrng minh OH L (SBC).
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LOI GIAI <
a). Chung minh (SAC) L (SBD). ‘
Taco:
(SAC)(SBD)=SO
(SAC) L(ABCD)  =SO L1 (ABCD).
(SBD) L (ABCD)
AC L BD(ABCD hinh thoi)
C6 {AC 1SO(vi SO L(ABCD))
BD,SO < (SBD) L=
= AC 1 (SBD)ma AC c(SAC)=(SAC)L(SBD).
b). Chirng minh BC 1| (SOK).

BC L OK(gt) , BC 1SO(SO L (ABCD)) BC 1 (50K)
= .
OK,SO < (SOK)
B K
¢). Chirng minh (SBC) L (SOK). vi { CL(SOK) = (SBC) L (SOK)
BC < (SBC)
d). Chitng minh OH 1 (SBC).
OH L SK(gt) , OH 1 BC(BC L (SOK)) OH L (35)
=
SK,BC = (SBC)

Céu 7: Cho hinh vuéng ABCD. Goi S la diém trong khong gian sao cho SAB 1a
tam gidc déu va nam trong mat phang vuong goc voi day (ABCD) .Goi H va I
lan lugt 1a trung diém cua AB va BC.
a). Ching minh (SAB) L (SAD) va (SAB) L (SBC).
b). Ching minh (SHC) L (SDI).
LOIGIAI
Vi tam gidc SAB déu nén SH L AB. s
(SAB)n(ABCD) = AB "
C6 {(SAB) L (ABCD) = SH L (ABCD)
SH c (SAB) , SH L AB
a). Chirng minh (SAB)L (SAD) va
(SAB) L (SBC).
AD 1 AB(gt)
AD L SH(SH 1 (ABCD))= AD 1 (SAB),
AB,SH c (SAB) R4

ma AD < (SAD)= (SAD) L (SAB)
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Chimg minh hoan toan twong tu , ta chimg minh dwoc (SBC) L (SAB).

b). Chirng minh (SHC) L (SDI).
Co ABCH =ACDI(cgc)=C,=D,, ma D, +I, =90" = C, +1, =90°.
Vay HC 1 DI
DI L CH
C6 {DI LSH(SH L (ABCD)) = DI L(SHC),
CH,SH < (SHC)
ma DI < (SDI)= (SDI) L (SHC)

Cau 9: Cho hinh chop S.ABCD c¢6 day la hinh vudng canh a, SA 1 day. Goi M,

N 14 cac diém thudc BC va CD sao cho BM = % , DN = %a'
Chirng minh (SAM) L (SMN).
LOI GIAI

Pitago cho cac tam giac vudong ABM,
CMN, ADN . Ta c¢:

2 2
AM? = AB? + BM? = a2 +(3] _5a”
2 4
2 2 5 2
MN? =CM?+CN2 = 2| +[ 2] =22
2 4 16
2 2
AN? = AD? + DN2 = a2 +(3—aj _ 25
4 16
= AM? + MN? = AN? . B
Theo dinh 1y dao Pitago thi AAMN vuéng tai M. . Suy ra MN L AM.
MN L AM
= MN L mp(SAM). Ma MN c mp(SMN)= (SAM) L (SMN).
MN L SA
GOUC GIOOA HAI MAET PHAUNG
PHUONG PHAP GIAI TOAN

Dé tim goc giira hai mit phing , dau tién tim
giao tuyén cua hai mit phang . Sau d6 tim hai
duong thang lan luot thudc hai mat phang ciing
vudng goc v4i giao tuyén tai mot diém . Goc
giita hai mat phang 1a goc giita hai dudng thang
vua tim .
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Nhing truong hop dic biét dé hay ra :

Trwomg hop 1 : Hai tam gidc can ACD va BCD
c6 chung canh day CD . Goi H trung diém cua CD ,
thi goc gitra hai mat phang (ACD) va (BCD) la goc
AHB.

Trwong hop 2 : Hai tam gidc ACD va BCD bang
nhau c6 chung canh CD . Dung AH1CD=BH _LCD.
Vay goc gitta hai mat phang (ACD) va (BCD) la goc
AHB.

Truwong hop 3 : Khi xac dinh goc giita hai mit phiang qua kho , ta §én sir dung
cong thirc sau :

d(A,mp(Q))
d(A,a)
Véi ¢la goc giita hai mit phang (P) va mit phang (Q). A 1a mot diém thudc

sing =

mat phéng (P) va alagiao myén cua hai mat phéng (P) va (Q).

Truwong hop 4 : Co thé tim gbc gitra hai mat phéng bﬁng cong thirc S'=S.coso

Trwong hop 5 : Tim hai duong thang d va d' 1an luot vudng goc voi mat phang
(P) va mit phang (Q) . Géc giira hai mit phéng 1a goc gittad va d' .

Truwong hop 6 : CACH XAC PINH GOC GIUA MAT PHANG BEN VA
MAT PHANG DAY

BUOC 1: XAC DINH GIAO TUYEN d cta mét bén va mat day.

BUGC 2 : TU HINH CHIEU VUONG GOC CUA PINH , DUNG AH 1d.

BUOC 3 : GOC CAN TIM LA GOC SHA.
Véi S 1a dinh , A 13 hinh chiéu vudng goc cia dinh trén mat day.
Vi du dién hinh : Cho hinh chép S.ABC c¢6 SA vuéng goc vm day (ABC) .Hay xac
dinh goc gitra mat bén (SBC) va mat day (ABC).
Ta c6 BC 1 giao tuyén cuia mp(SBC) va (ABC).
Ttr hinh chiéu cua dinh 13 diém A , dung AH 1 BC.
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BC LSA
{ = BC L (SAH)=BC LSH .

1
BC L AH

Két luan goc giira hai mat phang (SBC) va (ABC) 1a goc SHA .
Ciu 1: Cho t dién ABCD c6 AD 1 (BCD) va AB = 3a. Biét BCD la tam giac
déu canh 2a. Tinh goc giita hai mit phang :

a). (ACD) va (BCD). b). (ABC) va (DBC)

LOI GIAI

A

a). Tinh goc giira hai mit phang (ACD) va
(BCD).

Vi AD vuéng goc v6i miat phang (BCD) nén
hai mit phang (ACD) va (BCD) vudng goc véi
nhau , suy ra goc giita chung bang 90° .

b). Tinh géc giira hai mit phiang (ABC) va
(BCD).

BC L AD

Dung DE 1L BCtai E , ta co
BC L DE

= BC L mp(SBC)=BC L AE.

Hai mit phiang (ABC) va (BCD) c6 BC 1a giao tuyén va hai duong thiang DE ,
AE 1an luot thudc hai mit phang cuing vudng goc voi giao tuyén BC . Nén goc giira
(ABC) va (DBC) la goc gitra DE va AE chinh la goc AED .

Tam gidc BCD déu nén c6 DE =

AABD vudng tai D c6 AD = AB? —DB? =92 —4a” =a\/5 .

Trong AADE vuong tai D c6

AD a5 15
DE .3 3

Cau 2: Cho hinh chép S.ABCD c6 déy 1a hinh vuong tdm O canh a , SA vudng

Ji5

tan AED = = AED =arctan (TJ .

gbc voi day ABCD, SA = a\3 . Tinh gdc giira cac cip mat phing sau :
a). (SAB) va (SBC) b). (SAD) va (SCD) ¢). (SAB) va (SCD)
d). (SBC) va (SAD) e). (SBD) va (ABCD) ). (SBD) va (SAB)
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g). (SBC) va (ABCD) h). (SCD) va (ABCD) i). (SBD) va (SBC)
k). (SBC) va (SCD)

LOI GIAI
a). Goc giita (SAB) va (SBC)

. |BC L AB
Taco
{BC 1 SA

= BC L (SAB)= (SBC) L (SAB)(BC = (SBC)).
Vay goc gitra mat phang (SBC) va mit phing
(SAB) bang 90° .
b). Géc giira (SAD) va (SCD)
CD L AD
Taco {

CD LSA B —

= CD L (SAD)=(SCD) L (SAD)(CD < (SCD)).

Vay goc gitra mit phang (SCD) va mit phang (SAD) bang 90° .
¢). Goc giira (SAB) va (SCD) Dung AH 1 SD(HeSD).

Taco AH L SD v AH L CD(vx CD L (SAD)), t5 ® = AH 1 (SCD) (2)

Ngoai ra ta c6 AD L (SAB). Sir dung céch xac dinh goc truong hop 5 , thi goc
giira hai mat phang (SAB) va (SCD) 1a goc giira hai dudng thang AH va AD chinh
la goc HAD .

Taco6 DAH=DSA ( vicung phu véi goc SAH).

tan DSA _AD :L: DSA =30°.
AS

3
Két luan ((SAB),(SCD)) = DAH =30".

d). Goc giira (SBC) va (SAD)
Dyng AI LSB(IeSB). Ta cé

AT L SB v AT L CB(vx CB L (SAB)), t5 ®& = Al L (SBC)
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