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Hai méit phiang vudng géc

I. PINH NGHIA

Hai mat phang duoc goi 1a vudng goc v6i nhau néu goc gitra chiing bang 90°.

II. CAC PINH LY VA HE QUA
Pinh 1y 1: Didu kién can va di dé hai mit phang
vudng goc v6i nhau 1a mat phiang nay chira mot
duong thang vudng goc voi mit phang kia.
al mp(P)
ac mp(Q)
Hé qua 1: Néu hai mat phang (P) va (Q) vudng
goc voi nhau thi bat ctr duong thang a nao nam trong
(Q), vudng goc véi giao tuyén cua (P) va (Q) déu
vudng goc voi mat phang (P).
(P)L(Q)
(P)m(Q):d :>aJ_(P)
ac (Q) ,ald

= mp(P) 1 mp(Q)

Hé qua 2: Néu hai mat phang (P) va (Q) vudng
gdc v6i nhau va A 1a mot diém trong (P) thi duong
thing a di qua diém A va vudng goc v6i (Q) s& nim
trong (P).

P)L(Q
Ae(P),Aca =ac(P)
al(Q)

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

P)N(Q)=a
P)L(R) =al(R)
(Q) L(R)

.

P
P

;
f
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HINH LANG TRU DUNG, HINH HOP CHU NHAT, HINH

LAP PHUONG

DINH NGHIA:
Hinh lang try dung 1a hinh lang tru c6 cac canh bén vudng goc vai cdc mat day.
Do dai canh bén duoc goi 1a chiéu cao cua hinh lang try dung.
+ Hinh lang tru dimg c6 day la tam giac, tur giac, ngili giac, ... dugc goi la hinh
lang tru dung tam gidc, hinh lang try dung tw gidc, hinh lang tru ding ngii gidc,...
+ Hinh ling try dimg c6 day 1a mot da giac déu duoc goi 1a hinh ling try déu.
Ta c6 cac loai lang tru déu nhu hinh ling tru tam gide déu , hinh lang tru ti giac
déu , hinh ldng try ngii gidc déu ...
* Hinh lang try dirg c6 day 1a hinh binh hanh dugc goi la hinh hgp ding.
* Hinh lang try dimg co6 day la hinh chir nhat duoc goi 1a hinh hgp chir nhdt.
* Hinh ling tru dimg c6 day 1a hinh vudéng va cac mit bén déu 1a hinh vuéng
duoc goi la hinh ldp phuong.

HINH CHOP DEU VA HINH CHOP CUT PEU

HINH CHOP PEU

M6t hinh chép dugc goi 1a hinh chop déu néu né co day 1a mot da giac déu va
¢6 chan duong cao trung véi tdm cua da giac day.

Nhan xét:

+ Hinh chop déu c6 cac mit bén 1a nhitng tam gidc can bang nhau. Cac mat
bén tao véi mat day cac goc bang nhau.

+ Céc canh bén cua hinh chop déu tao véi mat day cac goc bang nhau.

HINH CHOP CUT PEU

Phan cua hinh chop déu nam giita day va mét thiét dién song song voi day cit
cac canh bén cua hinh chop déu duoc goi 1a hinh chop cut déu.

PHUGNG PHAP CHUNG MINH HAI MAT PHANG VUONG GOC

Cach 1: Ta ching minh mit phang nay chira mgt dwong thang vudng goc véi
mit phang kia.

Céch 2: Ta chirng minh goc gitta chiing 1a 90°.

Cau 1: Cho tir dién ABCD c6 AB L (BCD). Trong tam giac BCD v€ cac duong
cao BE va DF cit nhau tai O. Trong mp(ACD) v& DK L AC. Goi H 14 truc tim
cua tam giac ACD.

a). Chung minh (ACD) L (ABE) va (ACD) L (DFK).
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| b). Chimg minh OH L (ACD). I

LOI GIAI
a). Chimg minh (ACD) L (ABE) va
(ACD) L (DFK).
CD 1 BE(gt)
CD L AB(do AB 1 (BCD)) = CD L (ABE),
BE, AB < (ABE)

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

DF 1 BC, DF L AB
{ = DF L (ABC)

BC,AB = (ABC)

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

{AC 1 DF(do(1)), ACLDK(gt)

= AC L (DFK),
DF, DK  (DFK)

ma AC < (ACD)=(ACD) L (DFK)
b.Ching minh OH 1 (ACD).
Taco CD L (ABE)=CD L OH(vi OH c (ABE)) (*)
Taco AC L(DKF)= AC L OH(vi OH  (DKF)) (**)
OH LCD,OH L AC
Tur (*),(**):{ = OH L (ACD).
CD,AC < (ACD)

(ABE)(DFK)=0
Céch khac Ta c6 : < (ABE) L (ACD) .Suy ra OH L (ACD).
(DEF) L (ACD)

Cau 2: Cho hinh chdp S.ABC c6 day ABC la tam giac vudng tai C, SAC la tam
gidc déu va nam trong mp vudng goc véi (ABC). Goi I 1a trung diém ctia SC.
a). Chung minh (SBC) L (SAC). b) Chtrng minh (ABI) L (SBC).
LOI GIAI s
Goi H trung diém cua AC . Ta c6 ASAC déu
nén SH L AC, AT LSC.
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(SAC)N(ABC)=AC
C6 {(SAC) L(ABC) = SH L mp(ABC).

SH L AC, SH < (SAC)
) {BC LAC(gt)  BC.LSH = BC 1 (SAC) ma BC =(SBC)=>(SBC) L (SAC)
AC,SH c (SAC)

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

Cau 3: Cho hinh chép S.ABCD c¢6 day 1a hinh thoi canh a va SA =SB =SC =a.
a). Chung minh (SBD) L (ABCD). b). Chirng minh tam giac SBD vudng.
LOT GIAI s

Goi H 14 hinh chiéu vudng goc cia S
trén mit phing (ABCD) .
Vi SA =SB=SC nén HA =HB=HC
Suy ra H nam trén dudng trung truc cia
doan AC, vay HeBD.
a). Chirng minh (SBD) L (ABCD).
ACLBD

AC 1SO
BD,SO = mp(SBD)

= AC L mp(SBD)ma AC < (ABCD)=>(ABCD) L (SBD).
b) Chirng minh tam giac SBD vudng.
Ta c6 ba tam gidc : ASAC = ABAC = ADAC(c.c.c). Suy ra ba dudng trung tuyén

xudt phat tir 3 dinh trong tmg bang nhau thi bang nhau , nghia la SO=BO=DO.

Trong tam giac SBD ¢6 SO 1a duong trung tuyén va SO = %BD = ASBD vudng tai O.

Cau 5: Cho tam giac déu ABC. Trén dudng thing d vudng goc véi mp(ABC)
tai A liy diém S. Goi D 14 trung diém cua BC.

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

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

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

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

déunén AD 1 BC
Tacé

{BCLAD,BCLSA

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

ma BC — (SBC)
= (SAD) L (SBC)
b). Chirng minh SB 1 (ICK).

CILAB, CILSA
AB,SA c (SAB)

SB L CK(gt)
c6 {SB L CI(do(1)) =SB L(CIK)
CK,CI = (CIK)

= CIL(SAB)=CILSB (1)

¢). Chirng minh SC 1 BN. Vi AABC déu nén BM L AC.
) {BMJ_AC, BM L SA
Co

= BM 1 (SAC)=BM L SC (2)
AC,SA < (SAC)

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 cau ¢) SC L (BMN) ma SC =(SBC)=(SBC) L (BMN)
(CIK)~(BMN) =HG
e). Tacd: {(CIK)L(SBC) = HG L (SBC).
(BMN) L (SBC)

Cau 6: Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O. Hai mit phang
(SAC) va (SBD) cung vudng goc véi day ABCD .

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

b). Tur O ké OK L BC. Chung minh BC L (SOK).

¢). Ching minh (SBC) L (SOK).

d). Ké OH L SK tai H. Chtirng minh OH 1 (SBC).
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LOI GIAI .
a). Ching minh (SAC) L (SBD). j
Taco:
(SAC)n(SBD)=SO
(SAC) L(ABCD)  =SO L(ABCD).
(SBD) L (ABCD)
AC L BD(ABCD hinh thoi)
C6 ¢ AC 1SO(vi SO L(ABCD))
BD,SO = (SBD) L
= AC L (SBD)ma AC = (SAC)=(SAC)L(SBD).
b). Chirng minh BC L (SOK).

{BC LOK(gt), BCLSO(SOL(ABCD)) (50K).
OK,SO = (SOK)
¢). Chirng minh (SBC) L (SOK). vi {E(c: i EzCB);) = (SBC) L (SOK)
d). Chirng minh OH L (SBC).

{OH 1K(gt) , OHLBC(BCL(SOK)) _ (s80)

SK,BC < (SBC)

Cau7: Cho hinh vuéng ABCD. Goi S 1a diém trong khong gian sao cho SAB 1a
tam giac déu va nam trong mat phang vudng goc voi day (ABCD) .Goi H va |
lan luot 1a trung diém cua AB va BC.
a). Chirng minh (SAB) L (SAD) va (SAB) L (SBC).
b). Ching minh (SHC) 1 (SDI).
LOIGIAI
Vi tam giac SAB déunén SH L AB. s
(SAB)n(ABCD) = AB |
C6 {(SAB) L (ABCD) = SH L (ABCD)
SH < (SAB) , SH L AB
a). Ching minh (SAB)L (SAD) va
(SAB) L (SBC).
AD 1 AB(gt)
AD 1 SH(SH L (ABCD))=> AD L (SAB), .
AB,SH c (SAB) oL R

ma AD c (SAD)=>(SAD) L (SAB)
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Chirmg minh hoan toan tuong tu , ta chimg minh dwoc (SBC) L (SAB).

b). Chitng minh (SHC) L (SDI).
C6 ABCH=ACDI(cgc)=C, =D,, ma D, +I, =90’ =C, +I, =90°.
Vay HC L DI
DI L CH
C6 DI L SH(SH L (ABCD)) = DI L (SHC),
CH,SH < (SHC)
ma DI < (SDI)=(SDI) L (SHC)

Cau 9: Cho hinh chép S.ABCD c¢6 day la hinh vudng canh a, SA | day. Goi M,
N 1a céc diém thudc BC va CD sao cho BM = % , DN = %.
Chung minh (SAM) 1 (SMN).

LOI GIAI

Pitago cho cac tam giac vuéng ABM,
CMN, ADN . Ta c6:

2
AM? = AB? + BM? =a2+[%j =2

2 2

MN? = M2+ ON? =[ 2] o2 ] 250
2 4 16

_ 25a’

16

=AM’ +MN® = AN® . N
Theo dinh ly ddo Pitago thi AAMN vuodng tai M. . Suy ra MN L AM.
MN 1 AM
MN L SA

2
AN? = AD?* +DN? =a’* + (%aj

= MN L mp(SAM). Ma MN c mp(SMN)=(SAM) L (SMN).

GOUC GIOOA HAI MAET PHAUNG

PHUONG PHAP GIAI TOAN

Dé tim goc giira hai mét phang , dau tién tim
giao tuyén ciia hai mat phang . Sau d6 tim hai
dudng thang lan lugt thudc hai mat phiang cing
vudng goc véi giao tuyén tai mot diém . Goc
giita hai mat phang 1a goc giita hai dudng thing
vira tim .
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Nhiing truomg hop diic biét dé hay ra :

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

AHB.

Trwong hop 2 : Hai tam giac ACD va BCD béng
nhau c6 chung canh CD . Dung AH1LCD=BH LCD.
Vay goc gitta hai mat phang (ACD) va (BCD) la goc
AHB.

Trwong hop 3 : Khi xac dinh goc gitta hai mat phang qua kho , tahén sir dung
cong thirc sau :

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

sing =

mit phang (P) va a 1a giao tuyén cua hai mit phing (P) va (Q).

Trudong hop 4 : C6 thé tim goc giita hai mit phing bang cong thirc S'=S.coso

Truong hgp 5 : Tim hai duong thiang dvad lan luot vudng goc voi mit phang
(P) va mat phang (Q) . Goc gitra hai mat phang la goc gittad va d'.

Trudng hep 6 : CACH XAC PINH GOC GIUA MAT PHANG BEN VA
MAT PHANG DAY

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

BUGC 2 : TU HINH CHIEU VUONG GOC CUA DINH, DUNG AH Ld.

BUGC 3 : GOC CAN TiM LA GOC SHA.
V6i S 1a dinh , A 14 hinh chiéu vudng goc ctia dinh trén mat day.
Vi du dién hinh : Cho hinh chép S.ABC cé SA vuéng géc vo‘z day (ABC) .Hdy xac
dinh goc giita mat bén (SBC) va mat day (ABC).
Ta c6 BC 1a giao tuyén cia mp(SBC) va (ABC).
Tt hinh chiéu cua dinh 12 diém A , dung AH 1 BC.
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=BC L(SAH)=BC LSH.

i BC L SA
BC L AH

Két luan goc giira hai mit phang (SBC) va (ABC) 1a goc SHA .
Céau 1: Cho tir dién ABCD c6 AD L (BCD) va AB = 3a. Biét BCD la tam gi4c
déu canh 2a. Tinh goc giita hai mit phing :

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

LOI GIAI

A

a). Tinh géc giira hai mit phing (ACD) va
(BCD).

Vi AD vuéng goc voi mit phing (BCD) nén
hai mit phang (ACD) va (BCD) vudng goc voi
nhau , suy ra goc giita ching bang 90° .

b). Tinh géc giira hai mit phing (ABC) va
(BCD). D
BC L AD

BC L DE

Dung DE L BCtai E , ta cd {

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

Hai mit phang (ABC) va (BCD) c¢6 BC la giao tuyén va hai duong thang DE ,
AE 1an luot thudc hai mit phang cting vudng goc véi giao tuyén BC . Nén goc giita
(ABC) va (DBC) la goc gitta DE va AE chinh la géc AED .

Tam gidc BCD déu nén c6 DE =

AABD vudng tai D ¢c6 AD =+/AB?> —-DB? =9a> —4a’ =a\/5 .

Trong AADE vuong tai D c6

tan AED = & = & = E = AED = arctan(@} .

DE .3 3

Cau 2: Cho hinh chép S.ABCD c¢6 day 1a hinh vuéng tdm O canh a , SA vuong

goc voi day ABCD, SA = a\/3 . Tinh goc giita cac cip mit phang sau :
a). (SAB) va (SBC) b). (SAD) va (SCD) c). (SAB) va (SCD)
d). (SBC) va (SAD) e). (SBD) va (ABCD) f). (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 giira (SAB) va (SBC)

. [BC L AB
Taco
{BC 1SA

= BC L (SAB)= (SBC) L (SAB)(BC = (SBC)).
Vay gbc gilta mat phang (SBC) va mit phang
(SAB) bang 90° .
b). Géc giira (SAD) va (SCD)

. [CDLAD = .
Taco
CD LSA E c

= CD 1 (SAD) = (SCD) L (SAD)(CD = (SCD)).

Vay goc giita mat phang (SCD) va mit phang (SAD) bang 90° .
c). Goc giira (SAB) va (SCD) Dyng AH 1L SD(HeSD).

Taco AH LSD viu AH L CD(vx CD L (SAD)), t5®a = AH 1 (SCD) (2)

Ngoai ratacé AD L (SAB) . Str dung céch xac dinh goc truong hop 5, thi goc
giita hai mét phang (SAB) va (SCD) 1a goc giira hai duong thing AH va AD chinh
lagéc HAD.

Tacd DAH=DSA ( vi cung phu voi goc SAH).

tanDSAZQZLDDSA:C%OO.
AS

NG
Két luan ((SAB),(SCD)) = DAH = 30",

d). Géc giira (SBC) va (SAD)
Dung AI LSB(ISB). Tacé

AL LSB vu Al L CB(v= CB L (SAB)), to ®a = AT L (SBC)
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Ngoai ratacd AB L (SAD) . Str dung cach xac dinh goc truong hop 5, thi goc
gita hai mat phang (SBC) va (SAD) la goc giita hai duong thang Al va AB chinh
la géc BAI.

TacOo BAI=BSA ( vi cung phu vdi goc SAI).

Cé tanBSA=1:—g=i:>BSA=30°.

5
Két luan ((SBC),(SAD)) = BAL=30".

e). Géc giira (SBD) va (ABCD)
, {BD 1L AC

Taco = BD 1 (SAC)= BD L SO. Hai mit phang (SBD) va (ABCD)
BD L SA

¢6 giao tuyén BD , hai dudng thing AO va SO lan luot thudc hai mit phing cing
vudng goc voi giao tuyén nén goc gitta hai mit phing 1a goc gitta AO va SO chinh

la géc SOA . Tacd

a2
tan SOA = & -2 _ ﬁ = SOA =arctan ﬁ
SO a3 6

=|(BD),(ABCD) |- arctan[gj .

f). Géc giira (SBD) va (SAB)
Vi (SAC) L(SBD) theo giao tuyén SO .

Dung AJ L SO(]J €SO) = AJ 1 (SBD).

C6 AJ L (SBD),AD L (SAB)= ((SBD),(SAB)) ~(AJ,AD)=DAJ.

Co

1 _ 1 1 _ 1. 2_7 a\21
A AS® AO* 32 2’ '

S AT

Vi AJ L(SBD)= AJ LJD(JD =(SBD))= AAJD vuong tai J

néncosDA]:ﬂ:E:DMZM{EJ_

AD 7

Két luan ((SBD),(SAB)) = arccos(@} .

g). Goc giira (SBC) va (ABCD)
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Tacd BC L (SAB) = BC 1 SB. Hai mit phiang (SBC) va (ABCD) c6 giao tuyén
BC va ABLBCSBLBC= [(SBC),(ABCD)J = (AB, SB) =SBA=60° (Vi
BSA =30") .
h). Géc giira (SCD) va (ABCD)
Ta c6 CDL(SAD)=CD LSD. Hai mit phing (SCD) va (ABCD) c6 giao
tuyén CC vd AD LCD,SD L CD=|(SCD),(ABCD)|~(AD,SD)=SDA 60" (v

DSA=30") .
i). Goc giira (SBD) va (SBC)
Tacé AIL(SBC),AJ L(SBD)= [(SBC),(SBD)] = (AL AJ)=]JAI.

Ap dung hé thirc lugng trong cac tam giac vuéong SAB va SAO ¢o

2
SA? =SISB=>S[ =2 _3a
2a 2
SA? SA’ 32 3a\14

A>=SJSO=SI =22 = = =
SO J5A? 1 AO? \/3a2 a7

ALSB = ASAB = Al = 2¥32 _ a3
2a 2
a14
Trong ASBO vuong tai O c6 cosBSO = O__2 —ﬁ .
SB 2a 4

Trong ASJIco

2 2 2
[J” =S +SJ? ~2.SS].cos BSO = 22 4. 183" _, 3a IE _9a
s T T T s

Trong AAIJ ¢
3a® 3a’ 9a’

2 e e
cosIAJ = AU+ A -] -4 7 28 _ zﬁ = IAJ = arccos E .
2.ALAJ ,aV3 a21 7 7

27

Két luan [(SBC),(SBD)} =]JAl =arccos [g} .

k). Goc giira (SBC) va (SCD)
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Ta 6 ASBC=ASDC canh huyén canh g6c wvudng, dung
BK L SC(K eSC)= DK 1 SCva DK =BK . Hai mit phiang (SBC) va (SCD) ¢6 SC

canh chung nén [(SBC),(SCD)J - (BK, DK} = BKD hofic 180° ~BKD.

Xeét ASBC vuong tai B co

BK.SC = BS.BC — BK = BSBC  BS.BC 2a.a _ 2a .

SC  JSA’+AC? 3a2+2a 5

Trong ABDK c0
4a*> 4a’

2 2 2 74—7—232
cos BKD = BK” +DK” —BD -5 5 :——<O:>BKD:arccosl
2.BK.DK ’ Laaz 4 4
"5

Cau 3: Cho hinh chop S.ABCD c6 day ABCD la hinh chir nhat
AB =a,BC=2a.Canh bén SA vuong goc voi ddy va SA = a . Tinh goc giira cac
mit phing sau :
a). Goc gita mit phiang bén va mat phang day
b). Goc gitta hai mat bén lién tiép .
¢). Goc giita hai mat bén ddi dién

LOI GIAI

a). Goc giira cac mat bén va mat day :
> Taco
mp(SAB) L mp(ABCD)

SA 1 (ABCD) = {mp(sAD) 1 mp(ABCD)

Viy goc gitta hai mét phang (SAB) , (SAD) véi
mit phang (ABCD) bang 90°.
> BC.LAB,BCLSA=BCLSB(dinh Iy ba duong /-
vudng goc) .Hai mat phing (SBC) va (ABCD) c6 B
giao tuyén BC nén gdc cua ching la géc giira SB va
AB la goc SBA.

Trong ASABCO : tanSBA = 2 =2 1 = SBA = 45" = |(SBC),(ABCD) |- 45",
AB a

> CD L AD,CD 1L SA = CD LSD(dinh ly ba dudng vudng goc) .Hai mat phang
(SCD) va (ABCD) c6 giao tuyén CD nén géc cua ching la géc gitra SD va AD la

goc SDA.
Trong ASAD co:
tanSDA = % -2 1 = SDA = arctanl = [(SCD),(ABCD)] = arctanl .
AD 2a 2 2 2



HOC360.NET - TAI LIEU HQC TAP MIEN PHI
b). Géc giira hai mit bén lién tiép .
Géc giira (SAB) va (SBC)
. [BC LAB NN
Ta c6 {BC Lgp = BCL (SAB)= (SBC) L (SAB)(BC = (SBC)). Vay goc giira
mit phang (SBC) va mit phang (SAB) bang 90° .

Géc giira (SAD) va (SCD)
. [CDL1LAD f

Ta c6 {CD o = CDL(SAD)=(SCD) L (SAD)(CD = (SCD)). Vay goc
giita mit phang (SCD) va mit phang (SAD) bang 90° .

Géc giira (SBC) va (SCD)

Dyng AI LSB=> Al L(SBC), dyng AH 1L SD= AH 1 (SCD). Vay goc giira hai
mit phang (SBC) va (SCD) la goc giita Alva AH chinh la goc IAH hodc 180° - TAH.

Ap dung hé¢ thirc lugng trong hai tam giac vuong SAB va SAD cé

SB=+[SAZ+ AB? =a\2 , SD=+/SAZ+ AD? =a+/5.

ALSB= ABAS = Al= 22 = & AHSD=ADAS— AH=222_23
a2 2 a5 5
SA? a2 a SA?  a?

sH=22 -2 __3
B ay2 2 SD a5
Ap dung ham s cos cho hai tam giac BSD va ISH c6 chung goc S
SB* +SD?—BD? _2a+5a’—5a° /10

SI=

cosS = = =
2.SB.SD 2.a\2.a\5 10
2 2
2 = SI? +SH? —2.SISH.cosS = &+ & _p & @ N1O_a
2 5 oz 10 2
a’ N 4a®> a®
2 2_ 2 L
cosIAH:AI +AH —IH -2 5 2 _ 10 = IAH = arccos E .
2.ALAH 5 ‘a 2a 5 5
NG

Két luan ((SBC),(SCD)) ~1AH - arccos[@] .

¢). Goc giita hai mat bén ddi dién
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Géc giira (SAB) va (SCD)
Vi AD L (SAB) va AH L (SCD)nén goc giira (SAB) va (SCD) la goc gitta AD

va AH la goc nhon DAH

Taco tanDSA =22 23 _5 . DSA —arctan2 = DAH =arctan? (vi hai géc

AS a
DAH va DSA cung phu véi goc SAH ).
Tuong tu ta tinh dugc goc giita hai mat phang (SBC) va (SAD).

Cau 4: Cho hinh chép S.ABCD c¢6 SA vuong goc voi day (ABCD) la hinh
thang vudng tai A va D, ¢c6 AB=2a, AD=DC=a,dung AH 1 SC(HeSC),
goi M trung diém AB. Géc giira hai mit phang (SCD) va (ABCD) bang 60° .
a). Tinh goc gitra SD va (SAB) b). Goc gilra (SAD) va (SMC).
¢). Tinh goc gitra (SBC) va (ABCD) d). Tinh goc gitta (SBC) va (SCD)
LOI GIAI
Taco
CD 1 AD
{CD 1SA
Hai mat phang (SCD) va (SAD) c6 SD la giao
tuyen nén goc gitra hai mat phang nay la goc gilra
AD va SD chinh la géc SDA=60°, nén cé
SA = AD.tan60° =a\/3 ,
SD =+/SA% + AD? =/3a% +a% =2a .
a). Tinh goc giira SD va (SAB)
C6 AD L (SAB)nén SA Ia hinh chiéu vuéng géc ctia SD trén mit phang (SAB)

= CD L mp(SAD)=CD 1SD.

. Nén goc gitta SD va (SAB) 1a goc DSA . Két luin (SD,(SAB)):DSA:30°(

cung phu voi SDA =60°).
b). Géc giira (SAD) va (SMCQ).

Hai mit phing (SAD) va (SMC) c6 diém chung 1a S va ¢6 AD // MC nén giao
tuyén cuia chiing 1a Sx va song voi AD va MC .

CM L AB :

=CM_LAM, ma CM||Sx=>AM LSx (1).
CM 1 SA
SA 1 AD, ma AD||Sx = SA 1 Sx ).

Tir (1) va (2) suy ra ((SAD),(SMc)) - (SA, SM) = MAS.
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AM a

AS af«f

Trong AMAS vudng tai A ¢6 tanMSA = = MSA =30°.

¢). Tinh goc giira (SBC) va (ABCD)
Trong tam giac ABC ¢6 CM 1a duong trung tuyén va
CM = EAB = AABCvuong tai C .
6 BC L AC
BC L SA

Hai mit phang (SBC) va (ABCD) c6 giao tuyén BC , hai dudng thiang SC va
AC lan lugt thudc hai mit phing cling vudng goc voi giao tuyén BC . Nén goc giita

= BC L (SAC)=BC LSC.

hai mit phang nay la goc giita SC va AC 1a goc SCA . Trong ASAC vudng tai A co

SA SA _af3 f

tanSCA =—=
AC AR +AM? a2 2

Két lugn | (SBC),(ABCD)|~sCA - arctan{@]
d). Tinh géc giira (SBC) va (SCD)

Vi BC L(SAC)=(SBC) L(SAC) , hai mit phang nay vuéng goc véi nhau theo
giao tuyén SC , dung AH L SC(H eSC)= AH L (SBC) (3)

Va c6 (SAD) va(SCD)vuéng géc véi nhau theo giao tuyén SD, dung
AL 1SD(1eSD)=> AI L(SCD) (4).

Tu (3) va (4) thi [(SBC),(SCD)] = (AI, AH) =IAH

Hé thure luong trong cac tam giac vuéng SAD va SAC cd

2
ALSD = AS.AD = AJ = 2V3-2 a*/_ | SA?=SISD—SI=2 _32
a 2a 2
2
AHSC = AC.AS = AH =2 2.aﬁ:aﬁ; SH.SC =SA? = SH =2 _ 3%
a5 5 a5 5
Tacé cosCSD—SD ﬁzi.
SC a5 5

Ap dung dinh 1y ham cosin cho hai tam giac SIH va AIH c6
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9a®> 9a’ 3a 3a 2 9a’

IH?* =SI” +SH?> -2SISH.cosCSD="—+ 27— -2.— — —_ =",
4 5 2 55 20
3az+6a2 9a’
2 2_ 2 - T f /
cosIAH:AI +AH -IH -4 5 20 _ 10 :>IAH=arccosﬁ.
2.ALAH )2 3 aJ3o 4

2 5

Cau 5: Cho hinh chop S.ABCD c6 SA vudng goc voi day, ABCD la hinh thang
day 16n AD, AB=BC=DC=a,DA=2a.Vé AH 1LSCva M I trung diém SB.
Goc gitra SB va mp(ABCD) 1a 45°. Tinh gdc:

a). (AM,(sBD))  b). (AH,(ABCD)) 0. ((saD),(sBC))
LOT GIAI
a). Theo d¢ bai ABCD nira luc giac déu , nén : .
ABCD nbi tiép trong duong tron duong kinh AD
,c6 AC=BD=+vAD*-AB? =a\/3.
. [BDLAB , ‘
6 {BD LA™ BD L mp(SAB), viy AB la v\
. R D
hinh chiéu cia SB lén mp(ABCD) nén N ,
(3B(ABCD)|=SBA=45" > SA=AB=a (Vi X
tam giac SAB vudng can tai A ) RS / =
B
AM 1 SB(gt
; (8) = AM L (SBD) =AM, (SBD) | =%0".
AM 1 BD(BD L (SAB))

b). Trong tam giac SAC dung HI||SA,Ie AC=HI L mp(ABCD) .

Vay AI 1a hinh chiéu cia AH trén mp(ABCD), do do
(AH,(ABCD))=HAT -HAC,

Trong ASAC vuéng tai A : tanSCA = > = 3 _ L . gca 300,
AC a3 3
Trong AHAC: HAC+HCA =90 = HAC=60°.
c). Mudn tim goc giita hai mat phing (SAD) va (SBC), ta phai tim giao tuyén cia
hai mét phing nay :

. [s<(sAD)~(SBD
co {AD(”BC)“( ):(SAD)m(SBD):SX(anADllBC) (2).
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BC L AK

= BC L mp(SAK)=BC L SK (2).
BC LSA

Ké AK LBCtaiK . Cé{

. . SA 1 Sx
Tir (1) va (2) = {SK | o.=|(sAD),(sBC) | - K.
Trong AAKBvudng tai K : AK = AB.cosKAB=a.cos30° = § (vi
DAB =60")
o3
Trong ASAK vuong tai A : tan ASK = 12_1; = i = 73 = ASK = arctan?

Cau 6: Cho hinh chop S.ABCD c¢6 SA vuong goc vai day ABCD, day 1a hinh
thang vuong tai A, c6 day 1on AB, AB=2a, AD=DC=a. V¢ AH_LSC,HeSC
va M 1a trung diém ciia AB. Goc giita (SDC) va (ABC) 1a 60°. Tinh :

). (sD,(sAB)) b). ((3AD),(sMC)) ¢). ching minh BC L (SAC)
LOI GIAI
2). Co {CD L AD
CD 1 SA
= CD L mp(SAD)=CD L SD.

(SCD)n(ABCD) =CD
Cé {AD LCD,SD LCD
AD < (ABCD),SD < (SCD)

=((5CD),(ABCD))=SDA = 60",

Trong ASAD €6 SA = AD.tan60° =a+/3 .

{AD 1 AB

= AD 1 mp(SAB), suy ra SA la hinh chiéu vudng goc cua SD
AD 1 SA

trén mp(SAB). Vay (SD,(SAB)) — DSA = 30°
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b). Ta c6 AD| CM(dé dang chimg minh dugc). Tim giao tuyén cta mp(SAD) va
Se(SAD)N(SCM)

mp(SCM): ¢ { AD||CM = (SAD) N (SCM) = Sx(Sx || AD || CM)
AD < (SAD),CM < (SCM)

Taco DA LSA(DA L (SAB))=SA L Sx

CM L (SAB)(vi CM || AD) = SM L CM = SM L Sx

Vay |(SAD),(SCM) |~ (3A,5M) = ASM.

AM_ a1 agM=30.

AS a3 B
). Ta cé’ACDM la hinh vuéng nén CM = a , trong tam giac ACB c6 CM la duong
trung tuyén va bang mot nita canh BC . Suy ra tam giac ACB vudng tai C .
6 {BC LAC
BC LSA

C6 tan ASM =

= BC L (SAC).

Cau 5: Cho hinh chop S.ABCD c6 day ABCD la hinh thoi tim O, canh
a, AABD déu,SO L (ABCD) vasO=a.
a). Chung minh: BD L (SAC).
b).Goi I 14 hinh chiéu ciia O trén BC. Chirng minh: (SBC) 1 (SOI) .
¢). Tinh goc giita SI va(ABCD) .
d). Tinh géc giita hai mit phang (SAC) va(SBC).
LOI GIAI
RS

b). C6 {BC 150
BC L Ol
ma BC < (SBC) = (SOI) L (SBC).

¢). C6 OI 14 hinh chiéu vudng goc cia SI trén
mp(ABCD). Do d6 goc giira SI va (ABCD) la

goéc SIO

= BD L (SAC)

— BC 1 (SOI),

Vi ABD la tam giac déu nén BD=a va AO = \2/?
Trong AOBI vudng tai I ¢6 Ol =OBsin60° = % @z#
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Trong ASOI vudng tai O c6 tanSIO = SO__a 4\—5 =SI0= arctan% .

01:& 3
4

¢). Theo chimg minh céu b) hai mat phing (SOI) va (SBC) vudng géc véi nhau
theo giao tuyén SI, trong mp(SOI) dung OH L SI = OH L (SBC)

6 {OB LGAO) [(SAC),(SBC)} - (OB,OH) - BOH .

OH L (SBC)
Vi OH L (SBC)=OH L HB = AOHB vudng tai H.
Trong ASOI vudng tai O C(')L2 :L2+L2 =1—62+i2 =OH= 57
OH" OI° OS® 3a° a 19
Trong AOHB vuong tai H co
a\/57

cos BOH = OH =19 _ @ = BOH = arccos 2\/57 .

OB a 19 19

2

Két luan [(SAC),(SBC)J — arccos 2‘1/5_7

Cau 6: Cho hinh chop tir gidc déu S.ABCD c6 canh day bang a, mat bén hop
v6i mit ddy goc 60°. Tinh goc giita cdc mit phang:
a). (SAB)va (SCD). b). (SAB) va (SBC).
LOI GIAI

a). Tinh géc giita hai mit phing (SAB) va (SCD)
Goi O latam ciaday . Goi H, I lan luot trung
diém cua CD , AB.

(SCD)n(ABCD) =CD
Tac6 :{OH L CD,OH c (ABCD)
SH 1 CD,SH < (SCD)

=[(SCD),(ABCD) |=SHO =60".
Trong ASHO vuong tai O c6

SO a3

tanSHO = — = SO =OH.tan 60’ = ——.
OH 2

Tim giao tuyén cia (SAB) va (SCD).
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Se(SAB)N(SCD)

Taco: {AB||CD = (SAB)n(SCD) = Sx(Sx || AB|| CD)
AB < (SAB),CD < (SCD)

AB 1 SI=5x L SI,CD L SH=>5x LSH

Vay goc [(SAB),(SCD)]=ISH. Vi AISH can c6 géc SHI=60° nén AISH

déu nén ISH = 60°

b). Tinh géc gitra hai mit phing (SAB) va (SBC)
Vi S.ABCD 1a hinh chép déu nén cac mit bén 1a cac tam giac can va bang nhau

do d6 ASAB = ASCB(c.c.c) . Hai mat phang (SAB) va (SBC) ¢6 giao tuyén SB . Ha

AH L SB thi CH 1 SB. Viy gdc gifta [ (SAB),(SCB)|= AHC.

2 2
Trong ASOB vudng tai O : SB=+/SO* + OB? = \/(a“fj {aﬁJ _afs.

2 2
Trong ASABCS : S, = -SLAB =~ AHSB= AH= 12D _ 3a _ 23
2 2 SB a5 5
2
Ta c6 tam gidc ACH can tai H tr chung minh trén , nén AH=CH = Z\Ti .
5
Ap dung dinh 1y cosin trong tam giac AHC :
4a® N 4a® 92
2 2 2 —_——t—=
cosaHC=AH +CH ZAC _ 5 5 -1 0= AHC = arccos| -
2AH.CH 5 ﬁ 4 4
5

Cau 7: Cho tam giac déu ABC canh a nim trong mp(P). Trén cac duong thing

vudng goc véi (P) v& tir B va C ldy cac doanBD = af ,CE=ay2 nim cung

mot bén ddi véi (P).
a). Chung minh tam giac ADE vudng. Tinh dién tich tam giac nay.
b). Tinh goc gitta hai mp(ADE) va (P).

LOT GIAI
Goi F 1a trung diém coa CE co
FE=FC= CE &.
2 2
Ap dung dinh 1y Pitago cho cic tam a/2
giac vuéng ABD , ACE , DEF c6 :
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AD? — AB? +BD? = 3%

AE? = AC? +CE? =3a%: DE* = DF? +FE? = 8a’

Trong tam gidc ADE : AE* = AD? + DE? =%+% =3a’. Viy tam giac ADE
vuong tai D
Vi BD L (ABC),CE L(ABC) nén tam gisc ABC 14 hinh chiéu vuéng géc ciia
tam giac ADE
Goi ¢la goc gitra hai mit phing (ADE) va mp(P).Chi y mit phing (ABC)
chinh 1a mp(P).
AB*\f3

= cosp= Swpe 4 aZ\/g =§.

AADE DE DA 2. 3%

SAABC =Cos .S AADE

Céu 8: Cho hinh chép S.ABCD c¢6 day la hinh vuong canh a, SAB la tam giac
déu va (SAB) L (ABCD). Tinh goc giita:
a). (SCD) va (ABCD). b). (SCD) va (SAD).

LOT GIAI s
a). Goi E, F lan luot trung diém cta AB, CD. i
Cé SE 1L AB( SAB tam giac
déu)= SE L mp(ABCD)

= CD L (SEF)=CD LSF .

, |CD _LEF
Co
CD L SE

Vay |(SCD),(ABCD) | =SFE.

Trong ASEF vuong tai E :

tanSFEzs—Ezﬁ.
EF 2

b). CD LEF vu CD L SE = CD L mp(SEF)= (SCD) L (SEF) .

+ Dyng EI L SF(IeSF)=EI L (SCD)=d(E,(SCD))=

+ Trong ASEF vudng tai E co 1.1 + ! :i+l=L:>EH:&

EI* ES* EF* 3a®> a® 3a° 7
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av21
7

+Vi AE|/CD= AE||(SCD)= d(A,(SCD))=d(E,(SCD))=

2 2
+ Ta cd SD? =SE? +ED? = SE? + EA? + AD? :3%+az+a2 —2a2.

+Dung AH 1 SD(HeSD), vi ASAD can tai A nén

2
AH = /SA? —SH? :Jaz —% :#
Tacd (SAD)(SCD)=SD,
a2
2
Goi ¢ 1a goc giira hai mit phing (SAD) va (SCD) . St dung cong thire tinh goc

d(A,(scD)) a{i Ji2 Ja2

& truong hop 3 ta duge sing = = = = ¢ =arcsin| —
P A TO =TS R [ 7 ]
2

Ae(SAD),d(A,SD)=AH=="=,d(A,(SCD

)22

Cau 9: Cho tir dién S.ABC ,hai mit phang (SAB) va (SBC) vudng goc véi nhau ,
6 SA vudng goc véi mit phing (ABC) ,biét SB=a/2,BSC=45",ASB=q. .

a). Chung minh BC vuong goc vdi SB .

b). Xac dinh o dé hai mit phing (SAC) va (SBC) tao véi nhau goc 60° .

LOI GIAI

a). Chirng minh BC vudng goc véi SB .
Vi SA 1 (ABC)=(SAB) L(ABC) (1)
Theo dé bai (SAB) L (SBC) @3]
Va  (ABC)n(SBC)=BC ®3)

(1), (2), (3) suy ra BC L(SAB) = BC L SB( hai mit phing cing vudng goc
v6i mat phing thir ba thi giao tuyén cua ching vudéng goc v6i mit phing thir ba ).
Dung AE L SBtai E, Dung AF 1 SCtai F . theo cau @) thi AE 1 (SBC)=>AE L SC

Véy SC L (AEF)=SC LEF.

Hai duong thang AF va EF lan luot thugc hai mat phang (SAC) va (SBC) cling
vudng goc voi giao tuyén SC . Nén [(SAC),(SBC)} = AFE =60".

Ta c0 AAEFvuong tai E (vi AEL(SBC)=AELEF ) c6
AE = EF.tan60° = EF./3 .
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Xét ASAEcO AE =SE.tano , Xét ASEF c6 EF =SE.sin45° = SET\E

Suyra AE= EF\E <> SE.tano = SEZJE «E & tano = g o= arctan?.

Cau 10: DU BI BAI HOC KHOI A NAM 2003
cho lang tru dung ABC.A'B'C' c6 ddy ABC la tam giac can véi AB = AC =
a, BAC=120°, BB' =a. Goi I trung diém CC'. Chirg minh tam giac AB'l vuéng
& A. Tinh cosin cia goc giita hai mit phang (ABC) va (AB'I).
LOI GIAI
goi H trung diém BC. Vi ABC can tai A nén
AH 1 BC,do BAC=120° = ACH =30’

Tacd AH=AC.sinACH =a.sin30° =

CH = AC.cos ACH = a.cos 30° = af

= BC=2CH=a\3
Ap dung PITAGO cho céc tam giac vuong: B'C'I, ABB', ACI

2
1B = B'C*41C? =3a% + & =19 AB? _ AB? 1 BB? —a? 4a? = 20"
=AC* +1C? :a2+£:£
4 4
2
Tac6IB” = AB?+ AT” = 132
Tacé
| a\/_ aZ\/_ 1 1 a a3
Sww =5 L ALaB = a2 = AABC:EAH.BC:E.a\EE: A

Goi o Ia g0c gitra 2 mat phing (ABC) va (AB'l) ta co

2 2
S sasc :SAAB‘I‘Cosa:COSa:(a f}(a \/EJ: \/35

4 10

Cau 11: Trong mit phing (P) cho hinh vuéng ABCD canh a. Liy hai diém M ,
N thuéc CB va CD. Pit CM = x , CN =y . Trén dudng thing vudng goc voi
mit phang (P) tai diém A lay mot dlem S . Tim hé thirc giira x, y dé:

a). ((SAM),(SAN))=45" b). (SAM) L (SMN)

LOI GIAI S
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Vi SA L (ABCD)=SA L AM,SA L AN, hai mat
phing (SAM) va (SAN) c6 giao tuyén la SA . Nén goc
gitra hai mat phang la goc gitta AM va AN chinh la goc
MAN =45" < A, =45°.

Taco A, +A,+A;=90" = A +A, =45".

, tan A +tan A tan A, +tan A
Co tan(A1+A3): ana, vian A, = ana, A, =1.(1)
1-tanA .tan A, 1-tanA .tan A,

Xét trong hai tam giac vuéng ABM va ADN cé

’canAlzy:a_X ,tanAzzﬁza_y 2.
BA a AD a
Thay (2) vao (1) :
e Loy B 6x)ay)
ﬁzl@ ) = p <:>a(2a—x—y):a(x+y)—xy
a a

<2a’ = 2a(x+y)—xy
b). Tacé SA L (ABCD)=(SAM) L (ABCD). Gia st (SMN)_L(SAM) ,thi hai mat

phiang (ABCD) va (SMN) cing vudng goc voi mat phiang (SAM) nén giao tuyén
cua chung la MN vubéng goc voi mat phang (SAM). Suy ra MN L AM hay

AMN =90°.
Luc dé M, +M, =90° = M, = A, (vi cung phu voi M, )

A a—x
Nén c6 tanM, =tan A, PR A <ay=ax-x* <X =a(x-y)
X a

Cau 12: Cho tam giac déu ABC canh a. Goi D 1a diém ddi ximg véi A qua BC.
Trén dudng thing vudng goéc voi (ABC) tai D ldy diém S sao cho SD = i.
Ching minh:
a). (SBC)_L (SAD). b) (SAB) L (SAC).
LOI GIAI
a). Chirng minh:(SBC) L (SAD).
BC L AD o
=BCL1(SAD)
BC L SD(SD L (ABCD))

ma BC = (SBC) = (SAD) L (SBC).
Vi tam giac ABC déu nén AB=BC=AC=a,
va c6 tam gidc DBC déu BD=DC=BC=a.
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Goi O=ACNBD. AO la duong cao clia tam

gidc ddu ABC nén AO = # — AD=a\3.

2
Tam gidc SDA vudng tai S: SA =/SD* + AD? = \/{%J +(ax/§)2 = 3\2Ea .

Ha OI LSA tai L. Tam gidc AAIO ~ AADS(g—-g).

Nen X A9 o129 pg_2
DS AS AS 2

Trong tam giac BIC c¢6 10 la duong trung tuyén va 10 :%BC. Suy ra tam giac
BIC vuong tai I, nghia la goc BIC=90°. Vay (SAB) L (SAC).

SA 1 BC(do BC 1 (SAD)) oA
BI L

Tacd {SA LOI :SAL(BCI):{ ().
CI LSA
BC,0Ol < (BCI)

T (1) suy ra [(SAB),(SAC)] ~[ BL,CI | = BIC = 90" = mp(SAB) L mp(SAC).

Céau 13: Cho hinh chép S.ABCD c¢6 day ABCD la hinh thoi tdm O, c¢6 canh

NG

bang a va duong chéo BD =a , SC = — va vuoéng goc voi (ABCD). Chung
minh (SAB) L (SAD).

LOI GIAI

S

Trong mit phing (SAC) , ké OH LSAtai H . Ta

AB\/_ a\/_ S AC—ad3.

c6 AABDdéu nén AO=""1Y2

Trong ASAC c6 SA =+ AC* +SC* :T
2

Tacd AAHO ~ AACS(g.g)= HO_A0
CS  AS
a3

=HO=—=— ‘a\/_
3a 2 2

N
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Trong tam gidc HBD c6 HO 1a dudng trung tuyén va HO:%BD:AHBD
vuong tai H.
BD L AC(vi ABCD hinh thoi)
BD 1 SC(SC L (ABCD)) = BD 1 (SAC)=BD LSA
AC,SC = mp(SAC)
. [SA LBD,SA 1L OH BH L SA
{BD, OH < mp(BDH) DH 1 SA
Vay goc gitra hai mat phang ( SAB ) va ( SAD ) 1a géc BHD . Theo chirng minh
trén BHD = 90" = mp(SAD) L mp(SAB)
Cau 14: Cho hinh chép S.ABCD c6 day la hinh thoi tim O, canh a,

Za\/§
3

= SA L mp(BDH)= {

SB=SD=a,BD = . Hai mit phang (SAC) va (SBD) cting vudng goc véi day.

a). Chirng minh tam giac SAC vudng tai S.
b). Ching minh (SBC) L (SCD).

LOI GIAI

a). Chirng minh tam giac SAC vuéng tai S.
Taco

SO=+/SB* -BO’ = (\F] \F

AO=+/AB* —BO? = / aJ— aJ—

Trong tam giac SAC c6 SO la duong trung tuyén va SO—%AC nén SAC

vuong tai S.
b). Chirng minh (SBC) L (SCD).

Ké OH vudng goc véi SC tai H.

Theo céu a) trong ASOCvudng tai O, ta c6 :OA=0C=0S, suy ra H trung
diém cua SC.

va l _ 1 1 o OSOC a3

O 0% oC 2 2 3
Jos? +oc

Xét ABDH c6 HO 1a dudng trung tuyén va HO = %BD , nén BHD vudng tai H (1)

ABCS cén tai B, suy ra BH 1L SC (2) . Twongty DH LSC (3)
Tir (1), (2), (3) : Véy [(SBC),(SCD) | =BHD =90° = (SBC) L (SCD).
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Céau 15: Cho hinh chop S.ABCD c6 SA vubng goc voi day la hinh vubng
ABCD. Goi O la tam cua day, v& CI vuéng goc véi SO tai I, v€ DH vudng goc
v6i SB tai H. Chirng minh rang :

a). Mait phang (SAB) vudng v6i mit phing (ADH).

b). CIvudng gbc véi mit phang (SBD).

¢). Hai mit phing (ABE) va (SAD) vudng goc nhau , v6i E 1a giao diém cia
SO va DH.

LOI GIAI
. [AD 1LSA
a). Co { 5

= AD 1 (SAB) = AD LSB, c6
AD L AB
{SBJ_DH

=SB L (ADH),
SB L AD

ma SB < (SAB) = (SAB) L (ADH).
BD L AC

b). C6 { = BD L (SAC)
BD L SA

= BD L CI(CI < (SAC)).

. [C11sO,CI1BD
{ = CI L (SBD) .

SO, BD = (SBD)

SD L BE

c). Taco
{SD L AB(AB L (SAD)

) = SD 1 (ABE),

ma SD < (SAD)=>(SAD) L (SBE).

Cau 16: Cho hinh chopS.ABC ¢6 day ABC la tam giac déu canh a, tim O.Hai
mit phang (SAB) va (SAC) cung vudng goc Vé’i(ABC) VaSA=a\3 .Goil la
trung diém BC.

a). Chtitng minh: BC L (SAI) va (SAI) 1(SBC) .

b). Tinh goc giita SB va(ABC) .

¢). Goi BK 1a dudng cao cuaASBC va J 1a trung diém cua AC. Ching
minh: SC L (BJK).

LOI GIAI
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a). CO BCLAI (Tinh chit tam giac déu),
BC L SA(do SA L (ABC))=>BC L(SAI),

ma BC L (SBC) = (SBC) L (SAI).
b). C6 BJLAC (Tinh chit tam giac déu),
BJ L SA(do SA L (ABC))= BJ L(SAC), = BJ LSC.

. [sCLBK
o{ — SC L (BJK)

SC L BJ
c). C6 BC L (SAI)=BC L OH(do OH = (SAI)) (1).

C6 SC L (BJK) = SC L OH(do OH = (BJK)) (2).
T (1) va (2) suy ra OH L (SBC).

(SAI) N (BJK) = OH
Cach 2: C6 {(SBC) L (SAI) = OH L (SBC).

(SBC) L (BJK)
) HO IO
C6 AIHO ~ AIAS(g.g) = —— = —
(88)= 35 = 5
1AI 1 s av/15
—HO=—3 SA=—3 2 3=
JSA? + AT \/ , 3a’ 15
3a” +

Cau 17: Cho hinh ch6pS.ABCD c¢6 day ABCD Ia hinh thang vudng tai A va
day 16n CD. Mit bén SAD la tam giac déu va nim trong mit phing vuéng goc
v6i day. Goi LJ lan lwot 1a trung diém cia AD va AB,
biét AB= AD =a,CD =2a.

a). Chimng minh: SI L (ABCD) va(SAB) L (SAD) .

b). Tinh goc tao boi SB va mit phang (ABCD).

¢). Tinh goc tao boi SC va(SIJ) .
LOI GIAI

a). Vi ASAD déunén SI L AD va SI :#.
(SAD) N (ABCD) = AD
C6 {(SAD) L (ABCD) = SI L (ABCD).
SI L AD;SI = (SAD)
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AB L AD
C6 {AB LI — AB L (SAD),
AD,SI c (SAD)
nhung AB c (SAB) = (SAB) L (SAD).
b). C6 IB 14 hinh chiéu vudng goc ciia SB trén mp(ABCD) do d6 goc giita SB va
mp(ABCD) la géc SBI .

2
Trong AABI vuong tai A c6 IB =y AB? +IA? = ,faz +az = # .

a3
Trong ASIB vudng tai [ c6 tanSBI = SL__2 _ @ =SBl = arctanﬂ .
BI af 5 5

¢). Goi E trung diém ctua AD. Suy ra tir gidc ADEB 1a b E c
hinh vuong. Trong tam giac BCD c6 BE la duong trung

. I
tuyén va BE = %DC — ABCD vudng tai B. \

Ngoai ra ¢6 I1J 1a duong trung binh cua A 3 B

AABD=1J||BD=1] L BC. Goi H=IJnBC Hinh2 H
. [cH LY O L A
Co CH L SI = CH L (SIJ) = IH 1a hinh chi€u vuéng goc cua SC trén mp(SLJ).

Do d6 goc gitta SC va mp(S1J) la goc CSH.
Mit phing day (ABCD) duoc vé lai & hinh 2.

Dé dang chitng minh ABHJ vudng can tai H= HB = HJ = \]F ff
2

Trong cac tam giac vudng can AIJ va BCE, c6 I]:AI\E:# ,
BC=BE\2 =a\2.

H=I+JH=

*/_ _3a\2, - CH=CB+BH= af+—=5a‘/5.
Z\F 4 N

9a? a\m

+
4 8 4

Trong ASIH vuong tai [ co SH =+/SI? +IH? =

Trong ASCH vudng tai H co
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Saﬁ

tanCSH:g: 4 :E:CSH:arctanE.
SH 3430 3 3
4

J15

Két luan [sc,(sU)J =arctan *_>

Cau 18: Cho hinh vudéng ABCD canh a va tam gidc déu SAB nam trong hai mit
phang vudng goc voi nhau, goi J trung diém ciia AB, K trung diém ctia CD.
a). Chimg minh rang (SJK) L (SCD)
b). Tinh goc gitta SA, SC véi mp(ABCD).
¢). Goi E, F 1an luot 14 hinh chiéu vudng goc ctia A trén SB, SC. Chirng minh
séu diém A, B, C, D, E, F ludn cach déu mot diem cé dinh.
LOI GIAI

Hai mat phang (SAB) va (ABCD) vudng goc véi
nhau theo giao tuyén AB, trong mp(SAB) c6 SJ L AB
(do SAB 1a tam giac déu)=SJ L (ABCD).

a). JK la duong trung binh cuia ABCD=CD 1]JK,
ngodi ra CDLS] (do SJ.L(ABCD)) = CD L(SJK)
ma CD — (SCD) = (SJK) L (SCD).

b). C6 AJ 1a hinh chiéu vudng goc ctua SA trén
mp(ABCD) = [SA,(ABCD)} —SAJ=60°(Do0 SAB
déu).
¢6 JC 14 hinh chiéu vuéng goc cuia SC trén mp(ABCD) = [SC,(ABCD)J =SCJ

Trong ASJC vuéng tai J, ¢6 SJ = %\ﬁ = # ;JC= «/BCZ +BJ* = % nén cé
a\3
tanSCJ = ﬂ -2 _ @ = S(CJ = arctan@ .
dJ afs 5 5
2
b). C6 OA=0B=0C=0D (O la tdm cta hinh vuéng ABCD) D).

Cb6 AACF vuéng tai F, nén OA =OC=OF (2.
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BCLS] AE L SB
C6 {BC L AB — BC L (SAB), va {AE L BC — AE 1 (SBC) ma
SJ, AB  (SAB) SB, BC = (SBC)

CE = (SBC) = AE L CE = AACE vudng tai E->OA=0C=0E (3).
Tir (1), (2), (3) suy ra sau diém A, B, C, D, E, F cach déu tam O c6 dinh.
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