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AD? = AB? +BD? = 3a
AE? = AC® + CE? =3a2; DE? = DF? + FE? = 3’
2
Trong tam giac ADE : AE*> = AD* + DE* = 3; + 3; =3a’. Vay tam giac ADE

vuong tai D

Vi BD L (ABC),CE L (ABC) nén tam gidc ABC Ia hinh chiéu vudng géc cua
tam giac ADE

Goi ¢la goc gitta hai mat phang (ADE) va mp(P).Cha y mat phang (ABC)
chinh 1a mp(P).

AB2\3

S saBc 4 az\llg \/?_’
AADE:>COS(P=S =1 = 3 _?.
weE O DEDA 2 %

S

=Cos (.S

AABC

Cau 8: Cho hinh chép S.ABCD c6 day 1a hinh vuoéng canh a, SAB la tam giac
déu va (SAB) L (ABCD). Tinh géc giira:
a). (SCD)va (ABCD). b). (SCD) va (SAD).

LOT GIAI s
a). GoiE,F lan luot trung diém cua AB, CD. \
Co SE L AB( SAB tam giac
déu)= SE L mp(ABCD)

) {CD LEF
(0]

= CD L (SEF)=CD LSF .
CD LSE

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

Trong ASEF vudng tai E :

SE\/_

EF
b). CD LEF vu CD 1 SE = CD 1 mp(SEF)=(SCD) L (SEF) .

nSFE =

+ Dung EI L SF(I1eSF)= EI L (SCD)= d(E,(SCD))=EI

= +—=--=EH=

+ Trong ASEF vuong tai E c6 — = +
8 & EI2 ES* EF* 3a*> a*> 3a°

1 1 4 1 7 . a3
7
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+Vi AE||CD= AE||(SCD)=>d(A,(SCD))=d(E,(SCD))=

av21
7
. 2 2 2 2 2 2 3a’ a’ 2 2
+ Ta co SD* =SE* +ED* =SE* +EA* + AD :T+Z+a =2a°.
+Duyng AH L SD(HeSD), vi ASAD can tai A nén

2
AH =+/SA? —SH? =4/a2 —a? =¥

Ta ¢6 (SAD)N(SCD)=SD,

A<(SAD),d(A,SD)=AH = #,d(A,(SCD)) ~ a“éﬁ .

Goi ¢ la goc giira hai mat phang (SAD) va (SCD) . Str dung cong thirc tinh goc

avy21
d(A,(SCD BN J
O truong hop 3 ta dugc sing = Ej(A( SD))) = fE = ;12 — @ = arcsin {%J
, a
2

Ciu 9: Cho tir dién S.ABC ,hai mit phang (SAB) va (SBC) vudng goc v6i nhau ,
6 SA vudng gbe voi mit phing (ABC) ,biét SB=a2,BSC=45°,ASB=a..

a). Chirng minh BC vudng gbc véi SB .

b). Xéc dinh o dé hai mit phang (SAC) va (SBC) tao v6i nhau goc 60° .

LOI GIAI

a). Chirng minh BC vuodng goc voi SB .
Vi SA 1L (ABC)=>(SAB) L(ABC) (1)

Theo dé bai (SAB) L (SBC) (2)

Va  (ABC)n(SBC)=BC 3)
(1), (2), (3) suy ra BCL(SAB) = BC LSB( hai mit phang cing vudng goc

v6i mat phang th ba thi giao tuyén cua chung vudéng goc voi mit phang thir ba ).
Dung AE LSBtai E, Dyng AF L SCtai F . theo ciu a) thi AE L (SBC)= AE LSC

Vay SC L (AEF)=SC LEF.

Hai dudng thang AF va EF lan luot thudc hai mit phang (SAC) va (SBC) cling
vudng goc v4i giao tuyén SC . Nén [(SAC),(SBC)} = AFE=60".

Ta c6 AAEFvuong tai E (vi AEL(SBC)=AELEF ) ¢
AE =EF.tan60° = EF.\/3 .
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SEA2
2

Xét ASAEcO AE =SE.tana., xét ASEF c6 EF =SE.sin45° =

%xﬁ@ tanaz@:azarctang.

Suyra AE= EF./3 < SE.tana =

Ciu 10: DU BI PAI HOC KHOI A NAM 2003
cho lang tru dung ABC.A'B'C' c6 day ABC la tam giac can voi AB = AC =
a, BAC =120°, BB' =a. Goi I trung diém CC'. Ching minh tam giac AB'I vudéng
& A. Tinh cosin cta goc gitta hai mit phang (ABC) va (AB').
LOI GIAI 4 o
goi H trung diém BC. Vi ABC can tai A nén :
AH 1 BC,do BAC=120° = ACH =30’

Taco AH=AC.sin ACH =a.sin30° ==

CH = AC.cos ACH =a.cos30° = a*/_
—BC=2CH=a\3 B
Ap dung PITAGO cho cac tam giac vuong: B'C'I, ABB', ACI
2 2 2 2 a’ 13a’ 2 2 2 2 2 2
IB”=B'C"+IC"” =3a”" +— = ;AB"” = AB° +BB"” =a” +a” =2a
2 2
AP = AC? +1C? =a? + 2 =52
4 4
y 2 2 2 13a2 A~ ., ' A .
TacoIB” =AB"+ Al = . Vay tam giac B'Al vudng tai A.
Ta co
1 1 ax/_ azx/1_0 1 1 a azleg
S..=—ALAB' == S =—AHBC==-a+3.—=
AL 2° 2 4 MC 2 24_2 4

Goi o la goc gitra 2 mat phéng (ABC) va (AB'l) ta co

a:a(fﬂmwg—o

4 10

SAABC = SAAB'I .

Céu 11: Trong mit phang (P) cho hinh vuéng ABCD canh a. LAy hai diém M ,
N thudc CB va CD. Pit CM = x , CN =y . Trén duong thang vudng goc voi
mat phang (P) tai diém A 1y mot dlem S . Tim hé thirc giita x, y dé:

a). ((SAM),(SAN)) =45’ b). (SAM) L (SMN)
LOI GIAI




Vi SA L(ABCD)=SA L AM,SA L AN, hai mat
phang (SAM) va (SAN) c6 giao tuyén 1a SA . Nén goc
gitra hai mat phang la goc gitta AM va AN chinh 1a goc
MAN =45’ < A, =45°.

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

tan A, +tan A, tan A, +tan A

Co tan(A +A) s, rranf, o fans, land, =1.(1)
1-tan A .tan A, 1-tan A .tan A,

Xét trong hai tam gidc vuong ABM va ADN co

BM _a-x _DN a-y

tan A, = —_— , tan A, = (2).
BA a AD
Thay (2) vao (1) :
ot 2axey_@—(ax)(a-y)
—a a _ = —x—v)= —
axa-y le S . <:>a(2a X y) a(x+y) Xy
a a

& 2a% = 2a(x+y)—xy
b). Ta c6 SA L (ABCD)= (SAM) L (ABCD). Gia sir (SMN) L (SAM) ,thi hai mat
phing (ABCD) va (SMN) cuing vudng goc vOi mat phing (SAM) nén giao tuyén
cua chiung la MN vuong goc v6i mat phang (SAM). Suy ra MN L AM hay
AMN =90°.

Luc d6 M, +M, =90° =M, = A, (vi cung phu v6i M, )

Nén c6 tanM, =tan A, ey 2 Say=ax—x" <X =a(x—y)

X a

Céu 12: Cho tam giac déu ABC canh a. Goi D 1a diém d6i xtmg véi A qua BC.

.

Trén dudng thing vudéng goc véi (ABC) tai D 1ay diém S sao cho SD =

Chiing minh:
a). (SBC) L (SAD). b) (SAB) L (SAC).
LOI GIAI
a). Chirng minh:(SBC) L (SAD).
BC L AD
BC 1. SD(SD L (ABCD)

N

®
©
>

):> BC L (SAD)

ma BC < (SBC)= (SAD) L (SBC).
b). (SAB) L (SAC). D A:-

Vi tam giac ABC déu nén AB=BC=AC=a,
va c6 tam giac DBC déu BD=DC=BC=a.
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Goi O=ACNBD. AO la duong cao cua tam

a3

gidc déu ABC nén AO = — — AD =a\3.

2
Tam gidc SDA vudng tai S: SA = /SD? + AD? = \/{#} +(a\/§)2 _ 3\£5a .

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

Nen 2L _29 529 g2
DS AS AS 2

Trong tam giac BIC c6 10 1a dudng trung tuyén va 10 = %BC . Suy ra tam giac
BIC vuéng tai I, nghia la goc BIC =90°. Vay (SAB) L (SAC).
SA 1 BC(do BC L (SAD))
BI 1L SA

Ta co {SA L OI :SAL(BCI):{ ().
CILSA
BC,Ol < (BCI)

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

Cau 13: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi tam O, c6 canh

a6

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

LOI GIAI
S
Trong mit phiang (SAC) , ké OH LSAtai H. Ta
¢6 AABDdéu nén AO—M a*/_ — AC=a\3.
Trong ASAC ¢6 SA =+AC? +SC? = 3a
NA
Ta c6 AAHO~AACS(g.g):>H—O:A—O
CS AS
aV3
— HO =2 .Q . .
3 2 2
J2
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Trong tam giac HBD c6 HO la duong trung tuyén va HO:%BD:AHBD

vudng tai H.
BD L AC(vi ABCD hinh thoi)
BD 1 SC(SC L (ABCD)) = BD 1 (SAC)=BD LSA
AC,SC = mp(SAC)
Co {SB’E t)]f{D SALOR o) mp(BDH) = {BH oA
,OH c mp(BDH) DH 1 SA

Viy goc giita hai mat phang ( SAB ) va ( SAD ) 1a goc BHD . Theo chimg minh
trén BHD =90° = mp(SAD) L mp(SAB)
Cau 14: Cho hinh chop S.ABCD c¢6 day la hinh thoi tdm O, canh a,

Za«/_

3 3 . Hai mit phang (SAC) va (SBD) cing vudng goc voi day.

a). Chung minh tam gidc SAC vudng tai S.
b). Chung minh (SBC) L (SCD).

SB=SD=a,BD =

LOI GIAI s
a). Chung minh tam giac SAC vuong tai S.
Ta co

S0 =3B BO7 = |z 23 | _a¥6 ;o
3 3 ’ // i

2 A 'l\ __i_,_"i/" b
AO=+AB? -BO* = JE _av6 N,

B a C

Trong tam giac SAC ¢6 SO 1a duodng trung tuyén va SO:%AC nén SAC

vuong tai S.
b). Chirng minh (SBC) L (SCD).
K¢é OH vudng goc véi SC tai H.
Theo cau a) trong ASOC vudng tai O, ta c6 :OA=0C=0S, suy ra H trung
diém cuia SC.
L _ 1 1y 0soC a3
OH*> 0S* 0C?

Josstoc? 3

Xét ABDH ¢6 HO 1a duong trung tuyén va HO = %BD ,nén BHD vudng tai H (1)

Va

ABCS can tai B, suy ra BH L SC (2) . Tuongty DH LSC (3)
Tir (1), (2), (3) : Vay [(SBC),(SCD) |=BHD =90" = (SBC) L (SCD).
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Cau 15: Cho hinh chép S.ABCD c6 SA vuodng goc véi day 1a hinh vudng
ABCD. Goi O la tam cua day, v€ CI vuéng gbéc véi SO tai I, vé DH vuong goc
v6i SB tai H. Ching minh rang :

a). Mit phiang (SAB) vudng véi mit phang (ADH).

b). CI vudng goc v6i mit phang (SBD).

¢). Hai mit phang (ABE) va (SAD) vudng goc nhau , v6i E 13 giao diém cua
SO va DH.

LOI GIAI
AD 1 SA
a). Co { S

= AD 1 (SAB) = AD 1SB, c6
AD 1 AB

{SB P spl (ADH),

SB L AD
ma SB < (SAB) = (SAB)L(ADH).
b). C¢ {BD LAC

()

= BD L (SAC)
BD 1 SA

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

CI LSO, CILBD
{ = CIL(SBD) .

Co
SO, BD < (SBD)

SD L BE

) Taco {SD 1 AB(AB L (SAD)

) = SD L (ABE),

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

Céu 16: Cho hinh chopS.ABC c6 day ABC 1a tam giac déu canh a, tim O.Hai
mit phang(SAB) va(SAC) cung vudng goc véi(ABC) vaSA=ay3 .Goil la
trung diém BC.

a). Chimg minh: BC L (SAI) va(SAI) L (SBC) .

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

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

LOI GIAI
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a). C6 BCLAI (Tinh chat tam giac deu),
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 1 (ABC))= BJ L(SAC), = BJ LSC.

LBK
co 1€ — SC L (BJK)
SC L BJ

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

Co SC L (BJK)=SC L OH(do OH = (BJK)) (2).
Tu (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 ) = 110 _ 1O
© (88)= 25T
Tt S
LHO-=—3  gaA-_83 2 .[5- .
332 15

[g A2 2 ’
SA” + Al 382 + 2

Cau 17: Cho hinh chopS.ABCD c6 ddy ABCD la hinh thang vudng tai A va
day 16n CD. Mit bén SAD la tam gidc déu va nam trong mit phang vudng goc
v6i day. Goi LJ lan lwot 1a trung diém cia AD va AB,
biét AB= AD =a,CD =2a.

a). Chimng minh: SI 1 (ABCD) va (SAB) L (SAD) .

b). Tinh goc tao boi SB va mit phang (ABCD).
¢). Tinh goc tao boi SC va(SI]) .

LOI GIAI
a). Vi ASAD déunén SI L AD va SI= # .
(SAD) ~(ABCD) = AD
C6 {(SAD) L (ABCD) — SI L (ABCD).
SI L AD;SI  (SAD)
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AB 1 AD
Co6 {AB LSI = AB L (SAD),
AD,SI c (SAD)
nhung AB — (SAB) = (SAB) L (SAD).
b). C6 IB 1a hinh chiéu vudng goc ctia SB trén mp(ABCD) do d6 goc giira SB va
mp(ABCD) la goc SBI .

2
Trong AABI vuéng tai A c6 IB =+AB? +1A? =, /az + az = g .

a3
Trong ASIB vudng tai [ c6 tanSBI = SL__2 _ @ = SBI = arc’canE .
Bl a5 5 5

¢). Goi E trung diém cua AD. Suy ra tir giac ADEB la p E c
hinh vudng. Trong tam gidc BCD c6 BE la duong trung

. 1
tuyén va BE = %DC = ABCD vudng tai B. \

Ngoai ra c6 IJ 1a dudng trung binh cua 4 7 B

Hinh2 H

AABD =1J || BD=1J L BC. Goi H=IJ~BC

] {CHLH

CH L SI — CH L (SIJ) = IH 14 hinh chiéu vuéng goc ctia SC trén mp(SI)).

Do do goc gitra SC va mp(S1J) 1a goc CSH.
Mit phing day (ABCD) duoc v& lai ¢ hinh 2.

Dé dang chiing minh ABHJ vuéng can tai H= HB=H]J = % = i«/_ .
2 2

\/-_i

Trong cac tam giac vuong can AIJ va BCE, c6 IJ=AI

BC=BE\2 =a\2.

IH=I]+]H—a

V2, 8 32y cppoaaet o522
2f 4 22 4
a’ +9a2 _a@

4 8 4

Trong ASIH vuédng tai [ c6 SH =+/SI?> +IH? =

Trong ASCH vuong tai H c6

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




5a«/§
CH 4 15 J15

tan CSH = = = = CSH = arctan — .
SH a30 3 3

4

Két luan [SC, (SI])} = arctang

Céu 18: Cho hinh vuéng ABCD canh a va tam giidc déu SAB nidm trong hai mat
phang vudng goc v6i nhau, goi J trung diém cua AB, K trung diém cua CD.
a). Chuing minh rang (SJK) L (SCD)
b). Tinh goc gitra SA, SC v&1 mp(ABCD).
c). Goi E, F 1an luot 1a hinh chiéu vudng goc cua A trén SB, SC. Chimg minh
séu diém A, B, C, D, E, F luén c4ch déu mot diém c6 dinh.
LOI GIAI

Hai miat phang (SAB) va (ABCD) vudng goc voi
nhau theo giao tuyén AB, trong mp(SAB) c6 SJ L AB
(do SAB la tam giac déu)=SJ L (ABCD).

a). JK la duong trung binh cia ABCD=CD 1 ]JK,
ngoai ra CDL1S] (do SJ] L(ABCD)) = CD L (SJK)
ma CD < (SCD) = (SJK) L (5CD).

b). C6 AJ 1a hinh chiéu vudéng gbc cua SA trén
mp(ABCD) = [SA,(ABCD)} ~SAJ=60"(Do SAB
déu).
¢6 JC 14 hinh chiéu vudng goc cua SC trén mp(ABCD) = [SC,(ABCD)} =SCJ

Trong ASJC vudng tai J, c6 SJ = %\/5 A ; JC=4/BC* +BJ* = % , nén co

3
2
a3
s o 15 J1i5

tan SCJ =———=—:SC]=arctan?.

C] a5 5

2
b). C6 OA=0B=0C=0D (O la tam cta hinh vudng ABCD) (1).
C6 AACF vuong tai F, nén OA =0OC =OF ).
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BC LSJ AE 1 SB
C6 {BC L AB — BC L (SAB), va {AE L BC — AE 1 (SBC) ma
SJ, AB c (SAB) SB,BC — (SBC)

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