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{CDJ'AD:CDL(SAD):CDLAK (2)

CD LSA
AK 1 SD(gt

' (5! = AK L (SCD)= AK LSC (**).
AK 1 CD(do (2))

Tir (*) va (**) suy ra SC L (AHK).
b). Trong mp(SBD), goi L=DJnSB, M=BJ]nSD.
Dé dang ching minh AD L mp(SAB) = AD 1L SB (3) .
SB L AD(do (3))
SB L AJ(doAJ L(SBD)) =SB L(ADL)=SBLDL (I).
AD,AJ < (ADL)

Ching minh twong ty thi SD 1 BM (11)
Tu (I),(H) xét trong tam giac SBD c6 J 1a giao diém cua hai dudng cao. Suy ra

J 1a truc tam cua ASBD.

Cau 17: Cho tir dién ABCD c6 DA 1 (ABC). Goi Al l1a duong cao va H 1a truc
tam cua tam giac ABC. Ha HK vudng géc voi DI tai K . Ching minh:
a). HK 1 BC. b). K a truc tam cua tam giac DBC.

LOI GIAI

Trong tam giac ABC goi M=CHNAB. Trong #
tam giac BCD goi N=CKnNBD.

BC L Al
a). Tacod <BC L DA
AILDA < (DAI),DANAL=A

BC L HK

= BC L (DAI) = {BC DI (*)

b). K a tryc tdm cua tam giac DBC.
HK 1 DI(gt)
C6 {HK 1L BC(do a)) = HK 1 (BCD).
DI, BC = mp(BCD); DINBC =1
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CM L AB
Co {CM L DA = CM L mp(DAB)= CM L BD (1)

AB,DA < (ABD); ABNDA = A

. |BD L. CM(do(1))

BD L mp(CMN)= BD L CN
BD L HK (do HK L (BCD)) - mp(CMN) = ()

Tu (*),(* *) =K 1a tryc tdm cua tam giac BCD.

Cau 18: Cho hinh chép S.ABC c6 SA = SB = SC = a,ASB=120",

BSC=90", CSA=60".
a). Chung minh tam gidc ABC vudng.
b). Xéc dinh hinh chiéu H cta S trén mp(ABC). Tinh SH theo a.

LOI GIAI B
a). AB? = AS? +SB> —2AS.BS.cos ASB = 3a’ = AB=a+/3

BC? =SB? +SC2 =2a> = BC =av2.

AC? =SA* +SB* —-2SASB.cosASB=a’ = AC=a

Ta c6 AB*=AC’>+BC’. Vay ABC la tam gidc 4

vuong tai C.
SH L mp(ABC

b). Vi mp(ABC) _ 1s _HB-HC. @
SA =SB =SC ¢

Vay H 1a trung diém ctia AB.

Vi tam gidc ASH 12 nita tam gidc déu nén SH = 57 = % .

Cau 19: Cho hinh chép S.ABCD, day ABCD la tr giac , c6 ABD la tam giac
déu , BCD la tam giac can tai C co6 BCD =120". SA L mp(ABCD).

a). Goi H, K 14 hinh chiéu vudéng goc ctia A trén SB, SD. Ching minh SC
1 (AHK).

b). Goi C’ 1a giao diém cua SC v&i mp(AHK). Tinh dién tich to giac AHC'K
khi AB=SA =a.

LOI GIAI

. |[AB=AD e ,
a). Vi suy ra AC la duong trung truc ctia doan BD.
CB=CD
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Tam gidc ABD déu, ABD=ADB=60°.
Tam giac BCD can tai C ¢6 BCD =120 = CBD =CDB=30".
Vay ABC=ADC=90°.

BC L AB

BC 1 SA(do SA 1 (ABCD)) = BC Lmp(SAB)=BC L AH.
AB,SA c (SAB), ABNSA=A
DC L AD

DC 1 SA(do SA 1 (ABCD))
AD,SA < (SAD), ABNSA = A

= CD L mp(SAD)= DC L AK.

AH L SB
5 { = AH L mp(SBC)= AH L SC (1).

0
AH 1 BC

AK 1 SD
' { = AK L mp(SCD)= AK L SC (2).

o
AK 1 CD
Tur (1) va (2) = SC L mp(AHK)
b). BDLAC, BDLSA = BD Lmp(SAC).

ASB =ASD

Ta c6 ASAB=ASAD(c.g.c)=
SB =SD

Xét hai tam giac vuong SAH va SAK, c6 : SA canh chung, ASB=ASD
= ASAH=ASAKnén SH=SK, ma SB=SD. Suy ra HK|/BD (dinh 1y dao
Talet).

BD L (SAC

6 { (SAC)

= HK 1L mp(SAC).Vay HK L AC' (Vi AC'cmp(SAC *),
BD | HK p(SAC). Vay ( p(SAC)) (*)

Taco AB=SA = ASAB vudng cin tai A nén H trung diém ctia SB.
Xét ASBD c6 HK i dudmg trung binh nén HK = %BD -2

Xét AABCvudngtai B: AC= AB__ E.

sin60” 3
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Vi SC L (AHK)=SC LAC'  (vi AC'cmp(AHK)).

Xét ASACvudng tai A : 12: 12+ 12=%+%=L2:AC':2_61
AC? AS? AC* a® 4a® 4a J7
Tae (*) thi t¢ giac AHC'K c¢6 2 duong chéo vudbng goc nén
1 la 2a a°
S =—HKAC' === —==——.
AHCK ™ o 22\/; 2\/;

Cau 20: Cho hinh chop S.ABCD c6 day la hinh vuong canh tdim O, AB = SA =
a , SA vuodng goc véi ddy (ABCD). Goi (P) 1a mat phang qua A va vudng goc
v6i SC, (P) cat SB, SC, SDtai H, I, K .
a). Ching minh HK||BD.
b). Ching minh AH 1L SB, AK 1 SD.
¢). Ching minh tr gidc AHIK c6 hai duong chéo vudng goc. Tinh dién tich
AHIK theo a.

LOT GIAI
a). Chung minh HK||BD.
Ta c6(SAC)n(ABD)=50;(P)~(SAC)=AL.

Goi L=AINSO.
‘ {BD 1 (SAC)=BD LSC

BD P).
mp(P)J_SC - ||mp( )

Co {I];; I(Ilz’; (55D) = (P)n(SBD)=HK, véi

HK diqua L va HK||BD.

b). Chirng minh AH L SB, AK 1 SD.
CD 1L AD

Ta co {BC A% Bel (SAB), { = CD 1 (SAD).
BC LSA CD L SA
Theo chimg minh trén ¢6 :
AH 1 BC(BC L (SAB))
= AH L (SBC)=> AH L SB.
AH 15C(SC L(P))

Tuwong tu ta chirng minh duge AK L mp (SCD) = AK 1 SD

¢). Chirng minh tir giac AHIK c6 hai dwong chéo vudng goc
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Do BD L (SAC)va BD||HK suy ra HK 1 (SAC)=HK L AI(AI < (SAC)).
Tinh dién tich AHIK theo a.

Trong ASAC cé Al la duong cao :

SA.AC a.axE 3 a%

ALSC =SAAC = Al = _ _
SA’+AC> a3 3

a2

Vi ASABvudng cin tai A nén H 1 trung diém BC, suy ra HK = %BD =—,

2
s =~ ALHK _Lave av2_a'v
2 2 3 2 6
Cau 21: Cho hinh chop S.ABCD, day ABCD Ia hinh chit nhat c6 AB =a, BC
= ay/3, mat bén SBC vuong tai B, SCD vudng tai D c¢6 SD = ax/g .
a). Chung minh SA 1 (ABCD) va tinh SA.
b). Puong thing qua A vudng goc voi AC, cat CB, CD tai I, J. Goi H 1a hinh
chiéu ctia A trén SC , K va L 14 giao diém cta SB, SD véi mp(HIJ) . Ching
minh AK 1| (SBC) va AL 1 (SCD).
c). Tinh di¢n tich tir giac AKHL.
LOT GIAI 3
a). Chirng minh SA
1 (ABCD) va tinh SA.
BC L AB ( vi ABCD Ia
hinh chr nhat ) (1) ,
BC LSB ( vi ASBC vuong
taiB) (2). L
T (1) va (2) suy ra 7
BC L mp(SAB)[vi ABSBc (SAB)] 1/

Két luan S

= B ~,
Vay mp(SAB) L mp(ABCD)| vi BC = (ABCD) ]| (*).
Chtng minh tuong ty thi CD L mp(SAD)= mp(SAD) L mp(ABCD)  (*¥)
Ta c6(SAB)N(SAD)=SA, va tr (*) (**) suy ra SA L mp(ABCD).
Xét ASAD vudng tai A : SA =+SD*-AD’* = a2
b). Chitng minh AK 1 (SBC) va AL L (SCD).
(IH)~(SBC)=1IH, goi K=SBNIH =K =SBnmp(IJH)
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(IH)~(SCD)=JH, goi L=SDNJH=L=SD mp(IJH)
Ching minh AK 1 (SBC):

{IA L AC(gt)

TA SAC) =1IA 1SC (3
IA LSA(SA L (ABCD),IA c (ABCD)) = 1A Lmp(SAC) =IALSC (3)

SC L AH(gt SC L P
(g ) :>SCJ_mp(P) ; mp( ) :>mp(P)J_mp(SBC)

SC L1A(do(3)) SC = mp(SBC)

mp(P) N (SAB) = AK

mp(P) 1 mp(SBC) = AK L mp(SBC)

mp (SAB) 1L mp (SBC)
Ching minh hoan toan tuong ty AL L mp(SCD) .

¢). Tinh dién tich tir giac AKHL.
Xét ASABvudng tai A :
SB=JAS> + AB> —av/3, AKSB = AB.AS = AK = Azﬁs - %
Xét ASAD vuong tai A : ALSD =AD.AS= AL = ADAS _ & .
SD J5
Xét ASACvudng tai A :
_ 2 2 _ _ _ACAS _ 2a

SC=AS?+AC? =a\6, AHSC = AC.AS = AH = T

Vi AK L (SBC)= AK LKH . Xét AAKH vudng tai K :

KH = JAH? —AK? = 2Y2 |
N
a2

Vi AL L (SCD)= AL LLH. Xét AALHvuéng tai L : LH = JAH? - AL = NG
15

1 1 1(av2 a2 a6 a2 ) 8a?
S =S S =—AKHK+—-ALHL=— ) . = .
AKHL AAKH + AALH 2 + 2 2 ( \/5 \/5 + \/g \/ﬁ} 15

GOC GIU’A HAI PUONG THANG

e Cich xac dinh géc giira hai dwong thang chéo nhau a va b:
Chon diém O thich hop, 16i ké hai dudng thang di qua diém O: a’// ava b’// b.
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e Cac phuong phap tinh goc:
+ Str dung h¢é thuc lugng trong tam gidc:

Pinh li sin: 2 =2 __¢
sinA sinB sinC
2, 2 2
DPinh li cos: cosA = b +c -a
2bc

u,u,
+ Tinh gbc theo vecto chi phuong: cosp = ——:
u,|.[u,

eChiy. + 0°<p<90°
+ AB 1 CD < AB.CD =0.

+ Néu a va b song song hodc tring nhau thi ¢ =0°.

Cau 1: Cho hinh chép S.ABC ¢6 SA =SB =SC =AB=AC=a, BC = a\2 .
Tinh goc giira hai dudng thang SC va AB.

LOI GIAI B
Goi E, F, G lan luot 1a trung diém cua BC,
AC, SA. Ta «c¢6 EF|AB, FG|SC

G
= SC,AB|~| EF,FG |~ EFG hodic
1 a 4 ¢
180°~EFG. Tacd FE=FG=_AB=—
ABAG = ACAG(cgc)=GB=GC.  Tam E

giac GBC can tai G c6 GE la duong cao

GE =+/BG? -BE?® = \/{#I {&Jz =2

B
2 2

Tam giac EFG déu vi ¢6 3 canh bang nhau. Vay EFG =60°.
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Cau 2: Cho hinh hop ABCD.A'B'C'D' c6 do dai tat ca cac canh déu béng a>0
va BAD =DAA'=A'AB=60°. Goi M, N lan luot 1a trung diém cua AA', CD.
Chimng minh MN||mp(A'C'D) va tinh cosin cua gc tao béi hai duong thing
NM va B'C.
LOT GIAI
Goi I trung diém cia DC'. Trong tam giac CDC'
co NI la duong trung binh ctia tam giac, nén :
NI || CC'
NI = lCC'
2
(ccaar |NHIAA NI||MA'
a = 1 2=
CC'=AA' NI:EAA' NI=MA"

B c

Vay tor giac MNIA' 1a  hinh binh hanh nén MNJIA" ma
IA'c(A'C'D')=MN|(A'C'D).

i {?glllll;i' = (CB',MN) = (DA',IA') ~DA'T hojic 180’ ~DA'I
Ta c6 tam giac DAA' déunén DA'=a..
Ap dung dinh 1y cosin cho A ABC ¢6 ABC =120°:
AC? = AB”> + BC? —2AB.BC.cos120° =3a> = AC =a+/3..

AB'=a 3.
Vay c6 AC=A'C'=a, AB'=DC'=a+3.
Trong ADA'C' ¢6 A'l 1a dudng trung tuyén :

12 [ 12 12 2 2 2 2
IA'ZZDA +A'CY DC _a +3a” 3a :5a :IA':a\/g.
2 4 2 4 4 2
12 12 2
Trong AA'DI ta Cé:cosDA'I=DA +IA"-DI = 3 >0.
2.DA'IA’ 245
3\5

Két luan : cos [MN,CB'J = ‘cos DA'I‘ 3 .
25 10

Cau 3: TSPH K.A 2008
Cho ling tru ABC.A'B'C' ¢6 d6 dai canh bén bang 2a, ddy ABC la tam giac

vuong tai A, AB =a, AC = a+/3 va hinh chiéu vuong goc cua dinh A' trén mat



