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PHUONG PHAP CHUNG MINH DUGNG THANG VUONG
GOC VG1 MAT PHANG

Dé chimg minh duong thing a vudng goc voi mit phing (P) ta thuong sir dung
cac phuong phap sau:
1). Mubn ching minh dudng thing a vudng goc
v6i mdt phang (P). Ta phai chimg minh duong

thang a vudng goc voi hai dudng thang cit nhau 1_7 b
thuoc mit phang (P). : X
P E

albvasg alc
bnc=l =al(P)
b; cc (P)

2). Hai mat phang (Q) va (R) c6 giao tuyén a
cling vudng géc v6i mit phiang (P), thi a vudng
géocvei®. 1]
Q) L (P)
(R) L(P) =al(@P
QNR)=a

3). Hai mit phing (P) va (Q) vudng gbc véi nhau

theo giao tuyén b. Mot duong thang a thuoc mit
phing (Q) vudng goc véi b, thi a vudng goc véi

mit phiang (P). 7

(P) L(Q)

- Q
PNQ=b_ |
ac(Q

alb

4). Chimg minh duodng thing b vudng goc véi

mit phang (P) , duong thang a song song vdi b
,suy ra a vuéng gbc vadi (P). / M —. /
| o

{a//b —a L (P)
b L (P)
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5). Ching minh duong thang a song song voi mit -
phing (Q), mit phing (P) song song véi (Q), nén
a vudng goc voi (P).
{a L(Q
=a
(Q)//(P)

Hai tru cgt de giai toan cua dang nay :

1 (P)

— Muén chimg minh duong thing d vudéng géc voi miat phang (P), ta phai
chimg minh dwong thing d vudng goc voi hai duong thang cat nhau thugc mat
phang (P).

— Khi duong thang d vudng goc véi mit phang (P) thi duong thang d vudng
goc voi moi dwdng thudc mit phing (P).

BAI TAP
Cau 1: Hai tam giac cAn ABC va DBC nam trong hai mp khac nhau tao nén tir
dién ABCD. GoiI1a trung diém cta BC.

a). Chirng minh BC L AD.
b). Goi AH la duong cao cua tam giac ADI. Chiing minh AH L (BCD).

LOI GIAI
a). Ching minh BC L AD.

Vi tam gidc ABC can tai A nén AI 1L BC,va tam gidc DBC can tai D nén
DI L BC.
Ta co:
BC L Al

BC L DI
AIDI c (ADI),AInDI =1

= BC L mp(ADI)=> BC L AD
b). Chirng minh AH L (BCD).
AH 1 DI(gt)
Co4AH LBC(ViBC L(ADI)> AH) = AH L mp(BCD).
BC,DI < (BCD),BCDI=I

Cau 2: Cho hinh chdop S.ABC c¢6 SA vudng goc véi day (ABC), tam giac ABC
vuong can tai B. Goi G 1a trong tam cua tam giac SAC va N la diém thudc canh
SB sao cho SN = 2NB. Chirng minh:

a) BCL (SAB). b) NG L (SAC).
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LOI GIAI

BC L AB(gt)
a). C6 {BC LSA(viSA L (ABC)>BC)
AB,SA c (SAB)& ABNSA = A

= BC L (SAB).
b). Goi H trung diém cia AC . Tam giac
ABC vudng can tai B nén BH 1L AC
BH L AC
C6 {BH LSA(viSA L(ABC) > BH)
SA,ACc (SAC)&SANAC=A

= BH L (SAC).

Xét tam gide SBH c6 o= 56 _ 2 NG || BH (Dinh I déo Talét).
SB SH 3

Ma BH L (SAC) = NG L(SAC).
Cau 3: Cho tir dién ABCD ¢6 ABLCDva AC LBD. Goi H la hinh chiéu
vudng goc ctia A xudng miat phiang (BCD) . Chimg minh ring H 14 tryc tim cua
tam giac BCD va AD L BC.

LOI GIAI

CD 1 AB(gt)
C6 {CD L AH(do AH 1 (ABC))=CD L (ABH)
AB,AH c (ABH)

= CD 1 BH(do BH < (ABH)) (1)

Chimg minh twong tw BD L mp(ACH)

=BDLAH (2)

Tt (1) va (2) suy ra H truc tam cua tam giac ABC.
BC L DH

Vi {BC L AH(gt) = BC L mp(ADH)= BC L AD(do AD = (ADH))
AH, DH c (ADH)

Cho tir dién SABC c6 day ABC vudng tai A, biét SB L (ABC),SB = AB. Goi H,
L, K 14n luot 12 trung diém cta SA, AB, BC. Chirng minh rr:ing:
a). AC L (SAB) b). BH L (SAC) ¢). KILSA d). AB LTH
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LOI GIAI s
AC L AB
a). C6 {AC LSB = AC 1 (SAB)
AB,SB c (SAB)
b). Vi SB= AB= ASAB cén tai B= BH 1 SA
BH 1 SA B
Co6 {BH L AC(do AC L (SAB)> BH)= BH L (SAC)
SA,AC < (SAC)
¢). KI 1a duong trung binh cia AABC = KI|| AC,

ma AC L (SAB) = KI L (SAB) = KI L SA(do SA c (SAB)).

d). C6 HK la duong trung binh ctia ASAB = HK ||SB, ma SB L AB= HK L AB.

AB 1 HK
Vay {AB LKI = AB L (HIK)= AB LTH
HK, KI < (HIK)

Cau 4: Cho tir dién ABCD c6 DA L (ABC), ABC la tam giac céan tai A. Goi M
1a trung diém ctia BC. VE AH LMD tai H.
a). Chung minh AH 1 (BCD).
b). Goi G, K 1an luot 13 trong tdm cua tam gidc ABC va DBC. Chirng minh
GK 1L (ABC).
LOI GIAI
a). Ching minh AH | (BCD).
Vi AABC can tai A nén BC L AM,

vaBC L AD = BC L mp(DAM).
AH 1 BC(BC L (DAM))
Taco: |AH1DM(gt)

BC,DM c(BCD), BCADM =M
= AH 1 (BCD).

b). Chirng minh GK | (ABC).
Vi G, K 1an luot 14 trong tAm cua tam giac ABC va DBC. Theo tinh chét trong tam:

AG_2

AM 3 :ﬁz% = AD||KG (theo dinh ly Talet dao).
DK_2 ~AM DM

DM 3

Ma AD L(ABC) =KG L(ABC)(dpem)

Cau 5: Cho hinh chép S.ABCD , ¢6 day la hinh vudéng tdm O. SA L (ABCD).
Goi H, 1, K 1an luot 13 hinh chiéu Vuong gdc cua A trén SB, SC, SD.
a) CMR: BC 1 (SAB), CD 1 (SAD), BD 1 (SAC).
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b) CMR: AH, AK cung vudng goc v6i SC. Tur d6 suy ra 3 duong thang AH, Al
AK cung nam trong mot mat phang.
¢) CMR: HK L (SAC). Tu d6 suy ra HK 1 AL
LOI GIAI
a) CMR: BC L (SAB), CD L (SAD), BD L (SAC).
Chung minh BC L (SAB). Cé s

BC L SA(SA L(ABCD))
BC L AB(gt)
SA,ABc (SAB) ,SANAB=A
= BC L (SAB)
Chtng minh CD L (SAD).
CD L SA(SA 1 (ABCD))
Vi {CD L AD(gt)
SA,AD < (SAD) ,SANAD = A

= CD 1 (SAD)

DB 1 SA(SA L (ABCD))
Chimg minh BD 1 (SAC). Vi {BD L AC(gt)
SA,ACc(SAC),SANAC=A
= BD L (SAC)

b) CMR: AH, AK cung vudéng goc véi SC

AH 1 SB(gt)

C64{ AH L BC(BC L (SAB)) = AH L (SBC)= AH 1 SC
SB,BC = (SBC) & SBNBC=B
AK 1 SD(gt)

C6 { AK L CD(CD L (SAD)) = AK 1 (SCD)= AK L SC

SD,CD < (SCD) , SDNCD =D

Vi AH, AK, AI c¢6 chung diém A va cing vudng goc véi SC. Nén ba duong
thang AH, AK, AI dong phang.
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¢). Ta c6 tam giac ASAB=ASAD(C.g.C). Nén 2 dudng cao xuét phat tir dinh A
bang nhau= AH = AK, nhu vy ASHA =ASKA (canh huyén canh goc vudng )
=SH=S5K.

Tir d6 cb: i—lg . z—g — HK || BD (theo dinh Iy déo Talet).

Ma BD L (SAC)= HK L (SAC)= HK L AI(AI (SAC)).

Cho duong tron (C) dudng kinh AB nam trong mp(P). Goi (d) 1a dudng vudng
goc v6i (P) tai A. Goi S 1a mot diém trén (d), M €(C))

a). Chimng minh ring MB L (SAM)

b). Dung AH L SB,AK L SM lan luot tai H va K. Chitng minh AK 1 (SMB) va
SB 1 (AHK).

¢). Goi J 1a giao diém cua HK va MB. Ching minh A7 1 tiép tuyén cua (C).

LOI GIAT

a). Do tam gidc ABM néi tiép trong dudng tron (C) duong kinh AB, nén AABM
vuodng tai M.

BM 1 AM

Co {BM L SA = BM L (SAM)
AM, SA < (SAM)

AK 1 SM
b). C6 ¢ AK L BM(do BM L (SAM) 5 AK)
SM, BM c (SBM)

= AK L (SBM).

SB_L AH
Co6 {SB L AK(do AK L (SBM) > SB)
AH, AK c (AHK)

= SB L (AHK)
¢). C6 SA L (ABM) ma AJ c (ABM)=>SA L AJ (1). Ngoai ra co SB L (AHK) ma
AJ < (AHK) = SB L AJ (2).
Tu (1) va (2) suyra AJ L (SAB)= AJ L AB. Trong mp(P) c6 AJ vuong goc véi AB
1a duong kinh ciia dudng tron (C). Suy ra AJ 14 tiép tuyén cua (C).
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Cau 6: Cho tr dién O.ABC c6 3 canh OA , OB, OC d6i mdt vudng goc voi
nhau. Ké OH vudng goc v6i mit phing (ABC) tai H. Chirng minh :
a. OALBC,OBLCA, OCLAB. b. H Ia tryc tdm cua tam giac ABC.
1 1 1 1
C. O ~ oA + OB + ot d. 8%,
e. Cac goc cta tam giac ABC déu 1a goc nhon.
LOI GIAI
OA 1 OB
a). Taco {OA LOC = OA 1 (OBC)
OB,OC = (OBC)

_ Q2 2 2
=S +SAOBC +SAOAC :

AOAB

= OA 1 BC.

OB L OA
Ta c6 {OB LOC = OB L (OAC)
OA,OC = (OAC)

= 0B LAC.
Chirng minh tuong tu ta dugc OC L AB.

b). H 1a trwe tAm cua tam giac ABC.
Goi E=AHNBC,F=BHNAC.

BC L OA(OA L (OBC))
Taco {BC LOH(OH L(ABC)) = BC L(OAE) =BC L AE (1).
OA , OH c (OAE)

, [ACLOB,ACLOH
Ta c6 = AC L(OBF) = AC LBF (2).

OB, OH < (OBF)
Tu (1) va (2) suy ra H 1a truc tdm cta tam giac ABC .
1 _ 1 1 1
H> OA? OB* OC?’

¢). Chirng minh
) g 5

. 1 1
Trong AOAE vudng tai O ¢6 OH la duong cao : = + 3).
g g ta g o~ onl t op (3)
. 1 1 1
Trong AOBC vuodng tai O ¢6 OE la duong cao : = + 4).
g g ta g o ~op oc 4)

1 1 1 + 1 (dpcm)

Thay (4) vao (3) duoc = +
y @ ®) " OH* OA?* OB* 0C?
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Céng thire nay duoc sir dung truc tiép dé tinh khodng cdch , cdc ban nhé cong
thirc nay nhe!
d). Chirng minh: $*,  =S°

2
AABC AOAB + S

AOAC *

+5?

AOBC

Trong AOAE vuodng tai O c6 OH la duong cao
2
OE’ =EH.EA < OE>.BC*> =EH.BC.EABC [%OE.BC) = %.EH.BC.%EA.BC

2 _ *
< SAOBC - SAHBC 'SAABC ( )

Chirng minh hoan toan tuong tu ta dugc: S, . =S, .c-Suasc %)

2 - *okok
AOAC SAHAC 'SAABC ( )

Cong tirng vé *),(**), (¥*%):

2 2 2 _

SAOBC + SAOAC + SAOAC - SAHBC 'SAABC + SAHAC 'SAABC + SAHAC 'SAABC
2 2 2 _

< SAOBC + SAOAC + SAOAC - SAABC'(SAHBC + SAHAC + SAHAC)
2 2 2 _

At SAOBC + SAOAC + SAOAC - SAABC 'SAABC

=82 +8* 452 =82

AOBC AOAC AOAC AABC *

AABC —

Céach?2:S2 iAEZBCZ = i(OAZ +OFR? )BC2 = %OAZ BC? +%OE2.BC2

_loa (OB2 +o<:2)+10132.13(:2
4 4

1

4

OA*.OB? + iOA2 OC? + %OE2 BC?

=5

2
+ S AABC

2
+ S AOAC

2
A S AOAC

AOBC
e). Cac goc ciia tam giac ABC déu la goc nhon.
Goi d0 dai ba canh OA=a,OB=b,OC=c.
Trong tam giac ABC ap dung dinh 1y cosin c6
~ AB2+AC?2—BC2 a2+b2+a2+cz—(b2+cz) a2
COsA = = =
2.AB.AC 2.AB.AC AB.AC
Két luan A 1a gbc nhon
Ching minh tuong tu goc B va goc C nhon .
Céu 7: Cho tir dién S.ABC c6 SA vudng goc voi mit phing (ABC). Goi H , K
1an luot 13 tryc tAm cua tam giac ABC va SBC . Chirng minh rang :
a). AH, SK , BC dong quy.
b). SC vudng goc voi miat phang (BHK).
¢). HK vudng goc véi mat phing (SBC).
LOI GIAI
a). Goi E= AHNBC

>0 .
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BC L AE
Tacod {BC LSA —=BC L (SAE)
AE,SA c (SAE)

= BC L SE(SE c (SAE)).

SK 1 BC .2 g
i { , suy ra ba diém S, K, E thang hang.

Vi
SE 1 BC
Két luan ba duong thing AH, BC, SK ddng qui tai diém E .
b). SC vudng géc véi mit phing (BHK).
) {BH 1LAC

6 = BH L (SAC) = BH 1 SC(SC = (SAC)) .
BH L SA

o {SC LBH(BHL(SAC)) _ (| (BHK)

SC L BK
¢). HK vuéng géc v6i mit phing (SBC).
C6 BC L (SAE) = BC L HK(KH c (SAE)) (1)

C6 SC L(BHK) =SC LHK(2).
Tir (1) va (2) suy ra HK 1 (SBC)

Cau 8: Cho hinh chop S.ABCD c¢6 day 1a hinh vuéng canh a. SAB la tam giac
déu va SC = a~/2 . Goi H, K 1a trung diém ctia AB, AD.
a). Chung minh SH L (ABCD). b). Chung minh AC L SK va CK L SD.

LOI GIAI
a) Chirng minh SH 1 (ABCD).

Hinh 1
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2
Trong ABCH c¢6: HC* = BH* + BC? = 5% va SH= # (SH duong cao cua

ASAB déu).
Trong A SCH ta c6: SC*> = SH” + HC? = 2a”. Suy ra tam giac SHC vudng tai H.
SH L AB(gt)
Co6 {SH L HC = SH 1 (ABCD).
AB,HC = (ABCD), ABANHC =H
. . . JHK| BD
b). Chitng minh AC L SK . Taco = AC LHK.
BD L AC
AC L SH
Co {AC LHK = AC L(SHK) = ACLSK.

SH,HK < (SHK), SHNHK =H
Chung minh CK L SD.
Vi day ABCD hinh vudng (hinh 1), dé dang chimg minh ACDK = ADAH . Suy ra:
K, =H,,ma H,+D, =90° =K, +D, =90° = CK LDH
CK 1L SH

Tacod :{CK L DH = CK L (SHD)= CK L SD (dpcm)
SH,DH < (SHD), SHNDH =H

Cau 9: PE THI TUYEN SINH DAI HOC KHOI B NAM 2002
Cho hinh 1ap phuong ABCD.A'B'C'D'. Goi M, N, P lan luot 1a trung diém cua
BB', CD, A'D'. Chirng minh: MP L C'N_

LOIT GIAI

Goi E trung diém cua CC'. Tac6 ME||A'D' nén A’ B’
ED va PD' ¢ng phang. P

Vi ¢6 CDD'C' 13 hinh vudng nén dé dang chimg »- Ll

minh hai tam giac D'C'E va C'CN bang nhau , suy ra 1

e~~~

D‘ :C‘

1 1

, ma

D +E=90=C' +E=90"=ED' LNC' (1).

Ta c6 BC L(CDD'C')=BC LNC' ma D N c
ME|BC, =MELNC' (2).
T (1) va (2) suy ra NC' L (MED'P) = NC' L PM(PM < mp(MED'P)).

| Cau 10: PE THI TUYEN SINH DAI HQC KHOI A NAM 2007 |
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Cho hinh chop tu giac S.ABCD c¢6 day 1a hinh vudng canh a. Mat bén SAD la
tam giéc déu va ¢ trong mit phang vudng goc véi day. Goi M, N, P lan luot 1a
trung diém ciia SB, BC, gD Ching minh AM L BP.

LOI GIAL:

Ha SH L ADtai H. Vi SAD la tam giac déu nén SH= [ Vi mit phéng
(SAD) vudng goc mit phing (ABCD) c6 AD la giao tuyén . Suy ra
SH L mp(ABCD).

AN|/HC, MN||SC
Ta c6 {AM,MN c (AMN) = (AMN) || (SHC)
HC,SC  (SHC)

Trong hinh vuéng ABCD c6 ABCP=ACDH(cgc) nén B, =C,ma
B,+P, =90" = C, +P, =90° = CH L PB.

. [BPLCH
Ta { = BP L (SHC)=BP L (AMN)=BP L AM.

BP L SH

Céu 11: PE THI TUYEN SINH PAI HQC KHOI B NAM 2007
Cho hinh chép tir gidc déu S.ABCD canh day bang a. Goi E 1a diém ddi xtng
cua diém D qua trung diém cua SA. Goi M, N lan luot 13 trung diém cua AE,
BC. Chirng minh MN L BD.

LOI GIAI

Goi O giao diém cua AC va BD. P trung diém =
cia SA. Vi S.ABCD 1a hinh chép déu nén
SO L (ABCD).

Trong AEAD c6 MP 1a duong trung binh cta

tam giac nén co MP =%E (1)
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Vi N trung diém ctia BC nén NC = %KB ?)

Twr (1) va (2) suy ra tr giac CPMN la hinh binh hanh, nén MN // PC
BD 1L AC

Taco 1BD LSO = BD L (SAC)= BD L CP(CP < (SAC)),
AC,SO c (SAC)

ma MN||CP = BD L MN . Két luAn BD L MN

Cau 12: Cho hinh lang tru ABC.A'B'C'". Goi H 1a tryc tam ctia tam giac ABC va
biét raing A'H L (ABC). Chirg minh rang:

a) AA'L BCva AA' L B'C".

b) Goi MM' 14 giao tuyén cua hai mp(AHA') va (BCC'B') trong ¢ M € BC va
M' eB'C'. Chiing minh tr giac BCC'B' 1a hinh chit nhat va MM’ 1a dudng cao
cua hinh chit nhat do.

LOI GIAI

a) Chirng minh BC L (A'AH) .

BC L AH(gt)
BC L A'H(ViA'H L(ABC))

=BC L mp(A'AH)=BC L AA".
Vi B'C'||BC ma
BC LAA'= AA'LB'C'.

(AHA')n(BCC'B')=MM'

b.q{AA'||BB' = MM'|[|AA'|| BB'
AA'c(AHA'),BB'c(BCC'B')
MaBC L (AHA')= AA' L BC= BB' L BC. Vay BCC'B'la hinh chir nhat.

CAu 13: Cho hai hinh chit nhat ABCD, ABEF nim trén hai mit phéng khac
nhau sao cho AC L BF. Goi CH va FK 1a hai duong cao cua tam giac BCE va
ADF. Chirng minh:

a). ACH va BFK la cac tam giac vuong. b) BF L AH va AC L BK.

LOI GIAI

a). Ta co ABCD, ABEF Ia hinh chit nhét nén :
AB 1L BC
AB 1 BE

e

0 = AB L (BCE)= ABLCH (1).
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= CH L (ABEF)= CH L AH.

. |CH LBE(gt)
{CH L AB(do (1))

Vay A ACH vudng tai H.
Chimg minh tuong ty FK L (ABCD)= FK 1L BK .V4y ABFK vuéng tai K.

b. Chirng minh: BF L AH va AC L BK.

BF L AC(gt)
o \ = BF 1 (ACH)= BF L AH(AH c (ACH)).
BF L CH(vi CH L (ABEF))

AC 1 FB(gt
(){ (8! = AC L (BKF)= AC L BK .

AC LFK(viFK L (ABCD))

Cau 14: Cho hinh chép S.ABCD c¢6 day 14 hinh vudng canh bang a, SAB 1a tam
giac déu, SCD la tam giac vuong can dinh S. Goi I, J 1a trung diém cuia AB va CD.
a). Tinh céc canh cua tam giac SIJ va chirng minh SI L (SCD), SJ L (SAB).

b). Goi SH la duong cao ctia tam gidc SIJ. Chimg minh SH L (ABCD) va tinh

do dai SH.

LOI GIAI
a). ViASABdéu nén SI:#. ASCD vudng can
tai S suy ra i
S] = C] = D] "' :/ S D
_ED 3 g _gp- val=AD=BC=a. N
2 2 2 , N
Xét AST] : IJ? =SI2 +SJ? =a? = ASI vudng tai S, #én STLS] (1) ¢

2
Trong tam giac IBC vudng tai B ¢4 IC* =BI* +BC® = 5%.

2
Xét ASIC : IC* =SI* +SC? = 5% = ASIC vudng tai S , suy ra SI L SC (2).
SILSJ, SILSC

§1,5C  mp(SCD) = SI L mp(SCD)

T (1) va (2) co {

SJ L SI, S] LSB

SI,5B mp(SAB) ) mp (SAB)

Chtng minh tuong tu {

b). Déu tién ta chimg minh CD L(SIJ).
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_ CD LI
acé | SI(Vi - (SCD)) =CD L(SJ) =CD L SH(do SH c (51])) (1)

SH L1](gt)
Ta lai c6 {SH 1 CD(do (1)) = SH L mp(ABCD).
1],CD < (ABCD)
Tinh SH : Xét ASI] vudng tai S co
L_1, 1 _ 4 4_16 oo a3

=t —=
SH> SI* SJ* 3a® a® 3a° 4

Cau 15: Cho lang try dimg ABC.A'B'C' c6 day ABC la tam giac déu canh a va
CC'=a.

a). Goi I trung diém cua BC. Chirng minh AI L BC'.

b). Goi M trung diém ciia BB'. Ching minh AM L BC'.

¢). Liy diém N thudéc A'B' sao cho NB':%VQ goi J 14 trung diém cua B'C'.

Chimg minh AM L (MN]).

LOI GIAI A <

Vi ABCAB'C' ling try ding va "
AB=BC=CA=CC'=a Nén cic mit bén 1a cac - !
hinh vuéng
a) Chung minh AI | BC'.
Al 1 BC
{ ,= Al L mp(BCC'B')= AI L BC'
Al L CC
b) Chirng minh AM 1 BC'. IR AL — ¢
IM||CB',CB' L BC'( tinh chét hinh vudng) . ey
Suy ra IM 1 BC' 5

Taco AILBC'(caua)) vaIM L BC'.Vay BC' L(AMI)=>BC' L AM (dpcm).
¢). Chimg minh AM L (MN]J).

Goi H trung diém ciia A'B', suy ra N trung diém cua HB'.

Tacd MN||BH , BH L AM ( tinh chét hinh vudng) . Suy ra MN L AM (1).

MJ||BC',AM 1 BC'(do caub)). Suyra AM 1L M] (2).

Tu (1), (2) suy ra AM L mp(MN]J)

Nhan xét: Bai nay khong co do kho, chieng minh dwoc nho 6 liéu bai cho ddc
biét canh bén bang canh day, va cdc ban phdi nhé 2 dwong trung tuyén xudt phat
tir hai dinh ké nhau cia hinh vuéng thi vuéng géc véi nhau.
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Cau 16: Cho hinh chép S.ABCD c6 day la hinh chir nhat tam O, SA

1 (ABCD).

a). Goi H, K 1a hinh chiéu cua A trén SB, SD. Chtrng minh SC 1 (AHK).

b). Dung AJ L (SBD), Je(SBD). Ching minh J 1a tryc tdm cuia tam giac SBD.
LOI GIAI

a). Chimg minh BC L (SAB) :

=BC L(SAB)=BCLAH (1)

BC L AB
BC LSA

. |AH LSB(gt)
° {AH 1 BC(do (1))

= AH L(SBC)=>AHL1SC  (*)

Chémg minh CD L (SAD) :

CD L AD

{ =CD L(SAD)=CD LAK  (2)

CD L SA
AK 1 SD(gt

§ (8! = 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 =BJnSD.
Dé dang chimg minh AD L mp(SAB)=>AD LSB  (3).
SB L AD(do (3))
SB L AJ(doAJ L (SBD)) =SB L(ADL)=SBLDL (I).
AD,AJ = (ADL)
Chuing minh tuong tu thi SD 1 BM (1)

Tu (I),(H) xét trong tam giac SBD ¢6 T 14 giao diém cua hai duong cao. Suy ra

J 1a truc tdm cua ASBD .

Cau 17: Cho tit dién ABCD c6 DA L (ABC). Goi Al 1a duong cao va H 1a tryc
tam cua tam giac ABC. Ha HK vuong goc véi DI tai K . Chitng minh:
a). HK 1 BC. b). K a tryc tdm cua tam giac DBC.

LOI GIAI
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Trong tam gidc ABC goi M=CHNAB. Trong 7
tam giac BCD goi N=CKnNBD.

BC L Al
a). Tacod {BC L DA
AI,DA c (DAI),DANAI=A

BC L HK

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

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

CM L AB
C6 {CM L DA = CM L mp(DAB)= CM LBD (1)

AB,DA c (ABD);ABNDA=A
BD L CM(do(1
. (do(1)

BD L mp(CMN)= BD L CN
BD L HK(do HK L (BCD)) = mp( )= (+*)

T (*),(* *) =K 1a tryc tdm cia tam giac BCD.

Cau 18: Cho hinh chép S.ABC co6 SA = SB = SC = a, ASB=120",
BSC=90°, CSA=60°.

a). Ching minh tam giac ABC vuong.

b). Xac dinh hinh chiéu H cta S trén mp(ABC). Tinh SH theo a.

LOI GIAI s
a). AB = AS? +SB? —2AS.BS.cos ASB = 3a” = AB = a3

BC2 =SB +SC* =22 = BC=av2.

AC? =SA? +SB? —2SA SB.cos ASB=a? = AC=a

Ta c¢c6 AB’=AC*+BC’. Viay ABC la tam gidc 4 B
vuong tai C.
SH L ABC
b). Vi mp(ABC)_ 11y _HB-HC. @
SA=SB=SC ¢
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Vay H 1a trung diém cta AB.
Vi tam gidc ASH 1a nira tam giac déu nén SH = % =% .

Cau 19: Cho hinh chop S.ABCD, day ABCD la tir giac , c6 ABD la tam giac
déu , BCD la tam giac can tai C c6 BCD =120". SA L mp(ABCD).
a). Goi H, K 1a hinh chiéu vuong goc cua A trén SB, SD. Ching minh SC
1 (AHK).
b). Goi C’ la giao diém ctia SC véi mp(AHK). Tinh dién tich tir giac AHC'K
khi AB=SA=a.

LOI GIAI

AB=AD

a). Vi suy ra AC la duong trung truc cua doan BD.
CB=CD

Tam gitc ABD déu, ABD = ADB=60".
Tam giac BCD can tai C c6 BCD =120° = CBD = CDB = 30"
Vay ABC=ADC=90".

BC L AB

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

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

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

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

AH 1 BC

= AK L mp(SCD) = AK 1 SC (2).

. |AK LSD
Co
{AK 1CD

Tir (1) va (2) = SC L mp(AHK)
b). BDLAC, BDLSA = BD L mp(SAC).
ASB = ASD

Tacd ASAB=ASAD(cg.c)=
SB=5D
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Xét hai tam gidc vuong SAH va SAK, c¢6 : SA canh chung, ASB = ASD
= ASAH=ASAKnén SH=SK, ma SB=SD. Suy ra HK||BD (dinh ly dao
Talet).

BD 1 (SAC

Co ( ):> HK L mp(SAC). Vay HK L AC' (Vi AC' mp(SAC)) (*).

BD || HK
Taco AB=SA = ASAB vudng cin tai A nén H trung diém ciia SB.
Xét ASBD c6 HK 13 duong trung binh nén HK = %BD -2

Xét AABCvudng tai B: AC=—2P__ 22

sin60° /3

Vi SC L (AHK)=SC L AC'  (viAC'c mp(AHK)).

Xét ASACvubngtaiA:—— -+ 4 1 1, 3 7 ,c_2
AC? AS* AC? a? 4a® 4a’ J7
Toe (*) thi td¢ gidc AHC'K c¢6 2 duong chéo vudng goéc nén
1 la 2a a°
S o =—HKAC' ==———==—1
AHCK ™5 22\/; 2\/;

Cau 20: Cho hinh chop S.ABCD c¢6 day 1a hinh vudng canh tam O, AB = SA =
a, SA vudng goc véi diy (ABCD). Goi (P) 1a mit phing qua A va vudng goc
v6i SC, (P) cdt SB, SC, SD tai H, L K .
a). Chiing minh HK||BD.
b). Ching minh AH L SB, AK 1 SD.
¢). Ching minh tir giac AHIK c6 hai duong chéo vuong gbc. Tinh dién tich
AHIK theo a.

LOI GIAI
a). Ching minh HK | BD.
Ta c6(SAC)(ABD) =SO;(P)n(SAC) = Al.

Goi L=AINSO.
‘ {BDJ_(SAC): BD L SC
1

BD P).
mp(P)J_SC - IImp( )
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= (P)n(SBD)=HK, véi

o {L <(P)n(SBD)
BD||(P)

HK di qua L va HK||BD.

b). Chitng minh AH L SB, AK L SD.

CD L AD

. [BCLAB
Ta co { = BC L(SAB), { = CD L (SAD).
BC LSA CD LSA
Theo ching minh trén c6 :
AH 1 BC(BC L (SAB))
= AH 1 (SBC)= AH 1 SB.
AH 1 SC(SC L(P))

Tuong tu ta ching minh duge AK L mp(SCD) =AK 15D
¢). Chirng minh tir giac AHIK c6 hai duwdmg chéo vudng géc
Do BD L (SAC)va BD||HK suy ra HK 1 (SAC)=> HK L AI(Al = (SAC)).
Tinh dién tich AHIK theo a.
Trong ASAC c6 Al la dudng cao :

SAAC  _ aav2 _ a6
SA’+AC? aVv3 3

ALSC=SAAC= Al=

a2
5

Vi ASAB vuong can tai A nén H Ia trung diém BC, suy ra HK = %BD =

1 1 a6 a\/E_azﬁ
3 = )

Kétluan S, =—ALHK =—.
2 2 2 6

AHIK

Cau 21: Cho hinh chép S.ABCD, day ABCD 1a hinh chit nhat c6 AB=a, BC
= ax/é , mat bén SBC vudng tai B, SCD vudng tai D ¢6 SD = a\/g .

a). Chimg minh SA | (ABCD) va tinh SA.

b). Puong thing qua A vudng goc véi AC, cit CB, CD tai I, J. Goi H 12 hinh
chiéu cua A trén SC , K va L 1a giao diém cua SB, SD véi mp(HIJ) . Chung
minh AK 1| (SBC) va AL 1 (SCD).

c¢). Tinh dién tich tir giac AKHL.

LOT GIAI
a). Ching minh SA
1 (ABCD) va tinh SA.

BC L AB ( vi ABCD la
hinh chir nhdt ) (1) ,
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BC 1LSB ( vi ASBC vudng
taiB) (2).

Tr (1) va (2) suy ra
BC L mp(SAB)| vi AB,SBc (SAB)]

Vay mp(SAB) L mp(ABCD)| viBC  (ABCD)] (*).
Chtng minh twong ty thi CD L mp(SAD)= mp(SAD) L mp(ABCD)  (*¥)
Ta c6(SAB)(SAD)=SA, va tir (*) (**) suy ra SA L mp(ABCD).
Xét ASAD vuong tai A : SA =+/SD* — AD? =av2
b). Chirng minh AK 1 (SBC) va AL L (SCD).
(ITH) ~(SBC) =IH, goi K =SBNIH= K =SB mp(IJH)
(TH)(SCD)=JH, goi L=SDNJH=L=SDnmp(IJH)
Ching minh AK 1| (SBC) :

{IA L AC(gt)

A Al A
IA LSA(SA L (ABCD),IA < (ABCD)) =1A Lmp(SAC) =IALSC (3)

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

SC L1A(do(3)) SC = mp(SBC)
mp(P)(SAB) = AK
mp(P) 1 mp(SBC) = AK L1 mp(SBC)
mp(SAB) L mp(SBC)

Chirng minh hoan toan twong ty AL L mp(SCD) .

¢). Tinh dién tich tir giac AKHL.
Xét ASAB vuong tai A :

SB=AS + AB? =ay/3, AKSB= AB.AS = AK = 2BAS _ a2

SB 3
X6t ASAD vudng tai A : ALSD = AD.AS = AL = 245 _ aV6 .
sb 5

Xét ASAC vudng tai A :
SC=VAS 1 AC’ —av6 , AHSC = ACAS = AH=ACAS _ 28

sC 3

Vi AK 1 (SBC)= AK LKH. Xét AAKH vudng tai K :
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av2

KH=vVAH - AK® =—=
V3

Vi AL L (SCD)=> AL LLH. Xét AALH vudng tai L : LH=vAH’ -AL? = #
15

1 1 1[av5'aJ§ a6 aJEJ_S&

ZAKHK += ALHL = —| 242 &Y=, a0
NEINEIRNCIINCTS

AALH — > > >

S S .
15

+5

AKHL — S AAKH
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