HOC360.NET - TAI LIEU HOC TAP MIEN PHI

Pap an chuyén dé:
Duong thang va mat phang vuong goc - Hinh hoc 11
D

26. a) Ta c6 SA L(ABC) nén SA 1 BC.

Do dé } = BC 1 (SAB)
AB

b) Ta c6 BC L(SAB)=BC L AH

AH 1 BC
AH 1 SB

>

Vay }:AHLSC.

27.a) Tacéd O la trung diém cua AC va
SA=5C=50_LAC.
Tuwong ty SO LBD .
SO1LAC
SO 1 BD

b) Ta c6 ACLBD (do ABCD la hinh
thoi).
Lai c6 AC LSO (do SOL(ABCD))

Suy ra AC L(SBD)=ACL1SD.

A

Vay } = SO L (ABCD).

28.
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a) Ta co
OA 1L OB
OA 1L OC

Lai c6 OH L(ABC)=OH_LBC

BC L OA
BC L OH

=BC LAH (1).
AC LOB
AC LOH

=BH LAC (2).

}:OAL(OBC):OALBC

A

Vay } = BC L(OAH)

Twong tw } = AC L (OBH)

T (1),(2) suy ra H la triec tam ctia tam

giac ABC.

b) Bat OA=a,0B=b,0C=c

Ta c6 BC=yOB? +OC? =b? +

Twong tw AC=va’+c*,AB=va’+b’

Ap dung dinh li cosin cho tam giac ABC ta c6
AB*+AC?-BC* _ (a2 +b2)+(a2 +c2)—(b2 +c2)

COsA =
ZAB.AC 2\/(a2 +b2)(a2 +b2)
a2
= >0 suy ra A nhon.
,\/(az +b2)(a2 +b?)
Tuwong tu cac goc B,C nhon.
1 1

ABC

c)Tacd S3 —ZAIZBCZ :Z(OIZ+OA2)(OBZ+OC2)

= iOIZBCZ + iOAZOBZ + iOAZOCZ =S, +5 e + S

d) Goi I la diém cach déu 4 diém O,A,B,C va G la trong tdam cua tam
gidc ABC thita c6: MA”+MB? + MC? = 3MO’
—  —\2 — —\2 —  —\2 ey —p
N (MI+IA) +(MI +IB) +(MI+IC) = 3(MI +10)?
& (IA+1B+IC)IM =3IOMI < 3IGMI=3I0.IM < OGMI =0 < MI L OG (

do IA+IB+IC=3IG)
Vay M thudc mit phang di qua I va vudng gdc véi OG.
29.
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AB 1 BC
a) Ta cé = AB L (BCE) A
AB 1L BE

= AB LCH. F
. [CHLAB
Y |cHLBE

= CH L AH ,hay AACH vuodng tai H. /
FK L AD
FK 1 AB

= ABFK vuong tai K. -
é_;————) E
S

= CH L (ABEF) I\
I \1y 7

Tuong tu } = FK L (ABCD)

b) Ta c6 CH L (ABEF)= CH L BF, mt ¢
khac AC L BF=>BF 1 (ACH)= BF L AH.

}:ACL(BKF):ACLBK.

30. Ta co

[

IS=VAI’ + AS® = ( j

Tuwong te ID=1C = # suy ra

IS=ID=IC nén I thudc truc duong
tron ngoai ti€p tam giac SCD .

CDLAD
CDL1LSA

= CD 1L SD = ASCD vuong tai D,
lai c6 K 1a trung diém ctia SC nén D

Mat khac { —CD L (SAD)

K la tam duong tron ngoai ti€p tam
giac SCD, do d6 KI L (SCD).

Ta c6 IK2 =ID? - DK? =ID? —isc? — D> —i(SAZ +AC2)

2 2
oa 1(a2+2a2) a k=2 \/5
2 2

4
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31. Goi H 1a hinh chiéu ctia D trén (ABC) A
Khi d6 H la triee tam ctia tam giac ABC.
Va (DA,(ABC)) =(DA,AH)=DAH=a

bat DA=a,DB=b,DC=c
Goi I=AHNBCthi DI la dwong cao ctia tam

giac DBC nén pr-2B0G Do
BC  p+¢
a’(b*+c?
cot? =22 (22 )
DI b c
a’(b*+c? 2
=2+cot’a=2+ ( — )22+25l > 4a
bC bC -\@bc
4a
Vay 2+cot’a>— (1
4b 4c
Tuwong tw 2+cot’B>— (2) va 2+cot’v>— (3
gu P Jac () Y N, Y ()

Nhan theo v€& cac BDT (1),(2),(3) ta duoc

(2 +cot’ a)(2 + cot? [5)(2 + cot”? y) >64 (dpcm)
32.

a) Ta c6 SH L (ABCD)=>SH L AC

. ., |HK//BD
lai c6
ACL1BD
= AC L (SHK).
b) Dé thay
AAHD = ADKC = AHD = DKC
ma AHD+ ADH=90°

— DKC+ADH=90" hay DH L CK,
mat khac ta co
SH 1 CK=CK L(SDH)=CK 1SD D

= AC 1 HK

33.
a) Goi I=AHNBC, d€ chitng minh AH,SK va BC dong qui.
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Ta can chiing minh SI 1a dwong cao cta tam giac SBC, nhung diéu nay
ding do BC LSA va BC L AI.

b) Ta c6 SB L CK N
thém ntta ta c6
{CH LAB

= CH L (SAB)=CH 1 SB
CH L SA

Véy SB_L(CHK).

b) Theo cac chitng minh trén ta c6

SB L (CHK)=>SB LHK va

BC L (SAI)=BC LHK do d6 HK 1 (SBC).
34.

AB 1 BM
AB 1 BC
tam giac ABM va ABC vuodng tai B.

- , |MC_LMB
Tiep theo ta co
MC L AB

= MC L AM hay tam giac ACM
vuong tai M.

BH 1L AM
BH 1L MC

=BH 1L AC.
ACL1BH
AC 1 BK

a) Ta co ABL(a):{ suy ra cac

= MC L (ABM)

b) Ta c6 { = BH L (ACM)

Vay }: AC L(BHK).

c) Dé thdy BK cd dinh va BHK =90°
nén diéem H thudc duong tron duong
kinh BK.Ttr d6 ta c6 tap hop cac diém
M la dweong tron duong kinh BK.

d) MA® = AB* +BM* ma AB khong doi nén AM 16n nhat khi MB 16n
nhit <& BM=BC<M=C.

BH? +HK? BK?

e)Taco S, = %BH.HK < khong d6i nén

BK?

maxS,,, = < BH=HK, lic nay AHBK vuéng can tai H nén

_BK

5

BH
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Tacc')1=1+1 1=1 1

; +
BH®> BA’ BM’ BK* AB® BC’

A 1 1 1 1 1 1 2

nen 2 st P gt oSt
BA® BC BM®~ BA BM~ BA® BC
—MB- BA.BC
V2BA? +BC?

x BK® BA.BC s cxr

Vay maxS, , =—— < ©MB=———-=-— < M la cac giao diém cua
T4 J2BA? + BC?

duong tron duong kinh BC véi duong tron tam B ban kinh.
35.

a) Vi H la trung diém cua AB va tam \)

giac SAB déunén SH 1 AB

Lai c6 SH= #,sc —avV?2,

HC = VDH? + DC? =#
Do dé

HC? + HS? :37612+£:
= AHSC vuong tai H=SH L HC

. {SHLHC

2a’ =SC?

Vay = SH 1 (ABCD).
SH 1 AB

b) Ta c6 AC L HKva AC L SH= AC 1 (SHK)

=ACL1SK.

Twong tuw CK L HD (nhuw bai 32) va CK L SH=CK L (SDH)= CK L SD.
36.

a) ASBC vudng tai B=>BC 1 SB ma BC L AD= BC 1 (SAB)

=BC LSA.

Twong tu ta c6 SA 1L CD nén SA 1 (ABCD).
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Ta co

SC=+/DS*+DC? =a/6
—SB=+SC? —BC? =ay2
—SA=+SB>-AB =a.
Vay SA=a.

b) Do {HLAC:HL(SAC):HLSC
IJ LSA

Laico

AH 1 SC=(HIJ) LSC=AK 1LSC (1)
D& thay BC L(SAB)=BC L AK (2)
Tir (1),(2) suy ra AK L(SBC).

Lap luén tuong tw ta c6 AL 1 (SCD).
LAB

LAB:>SA//(0¢)

37.a) Ta co {(a)
SA

Do do
M e (SAB) ()
SAc(SAB)  =(a)n(SAB)=MN //SA
SA // ()

Tuong tw {5302 L AB =BC//(«)

1 AB

Me(a)n(ABC)

BC < (ABC)

BC //(a)

= (a)m(ABC)=MQ // BC,Qe AC
N &(SBC)n(a)

BC<(SBC)  =(a)n(SBC)=NP //BC,PeSC.

BC // («)

Thiét dién la t& giac MNPQ.

b) Ta c6 MN // SA,PQ // SA=MN // PQ va MQ // BC,NP / BC=MQ // NP
nén MNPQ la hinh binh hanh.
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MN // SA
Mat khac {NP / BC = MN LNP . Vay MNPQ la hinh chit nhat.

SA L BC

~x)av/3
b) Ta c6 MQ=AM=x, MY _MB _ g MBSA_(a X)a\/_=\/§(a—x)
SA  AB AB a
a’ a), a3

SMNPQ:MN.MQ=\/§(a—x)x=\/§[Z—(x—Ej 1=,

a3 ... _a
max S,y =<1 khi R=cs

38. a) Goi K la hinh chiéu cua A trén
SC thi Ke(a).Trong (SAC) goi

[=SONAK.

BD LSA
Ta c6 = BD L (SAC)
BD L AC

= BD 1. SC, mat khac (a) 1SC nén
BD // ().

Ie(a)n(SBD)
Vay {BDc(SBD)

BD // («)
= (a)"(SBD)=HL // BD,HeSD,L eSB
Thiét dién la tt giac AHKL.

HL // BD
b)Do { /PP L pp | Ak =S, —LAHKL

BD 1L AK 2
Ta c6 SA=AC=a\2 = ASAC cén tai A, ma AK 1SC nén K Ia trung
diém cua SC:AK:%:z—;:a.
HL//BD:>E=S—H:ﬂzgsHL:%BD:ZE‘\/5

BD SD SO 3 3 3

. 1 2a2 a*\2
Vay SAHKL=Ea. 3 - 3

39. a) Vi S.ABC la hinh chép déu nén
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SO L(ABC)( O la tam tam giac
ABC).Do d6 SOLAA, ma

(«)/ AA, = SO // («).

Tuwong tu ta cting c6 BC // (a)
Truong hop 1. x=0 thi thiét dién
la diém A.

Truong hop 2. o«g# thi M
thudc doan AO(M & A) .

Taco:

M e (ABC)n(a)
BCc(ABC)  =(a)n(ABC)=1] /BC,leAB,Je AC
BC // («)
Me(a)n(SAA,))
Tuong tw {SO=(SAA,) = (a)n(SAA)=MK /SO,KeSA.
SO // ()
Thiét dién la tam giac KIJ .

a\/§<X<a\/_

¥ \hi }t6 M thudc
3 2

doan OA(M;tO;M;tA)

Tuwong tu nhu treong hop trén ta co:
M e (ABC)n(a)
BC < (ABC)
BC //(a)

= (a)n(ABC)=1J // BC,

Ie AB,Je AC

Truong hop 3.
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Me(a)Nn(SAA,)

SOc(SAA,)  =(a)n(SAA)=MN /SO,NeSA,.
SO // ()

Ne(a)n(SBC)

BCc(SBC)  =(a)n(SBC)=EF //1],N €EF

BC // («)

Thiét dién la tt giac IJEF.

Truong hop 4. x= # thi thiét dién 1a doan BC.
b) Xét cac treong hop:

o5

x=0=5,=0, x=—

a3
3

=5, =0

td

0<x<22 thi s :—I].MK.

K

J AM _ x Uzzx\@
BC AA, a\/_ 3

2

Tacéd IJ )/ BC=

MK AM  x
SO AO a3

3
Vay S, ;2’“/_2\/_ 257 .

a\/_ J_

Twong ty = MK = 2x\/§ )

, dé thay TJEF 1a hinh thang nén S

a\3
2xJ§ EF_SN_OM _* 3
3 'BC SA, OA, a3

a3

MN MA, 5 ~
SO 0A, a3

1
:E(I]+EF)MN

1JEF

1= :>EF=2(>< 3—a)

:>MN=2(3a—2xx/§)

Vay S

JEE = %(4X\/§— 3a)(3a - 2x\/§) .
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V3_ a3

Xét cac truong hop ta thdy S, 16n nhat trong treong hop 2 3 X<,

3a> i B3

va maxSHEF :T 1X g

40.Ké CHL(P) thi CKH la géc gitta CK va (P) va dé thady

(CA,(P))=CAH=a,(CB,(P))=CBH =B

bat CH=h,tacé CA= .h ,CB = .h
sina sinf3
2 2
AB’=CA” +CB* = .hZ + .hz
sin“a  sin”f3

=h? L +L.
sin® & sin2[3

Xét tam giac ABC c6 CK.AB=CA.CB

h h
~ CACB _ sina sinf P

AB 1 sin® a+sin®3
h*{ sin®asin®p
h
\/ sin’® & + sin? B

Ta 6 sinCKH= "2 Jsin® a+sin’p.
CK

41.

= CK
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a) Dé thdy (SA,(ABCD))=SAO=¢
nén SO=SAcos¢ (1)
Goi I la trung diém ctia BC thi ta co

OI L BC
SO L BC

Ké OK 1. SI thi OK L BC nén
OK L (SBC).
Ké At/ OK cit CK tai H, khi dé ta
 [AH// CK
CcO

CK L (SBC)

= BC 1 (SIO)

= AH L (SBC) nén

(SA,(SBC))=SAH=¢ do d¢
AH=SAcos¢ (2)
Tr (1),(2) tac6 AH=SO.

Khi BH=2 thi trong tam giac vuong HAB co

2
2
AH=+AB? —HB? = /az—(gj =§.

2 2
:>SO=AH=%:>SA=x/Soz+OA2 =\/{a*2/§} +[a‘/5} =a£.

2 2
a3
SOf >NV /3 8
b) tang=—-—= =2 =arctan, |~ .
) tang oA af2 ,\/;:>(p arcan\/;
Z

42.
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a) Do SA L(ABCD)=(SA,(ABCD))

=SAC=aq.
BC L AB

Twong ty
BC LSA

= BC L (SAB)

= (SC,(SAB))=SBC=B.

SA =SCsinax =asina
b) SB=SCsinf =asinf

AB = \/SB2 —SA? = \/a2 sin’B—a’sin’a
_a\/l—COSZ[S _ 1-cos2a

> 2
= a\/cos(a + ﬁ)COS(O‘ - [3)

43. (HS tu giai)

44.
BC L DH
a) Vi
BC L AH
=BCLDA (1)

Tuwong tw ta co
(BDH) L AC=DB L AC, vi vay

DB L DC
DB L AC

=DB_LDA (2).
Tr (1),(2) suy ra
DA L (BCD)=DA L DC ha CDA=90°.
b) Tt cau a) ta thay t& dién ABCD c6 cac canh DA,DB,DC d6i mot

vuong goc.
Theo BDT Cauchy-Schwraz ta c6

= BC L (ADH)

= DB L (ACD)
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(AB+BC+CA) <3(AB*+BC* +CA?)
AB? =DA’ + DB
Ma {BC?=DB’+DC? nén (AB+BC+CA) <6(DA”+DB*+DC’).
CA?=DA?+DC?
Dang thtzc xay ra khi AB=BC=CA = AABC déu, két hop véi chan
duong cao ctia D trung voi tam day ta duwge D.ABCla hinh chép déu
dinh D.
45.
a) Goi N=AMNBC, ké MM, /OA
thi ta c6
OA L (OBC)
MM, // OA
ké MA, 1 OA,A, cOA . Khi d6

= MM, L (OBC)

AM® = AAT +MA7T = AAT +MO* -OA} =OM” +(AA, -OA, )(AA, +OA,)
=OM’ +OA(OA—-20A, )
=OM’ + OA” - 20A.0A,
2 2
AM® NON® Y, 204, ).
OA* OA OA
Twong tuw goi B,,C, la cac diém tuong tu nhu A, thi ta ¢
2 2
MB _ORE. ;- 208, 2)
OB’ OB OB
2 2
MC* _OME 20C, (3)
oCc* ocC oC
Tir (1),(2),(3) tacod T= OMZL

Suy ra

11 1 OA, OB, OC,
Ft=— -2 + + +3
OA® OB° OC OA OB OC
Goi H la tryc tam cta tam giac ABC thi ta da biét két qua quen thude
11 11 OoM> _(OA, OB, OC,
-2 + + +3

+ + = nén T=
OA> OB* 0OC* OH? OH’ OA OB OC
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OA, NM S,

M3t khac _
OA NA SABC
Tuong b OB, Suwc OC, S e OA, . OB, N oC, »
" OB S,,. OC S, OA OB OC
2
Dods T=M 1152 do OM>OH.

HZ

Vay minT=2 khi M=H.

Cach 2. Dt OA=a,0B=b,0C=c.Do A,B,CM dong phéng nén ton tai
x,y,z sao cho OM =xOA +yOB+zOC (x+y+z=1).
Tac6 AM=OM-OA =(x~1)a+b+c, binh phurong v6 huéng ta dugc

2 MA? 2 ybA 2N
AM2=(X—1) a’+y’b*+z°c* = e =(x—1) + " + R
7’ MC* _ x*a®  y’b’

, = +
p* "OC* ¢’

MB? _ x*a’
OB? b?

2

Twong tw +(y-1) + +(z-1)

A . 1 1 1 2.2 242 2.9
Vivay T_(?+§+?j(ax +b’y +cz )+1

2
> (1 ax+ %.by + 1 .czj +1=2 ( Theo Cauchy-Schwarz)
a c

Vay minT=2 .
b) Dé thdy a = AOH,3=BOH,y =COH.

,1 g 1 1 OHY (OoHY [(oHY
Ta co = = + + =1

f k3 — —
OA* OB* 0OC* OH? OA OB OoC
< cos” a+cos’B+cos’ y=1 (1).
1 cot® x
< cos’x = = ®
cos® X 1+tan*x 1+cot®x ( )
Ap dung CT (*) cho x nhan cac gia tri a,B,y va két hop véi (1) thu duoc

Lai cé 1+tan’*x =

cot’ cot’B . cot’y

1+cot’a 1+cot?p l1+cot’y

Dit x=cot’ &,y =cot’B,z=cot’y (x, y,z> 0) thi bai toan tré thanh

Cho x,y,z>0 thoa X Y,z =1. Chng minh xyzsl.
1+x 1+y 1+z 8

Tacéx+y+Z:1©1—X:y+Z22 yz
1+x 1+y 1+z 1+x 1+y 1+z (1+y)(1+z)
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@izz % (2).

Tuong tu ta cd :

1iy22 (1+x>)(f1+z)(3) va liz22 (1+X>)(E,1+y) (4)

A \ N 1
Nhan theo tirng vé cac BDT (2),(3)(4) ta dugc xyz < 3 (dpcm).

¢) Twong te nhw cau b) ta c6 minS= 643
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