Bai
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tap on tap chuong Il

(h.120)
la
A i pa— b / = s y
'S b Y
B
% P — |
Hinh 120

Ta nhan thdy ring : Néu ba dudng thing bét ki trong n dudng thing (n > 3)
da cho déng quy thi n dudng thang dé déng quy. Con néu tén tai ba dudng
thang khong déng quy ma timg déi mot cat nhau tai ba diém A, B, C thi 15
raing A, B, C khong thang hang. Khi dé cdc dudng thang con lai déu cit ba
dudng thang néi trén nén chiing déu thuoc mp(ABC) (trdi v6i gia thiét).
Vay ta chi can chiing minh cho truong hgp n = 3.

Gia st ba duong thiang di cho la @, b v ¢ ; A, B, C ldn luot 1a giao diém
ctia cdc cap duong thang b va ¢, ¢ va a, a va b. Néu cdc diém A, B, C phan
biét timg cap thi dé thdy a, b, ¢ déu thudc mp(ABC) (trdi v6i gia thiét). Vay
cic diém A, B, C phai tring nhau. Do dé ba duong thang a, b, ¢ déng quy.
(h.121)

a) Goi N la giao diém cta EM va
CD. Do M la trung diém ctia AB va
AB [/ CD nén N ciing la trung diém
cua CD ; suy ra G thuoc EM, hay
G € mp(SEM), tic la cic diém S,
E, M, G thuoc mp(SEM).

Goi O la giao diém cta AC va BD
thi dudng thang MN di qua O. Vay

Hinh 121
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ba mit phing (SEM), (SAC) va (SBD) déu c6 chung hai diém § va O nén
SO chinh la giao tuyén chung A ctia ba mit phang trén.

b) Vi K thuéc AD, via BC; nén tuong (mg K thuéc mp(SAD) va mp(SBC).
Do d6 K nam trén giao tuyén SE cla hai mit phang (SAD) va (SBC). Vay
ba diém S, E, K thang hang.

Diém O, ndm trén AC,; va BD; nén O, phai thuoc (SAC) va (SBD) (do
AC| < (SAC), BD| c (SBD)). Tt do, suy ra O, phai thuoc giao tuyén A
clia hai mat phing (SAC) va (SBD).
(h.122)

a) Mat phang (Q) va mat phang (P)
c6 ba diém chung 1a A, B, vd C

nén ba diém dé phai thing hang ; 74 /
tc 1a dudng thing A,B; luon di - A,
qua diém c¢6 dinh C.
b) Ta cé :
| = AAI
= e mp(A, a);
AA; © mp(A, a)
I € BB, | ! e mpB.b)
= [ e mp(B, b). ;
BB, — mp(B, b) Hinh 122

Tir d6, suy ra / thuoc giao tuyén A, cha hai mat phing (B, b) va (4, a). Do
hai mat phang niy c6 dinh nén dutng thang A, ¢6 dinh.

Ching minh tuong ty, diém J chay trén dudng thing c6 dinh A, 1a giao
tuyén clia hai mat phing c6 dinh mp(A, b) v mp(B, a). (Chi ¥ A,. A, déu
di qua O).

¢) Hai duong thang IJ, AB déu thuéc mp(Q) va chiing khong thé song song
nén chiing cat nhau tai mot diém K.

Taco Kell

— K Ay, Ay).
fjcmp[a,,ﬂzj} TPl

Mait khiac K thuéc AB. Do dé K chinh la giao diém cua duong thing co
dinh AB véi mp(A,, A,) ¢é dinh nén K c¢6 dinh. Vay dudng thing 1J luén di
qua diém K c6 dinh.
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(h.123)
a) Ta co
1G, _1G, _1

IS IC - g = G|Gz .l'lrj" SC.

Mat khdc MJ la duong trung binh cla
tam giac DSC nén MJ // SC. Tu do,

suy ra GG, /[ MJ.

b) R6 ring tam duong thing da cho
khong déng phing ; ta chi cdn ching
minh ching cét nhau timg déi.

Liy hai dudng thang bat ki trong tdm Hinh 123
dudng thang trén (chang han nhu hai

duong thang MG, va JG,). Theo cau a) thi GG, // MJ, do d6 MG, va JG,
nam trong mp(G,G,JM). Viay MG, va JG, cat nhau.
Viay theo bai 68 (chuong II), ta ¢6 tim duong thang di cho khong dong
phing va timg déi cit nhau nén chiing déng quy tai mét diém G.
c) Xét mp(ABCD). Dé thay
OA + OB + OC + 0D =0
— OD =-(0A+O0B + {f) = -30G, (vi G, 1a trong tam tam gidc ABC)
= 0, G,, D thing hang va OD = 30G,.
Xét ba mat phang (G,G,JM), (G,MD), (SIJ). Ta c6
(GG,IM) N (G,MD) = G, M
(G,GoIM) A (SI) = G\J
(G>MD)  (SIJ) = SO.
Vay G,M, G,J va SO déng quy. Theo két qua céu b) thi G,M va G,J cat
nhau tai G. Vay diém G nam trén SO.
Ké MM' song song véi SO va cat G,D tai M', ta c6

OM =MD =_0D=30G, v oo - 002 _ D0 _2

MM T GM TS S
2 Fa
—~ 0G=2uM =1Lso
5 5
= GS=4GO.
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13,

(h.124)

a) Vi A'M // SA nén co mp(MA', SA).
Mat phang ndy va mit phing
(ABC) c6 ba diém chung A, M, N.
Do dé ba diém A, M, N phai
nam trén giao tuyén cta hai
mat phang néi trén. Vay ba
diém do phai thang hang.

Kéo dai AM cit BC tai N.
Trong mp(SAN) ke MA' song
song vdi SA cat SN tai A'. Diém
A'la diém cén tim,

Twong tu xdc dinh dugc cac

diém B', C'. Hinh 124
e N N
b) Dé thay -Mec - M
Swe AN
ma M - ﬁ )
AN~ SA
Vay Supc _ MA"
Sapc SA

c¢) Chitng minh twong tu nhu cau b), ta c6

Sapc  SB " Sypc  SC
MA" MB" MC'  Sype + Syca + Spyas

W oSmt i e
S.-"’lBC
2) (h.125)

Trong mp(SAC) no1 A" vai C'
cat SO tai /. Trong mp(SBD)
noi B' vai [ cat SD tai D'. Khi
dé6 D' chinh la giao diém cha
mp(P) vai SD.
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b) (h.126)

Trong mp(SAC), ké AE /| A'C' cat SO tai E ;
ké CF /{A'C' cat SO tai F. Taco :

SA SE SO - OE

SA'  SI SI ()
SC _SF _SO+OF )
sc' SIS

Do O la trung diém cia AC va AE [/ CF,

: 2
nén OF = OF. Hinh 126

R ; SA 8C 250
Vay tir (1) va (2), suy ra SA'+SC’_ <7 (3)
¢) Chitng minh tuong tu nhu ciu b), ta cé
SB SD 2850
== )

SB SO S
Tir (3) va (4), suy ra
SA  SC SB SD

SA' 'SC' " SB' T SD"

(h.127)

a) AC// (a)
AC < (ABC) ¢ = PO JAC.
(@) N (ABC) = PQ

AC /I (a)
AC < (ACD) » = RS /[ AC.
() " (ACD) = RS |
Tir trén, suy ra PO /[ RS (J/ AC). (1)
Ching minh tuong tu, ta ¢ Hinh 127
PS /| OR (/] BD). (2)
T (1) va (2) suy ra tif giac PORS la hinh binh hanh.




i

PS PA

b) Vi PS // BD = BD ~ AB
nén PS = % - PA. (3)
W poyacste P
nén PO —% PB. (4)

T gide PORS 1a hinh thoi khi va chi khi PS = PO
<> BD.PA=AC.PB

PA AC
PEBD iz
Vay ti gide PORS 1a hinh thoi khi va chi khi mp(a) qua diém P (duoc xdc

dinh boi (5)) dong thoi song song vdi ca AC va BD.
a) (h.128)

Qua M ta ké duong thang MI song song v&i SO cat AC tai I. Qua I ké
duong thang song song véi BC cat AB, CD, DB lan luot tai N, E, J. Qua J
ké dudng thang song song vdi SO cit SD tai F. Tt gidc MNEF 1a thiét dién
can tim,

Hinh 128
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b) (h.129)

Trong mp(SBD), qua O ke dudng
thang song song v6i SD cat canh
SB tai N. Qua N ké duong thang
song song vdi BM cat SA tai E.
Qua E ké duong thang song song
voi SD cat AD tai F. Néi F voi O
cat BC tai I. Tu giac NEFI 1a thiét
dién can tim.

(h.130)

a) MN la duong trung binh cua Hinh 129
hinh thang ABCD, suy ra

MN || BC
BC < (SBC)

} = MN [{ (§BC).

MN [/ (SBC)
ME [ (SBC)

b) Ta co
EF /| AD = EF || MN

A‘ Hinh 130
= EF < (MNE) = F € (MNE).

Mat khiac F € SD, do d6 F = (MNE) n SD.

Thiét dién la hinh thang MNFE.

¢) Theo cdu a), ta cé (SBC) /| (MNE)

mit khac SC < (SBC).

Suy ra SC [/ (MNE).

DPuong thing AF khong song song véi mp(SBC) vi néu AF // (SBC) thi

AF c (MNE) = A € (MNE) (v6 1i).

d) Xét ba mat phang (SAB), (SCD) va (MNE). Ta ¢6 :
(SAB) m (SCD) = SJ (J la giao diém ctia AB va CD)
(SAB) " (MNE) = ME

(SCD) N (MNE) = NF.

} = (MEN) [/ (S§BC).

J
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Theo dinh 1i vé giao tuyén cua ba mit phing thi ba duong thang SJ, ME,
NF déng quy. Vay diém [ phai di dong trén duong thang SJ (trir nhiing
diém trong cta doan SJ).

(h.131)

a) Goi O, la giao diém cua R

A!C11 vi B]Dl. Khl do
(ABCy) n (BDDB,) = BO,.

Goi G la giao diém cua B;D va
BO, thi G chinh la giao di€ém cua
BD v&i mp(A,BC,). Dé thay

AGBD «» AGO By, ti s6 dong

dang la 2 (do Bﬁjgl = 2).
| :
Viay B\G = EGD Hinh 131

1 i
va GO; = 5 GB, suy ra G la trong tam tam gidc A|BC.

b) Dé thay AC // A,C, DA /| C\B = (DAC) /| (BA,C)).

Ching minh tuong tu nhu cdu a), ta ¢d trong tam G' cua tam giac D|AC
nam trén duong chéo DB, va DG’ 2%6"31. Tir d6 va két qua cla cau a),
suy ra G va G' chia duong chéo B;D thanh ba phin bang nhau.

2
Vﬁ}‘ B]Gl= EB!D.

¢) Do A, D, C l4n lugt la trung diém cha PB, OB,. RB, nén
PQ [{AD. OR [/ D\C, RP [] CA.
Tir d6, suy ra  (PQR) // (AD,C).
Mat khdc, theo cau b), ta c6 (D,AC) // (BA,C,). nén (POR) [/ (BA,C,).
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d) (h.132)

Vi A, Dy, C lin lugt 1a trung diém cua
B,P, B,Q, B\R nén trong tam G" cua tam
gidc POR phai nam trén duong thang B,G'
va B,G" = 2B,G'. Mt khéc B,G' = %B,D,

nén B\G" = %BPD = B\D = %BEG".

Vay D la trong tam ta dién B|POR.
Chii y. Sau E(hi hoc vecto trong khﬁng Hinh 132

gian, ta ¢6 thé dung phuong phip vecto dé

gidi bai todn nay mot cdch ngén gon hon bing cich dat B, A, = 4, B_iﬁ: =b

e

B,C, = ¢ va chiing minh DB, + DP +DQ + DR = 0.
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