§4. Hai mat ph%ng song song

40. a), c).

41. (h.94)
Vi a // b nén c6 mp(R) = mp(a, b). Mat phing nay cat hai mat phing song
song (P) va (Q) theo hai giao tuyén song song AB va A'B'. Vay tit giac ABB'A’
cO AB [/ A'B'va AA" /| BB’ ; do d6 n6 la mot hinh binh hanh., Vay AA' = BB'.

f, '
/,X(V‘{/ (e

Hinh 94 Hinh 935
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43.

44.

90

(h.95)

Goi (Q) la mat phang duy nhét di qua A va song song véi (P). Gia sir a la
mot dudng thing bit ki qua A vi song song véi (P). Ta phai chimg minh
duong thing @ nim trén (Q).

Vi a // (P) nén c6 dudng thing b thudc (P) sao cho a va b song song. Viy
mp(a, b) cat (Q) theo giao tuyén ¢ qua A va song song vdi h. Tir do a
trung vdi @', tic 12 @ nam trén (Q).

a) (h.96)

Gia sir (P) 1a mit phang qua M va song
song v6i mp(SBD) va E, F 1a giao diém
cua (P) vai cac canh AB va AD. Khi dé,
dé thidly ME [/ SB, MF J/ SD va EF /] BD.,
Vay thiét dién cua hinh chép khi cat boi
mat phang qua M va song song Vi
mp(SBD) la tam giaic MEF.

Tuong tu, thiét dién cioa hinh chép khi
cat béi mat phang qua N va song song
vGi mp(SBD) la tam giac NKH vé6i NK // SB, :
NH /| SD, KH |/ BD. Hinh 96

b) I, J lan luot 14 giao diém ctia hai mat phang (MEF), (NKH) véi AC ciing
chinh 14 giao diém cua EF, KH véi AC. Do M la trung diém cua SA vi
ME [/ SB, MF /] SD nén E, F lan lugt 1a trung diém cta AB va AD. Tir d6
suy ra / 1a trung diém cua AQ, (& diay O la giao diém cua AC va BD),

Vay 10 = %AU.
Tuong tuv OJ = —;-OC. Vay lJ = %AC.
(h.97)

* Gia sir A'B’C’D’ 1a hinh binh hanh.
Tacod:

A'B [/ C'D'

A'B' < (SAB)

C'D' < (SCD)

suy ra giao tuyén A cua (SAB) va (SCD)
song song vai A'B' va C'D'. Hinh 97




Mit khdc

AB /| CD
AB c (SAB) = A//AB [/ CD.
CD < (SCD)
Vay A'B' /[ AB = A'B' || (ABCD). (1)
Chitng minh tuong tu, ta co
A'D' /| AD = A'D' || (ABCD). (2)

Ti (1) va (2) suy ra (P) // (ABCD).
» Giasu (P)// (ABCD).

Khi d6 hai mat phang (P) va (ABCD) bi mit phang (SAB) cit theo hai giao
tuyén A'B' va AB song song.

Tuong tu, ta ¢ :

c'D' /I CD

B'C' /{ BC

A'D' [ AD.
suy ra AB [IC'D'vaB'C'[[A'D'.
Vay ti giac A'B'C'D' 1a hinh binh hanh.

. (h.98)
a) Goi I', J', K' lan luot 1a giao diém
cua cdc cap duong thang S/ va AB, SJ
va BC, SK va CA. Khi do6 I', J', K' lan
lugt 1a trung diém cha cdc canh AB,
BC va CA.
Ta co

S Sk ST

SI'SK' O8It
= IK /| I'K' K] [/ KT
= mp(l7K) /| mp(I'TK").

Mat khiac mp(/'/'K') = mp(ABC).
vay  (IJK) // (ABC).

b) Ta c6 KM [/ (ABC) khi va chi khi KM thudc mp(P) qua K va song song
véi mp(ABC). Vay KM [/ (ABC) khi va chi khi M € (P).

2
3

Hinh 98
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Goi A", B, C' lan luot 1a cac giao diém cua (P) véi cac canh SA, SB, SC.

Khi d6 A'B' [/ AB, BC' [/ BC, C'A" [/ CA.

Theo gia thiét M chi nim trong hinh chép S.ABC, nén tap hop céc diém M

sao cho KM [/ (ABC) la tam gidc A'B'C".
(h.99)
a) * (P) /] (SAB)
(P) N (ABCD)=MN | — MN//AB
(SAB) m (ABCD) = AB
* (P)// (SAB)
(P) n (SBC) =MF = MF [/ 5B
(SAB) N (SBC) = SB
* (P) /] (SAB)
(P) m (SAD) = NE = NE //SA
(SAB) N (SAD) = SA
* (P)//CD
CD < (SCD) = EF //CD
(P) N (SCD)=EF
Cédc diém N, E, F dugc xdc dinh bai (1),
(2), (3), (4) la giao diém cha (P) voi

AD, 8D, SC cé tinh chat EF /{ MN. Vay
thiét dién la hinh thang MNEF.

b) Xét ba mat phiang (P), (SAD). (SBC).
Taco:

(P) n (SAD) = NE

(P) " (SBC) = MF

(SAD) N (SBC) = A.
Vay ba duong thang NE, MF, A déng
quy tai [ (/ la giao diém cua NE
va MF). Tir d6, diém [ chay trén dudng
thang A ¢6 dinh.

Hinh 99

(1)

(2)

(3)

(4)




47.

48.

(h.100)

a) Truong hop M khéng phai la trung
diém cua BC.

N6i M vai I cat AC tai E. N6i E vai J cat
AD tai N. N chinh la diém cin tim.
Trucomg hop M la trung diém cua BC.
Khi do IM // AC va (IJM) /| AC. Vay
mp(I/M) cat mp(ACD) theo giao
tuyén JN // AC.

IA_IB AB a1
Jp ~Jc ~ pcr M A Hinh 100

AD, BC c6 ba mat phing song song

(dinh Ii Ta-1ét ddo). Ba mat phang nay cét hai dudng thing AB vi NM tai
cic diém I, A, B va K, N, M. Vi I la trung diém cha AB nén K la trung
diém ctia MN (dinh 1f Ta-1ét).

(h.101)

Phdn thudn. Gia su I 1a trung diém cla
MN. Goi P, O, R, S lan lugt la trung
diém cia BC, CA, AD va DB. Vi

PBE _PC _ BC
IM IN  MN

b) Vi

nén BM, PI. CN cung song song vdi
mot mat phang, mit phang nay song
song v6i AB va CD. Goi (a) la mat
phang qua P va song song v6i mat Hinh 101

phang dé thi ré rang I € (). Mat phang

ndy cit t¢ dién ABCD theo thiét dién 14 hinh binh hanh PQRS. Vi M chi
chay trén doan AB, N chi di dong trén CD nén diém / luén nim trong td
dién, tirc 1a / lu6n nam trong hinh binh hanh PORS.

Phdn ddo. Ly mot diém [ nam trong hinh binh hinh PORS. Qua I c6 mot
duong thang cat hai canh AB va CD tai M va N (bai tap 32 chuong II
SGK). Theo dinh 1i Ta-1ét thi 7 1 trung diém ctia MN.

Vay tap hop cdc diém 7 12 hinh binh hanh PORS (cling véi cdc diém trong
cua no).
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50.

51.
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(h.102)
a) Ta vé mot duong thang A bat ki cat
mat phang (MNEF) tai mot diém O.
Bon mat phang lin luot qua A, B, C,
D va doéng thoi song song véi mat
phang (MNEF) cat dudng thang A
theo thit tu tai A", B', C' va D'. Theo
dinh 1i Ta-lét ta co

MA _OA' NB OB

MB ~ OB NC 0OC'"

EC _0OC' FD _OD'

ED OD' FA OA

MA NB EC FD OA' OB’

CI

A

MB NC ED FA OB 0OC'

b) Ching minh nhu céu b) bai 31 (chuong II).

(h.103)

Cdch I. Qua méi canh cta hinh t
dién ABCD ta dung mot mat phang
song song vai canh doi dién. Khi do
séu mat phing vira dung sé& ciit nhau
theo mot hinh hop cian tim ¢é sdu mat
bén nim trén sdu mat phang noi trén.

Cdch 2. Qua trung diém [ ctia AB ta
dung doan thing C'D' bing doan CD
sao cho C'D' // CD va I 1a trung diém

Hinh 102

0C' 0D' _
OoD' O0A'

Hinh 103

cua C'D'. Qua trung diém [I' cua CD ta dung doan A'B' bang doan AB sao
cho A'B' // AB va I' 1a trung diém cta A'B'. Khi d6 o raing AC'BD'.A'CB'D

la hinh hop céin dung.
(h.104)
a) Sw dung dinh li Ta-lét.

Goi (P) 1a mat phang qua AD va song song vdi mp(A'D'CB) (c6 (P) vi

AD [l A'D").



Goi (Q) 1a mit phing qua M vi song song véi mp(A'D'CB). Gia sir (Q) cit

DB tai N'.

Theo dinh Ii Ta-1ét, ta co
AM _DN'
AD' DB

Vi cdc mat ctua hinh hop la hinh

vuong canh a nén

(*)

AD'=DB= aV2.
Tix (*), ta 6 AM = DN'

= DN'=DN

= N=N Hinh 104

= MN < (Q).

Mai (Q) // (A'D'CB) suy ra MN luén song song véi mit phiang c¢d dinh
(A'D'CB).

Su dung dinh li Ta-lét dao.

T sidinines 2M. MD _AD
& DN _NB _ DB

suy ra AD, MN va D'B luén song song véi mot mat phang (dinh 1f Ta-1ét
ddo). Vay MN luon song song véi mot mat phiang (P), ma (P) song song
vGi AD va D'B. C6 thé chon mat phing nay chinh 1a mp(A'D'CB).

b) Goi O la giao diém ctia DB va AC. Ta ¢6

DN:I:E,DG: ﬂﬁ
3 2
2

suy ra N la trong tim tam giiac ADC.
Chitng minh tuong tu, ta ¢c6 M la trong tim tam giic A'AD. Viy CN va
A'M cit nhau tai [ 14 trung diém cta AD. Ta ¢o

IM IN 1

E—E—E :’MNHIAC+
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53.
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(h.105)

a) Goi O la tam cua hinh
binh hanh ABCD. Dé thdy
B,0,08 la hinh binh hanh,
nén trung diém FE cua
duong chéo BO, ciing la

trung di€ém cua duong chéo
OB,. Do d6 E nam trén
OB,. Ma OB, nam trén
mp(ACB,). Vay E nam trén
mp(ACB, ).

b) Theo cau a) thi mp(ACB;) 7
cling 12 mp(EAC). Do dé6

Hinh 105

(P) 1a mat phang qua K va song song véi mp(ACB,). Tir K ké dudng thing
song song v6i AC cat AD, AB, BC lan luot tai K, J, H. Tir J ke dudng
thang song song vdi AB|, cit AA, A,B,, BB, lan luot tai K, K5, I. N&i I va

H cat B,Ci, CEC tﬂl K4 va Kﬁ.

Dé thdy thiét dién la luc gidc KK,K,K;K,K5 c6 cic canh doi song song

vGi nhau.

(h.106)

a) Trong mp(ABB'A") n6i M vé6i B' cit
AA' tai K.

Trong mp(ABC) néi M vé6i E cat CB
tai D.

Thiét dién la tor giac DEKB'.

b) Ké EF [/ AB (F € CB). Khi d6 EF
la dudng trung binh cia tam giic ABC

AB
va EF =——. Xét tam giac DBM ta co

2
FD _EF 1
BD  BM 3
L. 1
Su}'r&FDAEBP =3
.
Vay CD—3.

Hinh 106

FC, tic D la trung diém cua FC.



54. (h.107)

55.

a) Ta co IJ 1a duong trung binh cua tam
gidc C'AB, nén IJ /{ AB. Ma AB nam
trén mp(ABB'A"). Vay IJ [/ (ABB'A").

Chitng minh tuong tu, ta co
JK /[ (ACC'A"), IK [/ (BCC'B).

b) Xét ba mat phiang (C'AB), (A'BC),
(B'AC). Ta cé

(C'AB) m (A'BC) = BI
(C'AB) m (B'AC) = AJ
(B'AC) n (A'BC) = CK.

Vay theo dinh i giao tuyén cia ba mat
phing thi ba duong thang BI, AJ, CK Hinh 107
déng quy tai mot diém,

¢) Theo céu a), ta cod

IJ /[ AB
JK [|AC
d) Dé thiy O la trong tam tam gidac C'AB. Goi M la giao diém cta C'O véi
AB thi M 1a trung diém ctia AB. Vay ba diém M, G, C thing hang.
Vi O va G lan luot 1a trong tim cua hai tam gidc C'AB va CAB nén ta co

MO MG 1 |
W_W_E:bﬂGHCC. (1)

Chitng minh twong twu ~ OG' // CC'.
T (1) va (2) suy ra ba diém O, G, G
thang hang.

} = (IJK) /] (ABC).

(h.108)
a) Theo gia thiét, ta co
AM  D'N
MD — NC'
AM  MD  AD
j — —

D'N _ NC' DC'

Hinh 108
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Theo dinh Ii Ta-1ét ddo ta c6 MN, AD', DC' cing song song vdi mot mat
phiang (P). Mit phiang (P) song song v6i AD' va DC'. Nhung AD' // BC' nén
mat phang (P) song song véi mp(C'BD). Tir d6, ta cé MN [/ (C'BD).

b) Tir M ké ME [/ BD, cat AB tai E ; tir E ké duong thang EF // AB', cat BB'
tai F ; tit F ké dudng thang FI // BC', cat BC' tai I ; tir N ké duong thang NJ // C'D
cat D'D tai J. Dé thay thiét dién la luc gidc MEFINJ c6 cdc canh déi lin
luot song song vai ba canh cia tam gidic C'BD.

(h.109)

a) Dé thiay OR la duong trung binh cla B -

{B:m giac C'BD nén QR [/ BD. Ma BD ./‘:\\ =

nam trén mp(ABCD), suy ra A ;; E — D I
OR // (ABCD). (1) RNEIAA7 T 4

Li luan tuong tu ta c6 PR 5:}*3’ 'h \R
PQ // (ABCD). 2) gwl 5N,

Tir (1) va (2) suy ra (PQRS) // (ABCD). i P

b) Theo cau a), ta ¢c6 OR // (ABCD) suy A =

ra miat phang (AQR) cat mp(ABCD) N

theo moét giao tuyén song song véi BD. Hinh 109

Giao tuyén nay cat CD tai N. Noi N
vai R cat DD' va CC' lan luot tai E va
M. Néi M vé6i Q cat BB' tai F. Dé thay
thiét dién 1a hinh binh hanh AEMF .

c) Do AN // BD suy ra D la trung diém
cua CN, dé thiy

AEDR = AMC'R = DE = MC'.

Mat khiac DE [/ CM
DE ND 1 MC" 1

W ew Ne 5. Me 2

(h.110) Goi S 1a diém déng quy cua
cic canh AA', BB, CC', DD'. Vi BC
song song voi AD nén giao tuyén A cia
hai mat phing (BB'C'C), (AA'D'D) di Hinh 110




qua S va song song véi BC. Ro rang M, N la hai di€ém chung cua hai mit
phiang néi trén. Do dé6 M, N déu thuoc A. Li luin tuong tu , hai diém P, O
thudc giao tuyén A' ctia hai mat phang (ABB'A") va (CDD'C') (giao tuyén
nay di qua S va song song véi AB). Vay bon diém M, N, P, Q cling nim trén
mp(A, A').



