HAI MAT PHANG SONG SONG

THUATNGU | KIEN THU'C, KiNANG
« Hai méat phang song song « Nhén biét hai mat phdng song song trong khéng gian.
« Pinh Ii Thalés trong i = Giai thich diéu kién dé hai méat phéng song song.
kh6ng gian i = Giai thich tinh chét co ban vé hai mat phdng song song.
* Hinh lang tru .« Giai thich dinh li Thalés trong khéng gian.
* Hinh hop - Giai thich tinh chat co’ ban caa hinh lang tru va hinh hdp.

i = M6 ta mét s6 hinh &nh trong thirc tién ¢ lién quan dén hai mat
:  phang song song trong khong gian.

Cac dau bép chuyén nghiép luén cé ki nadng dung dao diéu
luyén dé thai thirc an nhw rau, cd, thit, c4,... thanh cac miéng
déu nhau va dep mat. Cac nhat cat can tuan thi nguyén tac
gi dé dat duoc dieu do?

1. HAI MAT PHANG SONG SONG

) uo1. Cac mat bac thang trong Hinh 4.40 goi nén hinh a@nh
vé cac mat phang khéng cé diém chung. Hay tim thém mot
sé vi du khac cling goi nén hinh anh do.

- \
Hai mat phang (o) va (B) duorc goi la song song voi nhau

néu chung khéng co diém chung, ki hieu (a) / (B) hay

(B) 17 (o).
N
A &
Rupng bac thang co cac ma{
bac thang goi nén hinh anh ve
A cac mat phang song song.

Nhan xét. Néu hai mét phang («) va (B) song song v&i nhau
va dwn’ng thang d nam trﬂng (o) thi d va {|3) khung cé diém
chung, tirc 1a d song song voi (B). Nhw vay, néu mét dwong
thang nam trong mét trong hai mat phang song song thi
duwdng thang d6 song song véi mat phang con lai.

E Trong hinh dnh mé& dau, cac nhat cét c6 nadm trong cac
mat phang song song hay khéng?

r

Thép nghiéng Pisa ¢ Y ¢6
cac mat san & mbi tang
khéng song song vé&i mét dat.




2. DIEU KIEN VA TiNH CHAT CUA HAI MAT PHANG SONG SONG

) uo2. Cho mat phang (o) chira hai dwéng thang cat nhau a, b
va a, b cung song song voi mat phang (B) (H.4.41).

Néu (o) va (B) cat nhau theo giao tuyén c thi hai dwédng
th%ng a va ¢ co song song voi nhau hay khéng, hai dwong
thang b va ¢ co song song vo&i nhau hay khong?

Hay rut ra két luan sau khi tra 16 cac cau hai trén.

-"' . . R 3
Néu mat phang (o) chira hai duéng thang cat nhau va hai
duwéng thang nay song song v&i mat phang (B) thi (o) va
(B) song song voI nhau.

r

L1
E Néu khéng co diéu kién “hai dwéng thang cat nhau” thi
khang dinh trén con ding khong?

) | vi du 1. Cho hai hinh binh hanh ABCD va ABEF khéng cung
nam trong mét mat phang. Chirng minh rang mat phang
(BCE) song song v&i mat phang (ADF) (H.4.42).

Giai
Vi tir giac ABCD la hinh binh hanh nén BC // AD, suy ra
BC // (ADF).

Vi tir giac ABEF |a hinh binh hanh nén BE // AF, suy ra
BE Il (ADF).

M4t phang (BCE) chira hai dwrong thang cat nhau BC va BE
cung song song voi mat phang (ADF) nén mat phang (BCE)
song song voi mat phang (ADF).

D | I.uvgn tap 1. Trong khong gian, cho béndiém A, B, C, D khéng
dong phang. Qua diém A vé hai dwdng thang m, n lan ot
song song v&i hai dwong thang BC, BD. Chirng minh rang
mp(m, n) song song v&i mat phang (BCD).

) Véin dung 1. Mét chiéc ban cé phan chan la hai khung sat
hinh chir nhat cé thé xoay quanh mét truc nhw trong
Hinh 4.43. Khi mat ban dwoc dat Ién phan chan ban thi
mat ban luén song song voi mat dat. Hay gidi thich tai sao.

) uoz. Pat moét tm bia cirng 1én mét gbe clia mat ban nam
ngang (H.4.44) sao cho mat bia song song véi mat dat. Khi
do mat bia co trung voi mat ban hay khong?

"Qua mét diém ndm ngoai mét mat phang cho truéc
cé mét va chi mét mat phang song song véi mat phang
dé cho.

ﬂ Néu hai mat phang phan biét cung song song voi mat
phang thir ba thi hai mat phang dé co6 song song véi nhau
hay khéng? Vi sao?

Hinh 4.41

Hay nhac lai cac tinh chat
ctia dwéng thang song song
v&i mat phang da dwoc hoc
o Bai 12.

Hinh 4.42

Hinh 4.43

g | ’[I]/H

Hinh 4.44




) Vi du 2. Cho hinh chép S.ABCD. Goi M, N, P, Q lan luot 1a
trung diém cla cac canh SA, SB, SC, SD (H.4.45). Chirng
minh rang hai mat phang (MNP) va (NPQ) cung song song
v&i mat phang (ABCD), tir d6 suy ra bén diém M, N, P, Q
doéng phang.

Giai

Vi M, N 1an lwot |a trung diém cla SA, SB nén MN la dudng
trung binh cta tam giac SAB. Do d6, MN // AB va suy ra
MN song song voi mat phang (ABCD). Twong tw, NP clng
song song voi mat phang (ABCD). Vay mat phang (MNP)
song song vé&i mat phang (ABCD). Lap luan twong tw ta co
mat phang (NPQ) cling song song vé&i mat phang (ABCD).

Hinh 4.45
Hai mat phang (MNP) va (NPQ) cung di qua diém N va clng

song song voi mat phang (ABCD) nén hai mat phang dé

trung nhau, tirc 1a bén diém M, N, P, Q déng phang.

) Luyén tip 2. Cho hinh chép S.ABCD. Goi M, N, P, Q lan
lwot 1a cac diém thudc cac canh SA, SB, SC, SD sao cho

MA DB _FL A Chirng minh rang bén diém M,
MS NS PSS QS 2
N, P, Q déng phang.

) B4, Cho hai mat phang song song (P) va (Q). Gia sir
mat phang (R) cat mat phang (P) theo giao tuyén a (H.4.46).

a) Giai thich vi sao mat phang (R) cat mat phang (Q).

b) Goi b la giao tuyén clia hai mat phang (R) va (Q). Hai
dwéng thang a va b cd thé chéo nhau hay khéng, co thé
cat nhau hay khong?

' Cho hai mat phang song song. Néu mét mat phang cit
mat phang nay thi cling cat mat phang kia va hai giao
 tuyen song song v&i nhau.

) vidu3. Trong Vidu 2, goi E, Flan lwotla cac diém thudc cac
canh AB, CD (H.4.47). Xac dinh giao tuyen clia mat phang
(MEF) va mat phang (MNPQ).

Giai

Trong Vi du 2, ta da chi*ng minh dwoc hai mat phang
(MNPQ) va (ABCD) song song voi nhau. Vi vay hai giao
tuyén ctia mat phang (MEF) vé&i hai mat phang (MNPQ)
va (ABCD) song song voi nhau. Trong mat 'phéng (MEF),
qua M vé dudng thang song song voi EF cat PQ tai G thi
dwong thang MG la giao tuyén clia hai mat phang (MEF) va
(MNPQ). Hinh 4.47




) Luyén tip 3. Trong Vi du 3, hay xac dinh giao tuyén clia mat phang (EMQ) va mat phang

(ABCD).

3.DINH LI THALES TRONG KHONG GIAN

) #os. Cho ba méat phang (P), (Q) va (R) déi mét song song.
Hai dwéng thang phan biét d va d' cat ba mat phang lan lwot
tai A, B, Cva A’, B’ C'(C khac C"). Goi D la giao diém cua
AC'va (Q) (H.4.48).

a) Cac cap dudng thang BD va CC', B'D va AA’ cd song
song v&i nhau khong?
b) Cac ti s6 AE‘ AD 4 A8
BC DC' B'C
Két qua sau con duoc biét @n nhw dinh |i Thalés trong
khéng gian.

c6 bang nhau khéng?

Ba mat phang d6i mét song song chan trén hai cat tuyén
phan biét bat ki nhirng doan thang twong tng ti 1&.

AB _ BC _ AC

A'B'" B'C'" A'C’

) Vidu 4. Cho hinh t{r dién SABC. Trén canh SA lay cac diém
A, A,sao cho AA =2A A Goi (P) va (Q) 1a hai mat phang
song song VOl m%t phang (ABC) va lan ‘Iu’q’t diqua A, A..
Mat phang (P) cat cac canh SB, SC lan lvot tai B, C..
Mat phang (Q) cat cac canh SB, SC lan lwot tai B, C,
(H.4.49). Chirng minh B,8,= 28 B va C,C,= 2C,C.

Giai
Ap dung dinh li Thalés cho ba mat phang déi mét song song
(P), (Q), (ABC) va hai cat tuyén SA, SB, ta co % 3505 .

y A BB
Vi AA =2AAnénB,B,=288.

Twong tw voi hai cat tuyén SA, SC suy ra C.C,=20.0.

Y Luyén tdp 4. Trong HD5, cho AB =2 cm, BC = 4 cm va
A’B’ = 3 cm. Tinh d6 dai clia doan thang B'C".

Trong Hinh 4.48 ta co

4.HINH LANG TRU VA HINH HOP

Hinh 4.48

Nhac lai dinh li Thalés trong
hinh hoc phang.

Hinh 4.49

) Hp6. Cac hinh anh dwéi day c6 dac diém chung nao véi hinh lang tru dirng tam giac ma em

da hoc o lép 77




~
Cho hai mat phang song song (o) va (a’). Trén (o) cho
da giac 16 AA,..A . Quacac dinh A.A, ..., A veécac
dudng thang ddi mét song song va cat mat phang (o) tai
ALA, ... A . HinhgdbmhaidagiacAA, A A'A'. A"
va céc tir gidc A, A'A'A, AAA'A, .., AAA'A duoc
goi la hinh lang tru va ki hiéu la AA,.. A A'A,.. A"
(H.4.50).
- CacdiémA, A, ..., A vaA A, .., A dwoc goila
cac dinh, cac doan thang A ,A’, AA', ..., A A’ duoc

Hinh 4.50
goi la cac canh bén, cac doan thang AA, AA, ..,
AA vaA' A, A A, ..., A A", duvoc goi la cac canh
day cua hinh lang tru. Hinh lang tru c6 day 1a tam

: - i ; e giac dwoc goi la hinh lang
- HaidagiacAA,. . A vaA A',.. A duwocgollahal mat try tam giac, hinh lang tru

day cua hinh lang tru. c6 day |a tir giac dwoc goi 1a
¢ i hinh lang try W giac.
. Cacti giac AA'AA, AAA'A, .. AAAA dugc Q9 N
goi la cac mat bén cua hinh lang tru.

\

Y

&3 Hay giai thich tai sao cac mét bén cdia hinh lang tru 1
hinh binh hanh, tr dé suy ra cac canh bén doi moét song
song va cd do dai bang nhau.

Cha y. Tén cua hinh Iang tru duoc goi dwa theo tén cua

da giac day. B
A
P Vidu 5. Cho hinh lang tru tam giac ABC.A'B'C'. M6t mat . c
phang song song véi mat day clia hinh lang tru cat cac canh ;
bén cta hinh lang tru lan lvot tai A", B”, C"(H.4.51). Chirng L
minh rang ABC.A"B“C"la hinh lang tru. o I
Vi cac canh bén cua hinh lang tru ABC.A'B'C’' @i mét song - 'J\n\
song nén AA" BB" CC" dsi mét song song. Mat phang  A'lke” R
(ABC) song song v&i mat phang (A"B"C") nén ABC.A"B"C" ol
la hinh lang tru. Hinh 4.51 ¥

) Luyén tip 5. Cho hinh lang tru tam giac ABC.A'B'C’. Goi M va M’ 1an lwot |1a trung diém clia
cac canh BC va B'C'". Chirng minh rang AMC.A'M'C' 1a hinh lang tru.

) Mo 7. Hinh énh nao trong HD6 goi nén hinh @nh vé hinh lang tru cé day la hinh binh hanh?



F 3 5
- " i I A s ogro o1 oL Hai dinh doi dién cua hinh
Hinh lang tru t& giac ABCD.A'B'C'D' ¢é hai day la hinh hop 18 hai dinh khong cing

binh hanh dwoc goi la hinh hop. thudc bAt ki mat n 30 ciia
— Caccap diém Ava C' BvaD' CvaA', Dva B duoc hinh hop. Hai mat doi dién
goi la cac dinh @i dién cta hinh hop. cua hinh hop la hai mat

khéng ¢6 diém chung.

— Cac doan thang AC’, BD', CA'va DB’ dwoc goi la cac
dwéng chéo cua hinh hép.

— Caccaptuw giac ABCDva AB'CD', ADD'A'va BCC'B',
ABB'A' va DCC'D' dwoc goi la hai mat doi dién cla
hinh hop.

% v

) Vidu 6. Cho hinh hop ABCD.AB'C'D' (H.4.52). Chirng minh
rang cac dudng chéo AC’, BD', CA’ va DB' clia hinh hép

cung di qua trung diém cutia mbi duwong.

Giai

Pay ABCD cua hinh hép la hinh binh hanh nén AD // BC va
AD = BC. Mat bén BCC'B’cua hinh hép |a hinh binh hanh nén
BC // B'C'va BC =B'C' Vay AD // B'C'va AD = B'C’, suy ra
tr giac ADC'B’ 14 hinh binh hanh. Tir d6 AC’ va DB’ ¢at nhau
tai trung diém clia mdi dwong. Twong tw AC' va BD', AC'
va CA’ cling cat nhau tai trung diém cta méi duong. Vay Hinh 4.52
bén dwong chéo cta hinh hop cung di qua trung diém cla

moi duwong.

) Luyén tip 6. Cho hinh hop ABCD.A'B'C'D’. Chirng minh rang hai mat phang (ADD'A) va
(BCC'B’) song song voi nhau.

Nhédn xét. Ttr Vi du 6 va Luyén tap 6, ta co:

— Cac dwdng chéo cta hinh hép cung di qua trung diém ctia mbi dwdng:
— Cac mat dbi dién cla hinh hdp song song véi nhau va cé thé coi la hai day cla hinh hop.

) Vin dung 2. Bé xac dinh myc nudc trong mot chiec bé cé
dang hinh hop, bac Ha dat moét thanh gé du dai vao trong
bé sao cho mét dau cia thanh gb dwa vao mép cha nap
bé, d4u con lai nam trén day bé (H.4.53). Sau d6é bac Ha
rut thanh gb ra ngoai va tinh ti 1& gira d6 dai cGa phan
thanh g6 bi ngam trong nwéc va dé dai cla ca thanh gb.
Ti I& nay chinh bang ti I& gilra muc nwée va chiéu cao ctia bé.
Hay giai thich vi sao.

Bﬁl Tﬁp Hinh 4.53

4.21. Trong khéng gian cho ba méat phang phan biét (P), (Q), (R). Nhirng ménh d& nao sau
day la dung?

a) Néu (P) chira mét dwdng thang song song véi (Q) thi (P) song song véi (Q).



b) Néu (P) chira hai dwéng thang song song véi (Q) thi (P) song song véi (Q).
c) Néu (P) va (Q) song song voi (R) thi (P) song song véi (Q).
d) Néu (P) va (Q) cat (R) thi (P) va (Q) song song véi nhau.

4.22. Cho hinh lang tru tam giac ABC.A'B'C'. Goi M, N, Plan lwot la trung diém cla cac canh
AA' BB' CC' Chirng minh rang mat phang (MNP) song song véi mat phang (ABC).

4.23. Cho hinh thang ABCD cé hai day AB va CD. Qua céac diém A, D lan lvot vé cac duwdng
thang m, n song song v&i nhau va khéng nam trong mat phang (ABCD). Chirng minh rang
mp(B, m) va mp(C, n) song song v&i nhau.

4.24. Cho hinh t dién SABC. Trén canh SA lay cac diém A, A, saocho AA =AA =AS.
Goi (P) va (Q) 1a hai mat phang song song v&i mat phang (ABC) valan lvotdiqua A, A,
Mat phang (P) cat cac canh SB, SC lan lwot tai B,, C,. Mat phang (Q) cat cac canh SB,
SC Ian lwot tai B,, C,. Chirng minh BB, = B,B,=B,Sva CC,=C,C,=C,S.

4.25. Cho hinh la&ng tru t& giac ABCD.A'B'C'D’. M6t mat phang song song v&i mat phang
(A'B'C'D)) cat cac canh bén cua hinh lang tru lan lrot tai A”, B", C" D". Héi hinh tao bdi
cacdiém A, B, C, D, A" B" C" D"la hinh gi?

4.26. Cho hinh lang tru tam giac ABC.A'B'C". Goi G va G'lan lwot |a trong tdm cla hai tam
giac ABCva AB'C".
a) Chirng minh rang tir gidc AGG'A’1a hinh binh hanh.
b) Chirng minh rang AGC.A'G'C’ 1a hinh |ang tru.

4.27. Cho hinh hép ABCD.AB'C'D'. M6t mat phang song
song v&i mat bén (ABB'A’) ciia hinh hdp va cat cac canh
AD, BC, A'D’ B'C'lan luottai M, N, M’. N’ (H.4.54).

Chirng minh rang ABNM.A'B'N'M’ 1a hinh hép.

Hinh 4.54

4.28. Cau thang xwong ca la dang cau thang ¢6 hinh dang twong tw nhw nhirng dét xwong
ca, thuong cé nhirng bac cau thang voi khodng mé Ién, tao dwoc sw nhe nhang va
thoang dang cho khéng gian sdng. Trong Hinh 4.55, phan mép cta maéi bac thang nam
trén twong song song voi nhau. Hay giai thich tai sao.

Hinh 4.55



