CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

QUAN HE SONG SONG
TRONG KHONG GIAN

| CHUONG |

BAI 13: HAl MAT PHANG SONG SONG

<0> LY THUYET.

1. HAl MAT PHANG SONG SONG.
Hai mat phang duoc goi 1a song song néu chiing khong ¢ diém chung. Ki hiéu:
(@) /1(B)hay(B) 1] («)
Khi do: (ar)//(B) < (a)n(B)=2
Cha y: Néu (a)//(8) thi moi duong thang a < () déu song song véi ().

=
A/

2. PIEU KIEN VA TINH CHAT CUA HAI MAT PHANG SONG SONG.

Tinh chét 1. Néu mt phang () chira hai duong thang cat nhau va hai duong thang nay cing song
song véi mét phang () thi () song song vai ().
Tinh chat 2. Qua mot diém nam ngoai mat phang c6 mot va chi mot mit phang song song véi mit

phang da cho.
Hé qua 1. Néu duong thang d song song véi mét phang(P) thi c6 duy nhat mot mat phang (Q)

chira d va song song véi (P).

Hé qua 2. Hai mat phiang phan biét ciing song song véi mit phang thi ba thi song song véi nhau.

Hé qua 3. Cho diém A ¢ (P). khi d6 moi dthang di qua A va song song véi (P)déu nam trong
mot mat phang (Q) diqua A vasong song véi (P).

Tinh chat 3. Néu mot mat phang cat mot trong hai mit phing song song thi ciing cit mat phang kia
Vva CAc giao tuyén cua chling song song véi nhau.

Hé qua. Hai mat phang song song chan trén hai cat tuyén song song nhimg doan thing bang nhau.
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3. PINH LY THALES. Ba mat phing d6i mot song song chan trén hai céat tuyén bat ki nhitng doan thang
tuong tng ti €.

d:] ‘0'3

A=/
L=/
AL/

Pinh nghia: Trén mit phang (a) cho da giac A/A,...A , tir cac dinh cua da gidc dung cac

4. HINH LANG TRU VA HINH HOP.
[) HINH LANG TRU.

duong thang song song cit mat phang (') song song véi (a) tai cac diem A, A,",., A"
Hinh hop béi hai mién da gide A A,..A va A'A,"...A,'véicac hinh chit nhat A A,A,' A, ",
AAAT A, dugc goi 1a hinh ldng tru.

Tinh chét:
- C4c hinh binh hanh duoc goi la cac mat bén, hai mién da giac goi la hai mit day cua lang try.
- Hai day cua lang tru 13 hai da giac bang nhau va nam trén hai mat phang song song véi nhau.

- Cac doan thang AAAA, ... duoc goi la cac canh bén. Cac canh bén cua lang tru song
song va bang nhau.

- Ta goi lang tru theo tén cua da giac day, tic 1a néu day 1a tam giac thi goi 1a lang tru tam giéc,
néu day 1a ttr giac thi goi 13 lang tru tir gic.
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(] HINH HOP.

Pinh nghia: Hinh lang tru t& gidc c6 day 1a hinh binh hanh dugc goi la hinh hop.

D’ '

B’

Tinh chét:
- Hinh hop ¢6 sau mat déu 1a nhitng hinh binh hanh.
- Hai mit song song véi nhau goi 1a hai mat d6i dién, hinh hop cé ba cap mat doi dién.

- Hai dinh cua hinh hop duoc goi 1a hai dinh dbi dién néu ching khéng cling ndm trén mot mat
nao.

- Cac doan thang néi hai dinh d6i dién duoc goi 1a cac dudng chéo. Bén dudng chéo cat nhau
tai trung diém ciia mdi duong, diém d6 goi 1a tam cua hinh hop.

- Hai canh goi 1a d6i nhau néu chiing song song nhung khong cting nam trén mot mat cia hinh
chop.

- M3t chéo cua hinh hop 1a hinh binh hanh cé hai canh 1a hai canh dbi dién caa hinh hop.

- Téng binh phuong cac duong chéo caa mot hinh hop bang téng cac binh phuong cua tat ca
cac canh cua hinh hop do.

@ HE THONG BAI TAP TU LUAN.

DANG 1:

CHUNG MINH 2 MAT PHANG SONG SONG

<¢> PHUONG PHAP.

Phuong phap giai ty luan: Dya vao dinh ly, hé qua sau:

o Da, b a /]y
anb=1 > a// B . B )/ vy =>a//PB
a// B .0/ B a = f

<0> BAI TAP TU LUAN.
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Cau1: Cho hinh chép S.ABCD cé day ABCD la hinh binh hanh tam O, goi M, N lan luot la trung
diém cia SA,SD. Ching minh (OMN )/ /(SBC).

Cau2: Cho hai hinh vuing ABCD va ABEF ¢ trong hai mat phang phan biét. Trén cac duong chéo
AC va BF lan luot lay cac diém M,N sao cho AM = BN . Cac duong thang song song voi
AB VEtir M,N lan luot cit AD va AF tai M' va N'. Chiang minh:

a) (ADF)||(BCE).
b) (DEF)||(MM'N'N).

Cau 3: Cho hinh chép S.ABCD c6 day ABCD Ia hinh binh hanh tam O. Goi M ,N, P lan luot &
trung diém ciia c4c canh AB, CD, SA. Ching minh rang mét phang (DMP ) song song véi mat
phang (SBN )

Cau 4:  Trong khong giancho hai hinh binh hanh ABCDva ABEF nam trong hai mat phang phan biét.
Chimng minh rang mit phang (AFD)//(BCE).

Cau5:  Cho hinh tir dién ABCD, lay M 14 diém tuy ¥ trén canh AD (M = A D). Goi (P) lamat phing
diqua M song song v6i mit phang (ABC) lan lugt cit DB,DC tai N,P
Chtmg minh rang: NP//BC .

Cau 6:  Cho hinh chép S.ABCD, goi G,,G,,G;, lan luot 1a trong tdm cua tam giac SAB, ABC, SAC.
Chtng minh rang (G]G2G3 ) // (SBC ) .

Cau 7:  Cho hai hinh binh hanh ABCD va ABEF c¢6 tam lan lugt 1a O, O’ va khong cing ndm trong
mot mit phang. Goi M 14 trung diém ctia AB . Chtrng minh rang:

a:(ADF)//(BCE) b: (MOO') / /( ADF). C:(M0OO')//(BCE).

DANG 2: CHUNG MINH PUONG THANG SONG SONG VOI MAT PHANG

<0> PHUONG PHAP.

Phwong phap giai tw luan, dwa vao cac hé qua sau:

AB// «
1. la//ﬁ;»a//ﬁ 2. 14C/)a =BC//a
cca ABNAC = A

va cac dinh ly, hé qua caa bai truée.

<0> BAI TAP TU LUAN.

Cau 8:  Cho hinhthang ABCD c6 AB//CD va S ¢(ABCD). Trén SA,BD lay hai diém M,N sao cho

SM _DN _2 & NI7/AB (1 AD). Ching minh MN //(SCD).
SA DB 3
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DANG 3: CHUNG MINH 2 PUONG THANG SONG SONG

<0> PHUONG PHAP.

Dura vao dinh Iy ¢ bai hai mit phing song song

a /] B
vy /] a=a=a//b
vy // B =b

va cac dinh ly, hé qua & cac bai trudc.

Dang 4:

Bai toan lién quan dén ty 1¢ d¢ dai

<0> PHUONG PHAP.

Dura vao dinh Iy Talet, hé qua & bai hai mit phing song song:

a /] B
dN a =A dn g =B
1. = AB=A'B'
dN o =A" dn 3 =B'
d//d'
a /] B /]~y

AB AC BC

= = =
A'B'  A'C' B'C

2. ldna =4, dn 8 =B, dn v =C
dNa =A'dn B =B, dn v =C"

va dinhly Talet thuin va dio trong mit phang.

<0> BAI TAP TU LUAN.

Céau 9:

Céau 10:

Cho ta dién ABCD va M, N 1a cac diém thay trén cac canh AB,CD sao cho % = % .
a) Ching minh MN luén ludn song song vai mot miat phang ¢b dinh.
B) Tinh theo k ti s dién tich tam gidc MNP va dién tich thiét dién.
I B. 2k c. 1 p. L
k+1 k+1 k k+1

Cho hinh hop ABCD.A'B'C'D' ¢6 tat ca cac mat déu 1a hinh vudng canh a. Cac diém M,N

lin luot trén AD', BD sao cho AM = DN =x (0<x<a\/§).

a) Chiang minh khi x bién thién, duong thang MN luén song song véi mot mat phang ¢ dinh.

a2

b) Chang minh khi sz thi MN || A'C.
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DANG 5: XAC PINH GIAO TUYEN

<0> PHUONG PHAP.

Duwa vao dinh ly:

a /] B
vy //a=a=a//b
vy // B =0

Va cac két qua co truéde.

DANG 6: XAC PINH THIET DIEN

<0> PHUONG PHAP.

Duwa vao dinh ly:

a /] B
v // o =a=al/b
y// B =0

Va cac két qua co trude.

@ BAI TAP TU LUAN.

Cau 11;

Cau 12:

Céau 13:

Cho hinh chép S.ABCD c¢6 day ABCD la hinh binh hanh va M,N lan luot 1a trung diém cua
AB,CD . Xéc dinh thiét dién cia hinh chdp cit boi (o) di qua MN va song song véi mat phang
(SAD).Thiét dién la hinh gi?

Ba mit phing (ABCD),(SBC) va () doi mot cit nhau theo cac giao tuyén la MN, HK, BC
, Ma MN || BC = MN || HK . Vay thiét dién 1a mot hinh thang. Cho hinh hop ABCD.A'B'C'D’.

Trén ba canh AB, DD', C'B’ lan luot liy ba diém M ,N, P khdng tring véi cac dinh sao cho
AM DN _BP
AB DD B'C
Cho hinh chép S.ABCD véi ABCD 1a hinh thoi canhd, SAD 1a tam gidc déu. GoiM 1a mot
diém thudc canh AB, AM = x, (P) 13 mit phang qua M song song véi (SAD). Tinh dién tich

_. Tim thiét dién caa hinh hop khi cat bsi mat phang (MNP)

thiét dién ctia hinh chop cit boi mit phang (P) :
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Cho hinh chép S.ABCD c6 day ABCD 14 hinh vudng canh bang a, tam giac SAB déu,

SC=SD= a\/§ .Goi H,K lan luot 13 trung diém cia SA,SB. M 1a mot diém trén canh AD),

mit phang (HKM ) cit BC tai N.Dat AM =x (0<x<a). Gia tri X dé dién tich thiét dién
HKMN dat gi tri nho nhét la:

@ HE THONG BAI TAP TU LUYEN.

Cau 15:

Céu 16:

Céau 17;

Céu 18:

Céau 19:

Cho hinh chép S.ABCD ¢6 day ABCD la hinh binh hanh va M, N, P lan luot 1a trung diém céc
canh AB,CD,SA .

a) Ching minh (SBN ) ||(DPM).

b) O 1a mot diém thudc doan SP (Q khac S, P). Xac dinh thiét dién caa hinh chép cat boi
(o) diqua Q vasongsong véi (SBN).

¢) Xac dinh thiét dién cua hinh chop cét bsi (B) di qua MN song song véi (SAD).

Cho hinh chop S.ABCD, day la hinh binh hanh tim O. Goi M,N lan luot 13 trung diém cua
SA va CD.
a) Ching minh (OMN ) || (SBC)

b) Goi I 1a trung diém cia SD, | la mot diém trén (ABCD) cach déu ABva CD . Ching
minh 1] ||(SAB).

Cho hinh chép S.ABCD, day 1a hinh binh hanh tim O, cac tam gi4c SAD va ABC déu can tai
A.Goi AE, AF la cac duong phan giac trong cua cac tam giac ACD va SAB. Chuang minh
EF||(SAD).

Hai hinh vuéng ABCD va ABEF & trong hai mat phing khac nhau. Trén cac duong chéo AC
va BF lan luot lay cac diém M,N sao cho AM = BN . Cac dudng thang song song véi AB
vé tr M,N lan lugt cit AD, AF tai M',N".

a) Chimg minh (BCE)||( ADF).

b) Ching minh (DEF)||(MNN'M').

¢) Goi I 14 trung diém ciia MN. Tim tap hop diém I khi M,N thay doi tréen AC va BF .

Cho hinh chop S.ABCD c6 day ABCD la hinh thang, AB=3a, AD =CD =a. Mat bén SAB
la tam giac can dinh § va SA=2a, mat phang (o) song song véi (SAB) cat cac canh
AD, BC,SC,SD theo tht tu tai M,N,P,Q.

a) Chang minh MNPQ la hinh thang can.

b) Pt x=AM (0 < x <a). Tinh X d&& MNPQ I ti gi4c ngoai tiép duoc mot duong tron.
Tinh ban kinh duong tron do.
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Cau 20:

Cau 21:

Céu 22:

Céau 23:

Cau 24:

Céau 25:

CHUYEN PE |V — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN
¢) Goi I=MQANP. Timtap hop diém I khi M di dong trén AD.
d) Goi J = MP~NQ. Chitng minh IJ ¢6 phuong khong d6i va diém | ludn thuoc mot mat
phang cé dinh.
Cho hinh chdp S.ABC, mot mat phang (o) di dong ludn song song véi (ABC), cét SA,SB,SC
lan luot tai A", B',C". Tim tap hop diém chung ciia ba mat phang (A'BC),(B'AC),(C' AB).
Cho hinh hgp ABCD.A'B'C'D".
a) Ching minh (BDA")||(B'D'C).
b) Chitng minh duong chéo AC' di qua trong tim G, G, cua cac tam giac BDA',B'D'C
dong thoi chia duong chéo AC' thanh ba phan bang nhau.
¢) Xac dinh thiét di¢n cuia hinh hop cit (A'B'G, ). Thiét dién Ia hinh gi?
Cho hinh hop ABCD.A'B'C'D' ¢4 tat ca cac mat déu la hinh vuéng canh 4.Trén cac canh
AB,CC',C'D'va AA' lay cac diém M,N,P,Q sao cho
AM=C'N=C'P=AQ=x(0<x<a).
a) Ching minh bén diém M, N, P,Q ddng phang va MP, NQ cit nhau tai mot diém ¢ dinh.

b) Ching minh (MNPQ) di qua mét duong thang c6 dinh.

c) Dung thiét dién cia hinh hop khi cat boi (MNPQ) . Tim gié trj Ion nhét va gia tri nho nhét
cua chu vi thiét dién.

Cho hinh chép S.ABCD c6 day ABCD 4 hinh chit nhat va ASAD vuéng tai A . Qua diém M
trén canh AB dung mat phang (o) song song véi (SAD) cit CD,SC,SB tai N, P,Q.

a) Chung minh MNPQ la hinh thang vuong.

b) Goi I =NP~MQ. Tim tap hop diém I khi M di dong trén canh AB.

Cho hinh chép cut ABC.A'B'C'. Goi M,N,P lan luot 13 trung diém cua cac canh
A'B',BB',BC.
a) Xac dinh thiét dién ciia hinh chop cut voi (MNP).

b) Goi I la trung diém cia AB. Tim giao diém cua IC' véi (MNP).

Cho hinh hop ABCD.A'B'C' D' ¢ tat ca cac mat déu 1a hinh vuéng canh . Cac diém M,N
nam trén AD', BD sao cho AM =DN = x(O <x< a\/E)

a) Chizng minh khi X bién thién thi MN ludn song song véi mot mit phang cé dinh.

a2

b) Khi x:T, chung minh MN || A'C.
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Céau 26:

Cau 27:

Cau 28:

Céau 29:
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Cho hinh lang truy ABC.A'B'C'
a) Goi 1,K,G lan luot 14 trong tdm céc tam giéc ABC, A'B'C' va ACC'. Chiing minh

(IGK)|I(BB'C'C) va (A'KG)||(AIB).

b) Goi P,Q lan luot 13 trung diém cua BB' va CC'. Hay dung duong thing di qua trong tam
ctia tam gidc ABC cit AB' va PQ.

Cho mit phang (o) va hai duong thang chéo nhau d,,d, cit (o) tai A,B. Duongthing A thay
doi ludn song song véi (o) ¢t d,,d, lan lugttai M va N . Buong thang qua N song song véi
d, cat (o) tai N'.

a) T&r giac AMNN'' la hinh gi? Tim tap hop diém N'.

b) Xac dinh vi ri cia A dé do dai MN nho nhét.

¢) Goi O Il trung diém cua AB, I 1a trung diém cua MN . Chiang minh OI 14 duong thang
nam trong mat phang c6 dinh khi M di dong.

Cho tir dién déu canh 1. Goi 1, lan luot 1a trong tm céc tam giac ABC va DBC. Mit phang
(o) qua Iy cét cac canh AB, AC,DC, DB lan luot tai M,N,P,Q.
a) Chung minh MN, PQ, BC d6ng quy hoic song song va MNPQ la hinh thang can.

b) Pat AM = x, AN =y . Chimg minh a(x+y)=3xy. Tim GTNN va GTLN cia AM + AN .
¢) Tinh dién tich tor giac MNPQ theo T va s=x+y.

Cho lang tru ABCD.A'B'C'D' ¢6 day la hinh thang, AD=CD =BC =a,
AB=2a.Mitphing (o) diqua A cétcdc canh BB',CC',DD" lan lugt tai M,N,P.

a) T giac AMNP la hinh gi?
b) So sanhh AM va NP .
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