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QUAN HE SONG SONG
TRONG KHONG GIAN

[CHUUNG}

BAI: PUONG THANG VA MAT PHANG SONG SONG

<0> HE THONG BAI TAP TRA LOI NGAN

Cau 1: Cho hinh chép S.4BCD day la hinh binh hanh tdm O . Piém M thudc canh SB . Biét

. ‘M
OM 1/ (SCD). Tinh ti s0 cua S—
MB

Loi giai

Traloi: 1

Trong (SBD), xét hai duong thing OM va SD . Vi SD < (SCD) va OM // (SCD) nén
OM ~SD =@, hay OM /i SD .

. SM
Suy ra OM la duong trung binh cua tam giac SBD, do d6 M la trung diem SB, hay VB l.

Cau 2:  Cho hinh chop S.ABCD , day ABCD 1la hinh binh hanh. G 1a trong tam tam giac S4D . Mat
9 4 14 SE 7 \
phang (GBC) cat SDtai E . Tinh ti s6 D (lam tron dén hang phan tram)
Loi giai

Tra 10i: 0,67
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Cau 4:

Mit phang (SAD) va (GBC)c6 G la 1 diém chung. Mat khic (SAD) va (GBC) lan luot chira
hai duong thiang song song 1a 4D va BC nén giao tuyén cta ching la dudng thang qua G
song song voi AD , giao tuyén nay cit SD tai E . Goi M 1a trung diém 4D , ta co
SG_SE_2
SM SD 3
Cho hinh chép S.4BCD c6 day l1a hinh binh hanh. Goi M 1a trung diém CD, N la diém
thuoc doan SM sao cho NS =3NM . Piém P thudc doan AM sao cho NP song song véi
? 14 MP N

mat phang (S4B). Ti s6 — ban

it phang (S4B) 277 DAnE

Loi giai

Tra loi: 0,25

C

Do NP song song v6i mit phang (S4B) nén mit phing (S4M ) chira NP cit (SAB) theo

. . ) MP MN 1
giao tuyén la S4 thi NP song song SA. Theo dinh ly Thales ta c6 —=——=—.

MA MS 4
Cho hinh hop ABCD.A’B’C’D’. Trén cac canh AA';BB";CC" lan luot 1y ba diém M ,N,P
A'M 1 B'N 2 C'P 1 . , ,

sao cho =—; — 2, = — — Biét mat phang (MNP) cit canh DD' tai Q. Tinh
AA'" 3 BB' 3 CC' 2

'

ti sO -. (1am tron dén hang phan tram)

Loi giai

Tra loi: 0,17
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B C

Goi do dai canh bén cua hinh hop 1a a.

Giao tuyén ciia mat phing (MNP) v6i (CDD'C') 1a dudng thing di qua P va song song véi

MN
Goi P' la trung diém BB' va Q'€ AA":MN//P'Q" . Khi d6 tir giac MNP'Q" 1a hinh binh
hanh va NP'=ga—la:la:>MQ'=la:>Q'A':MA'—MQ'=la.
3 2 6 6 6
Vs A'Q'_D'Q_l
Y oD 6

Cau5:  Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh binh hanh. Mt phang (&) qua BD va song
song voi SA , mat phéng (Oc) cat SCtai K. Biét rr:ing SK =m.KC, gidtricia m la
Loi giai

Traloi: 1

Goi O la giao diém ciia AC va BD. Do mit phing (a) qua BD nén Oe(a).

Trong tam giac SAC, ké OK song song S4 (K € SC).
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()]l S4
Do {OK || S4= OK = (a)= SCn(a)={K}.
Oe(a)

Trong tam giac SAC ta cod

= OK la duong trung binh cua ASAC.
04=0C

{OK || SA
Vay SK =KC.

Ciu 6:  Cho hinh chép S.ABCD cé day 1a hinh binh hanh. Goi M 1a diém thudc doan thang AC sao
cho AM =3.MC . Mit phang () diqua M, () song song v6i BD,SC . Giao diém cia ()

va cac canh cta hinh chop tao thanh da giac c6 bao nhi€u canh?
Loi giai

Tra loi: 5

M (&) (ABCD)

Ta c6 { BD = (ABCD) nén giao tuyén clia (o) va (ABCD) 1a duong thing di qua M ,
BD /i (a)

song song voi BD, cat BC,CD lan luottai E va F.

Chimg minh tuong tu, ta dugc

+ Giao tuyén ctia () va (SBC) la dudng thang qua E, song song véi SC , cit SB tai K.
+ Giao tuyén cua () va (SCD) 1a duong thang qua F , song song véi SC, cit SB tai H.
+ Giao tuyén cua (a) va (SAC) la duong thang qua M , song song véi SC , cat SA tai /.

Da giéc tao bdi céc giao diém cua (o) va céc canh la ngii gidc EFHIK .
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Cau7:

Cau 8:

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh thang v6i AB 1a day lon. Biét
AB =5a,CD=2a.Goi E la diém thudc canh SB théa man g—; 0 vsi Ioga phan s6 tbi
n n

gian. Biét rang CE song song vGi mit phang (SAD). Gié tri ctia 2m +3n bang

Loi giai

Traloi: 13

Goi H 1a giao diém ctia AD va BC trong mat phang (ABCD).

Theo h¢ qua Talet, ta co: —C=C—D -
HB AB 5

Ta co:

CEC(SBH)

CE//(S4D) =CE//SH
(SBH)N(S4AD)=SH
:>SE He 2:SE=£SB

SB HB 5 5
:>E—S=£:>2m+3n:13.

EB 3

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh. Goi G 1a trong tdm cua tam giac

¥ N . ~ m L sy A A ks a2 A3
ABC va E la diém thudc canh SA thoa man SE =—.54 voi 7 1a phén s toi gian. Biét rang
n n

GE song song v6i mit phang (SCD). Gi trj cia m.n bang
Loi giai

Tra loi: 6
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Goi M 14 trung diém ctia BC, F la giao diém cia AM va CD trong mit phang (ABCD).

Theo dinh ly Talet, ta co: %:@:I:MA:MF = M 1a trung diém ciia AF
MF MC
AG  AG 1
> — == —
AF  2AM 3
Ta co:
GEC(SAF)
GE //(SCD) = GE//SF
(SAF)N(SCD)=SF
:>A—E:£=1:>AE:1AS
AS  AF 3 3
S SE=254="=2 % mn=s.
n

Cau9: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vé61 AD song song voi BC va
AD=2BC . Goi E la diém thudc canh BC sao cho BC=4BE . Liy F thudc canh SA4 sao

cho FA=k.FS . Biét rang EF song song véi mit phang (SCD) . Khi d6 gia tri cua k béng.
(lam tron dén hang phan trim)
Loi giai

Tra loi: 1,67
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Cau 10:

Goi H 1a giao diém ctia AE va CD trong mit phang (ABCD).

Theo h¢ qua Talet, ta co: L/ e3 = 3
HA AD 8
Ta co:
EF c(SAH)
EF/(SCD) = EF//SH

(SAH )N (SCD)=SH

:S—F:EZES SFZESA
S4 HA 8 8
5 5

=>FA=—FS=>k==—=1,67
3 3

Cho hinh chép S.ABCD c6 ABCD 1a hinh binh hanh. Goi G 1a trong tam cua tam giac SAC.
, . \ . MN .
Mot mdt phang song song voi AC va BD cat SA4,5B lan luogt tai M va N. Ti sd E bang.

(lam tron dén hang phan trim)
Loi gidi

Tra loi: 0,67
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MNG)//AC
o JMNGIAC e jo—SM _SG_2
MG < (SAC) S4 S 3
MNG)//BD
Tuong tu, do ( ) :NG//OD:S—N:&:E.
NG < (SBD) SD SO 3
Xét tam giac SAD, co—SM:S—N 2 =MN//AD = MV —SM:E.
SA4 SD 3 AD S4 3

Céau 11: Cho hinh chép S.ABCD ¢6 ddy ABCD 14 hinh binh hanh. Goi M 1a trung diém cua SC, (P)
1a mat phing qua AM va song song voi BD. Goi E,F lan luot 1a giao diém cua (P) véi céc
canh SB va SD, K 1a giao diém cia ME va CB, J la giao diém cia MF va CD . Chimg

. . . . EF
minh 3 diém K, 4, J ndm trén duong thang song song vé1 EF va tim ti sO 72 (lam tron

dén hang phan tram)
Loi giai

Tra loi: 0,33
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K € ME,ME c (P)

Taco K=MEnNBC=
K € BC,BC — (ABCD)

}:>K e (P)n(4BCD) (1)

K € MF,MF c (P)
J=MFNCD= =J e (P)(4BCD) (2).
K €CD,CD c (4BCD)

Ae(P)n(4BCD) (3)

Tu (1),(2) va (3), suy ra ba diém K, A,J thuoc giao tuyén A cua hai mat phrfmg (P) va
(4ABCD).

BD||(P)
Ta c6 BD = (SBD) = EF || BD
(P)N(SBD)=EF

(P)A(4BCD)=A
(P)~(SBD)=EF
(ABCD)(SBD)=BD
EF || BD

— EF||A

Vay ba diém K, 4,J thudc dudng thang A song song véi EF .
Goi O=ACNBD, [ =SO N AM

50,50 — (SBD)

Taco [I=SONAM =
IeAM,AMC(P)

}:IEEF:(P)m(SBD).

Xét ASBD ¢6 114 giao diém hai duong trung tuyén AM va SO suyra I 1a trong tim ASBD

=

1
3

I

EF _ME _MF _MI 1

Xét AMKF ¢6 EF ||KJ > —="— =" =" —_
KJ MK MJ MA 3

Cau 12: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh. Goi G 1a trong tam cua tam giac
SAD va M 1a diém thudc canh BC sao cho GM song song véi mat phang (SCD). Khi d6 ti
s6 dién tich cua hai tam gidc MAB va MAC bang

Loi giai

Tra loi: 2

9 | Th.s Lé Viét (THPT Thing Long, Ha Ndi) — Chuyén gia Chién lwgc Gido duc va Sw nghiép



OJEEO)

s""?h’@,;sn Trung taim BDVH Unix Thiang Long - Website: trungtamunix.edu.vn
,ﬁ}&i@ 14y L& Viét toan Thiing Long “Khai M& Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

Goi E 1a trung diém ctia SD, F 1a giao diém ctia AM va CD trong mit phing (ABCD).

Ta co:
GM c (AEF)
GM //(SCD) =GM /| /EF
(AEF)(SCD) =
FM _EG 1
FA " E4 3
Theo h¢ qua Talet, ta co: Mc _IM 1
FA 3
:>MC—1AD—lBC MB =2
3 3 MC

Nhén xét: AMAB va AMAC c6 chung duong cao ké tur 4

Do do: Suun _ MB _ 2
Soue MC
Cau 13: Cho hinh chép S.4BCD c6 day la hinh thang, 4B //CD va AB=2CD . Goi O la giao diém
cia AC va BD.Lay E thudc canh S4, F thudc canh SC sao cho i—izi—lg %
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Goi () 1a mit phang qua O va song song véi mit phang (BEF) . Goi P la giao diém cua
SD véi (e). Tinh ti sb ;—g . (1am tron dén hang phan tram)
Loi giai

Tra loi: 0,86

Vi ?—i:i—iz% nén dudng thing EF //AC.Ma EF c(BEF), AC ¢ (BEF) nén AC song

song véi mit phang (BEF).

Vi AC qua O va song song v6i mit phing (BEF) nén AC c(a).

Trong (SAC), goi I =SONEF , trong (SBD), goi N=BINSD.Suyra N la giao diém cta
duong thang SD véi mit phing (BEF).

Hai mit phang song song (BEF) va (o) bi cat boi mat phang thi ba la (SCD) theo hai giao
tuyén 1an luot 1a FN va Cr nén hai giao tuyén d6 song song nhau, tirc 1a Ct // FN .

Trong (SCD), Ct cit SD tai P.Khid6 P la giao diém cua SD véi (a).
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BO_AB_, BO 2

Trong hinh thang ABCD, do 4B //CD va AB=2CD nén =2= =—.
CD BD 3

SE_SI_2_ IS _,

Trong tam gidc SAC, c6 EF // AC nén =——=—=—=
sS4 SO 3 IO
Xét tam gidec SOD véi cat tuyén NIB , ta co: N—S.@.£=1:>N—S=&.£=g.2=i.
ND BO IS ND BD IO 3 3
SN 4
Suy ra: —=—
y =7 ()
Lai co: SN _SE_2 (2)
Sp SC 3
\ 6
Tur (1) va (2) suyra D=7

Cau 14: Cho hinh chép S ABCD. c6 day 14 hinh binh hanh tdm O. M 14 trung diém cta SC. Giao diém /

, ey , xS \ o ah 1s A s
cua SD voi. Tinh ti s % . (lam tron dén hang phan trdm)

Loi gidi

Tra loi: 0,67

Goi E = AN N CD,F = AN 1 BC ya I = EM 1 SD thi I = SD 1N (AMN),

Taco BF//ap —ZE_NB_1
AD ND 3
_BF 1 FC 2 EC FC 2
AD 3 AD 3 ED AD 3

KéCI/SD, jepr Taco MC_& . ID_ED IS5 _MS EC_2
MS IS'C/] EC ID MCED 3

vay B2

YT
CAu 15: Cho t&r dién 4BCD. Goi M P, lan luot 1a trung diém cac canh 4D, BC, con N 1a diém trén canh
AB sao cho AN = %AB .Giao diém Q cta DC véi. Tinh ti s6 lD)—g (lam tron dén hang phan trim)

Loi giai

Tra 10i: 0,33
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Trong mit phang (ABC), goi E=ACANP trong (ACD) goi 0= EM nCD

0eCD
= Q=CDn (MNP)

Q € EM < (MNP)
b)Ké A4F//CD,F € ADké KP//AN,K € AC
Taco A—FzmzleFzDQ (1)

MD
AF _EA (2)
oCc EC
Do KP——AB:%.3AN=—ANnén
AN _2
KP 3

EA_AN 2 EA_1

EK KP 3 EC 2

Tir (102).(3) suyra L2 F4_E4_
0C 0C EC

oD 1

1

2 DC 3

Céu 16: Cho tir dién ABCD c6 tat ca cac canh bang 4. Goi M, N, P lan luot la trung diém cia AC,
BC, BD. Goi tt gide MNPQ la thiét dién cia tr dién ABCD cdt béi mat phang (MNP). Dién
tich thiét dién MNPQ bang

Loi giai

Tra loi: 4
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: MN//AB

Ta cd6 MN,NP lan lugt 1a duong trung binh cia AABC va ABCD =
{NP//CD
MN//AB
AB = (A4BD)
= (ABD)~(MNP) = Px, Px//[MN, Px//AB .

MN < (MNP)
P e(ABD)N(MNP)

Trong (ABD), PxnAD =0 . Vi P latrung diém ciia BD va PQ//AB nén O la trung diém
cia AD do @6 PQ la duong trung binh cuia AABD . Vay MN /PO va MN = PQ nén MNPQ

4B _CD

la hinh binh hanh. Ma MN = NP = % =2 [: > = Tj nén MNPQ la hinh thoi.

Ta co

43

AC=AD=4;NA=ND=PA=PC———2f:>AAND AAPC(c—c—c)= MP = NQ.

Vay MNPQ 1a hinh vuéng. Do d6 S,,,, = MN* =2° =4.

Cau 17: Cho hinh chop S.ABCD cé day la hinh thang ABCD v61 AB//CD va AB=2CD . Goi 1,J,K
lan luot 12 trung diém cta cac canh 4D, BC va AB.Goi G 1a mot diém trén doan thang SK
sao cho SG=mSK . Tim m dé thiét dién ctia hinh chop S.ABCD cit boi mit phang (GLJ) 1a
hinh binh hanh.

Loi giai

Tra 16i: 0,75

Ta c6 IJ 1a duong trung binh cta hinh thang ABCD nén 1J//AB//CD va

AB
AB+22
o AB+CD _ 2 3.
2 2 4

Goi duong thaing A=(GIJ)(S4B),suyra A diqua G.
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Cau 18:

IJ < (GLJ)
Vi {1 4B < (SAB) = A/IAB/ILJ .
1J//AB
Goi M, N lan luot 1a giao diém ciia A v6i S4 va SB.
Thiét dién cta hinh chép S.ABCD cit béi mit phing (GIJ) 1a hinh thang IJNM .

Theo dinh ly Ta-lét, MN _ Sﬂ 56 _ m = MN =mAB .

AB  SA SK
Hinh thang IJNM 1a hinh binh hanh khi va chi khi IJ = MN < %AB =mAB & m= %

Cho tir dién ABCD ¢6 AB=6, CD =8 . Cit tir dién boi mot mat phang song song voi AB ,
CD dé thiét dién thu dugc 1a mot hinh thoi. Canh ctia hinh thoi d6 bang. (Iam tron dén hang
phan tram)

Loi giai

Tra loi: 3,43

C

Gia st mot mat phang song song voi AB va CD cit tr dién ABCD theo mot thiét dién 13 hinh

MK /I AB /I IN
thoi MNIK nhu hinh v& trén. Khi d6 ta c6: < MN //CD//IK .
MK =KI
MK CK (MK AC-AK
Cach 1: Theo dinh li Ta — 1ét ta co: AB - AC ) 6 A¢
KI_AK 7KL 4K
CD AC 8 AC
:>MK :I—AK :>MK —l—ﬁ:—MKzl——MK <:>lMK:1 @MK:E.
6 AC 6 8 6 8 24 7
Vay hinh thoi ¢6 canh bang 27—4 .
MK CK

AB :E:MK MK _CK 4K
KI 4K~ 4B CD TAC T AC
CD AC

Cach 2: Theo dinh li Ta — lét ta co:
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Cau 19:

Cau 20:

MK MK AK+KC _TMK AC 24
+ = = = =l=>MK=—.
6 8 AC 24 7
Cho tr dién ABCD ¢6 AD =9 cm, CB=6cm. M 1a diém bat ki trén canh CD. (a) la mit

phang qua M va song song v6i 4D, BC.Néu thiét dién cia tir dién cat boi mat phang (a) la

hinh thoi thi canh cua hinh thoi d6 bang.
Loi giai

Tra loi: 3,6

Vi (@) la mat phang qua M va song song véi AD ma AD <(ACD) nén
(a)N(ACD)=MQ v6i MQ// AD,Q € AC. Tuong ty ta cd (a)N(BCD)=MN véi
MN// BC,N e BD; (a)n(ABD)=NP véi NP//AD,P e AB.

4

9cm

6cm
C

Thiét dién 1 hinh binh hanh MNPQ.

MN DN MN DN PN BN PN BN
= S = va = = =
BC BD 6 BD AD BD 9 BD

Ta co

P .
Tr va suy ra $+7N =1. Khi thié¢t dién 1a hinh thoi thi MN=PN nén
—MN+—MN :1<:>MN:E.
9 6 5

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thang véi hai canh day AB, CD . Goi I, K lan

luot 1a trung diém ctia AD, BC va G 1a trong tAm cla tam gidc SAB . D& mit phing (/GK)

cat hinh chop S.4BCD theo thiét dién 1a mot hinh binh hanh, khi 46 4B =k.CD thi k bang
Loi giai

Traloi: 3
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Trong (SAB) ké duong thang qua G va song song véi AB , dudng thang nay cit S4, SB lan
luot tai M, N.

Khi d6 thiét dién ma (IGK) cét hinh chép S.4BCD 1a hinh thang MNKI .

\ A ., n , MN SG 2
Do G latrong tam cua tam gidc S4B néntacd ——=——=—.
AB SE 3

Suy ra MNz%AB.

: 2 1
D¢ hinh thang MNKI 14 hinh binh hanh thi MN = IK < 3 AB= 5( AB+CD) < AB=3CD.

Céu 21: Cho tir dién ABCD c6 AB=2AC =44D.Goi O, O lan luot 1 tim dudng tron noi tiép cua
céc tam giac ABC va ABD . Tinhti s k = % khi 0O'//(BCD).
Loi giai

Tra loi: 1,2

B

Trong mit phang (ABC): Gia st A0 va BC cit nhau tai diem M .
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Cau 22:

Trong mit phang (ABD): Gia st 40’ va BD cit nhau tai diém N .
Ta co: MN =(A00")N(BCD).

40 _ A0'
OM ~ON

Do d6: 00'//(BCD) < O0'//MN & (1)

Mit khac theo tinh chat duong phan giac ta co:

AO AB AC AO  AB+AC AB+AC
OM BM CM OM BM +CM  BC

N AO"  AB AD N AO"  AB+ AD AB+AD
OM BN DN O’M BN+DN  BD

Vay ding thirc (1) < AB+AC AB+ AD - BC AB+AC

BC  BD BD AB+AD’
1 3
, BC AB+EAB EAB
Theo gid thiet: AB=2A4AC=44D = = ] =5 =§=1,2.

AB+—-AB —AB
4 4

Cho hinh chop S.ABCD cé day la hinh thang véi AD//BC . Goi G'la trong tam cua tam giac
SAD ; E 1a diém thudc doan AC sao cho EC = xEA, (x > O). Tim x dé GE//(SBC).

Loi giai

Tra loi: 2

Goi 7 14 trung diém cta canh 4D .
Trong mit phing (ABCD) gia st IE va BC cét nhau tai diém Q.
D@ thiy SQ =(IGE)(SBC).

Do dé: GE//(SBC) & GEISQ L1601 _1 4,
10 1S 10 3
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Cau 23:

Cau 24:

ElI EA EA 1
= = =— suyra
EQ EC xEA x

Mat khac tam giac EI4 dong dang voi tam giac EQC nén
EQ=x.EIl.

_IE__IE_ IE 1
10 IE+EQ IE+xIE l+x

Q).

1

Tr(HvaR)=>—=— < x=2.
1+x

1
3
Vay GE//(SBC) < x=2.

Cho hinh chép S.ABCD c6 didy ABCD 1a hinh thoi. Goi M 14 trung diém ciia cac canh S4 .

2 N : ) .
biém N thudc canh SB sao cho i—B =x.Tim x dé MN song song v6i mit phang (4BCD).

Loi giai

Tra loi: 0,5

Cho hinh chép S.ABCD c6 day 1a hinh binh hanh. Goi M , N lan luot 1a cc diém thudc
canh SB va doan AC sao cho %:x va N—C:y , (O<x,y¢1) . Tim ty s6 — dé
MS NA
MN//(S4D).
Loi giai

Tra loi: 1
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Cau 25:

S

__________________

\K H
Trong mit phang (ABCD) gia sit BN va AD cit nhau tai diém K .

D@ thiy SK =(BMN)(SAD).

BM BN
Do do: MN//(SAD) < MN//SK < ——=— (1)
MS NK
3 BN
Mat khéc tam giac NCB dong dang vdi tam gidc NAK :>—=C—N (2).
NK NA
BM NC
Te()va@) =>—=— ©x=y.
(1) va(2) e Na TEY

Vay MN//(SAD) < x=y.Khido-=1

Cho hinh chép S.4BCD c6 ddy ABCD la hinh binh hanh. Goi M , P lan lugt I3 trung diém

clia cac canh S4 va SC.Piém N thudc canh SB sao cho i—]l\; =§. Goi Q la giao diém cua

canh SD va mit phang (MNP). Ty sb 50 =2
SD 5
Loi giai
Tra loi: 2
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Goi O 1a giao diém cua AC va BD, I la giao diém ctia MP va SO thi O la giao diém cia
NI véi SD. I 1atrung diém cua SO.

Déti—g:x.Do 250 = SB + SD nén 4§:%W+x@:>x:4—

N | w
N | i

Vaygzzzazl
SD 5
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