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CHUYEN DE:

KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU
TAc gia: Tran Manh Tuong
Nhém gido vién Todn tiép sicc Chinh phuc ki thi THPT néim 2020
B. KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU
1. KIEN THUC CAN NHO:
1. Dinh nghia
Khoang cach 2 duong théang chéo nhau la d6 dai doan vudng goc chung

ctia hai dudong thang d6

ALla,ALb
Ana=A4A,ANnb=2~B

=d (a,b) =AB
2. Cac phuong phép tinh khoang cach giita hai dwong thang chéo nhau: C6 3 phuwong phéap
thuong dung

a. Phwong phap 1: Dung dinh nghia

- X4c dinh doan vudng géc chung AB ctia hai dwong thang chéo nhau

- Tinh d¢ dai doan AB.

b. Phwong phap 2:

- Chon hodc dung 1 mit phing (P) chita 1 dwong va song song véi

duong thang con lai (chang han chtta b va song song vdi a)

b
H
-Khid6 d(a,b)=d(a;(P))=d(M;(P)) véi M 1a diém tuy y trén / ><

duong thang a

c. Phuwong phap 3:
- Chon hodc dung 2 mat phang an luot chiza 1 duong thang va song /( HJ >{

song véi duong thang con lai.

-Khi d6 d(a,b)=d((P);(Q))=d(H:(P))=d(K;(Q)) véi / L><b

HE(Q),KE(P)

d. S&t dung phwong phap vecto (it dung)
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II. BAI TAP VAN DUNG:

1. VIiDU MINH HOA:
Cau 1: (nhiéu cach giai) Cho hinh 14p phuong ABCD.A B C'D’ canh a . Tinh khoang cach giita hai
duong thang AD' va BD.
Loi gii

Cidch 1. Dyng duwong vuéng goc chung va tinh d¢ dai doan vuéng goc chung.

BD//B'D' L ,
nén (AB D ) la mat phang chtra

AD' < (4B'D)

AD' va song song v6i BD.
Goi O la tam cta hinh vuéng ABCD.

Ta dung hinh chiéu cta diém O trén (AB'D') .

o Lo = EDL(CCA)SBDLAC (1) b c

{B’D’ LA4C
Twong tw AC L AD (2).
Ttr (1),(2) suy ra AC L(AE'D').Goi G=AC(4BD').
Do AAB'D déuva AA=AE = AD nén G la trong tam ctia tam gidc AB'D'.
Vay Goi / 1a tam ctia hinh vuéng 4 B'C'D’ thi Al la trung tuyén cua tam gidc 4B'D nén
4,G. I thang hang.
Trong (ACCA') dung OH//CA cat Al tai H thi H lahinh chiéu ctia O € BD trén (4BD').
Tt H dung duong thang song song véi BD cat AD tai M, tt M dung duong thang song
song véi OH cat BD tai N thi MN la doan vudng géc chung ctia 4D' va BD do d6
d(AD',BD)=MN .
Dé thdy MNOH 1a hinh chit nhat nén MN = OH . Do OH la duong trung binh trong tam

gidc ACG = OH =%CG.

Mitkhac Z€ = 4C ) 06264 = cG=2cA =—af_2‘/_“
GA Al 3 3
:>0H=%-2‘f"=¥. Vay d(4D',BD)=MN = OH—T\/—
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Cich 2. Tinh d¢ dai doan vudng géc chung ma khong can dung vi tri cu thé ctia doan vudng goc

chung.

Gia stt MN 1a doan vudng gbc chung ciia 4D’ va
BD v6i M € AD',N e BD.Tit M ké MP 1 AD, tix
N ké NO 1L 4D.

D!

B'

Dé thay BD 1 (MNP)=> BD 1 NP;
AD 1 (MNQ)= AD 1 MQ.

Hai tam giac AMQ va DNP vudng can nén

QD:QN:QP:MP:PA:%.

C'

DP  2a a\/i

NIRRT

Laico PN =

2
Tt d6 MN* = PM* + PN :[gj {
Cdch 3. (dung phwong phap 3)

Xem khoang céch can tim bang khoang céch ctia hai
mgt phang song song chita hai duwong dé.

AD e(4BD')
Dé thay 1 BD < (BDC')
(4B'D')//(BDC')
=d(4D',BD)= d((AB’D’),(BDc')).
Goi 1,J Tan lwot 1a giao diém ctia 4'C véi cdc mét

phing (4B'D') (BDC').

Al

-
-

B'

Theo chirng minh trong cach 1 thi 7,/ Ian lwot 1a trong tdm ctia cac tam gidc AB'D' va (BDC')

. Mat khac dé dang chtrng minh duoc A'C L (AB'D'), AC L (BDC') )

suy ra d(AD',BD)=d((4BD').(BDC'))= L

a3

U=-4c="0
3

3
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Cidch 4. St dung phuwong phap vec to

Goi MN 1la doan vudng goc chung ctia AD' va BD véi M € AD',N € BD.
Dit AB=%, AD=7, A4 =% = || =|3|=|z|=a, 3=7Z=52=0

AD=5+7=> AM =k AD =k(3+),DB=% 7 = DN =m(%—j).

Vi MN L DB = MN.DB =0 (mi +(1-k—-m)7)(¥-5)=0 < 2m+k—1=0.

. L L 2m+ k=1 1
Twong t¢ MN.AD'=0<1-m—-2k =0, ttr d6 ta c6 hé Sm=k=—.
m+2k=1 3
— 1 1 1 — 1 a3
Vay MN =—X¥+=y——Z = MN =|MN|=,|— (3 +y* +7*) =——.
y 3773773 4] g(¥ 47 +2) ==

Cau 2: (dung dinh nghia) Cho hinh chép S.4BCD c6 day ABCDla hinh vuéng canha . Goi M, N lan
luwot 1a trung diém ctia 4B vaAD, Hla giao diém caa CN vaDM . Biét SH vudng goc mat

phéng (4BCD)va SH = a3 . Khoang cach giita dwong thing DM va SC la

A. “‘/ﬁ. B. “‘/ﬁ. C. 3“‘/5. D. 2“‘/5.
19 38 38 19
Loi giai
Chon D

Ta co: AADM=ADCN(c—g—c).

— ADM = DCN = ADM + CDM = DCN +CDM =90°
— DHC =90° = DM 1 NC

}:>DM L (SNC).

Ké HK L SC(K € 5C).
Mit khac HK L DM vi DM L (SNC).

= HK 1a doan vudng goc chung ctia hai duwong thang DM va SC .
=d(SC;DM )= HK .

2 2 2
DC? = HC.CN o He =2€ e -4 =2"‘/§.

CN ~ DN*+DC? \/(ajz R
+a
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a\/g 2a\/§
Xét tam gidc SHC vudng tai H: HK = N SIjHC == > == Zaf .
SH” + HC )
Vay khoang céch gitta SC va DM bang 2a1\é§_

Céu 3: (ding phuong phap 2) Cho hinh chép S.ABCD c6 day I hinh thoi tim O canh g,
ABC =60°,54 = SB = SC = 2a . Khoang c4ch giita AB va SC bing.

A. a‘/ﬁ. B. a‘/ﬁ. C. a‘/ﬁ. D. 3“‘/ﬁ.
12 4 8 4
Loi giai.
Chon B

Ta cb: AABC déu, SA=SB=SC, goi G la trong
tam AABC
nén SG 1 (4BC) hay SG 1 (ABCD)

Talai co: AB//CD = AB//(SCD).

3

= d(4B,SC)=d(A4B,(SCD))=d(B,(SCD))= >d (G.(scD))

Mit khac: Ké GI L. SC
. {CG 1 4B CD 1CG

= CD L (SCG)=> CD L GI(do GI = (SCG)) .
CD//SG

AB//CD
Gl L CD
GIl//SC

=>CD1CG = {
= GI 1L(SCD)=d(G,(SCD))=GI

Tam gidc SGC vuodng tai G, c6 CG = %CK = i suy ra

SG =+/SC* —GC? =, 44> —“?
12 1 +%: 36 GI:"‘/E
GIX SG* GC* 11 & 11d° 6

%d(G,(SCD)) =

Vay d(4B,5C)=
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Ciu 4: (dung phwong phap 3) Cho liang tru ABC.A'B'C’ ¢6 cac mat bén la nhitng hinh vudng canh a
. Tinh khoang cach gitta hai duong thang A'C va 4B'.

LR g, V5 c B p, &5
2 2 4 5

Loi giai
Chon D
+Goi D, E Tan luot 1a trung diém caa BC va B'C'.
= AD// A'E; B'D//CE = (CA'E)//(ADB')
= d(AB',A'C)=d((ADB'),(CEA"))=d(B',(CEA'))
+ B'C'n(CA'E)=E(EB'=EC") =d(B',(CAE))=d(C',(CAE)).
+A'B'C' = AELB'C'.
Vi ABB'A" 1a hinh vuéng = A'E L CC' = A'E L (CC'E) = (CA'E) L(CC'E)
ma (CAE)N(CCE)=CE= tix C' ha duong vudng goc xudng CE tai H thi
C'H=d(C',(CAE)).

+ Xét tam giac vudng tai CC'E tai C' ¢

a5

d(AB',A’C)=T.

a
el —.a
CC=a:CE=%=cp-—CCCE ___ 2 a5 _
2 Jee? +CE? \/az .

Cau 5: (ding phwong phép 2) Cho hinh hop chit nhat ABCD.A'B'C'D' 6 day ABCD la hinh vudng

canh a2, A4’ =2a. Tinh khoang céch gifta hai dudng thing BD va CD'.

A. 2a. B. ax/f. C. é. D. 2a5x/§.
Loi giai
Chon D
+Tacé BD//B'D',B'D' =(CD'B')=> BD//(CD'B) w2 c
%,
= d(CD',BD) =d(D,(CD'B')). N : 9%
4
+ Goi I=DC'ND'C=1=DC'"(CD'B') ma [ la trung : /,’ No |1
/]
. p ' ) _ ' 221 |
diém ciia DC’' = d(D,(CD'B'))=d(C',(CD'B')). B/(_:_,f_ A
+ Vi A'B'C'D' 13 hinh vuéng tam O’ canh av2 = C'0'=a S

A'

= CO' =~JCC™*+C'0" = a5

Ta c6 dién tich S, = %CO'.B’D’ = %a\/E 2a=a’5.

1 1 2 2
+Ta Ve =V = CC/CBCD = g(a\/i ) 2a= 37
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3.-a
= d(C’,(CB’D’)) — 3VC4C'B'D' — 3 = 2a\/§ .

ACB'D' a~>5 J

2. BAITAP TU LUYEN:

Cau 6.

Cau 7.

Cau 8.

Cau 9.

Cau 10.

Cho t dién OABC c6 ba canh O4, OB, OC d6i mot vuong goc nhau tai O véi O4=3a,
OB=a, OC=2a.Goi I,J lan lugt la trong tam cac tam giac OAB va OAC . Tinh khoang
céch gitra hai duong thang IJ va AC.
N b4 c s D&

7 7 7 7
Cho hinh lang tru dtng ABC.4'B'C’ c6 tat ca cac canh bang a. Tinh theo a khoang cach
gitta hai duong thang 4'B' va BC'.

3a a\/i a

A a. B. —. C. . D.
7 7

2
o
Cho hinh lang tru ABC.A'B'C" c6 day la tam giac déu ABC canh a.Goi M la trung diém

cia AB, tam gidc A'CM cantai A’ va nam trong mit phang vudng goc véi mat day. Tinh
khoang cach d gitta hai duong thang 4B va CC', biét rang thé tich khdi ling tru

ABC.A'B'C' 1a V=£a3.
A.d=%a. B.d=2\/3§a. C.dzle/;j_ga. D.d=ga.

Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh bang 4a, canh SA vuéng goc véi
mit phang ddy. Goc gitta canh SC va mit phang (ABCD) bang 60°, M 1a trung diém cta
BC, N 1a diém thudc canh AD sao cho DN =a . Tinh theo a khoang cach gitta hai duong
thang SB va MN .

A 8a/618 B 4a+/618 c 3a/618 b 8a+/618
103 o103 o103 309

Cho hinh chép §.4BCD c6 day la hinh chit nhat 4B = ax/E ; AD = a, cac mat bén
SBC;SCD1a cac tam gidc vudng tai B;D . Géc tao boi canh SC va mit phang day bang
45°.Goi M 1a trung diém canh 4D . Tinh khoang cach gitta hai dwong thang BM va SC
theo a.

2a\/% a\/g a3 a3

A. . B. . C.—. D. —.
15 5
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Cau 6.

Cau 7.

PAP AN

Cho t¢ dién OABC c6 ba canh O4, OB, OC d6i mot vuong goc nhau tai O voi O4=3a,
OB=a, OC=2a.Goi I,J lanluot la trong tam cac tam giac OAB va OAC. Tinh khoang

céch gitta hai duong thang IJ va AC.

A2 B. 24 c b
7 7 7
Loi giai
Chon A
Goi M 1a trung diém canh O4.
Taco ML_MJ 1 en 171/ BC.
MB MC 3
d(1J,AC)=d(1J,(ABC))=d(1,(4BC))
Do dé:

: =§d(M’(ABC)):%d(O’(ABC))

T dién OABC c6 ba canh OA4, OB, OC &6i mo6t
vudng goc nhau tai O nén:

1 R U S BN
d*(0.(4BC)) 04> 0B’ 0C* 36a’
6a
d(0,(4BC))=—.
= d(0,(480)) =%
1 6a 2a
Vay d(1J,AC)=—.—=".
ay d( )=37 77

p. %
7

Cho hinh lang tru dtg ABC.A'B'C’ ¢6 tat ca cac canh bang a . Tinh theo a khoang cach

gitta hai duong thang 4'B’ va BC'.

3a a\/i

A.a. B. —. C.
7 7

Loi giai
Chon C
Dung hinh thoi 4'B'D'C’, suy ra C'D'// A'B' nén
A'B'l(BC'D').

Khi d¢: d(A4'B',BC")=d(A'B',(BC'D'))=d(B',(BC'D")).

Dung BH 1L C'D'=C'D' L (BB'H).

Ké B'K | BH = B'’K L (BC'D').Suyra d(B',(BC'D'

a2
D. .
2
B
|
C |
|
|
*l
I
K
B!
______ By
// N\ \\
/s A “\.\
D’
c H
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DA Yaldali A ! 3
Xét tam gidc déu B'C'D’ canh a, nén BH=§

Xét tam gidc vudng BB'H vuodng tai B', c6 B'K la duong cao nén ta c6

21
R I B\ ]
3a~ 3a 7

1 N S §
B!KZ BB!Z B!H2 a2

Vay d(A'B',BC')=d(B',(BC'D'))=BK = "‘F

Ciu 8. Cho hinh lang tru ABC.4'B'C' ¢ day la tam gidc déu ABC canh a.Goi M la trung diém cta
AB, tam gidc A'CM can tai 4’ va nam trong mat phang vuong goc véi mat ddy. Tinh khoang cach

d gitta hai dudng thing AB va CC’, biét rang thé tich khéi lang tru 4BC.A'B'C' 1a V =?a3.
N B g 239 _239 Db g2t

a. C.d D.
14 3 13 7

Loi giai

Chon D

+Ta c6: CC'// (AA'B'B) =
d(CC',AB)=d(CC',(44'B'B)) =d(C,(A4'B'B))

+Goi H la trung diém caa CM , ta dwoc A'H 1L CM
— A'H 1(4BC) .

+Dung HK L AM = HK 1 (AA'B'B)

= HK =d(H,(A4'B'B)) .
Khi &6 d(C,(44'B'B))=2d(H,(4A'B'B))=2HK .

3 5
~~a
+ HM:E:QG CAH = Viscapc _ a
4 Va

8 a
S isc ﬁaz 2
4

+Vay HK = A HM :\/ia:d(CC’,AB)zﬁa.
JAH>+HM> 14 7
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Cau 9.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuong canh bang 4a, canh S4 vuéng goc véi
mit phang ddy. Goc gitta canh SC va mit phang (ABCD) bang 60°, M 1a trung diém cta
BC, N la diém thuoc canh 4D sao cho DN =a . Tinh theo a khoang cach gitta hai duong
thang SB va MN .

A 8a/618 B 4a:/618 c 3a/618 D 8a/618

o103 o103 o103 T309
Loi giai

Chon A

»Tac6 S4 L (ABCD) = AC lahinh chiéu cta
SC trén mit phang (ABCD) . Suy ra géc giira
canh SC va mit phang (ABCD) la goc SCA

= SCA=60"

Tam gidc ABC vudng tai B, theo dinh ly Pytago
AC* = AB* + BC* =32a> = AC =4a 2

= SA= AC.tan 60" = 4av/6

* Goi E 1a trung diém ctia doan 4D , F la
trung diém ctia AE

= BF//MN nén MN //(SBF)=>d(MN,SB)=d(MN,(SBF))=d(N,(SBF))

Trong mat ph'éng (ABCD) ké AH 1 BF,H € BF , trong mat phéng (SAH ) ke
AK 1 SH,K € SH

BF L AH
Ta c6 { => BF 1 (SAH)=>BF 1 4K .
BF 1 54
AK L SH
o { = AK L (SBF) = d(A,(SBF))= 4K
AK L BF
Nen: 12: 12+ 12+ 12: 10322>AK=4a\/618
AK®  AS®  AB® AF® 96a 103
d(N,(SBF J
s LUV ))=NF:2:>d(N,(SBF)):8a 018 |
d(A,(SBF)) AF 103
Vay d(MN, SB) = 8"1“0218 :
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Cau 10. Cho hinh chop S.4BCD c6 day la hinh chit nhat 4B = a2 ;AD = a, cac mat bén
SBC;SCD1a cac tam giac vudng tai B;D . Géc tao boi canh SC va mit phang day bang
45°.Goi M 1a trung diém canh AD. Tinh khoang cach giita hai dwong thang BM va SC
theo a.

a, 2030 Sl c @B D. &3

15 5 10 15

Loi giai

Chon A
Cach 1:
Ta cé:

BC 1 SB
{BC 1 AB

{DC 1 D4

= BC L (S4B) = BC 154 (1)

= DC L(SAD) = DC L 84 (2)
DC LSD

Tir (1) va (2) = SA L (ABCD)

. (SC:(4BCD)) = SCA = 45°

= ASAC vubdng cantai A = SA=AC = a3

Dung CK//BM (M € AD) = BM //(SCK)

= d(BM;SC)=d(BM;(SCK)) =d(M;(SCK)).
d(M;(SCK

Mt khéc (M(SCK)) _ w2 :>d(M;(SCK))=Ed(A;(SCK)).
d(4;(SCK)) 4K 3 3

Ké AH L CK ; AN L SH = d(4;(SCK))= AN .

2
2
Tam gidc ABM vuodng tai A < BM* = AB* + AM* < BM’ =[%) +(a\/§) =—

:>BM—3—a:>CK BM—3—
2 2
3a
a2.22
2 2 CK 3a
2

Xét tam gidc SAH vudng tai 4 ta co: ! > = ! >+ ! 3
AN- SA° AH

SAAH _ _ ay3.a2 _\30a
IS+ a0 B 1248 S

2a«/_

= AN =

d(BM;SC) = 2“1‘2% :

= d(M;(SCK))=
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Céach 2:

Ta cé:
BC 1 SB
{BC 1 4B
DC 1. DA
{DC LSD

Tix (1) va (2) = SA4 L (4BCD)

= BC 1 (S4B) = BC L 54 (1)

= DC L(SAD) = DC L $4 (2)

= (SC;(4BCD)) = SCA = 45°
= ASAC vubdng can tai 4 = S4 —AC =af3.
AM 14 1

Goi AC cit BM tail | > —=—=—
BC IC 2
a3

:>IA——AC——
3 3

Tir [ ké IH//SC(H e S4) =1L S S O
'S4 AC 3 3 3
SC//IH
i {IHG(HBM) = SC//(HBM) = d(BM;SC)=d(SC;(HBM)) =d (C;(HBM)).
d(C;(HBM
d(ci(HBM)) =2 =d(C;(HBM))=2d(4;(HBM)).
d(4;,(HBM)) Al

Taco AH,AB,AM do6i mot vuodng goc nén:

I 11 1 3 4 1 _I5 30a

= =St = = d(4(HBM))=
dz(A;(HBM)) AH2+AM2+AB2 az—lraz—era2 2a° - ( ’( )) 15
= d(C;(HBM)) = 2"1“ = d(SC;BM) = 2“1”530.
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