NHOM GIAO VIEN TOAN VIET NAM

Trao déi kinh nghiém day hoc theo dinh
huéng tiép cadn nang luc nguoi _ho€

Phuong phap tinh khoang cach giita haiidieong thang chéo nhau
nho ki thuit dung song song giita'‘dwong thang va mat phang

HOANG XUAN BINH
GV Truong THPT chuyén Bién Hoa, Ha Nam

Trong bai todn thugc chu dé khodang cdch thi ta thidy thwong xuit hign bai todn
tinh khodng cich giita hai dwong thang chéo nhau. Do d6, minh viét chuyén dé nay dé
Qitip cdc thidy cb va cic em hoc sinh ¢6 myt hwéng tiép can khi gidi quyét bai toin nay.
I. Kién thttc co ban cian nhé:
1) Dinh nghia: Khoang cach giita hai duong thang chéo nhau la do dai doan
vudng gdc chung ctia hai duong thang doé
2) Nhan xét:
a) Khodng cich giita hai dwong thang chéo nhau bing khodng cdch giika mét trong hai
dwong thiang dé dén mdt phing song song v6i né va chira dwong thang con lai.
b) Khodng cdch giita hai dwong thing chéo nhau bing khoiang cich giita hai mdt phing
song song lin lwot chiza hai dwong thang de.

/45//’\;H>‘\ /////

3) Pinh huéng;:

Dé tinh khoang cach giita hai duong thang chéo nhau ta thuong st dung mot
trong hai huong sau:

- Huong 1: Str dung dinh nghia.
- Huéng 2: Str dung nhin xét trén.
4) Céc kién thitc bé tro:
Chung ta can luvu y mét sO dinh ly, tinh chét va cong thitc sau:
- Puong thang song song véi mp:
Néu dwong thang d khong nim trong mit phing (a) va d song song v6i dwong thing
d' nam trong (@) thi d song song v6i mét phiang ().
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- Cach dyng mp mit phang chita dwong thing b va song song véi dwong thiang a (
v6i a va b 1 hai duong thang chéo nhau):

+ Cho hai dwong thang chéo nhau. C6 duy nhat mot mit phing chita dwong thing nay va
song song véi dwong thang kia.

+ Cdch dung: Lay diém M bat ki thugc a. Qua M ké dwong thing b’ J/ b. Goi (a) Ia
mat phing xdc dinh bdi a va b'. Khi dé b ) b',6' < (a),bz (a)=b /().

- K/c dwong thang va mp song song: Cho duong thing a song song véi mit phing (a).
Khodng cdch giita dwong thing a vi mit phing (a) 1d khodng cdch tie mgt diém bét ki cia a
dén mdt phang (), ki higu 1 d(a;(a)) )

+ Nhdn xét: néu AB [/ () thi d(A;(a))=d(B;(a))

A B a

/ A B /
a)

- Cong thirc ti s6 khoang cach:

dl A4;
Néu ABm(a):I:M=£.
d(B;(a)) BI
- Chay: Cho tam dién vudng dinh O c6 04,0B,0C d6i mot vudng goc.
Gia str: i =d(0;(ABC)) va OA=a,08=b,0C = ¢ thi ta ludn cd | =+ -+
h a b° ¢

B
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. N0i dung chuyén dé:
Dé€ gitip hoc sinh va cac thay c6 c6 mét cach ti€p can vé loai bai tap nay, toi xin trinh
bay: Phurong phdp tinh khodng cdch giita hai dwong thing chéo nhau nho ki thudt dung song
song gitta dweong voi mt.

a) Phuong phap: Dé tinh khoang cach gitta hai duong thang chéo nhau trong chuyén

dé nay, ching ta sit dung phuong phap duong song song véi mat.

Cho a,b 12 hai duong thing chéo nhau thi ta ludn c6: d (a;b)=d(a;(P)) v6i b (P)

va a J/ (P).

To—

b) Cdc tinh chdt hinh hoc phing thuong duoc st dung:

- Loai 1: Khai thac tinh chat hinh binh hanh ( hodc trong cic hinh hinh thoi, hinh chir nhat,
hinh vuéng): trong mot hinh binh hanh thi hai cdp canh d6i dién ludn song song voi
nhau.

P

- Logi 2: Khai théac tinh chdt dwong trung binh ctia tam giac.
Chu y:

+ D€ khai thic tinh chit dwong trung binh trong tam gidc, ta chil y t6i cdc yéu o' trung
diém c6 sin trong dé bai tir d6 xdy dung thém mot trung diém moi dé'thiét lgp duong trung
binh tir 46 xdc dinh dwoc yéu t6'song song ma ta sé chuyén doi dwoc khodng cdch giira dwong
v0i dwong vé dwong voi mat.

+ Vi bai todn co lién quan t61 bai todn vé hinh hop hodc lang tru tam gidc thi ta chii y mot
tinh chdt quen thudc cuia lang tru la: tdm cia cdc mdt bén ciing chinh la trung diém ciia hai
dwong chéo ctia mdt bén do.

III. Bai tdp minh hoa:
Trong chuyén dé nay, toi xin chia cac bai toan ap dung duoc phuong phap nay thanh
2 dang:

- Dang 1. Cdc bai todn tinh khodng cdch giita hai dwong thang chéo nhau trong cdc bai

todn vé hinh chop

- Dang 2: Cdc bai todn tinh khodng cdch giita hai dwong thang chéo nhau trong cdc bai

todn vé lang tru.
D& lam rd hon viéc tinh khoang céch gitta hai duong thang chéo nhau bang ki thuat
dung duong song song véi mat , chung ta sé di tim hiéu cu thé trong cac bai toan sau
day.

1) Dang 1: Cdc bai todn tinh khodng cdch giita hai duong thing chéo nhau trong cdc

ALY
2,
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Cau 2:

] , nam hoc 2020-2021) Cho hinh chop §.4
inh vuéng tim O canh a, SO vudng gbc véi mat phang (ABCD) va

SO =a. Khoang cach giita SC va 4B bang

A. 2“‘/5. B. 2“‘/5. C. "*/g. D. @.
15 5 5 15
Phan tich:

+ Trong bai todn nay,ta thay ngay la bai todn thugc logi 1.

+ Theo gid thiét bai todn thi ABCD la hinh vuéng nén AB [/ CD = AB [/ (SCD) do d¢
d(AB;SC)=d(4B;(SCD))

Tir d6 ta c6 thé’ tinh duwoc khodng cdch giika hai dwong thang AB,SC nhw sau:

Loi giai

Chon B

Vi ABCD l1a hinh vudng nén 4B /| CD=> 4B [/ (SCD) do d6 d(AB;SC)=d(AB;(SCD))
=d(4;(SCD))=2d (0;(SCD))=2h.

Khi d6 O.SCD la tam dién vudng dinh O nén ta co:
1 1 1 1 1
= )

P 7T 2~ +£2+£2:iz
h SO~ O0C- 0D a- a a a

2a\/§
5

Do dé: h=-—=d(4B;SC)=

o= (48:SC)
(SGD&DT Thdi Nguyén, nam hoc 2020-2021) Cho hinh chép S.ABCD c6 day ABCD la
hinh thang ¢ day 16n 1a 4D , cic duong thang S4,4C,CD d6i mdt vudng goc véi
nhau biét S4=AC=CD=+2a va AD=2BC . Khoang cach giita hai dwong thing SB
va CD bang

A, W10 . A0 C. "*/g. D. "*/g.
5 2 2 5
Phan tich:

- Trong bai todn nay, ta thay cé dir kién: ABCD la hinh thang ma day l6n AD =2BC . Tt dir
kién nay, givip ta ndy ra y twéng néu goi M la trung diém AD thi BC [/ DM ,BC = DM do
dé BCDM la hinh binh hanh.
- Khodng cich ciin tinh: d (SB;CD) = d(CD;(SBM))

Loi giai
Chon A

f https://www.facebook.com/groups/toanvd.vdc




NHOM GIAO VIEN TOAN VIET NAM

Cau 3:

SALAC
: { = S4 1 (4ABCD).

taco sa1ep
GoiM la trung di€ém 4D thi BC // DM,BC = DM do d6 BCDM 1a hinh binh hanh.
Suy ra: CD//BM = CD//(SBM )= d (CD;SB)=d (D;(SBM))=d ( 4;(SBM ))

Do S4=AC =CD =+2a nén tam gidc 4CD vudng can tai C suy ra CM L AD,
1

AD=~2AC=2a, CM = AM =_AD=a.
Ma BC /| AM,BC = AM, ABC =90°, AM = MC =a nén ABCM 1a hinh vuéng do d6
AB=a.
Tt d6 ABCM 1a hinh vudng suy ra 4B 1L AD.
Xét A.SBM la tam dién vudng dinh 4 nén d(4;(SBM))=h thi
I B 11 1. 1 _ 5

—= + + = +5+—==—
h S4* AM*  AB* 24° aF aF 24°
Do d6 h = “*éﬁ = d(SB;CD)=" 510 .

(THPT Luong Thé Vinh, Ha Noi, ndm hoc 2019 - 2020) Cho hinh chép S.ABCD c6 day
ABCD 1a hinh ch nhat véi 4B =2a,4D =3a ( tham khao hinh vé). Tam giac S4B can
& S va nam trong mit phang vudng géc véi mat day, goc gitta mat phang (SCD) va
mat day la 45°. Goi H la trung diém canh 4B . Tinh theo a khoang cach gitta hai
duong thang sp vaCH .
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Cau 4:

ONg oan nay dé chuyén doi khodng cdch giita hai dwong thang di cho vé khodng cdch
giira dmmg va mét phing song song, ta dwng thém hinh binh hanh CDEH .
+ Khi dé: CH /| DE = CH /| (SDE) = d (CH;SD) =d (CH;(SDE)).

Loi giai
Chon D
E g B
D
A
H
B c B c
Dung hinh binh hanh CDEH .
Khi d9, ta co:

DE [/ CH = CH [/ (SED) = d (SD;CH ) =d(CH;(SED))=d ( H;(SED)).

Theo gia thiét: tam gidc SAB can & S va nam trong mit phang vudng goc véi mit ddy,
H latrung diém canh 48 = SH 1 (ABCD).

Ké HM 1L CD,M eCD

Khi d6: CD L SH,CD L HM = CD 1 (SHM )= CD L SM

Suy ra géc gitra hai mat phang (SCD) va mat phang (4BCD) la goc SMH = 45°

:>tanSMH—S—:>SH MH .tan45°=3q.
MH

Ké HF LED (FeED), HK LSF.
Tacé SH L ED = ED 1 (SHF) :>EDJ_HK:>HKJ_(SDE):>d(H;(SDE))=HK

AE.AD  a3a 6a
Ké Al 1 ED(I e ED)= Al = = = HF =2A4] =—.
( ) ED a\/ \/ V10

SH.HF J— 3a14

JSH? + HF? 3a\/— 7

3a\/_
—

= HK =

Vay d(SD,CH)=

(SGD&DT Ha Nam, ndm hoc 2020-2021) Cho hinh chép S.ABCD c6 day la hinh
vudng canh bang 2a; S4 vudng goc véi mit phang day va S4 = a/5. Goi M,N lan
luot 1a trung di€ém cta S4 va CD (tham khdo hinh vé). Khoang cach gitta hai duong
thdng MN va SC bang:
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AY

B c
PNEEN B. % c a5 D, 2a¥5.
3 3 6 3
Phan tich:

- Trong bai todn nay, tie diéu kién ciia bai todn cho ta thdy M ,N la trung diém SA,CD do dé
dé’tinh khoing cich giita hai dwong thing MN va SC ta c6 thé'goi thém O la tém ciia hinh
vudng ABCD tir d6 ta khai thic duwoc tinh chat dogn thang OM la dwong trung binh cia tam

gidc SAC.

Khi d6: OM J| SC = SC /| (MNO) va ta chuyén ddi dwge d (SC;MN) = d (SC;(MNO)).
Loi giai

Chon A

e mmm—————
v
’

§~
=
’

~
Lo
-
—-’—

~
= .
,

’

1

A==

A

-
-

-
S

B c

Goi E la trung diém ctia 4B ; O la tdm hinh vudng 4BCD .
Ta c6: OM la dwong trung binh ctia tam giac SAC.
Do d6: OM [/ SC=> SC J/ (MNO) .

Suy ra: d (SC;MN ) =d(SC;(MNE)) = d (C;(MNE)) =d (4;( MNE)).
Trong (SAB): Ké AH L EM tai H.
Tacd: SA L EN va AB L EN nén EN 1 (SAB)= EN L AH .
Do d6 AH L(MEN)=>d(4;(MNE))= AH
| AJILI2 :AJ:/12+A;52 = AH =5

5
3

Vay d(MN;SC):AH:%.
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9-2020) Cho hinh chop t gidc deu
h'bang a. Goi M,N lan luot la trung diém cac canh BC va SD. Khoang cach gitra
ha1 duong thang MN va SB la

A. “‘/6. D. &.
2 2
Phén tich:

- Trong bai todn nay vdi diéu kién M ,N la trung diém cua hai canh BC,SD ta lai thily c6 mét
diéu diic bigt la MN [/ (SAB).

Thdt vdy, néu ta goi P la trung diéim ciia canh SA thi ta c6 NP la dweong trung binh ciia tam
gidc SAD nén ta suy ra dwoc NP || AD, NP = %AD va twe do ta c6 NP J| BM ,NP = BM do do

BMNP la hinh binh hanh = MN /| BP = MN /| (SAB).
Loi giai
Chon B

i,‘
plat S
R

—ePgmm———

&

Goi P la trung diém S4. Khi d6 NP 1a duong trung binh trong tam giac SAD

= NP /| AD, NP = %AD.

Talai cO MB = %BC = %AD.

Do d6 BMNP 13 hinh binh hanh = MN // BP = MN /| (SAB).

1

Khi d6 d (MN;SB)=d(MN;(SAB)) =d (M;(SAB)) = ~d (C;(84B)) = d (0:(54B)).

Tt 0 ké OH | AB(H € AB) va OK | SH(K € SH).

Khi dg |2 +9H = AB 1 (SOH)= AB L OK. Talaic6 OK L SH
ido 4B L SO = . Talaico
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Cau 6:

CéAB:a:»OAz%.MéSA:a:»SO:JSAZ—OAZ:%.
Talai 6 0 = A2 & xnido ok ——S00H__ _ a6

22 Jso'vom® 6
Vay d(MN,SB)=OK = "66.

Dang 2: Céc bai todn tinh khodng cdch giita hai duong thing chéo nhau trong cdc bai
todn vé ling tru

(THPT Chuyén Nguyén Thi Minh Khai, Séc Trang, nim hoc 2019 — 20202) Cho hinh
hop chit nhat ABCD.A'B'C'D' c6 ddy ABCD 1a hinh vudng canh a, 44’ = a/2 . Khoang
cach gitra hai duong thang BD va CD' 1a

A. "m. B. ‘“/E. C. a. D. a2.
10 5
Phan tich:

- Trong bai todn vé hinh hp, ta chii y toi diéu kién la cdc canh ddy twong 1tng song song voi
nhau, cic dwong chéo ciia cic mat doi dién song song voi nhau.

- Ap dung trong bai toan nay, ta thdy CD' /| A'B vi la hai dwong chéo twong tbng ctia hai mdt
bén doi dién nhau do d6 CD' /| (A'BD) nén d(CD'; BD)=d(CD';(A'BD)).

\e e
Loi giai
Chon B
B’ '
1
1
’ 1
A 1 D.
I
<
‘\\Xs~ -
Vo, 1
AT NS
NSO
LS P
\‘ “~ 1~~
. If' S
SO TS
\( [N S
AN DR
’ \\l ‘~ N3
4 ~
¢/ B Bemme—dgemodqmmmmmafmmcaaao C
’ - =2 <
R4 B L Y,/ - SS
e mmmam==mT O "=« S
4,2 mmmm===m T O Tl S
A D

Ta c6: CD' /| (A'BD) nén d (BD;CD')=d(CD';(A'BD))=d(C;(A'BD))=d(4;(4'BD))
Goi O 1a tam hinh vudéng ABCD thi A0 L BD,AA' | BD=>(A'AO) L(A'BD)

Ma (4'40)N(A'BD)=A4'0

Ké AH 1 A0 = AH 1 (A'BD)=> AH =d(4;(A'BD))=h

Ta cé A'A =a2;40 = “22

Xét tam giac vudng A'A0, ta co ! ~ = ! —+ ! ~= AH = a\/m'
AH® A'A° AO 5

Vay d(BD;CD')=d(4;(A'BD))= AH = a 510
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Cau 8:

a3 B, 245 ¢, 221 p, 217,

2 5 21 17
Phan tich:
- Trong bai todn nay, dé’ tinh khoang cdch giita hai dwong thang AB' va A'C ta sé khai thic
tinh chit: mdt bén cia lang tru déu la cic hinh binh hanh nén tdm cia cic mat bén dy chinh la
trung diém ciia hai dwong chéo.
- V6i y twéng nhuw vdy, ta goi thém M, N la trung diém cia AB' va BC khi do MN la dieong
trung binh cua tam gidc A'BC nén MN ) AC do dé ACJ(ABN)
=d(A'C;AB')=d(A'C;(4ABN)).

Loi giai
Chon D

Goi M latam matbén 4BB'A’ va N la trung diém BC.

Ta cé: A'C /| MN = A'C | (ANB).

Khi d6: d (AB'; 4'C)=d(A4'C;(ANB'))=d (C:(ANB'))=d (B:;( ANB')).

Keé BH 1 B'N khi dé vi {AN +a¢
AN L BB’

Do d6 BH 1 (ANB')= d(B;(ANB'))=BH.

11 1 BH=2a\/ﬁ.

2 2+ 12:>
BH BN® BB 17

= AN L (BCC'B')= AN L BH.

Xét ABNB':

(SGD&DT Cao Bang, ndam hoc 2019-2020) Cho hinh lang tru ABC.A'B'C’ ¢6 cac mat
bén déu la hinh vuéng canh a. Goi D la trung diém cta canh BC. Tinh khoang cach
gitta hai dwong thang 4'B va DC'.

A 93 B. a2 c. &> D, &3
6 6 5 4
Phan tich:
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Caul:

Cau 2:

Cau 3:

hat cac mat bén cia lang tru la hinh 1
1 trung diém D' ciia canh B'C'. Khi dé ta ¢6 tir gide BDC'D' la hinh binh hanh nén

Bb' // C'D=C'D [/ (A'BD'). Do dé: d(A'B;DC")=d (DC’; (A’BD’))
Loi giai

Chon C

Goi D' la trung diém ctia B'C’ thi ta ¢6 BDC'D’ la hinh binh hanh.
Do d6: C'D /) BD'= CD' /| (A'BD') nén d(A'B;DC")=d(DC";(A'BD'))=d(D;(A'BD"))
Vé DH1BD'. Ta cb AD J_(BCC'B') = A'D' | DH = DH J_(A'BD') do do

d(D;(A'BD'))=DH .

Tacs pH——22DB V5 4o 46 d(A4'B;DC")=
JDD"?+DB* 5

IV. Bai tap tw luyén:

Dé'c6 thé'lam 6 thém cich dp dung phweong phdp dwgc diea ra trong chuyén dé nay, t6i dwa ra

mot so'bai tdp dp dung nhw sau:

(Dé thi thir VIV7, lin 2, nam hoc 2020 - 2021) Cho hinh chép S.ABCD c¢6 day ABCD
1a hinh thoi canh a va AC =a. Biét tam giac SAB can tai S va nam trong mat phang
vudng goc v6i mat phang ddy; géc gitta duong thang SD va mat day bang 60°.
Khoang cach gifta hai duong thang 4D va SC béang
A“ 609- B. 4 609. c @ 600- D. ¢ 906.

19 29 29 29

(Quéc hoc Quy Nhon, nam hoc 2019-2020) Cho hinh chép S.4BCD c6 day 1a hinh chiv
nhat AB=a, AD=2a, SA vudng gbc v6i mat phang ddy va SA=a.Goi M 1a trung
diém 4D . Tinh khoang céach gitta hai dwong thing BM vaSD .

A 205 B.%. c.@. D.%.

av/s
s

5
(THPT Ly Thuong Kiét, Bic Ninh, ndm hoc 2019-2020) Cho hinh chop S.4ABC c6 day
ABC 1a tam giac déu canh a, S4 1 (4BC), goc gitta duong thang SB va bang 60°. Tinh
khoang cach gitra hai duong thang ACva SB

aV15s a2 a1

A. . B. . C. . D. 2a.
5 2 7
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yuong canh a, S4 vudng gdoc voi mat day va S4 =2a . Goi M la trung diém cta
AD. Tinh khoang céch gitta hai duong thang BM va SD.
av21
B. . . . L
7 3 5

(THPT Yén Phong 2, Bic Ninh, niam hoc 2019-2020) Cho hinh chép S.4BCD c6 day
ABCD la hinh ch nhat véi 4B =a,AD =2a. Hinh chiéu vudng goc ctia S trén mat
phéng day la trung diém H ctia 4D, gbc gitta SB va mit phang day (ABCD) la 45°.

Tinh khoang cach gifta hai dwong thang SD va BH theo a.
B. . c 2 D. a\/?

A. a\/Z .

5 5 5
(Chuyén KHTN, ndam hoc 2020-2021) Cho hinh chép S.ABCD c6 ddy ABCD la hinh
vuong canh av/2. Canh bén S4 vudng gdc véi day. Géc gitta SC va mat day bang 45°
.Goi E la trung diém ctia BC . Tinh khoang céch gitta hai dwong thing DE va SC.

2a419 a\/10 10 2a\19
19 19 5 5

(THPT Nguyeén Ditc Canh, Thai Binh, nam hoc 2019 — 2020) Cho hinh chép S.4BC c6
day la AABC vudng tai B, AB=BC =2a, (SAB) L (4BC) va (SAC) L (4BC).Goi M
1a trung diém doan 4B, mit phang () qua SM va (@)// BC cit AC tai N, géc giita
hai mit phang (SBC) va (4BC) bang 60°. Tinh theo a khoang c4ch gifra hai dwong
thang 4B va SN .
A 24156 a~13 . c & 156 a~13

13 156 13 13
(SGD&DT Lai Chau, ndam hoc 2020 — 2021) Cho hinh lap phuong ABCD.4'B'C'D’ c6
canh AB=a.Goi Ola tam ctia hinh vudéng ABCD. Tinh khoang cach gitta hai duong
thing 4'0 va BC.

Cau 5:

Cau 6:

a

A. B. C. D.

Cau 7:

B. D.

Cau 8:

B

.

_______

-
________
-

-
~~o
~-
~—~

w2

2

A.

2a\/§

. D. .
2 5

Cau 9:

(THPT Chuyeén Phit Tho, nam hoc 2020 — 2021) Cho hinh lang tru ding ABC.A'B'C'c6

day la tam gidc déu canh a va 44'=2a.Goi M,Nlan luot la trung diém cua 4B, AC.
Khoang cach gifta hai duong thang 4'B va MN bang
a/57 a3 2a+/57

3
4 19 2 19
(Chuyén Vinh Phiic, ndm hoc 2018-2019) Cho hinh ldng tru tam giac déu ABC.A'B'C’
4B.= a, A4’ =2a. Tinh khoang cach gitta hai dwong thang 4B’ va_4’

a

A. B. C. D.

au 10:
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DzJﬁ

17

Bang dap 4n tham khao phén bai tap tw luyén

B B A A A A C B

V. Loi két:
- Ddy la mot s6'tong két cua toi trong qud trinh day hoc sinh, mong dwoc sw g6p y cua dong
nghiép va cic em hoc sinh gitip cho chuyén dé hoan thi¢n hon. Toi xin chin thanh cam on!
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