KHOANG CACH

I - MUC TIEU

Lam cho hoc sinh :

Nim duoc khdi niém khodng cdch tir mot diém dén mot mat phang va dén
mot dudng thing ; khoang cdch gita dudng thing va mit phing song song
v6i n6 ; khodng cdch giira hai mit phiing song song va biét cach tinh céc
khoang cdch do.

Nam dugc khdi niém dudng vuéng goéc chung clia hai dudng thang chéo
nhau va biét cdc cdch tinh khodng cich giira hai dudng thang chéo nhau.

11 - NHUNG PIEU CAN LUU ¥

1.

Ta khong di sau vao viéc tim dudng vudng goc chung cia hai dudng thing
chéo nhau ma chi quan tim dén khoang cdch giita hai duong thing dy. Tuy
nhién, viéc tim dudng vuong goéc chung ciing duoc dé cap dén trong mot so
bai todn khéng qua khé (xem VD2, §5, BT 32b, BT 35, chuong III, SGK).

Nhu ta da biét, khoang cdch d(X; ¥) gitra hai hinh X va ¥ dugce dinh nghia :
d(X: Y)=inf d(A ; B) vdi d(A : B) 1a khoang céch giita hai diém A va B,
trong d6 A € X, B € Y. Nhu vy, co s& dé xdc dinh khoang cich giita hai
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hinh 14 khoang cdch gitta hai diém. Hién nhién vé6i dinh nghia trén, néu
XY #@thidX;Y)=0.Chinh vi vay chiing ta khong dinh nghia khoang
cdch giira hai duong thang cét nhau, gitta dudng thing vi mat phing cit
nhau hay gitta hai mat phing cat nhau. Khoing cdch gitra hai hinh nhu vay
déu bing khong.

Mit khéc ta cling luu ¥ ring véi dinh nghia tong quét da néu trén, chang
han ta xét hinh X 1a diém A va hinh Y 12 tap cdc diém M ma d(0 ; M) < 1
(O 1a diém cho trudc va OA =2) thid(X; Y) = 1.

Lai xét ¥' 12 hinh gém cdc diém M va d(O ; M) < | thi ta cling c6 d(X; ¥Y) =1,
Trong trudmg hop thit nhit khong t6n tai mot cip diém (A, B) nao véi B
thudc ¥ dé d(A ; B) = 1 ; con trong trudng hgp thi hai lai tén tai diém B,
1a giao cua doan OA véi Y' dé d(A: By) = 1. Nhu viy, trong trudng hop thi
hai, ta n6i khoang cach giita A va By la bé nhit trong tit ca cic khoang
cich gitta A vi mot diém B tuy ¥ thuoe ¥,

Céic dinh nghia khoang cich gitra hai hinh X va ¥ dugc trinh bay trong SGK
déu twong tu nhu truomg hop thit hai néu trén, nghia la ton tai A thuoe X, By
thuoc ¥ dé d(Ay; By) = infd(A; B) véi A € X, Be Y. Vi viy, ta ciing c6 thé
noi khoang cdach gitra hai hinh X va ¥ 1a khodang cich ngan nhat trong céc
khodng cdch giita hai diém A va B tuy ¥ véi A thuoc X, B thuoc Y.

Trén co sd do, gido vién huéng dan hoc sinh gidi thich ro cdc , ,
23], [74], [75] dé hidu o khdi niem khoang cach dugc trinh bay trong
Muc nay.

— TRA LOI VA HUGNG DAN HOAT PONG

(h.114)
Véi N bat ki thuoc (P) va H 1a hinh chiéu ctia M

trén (P) thi o rang / / /
H
d(M : (P)) = MH < MN. N

Hinh 114

Giai thich tvong tu nhu [71].



23] Lay diém A bat ki trén a v diém A’ bt ki trén (P). Ké AH L (P) thi
d(a : (P)) = AH < AA’ (h.115).

" A /,:? /
Ah' S L S

Hinh 115 Hinh 116

Ldy diém A bat ki trén (P), A" bt ki trén (Q), ké AH L (Q) thi
d((P):(Q))=AH < AA’ (h.116).
&l Neéu co hai duong thing phan biét ¢ va ¢’
N cling vuong goc vdi ca a va b, cét ca a va M
b thi ¢ va ¢’ cung vubng goc vai (), tir do 1
¢ // ¢’. Nhu viy, ca a vi b cing nam trong
mp(c. ¢’), diéu nay mau thudn véi gia thiét

a va b 14 hai dudng thang chéo nhau.
J
V6i diém M thudc a va diém N thuoc b, /ﬁ/ N :’ /
ta ké MH L (Q) thi MH = IJ, mat khdc '
MH < MN. Vay IJ < MN (h.117). Hinh 117

IV - TRA LOI CAU HOI VA GIAI BAI TAP

29. (h.118) Goi [ va J lin luot Ia trung diém cla
AB va CD. Do cic tam gidc ACD va BCD can
tai A va B nén AJ va BJ cung vubng goc vai
CD, suy ra CD L IJ. Tuong tu nhu trén, ta cé
I7 1 AB. Vay d(AB ; CD) = 1.

Tacod
¢ . - LI 2 2 4y
L= = Al Al® = AD” - JD~ - Al Hinh 118
o -2 ) i ) A2 — “,.2 + Cz}
4 4 4 ‘

Vﬂ}" _.‘tj = %\/4{11 _{(.J +{\1} Vﬁi dléu klf:n 4(11 ~ {.1 +r.r2+
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30.

114

(h.119) Do AH L (A'B'C’) nén
AA'H chinh 1a goc gitra AA" va
mp(A'B'C*). Theo gia thiét thi
AA'H = 30°,

a) Khoang cdch gita hai mat
phing ddy chinh 1a AH, ta ¢d

H

AH = AA’sin30° = % B

Hinh 119
e s a3 T
b}DElhﬁ}-’AH=T.DGABC"

aV3

la tam gidc déu canh a, H thudc duong thing B'C' ma A'H = i3 nén
A'H L B'C’ va H 1a trung diém cua B'C’. Mit khic AH L B'C'nén AA" L B'C".
Ke duong cao HK cua tam giac AA'H thi HK chinh 1a khoang cach gitra
AA'vaB'C’. Do AA.HK = AH.A'H nén
a a3
=22 _a¥3
a -

Chii y. Trong bai tap nay, gido vién c¢6 thé dua thém cédc yéu ciu sau :

¢) Tinh goc gitta dudng thang BC va AC".

d) Tinh goc gitta mp(ABB’A") va mp(A'B'C’).

Hudng dan

¢) AC'H 1a géc gitta BC va AC'; ACH = 45°,

d) AIH 1a goc giita mp(ABB’A’) vi mp(A’B'C"), & d6 Al vuong gée véi A'B’

23

tﬂlf-. MH;@:’ZT+

. (h.120) Ta ¢6 CD’ nam trong mp(ACD") vi BC’ nam trong mp(A’BC"), ma

mp(ACD") song song vai mp(A'BC") va CD’, BC' chéo nhau nén khoang cédch
giita hai mat phang (ACD’) vi (A'BC’) bang khoang cdch gitia BC' va CD".
Mit khdc, B'D cit hai mat phang (ACD’) va (A'BC’) lén luot tai G, G’ va
DG = GG’ = G'B' (BT 37, chuong I, SGK). Puding thing B’D c¢6 hinh chiéu



. (h.121) a) Xét tix dien DACD’ co DA, DC,

trén mp(ABCD) la DB ma AC 1L DB nén A B
theo dinh li ba duong wvubéng goc thi ’
DB' 1 AC ; cling tuong tu nhu trén ta co
DB" L AD’. Suy ra DB" L mp(ACD").

DB" a3

Nhu vay d(CD"; BC') = T 3

DD’ d6i mot vuong goc nén khoang cich
DH tir D dén mit phing (ACD") duge tinh
bai hé thirc

| 1 | |
=——+ i+
DH?* DA*> DC* DD?
(BT 17, chwong II1, SGK). Ta ¢o

DC=a,DD'=a,

AC? = AC? +CC? = DA + DC* + CC?

hay 4a* = DA? + &* + &*, B £

ticla DA% =24°.
Viy

e

b) Vi CD = DD' = g nén CD’ L C’D. Mit khic AD 1 (CDD'C’) nén
CD’ L AC"va CD’ L mp(AC’D). Goi giao diém ctia CD’ véi mp(AC’'D) 1a [.
Trong mp(AC'D) ke IJ vuong géc véi AC” tai J thi IJ 1a dudng vuong goc

chung cua AC" va CD". A D
Ta tinh khoang cich gitra AC’ vi CD’ (h.122). Dé thay
LT Ic’ /
AD ~ AC”
D
suy ra I = AD. SAC o
Hinh 122
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33.
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Mit khic C'D = av2. Vay

l = ﬂ'ﬁ+

(h.123) Tir gia thiét suy ra cdc tam
gidc A'AD, BAD, A'AB 1a cic tam
gidc can cling c6 goc o dinh bang
60° nén chiing 1 céc tam gidc déu.
Nhu vay tir dién A’ABD ¢6 cac canh
ciing bing a hay A'ABD la uf dién
déu. Khi do hinh chiéu cua A’ trén
mp(ABCD) chinh la trong tam H
cua tam gidc déu ABD. Khoang
cdch gita hai mit phing ddy
(ABCD) va (A’'B'C'D") chinh la do
dai A'H. Ta co

AH? = A4 — AH? = & —[

3

Viy A= 28,

. (h.124)

a) Vi
SA=SB=8C=58D= a2

nén hinh chiéu cia diém S trén
mit phing (ABCD) la diém H ma
HA = HB = HC = HD. Do ABCD la
hinh chit nhit nén H chinh la giao
diém cua AC va BD. Khodng céch tir
S dén mp(ABCD) bing SH. Ta c6 :

¥l
SH2 =sA? - A<

w3
2.2a

+

S

a3

2
, tic 1a SH =
4 2



35.

b} Vi EF /| AD nén EF [/ mp(SAD), mit khiac SK nam trong mp(SAD) nén
khoang cach gitta EF va SK chinh 14 khoang cdch gilta EF va mp(SAD), dé
ciing chinh la khoang cich tir H dén mp(SAD). Vay khoang cach giita EF
va SK khong phu thudc vio vi tri cla diém K trén dudmng thing AD.

Tinh d(EF ; SK) :

Goi I 1a trung diém cia AD, ké dudng cao HJ cha tam gidc vuong SHI thi
HI L mp(SAD), do do d(H ; (SAD)) = HJ. Ta co :

HJ.SI = SH.HI,
az Taz
SI2=SA*-A? =244 -2 ="
4 4
a3 i 5
H.HI : 21
Tir d6 i T D B
St a1 T
2
Nhu vay, khoang cdch gitra EF va SK khong phu thude vao vi tri cta diém
K trén duong thing AD va biing 2 ?21 :
(h.125)

a) Vi AC = BD, AD = BC nén tam giic
ACD bang tam gidc BDC, tir d6 hai
trung tuyén tuwong tng AJ va BJ bang
nhau (¢ dé J la trung diém cua CD).
Goi [ la trung diém cua AB thi ta co
JI L AB. Tuong tu nhu trén ta cling cé
JI L CD. Vay IJ la duong vuong goc
chung ciua AB va CD. Hinh 125

b) Piéu nguge lai cua két luan néu ra trong bai todn cling ding, tic 14 néu
IJ LAB, IJ 1L CD, véil, J lan luot 1a trung diém cla AB va CD thi AC = BD :
AD =BC.

Thét vay, vi IJ L AB, [ la trung diém cta AB nén AJ = BJ. Miit khic

2
AC? + AD? =242 + Cf ;

“
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S
BC? + BD? =282 + £

Tir d6 ta c6 AC? + AD? = BC? + BD?. (1)

Tuong tu nhu trén ta ciing ¢6
CB® + CA* = DB* + DA, )

Tur (1), (2) ta suy ra AD® — BC* = BC? — DA?, titc 1a DA = BC va tix (1)
ta cling ¢6 AC = BD.

Chii v. C6 thé chimg minh két
qua trén nhu sau : Xét mp(P) di
qua CD va song song véi AB. Do
IJ 1a duong vudng goc chung cua
AB va CD nén IJ 1L (P). Goi A', --
B’ 14 hinh chiéu cia A, B trén (P)
thi J, A, B’ thﬁng hang va do
IA = IB nén JA' = JB', tit d6
AJCB = AIDA", ic 1a BC = A'D.
Khi dy hai tam gidc vuong BB'C Hinh 126

vi AA'D bang nhau, tir d6 suy ra

BC = AD. Lap luan tuong tu nhu trén, ta suy ra AC = BD (h.126).
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