PUONG THANG VUONG GOC
VOl MAT PHANG

I - MUC TIEU
Lam cho hoc sinh :

1. Nim dugc diéu kién dé duong thing vuong goc véi mit phiing ; biét cich
chitng minh dudng thing vuong géc v6i mat phang va dp dung vio gidi mot
0 bai todn,

2. Vin dung thanh thao dinh li ba dutng vuong goc.
3. Nim duogc khai niém va biét cdch tinh goc gilta duding thang va mat phang.
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I1 - NHONG PIEU CAN LUU ¥

1.

Viéc tinh géc giita dudng thing vi mat phing duge quy vé tinh goc giira
hai dudng thing.

Vi li do giam tai nén SGK ldn nay cho HS cong nhén cdc tinh chat 1 va 2
trong §3, (cdc vin dé nay duoc trinh bay kha ki trong cic SGK trude day).
Néu GV muén tim hiéu sau sic noi dung nay thi xem céc luu ¥ thuoe phan
vecto. Co6 thé dua vao két qua "Cic duong thing cing di qua mot diém va
vuong géc voi mot dudng thiang thi cling nam trong mot mét phang” dé gidi
thich tinh duy nhét clia mat phang duogc néu trong tinh chét 1 ; con khi giai
thich tinh duy nhat ctua duting thing duge néu trong tinh chét 2, ¢6 thé dua
vao két qua "Tdng cdc gbe trong clia mot tam gidc bing 180",

Chii ¥ ring, nhd tinh duy nhét ctia mat phang néu trong tinh chat 1, ta ¢6
thém phuong phdp dé ching minh nhiéu dudng thang ciing nim trong mét
mit phing hodc nhiéu diém cung thuéc mot mat phing.

Trong phin nay, GV ciing cin nhidn manh vai trd clia mat phiang trung truc
cua mot doan thang, nhd dé gép phan giai bai todn "tim tip hop cic diém
cdch déu ba diém khéng thing hang cho trude” (mic di nd khong duoc
trinh bay thinh mét muc riéng) v tir d6 ¢6 thé tim diém cdch déu nhiéu
diém trong mot s6 truong hop.

Sau khi trinh bay ﬁﬁ bang ca hai cich, gido vién cin luu ¥ t6i cic noi dung :

1) Tir két qua cua 73, ta khang dinh dugc déi vai tir dien ABCD, cé duy
nhit mot diém cdch déu bén dinh cia nd, hodc sdu mit phing trung truc
ctia sdu canh ctia uf dién ABCD c¢6 mot diém chung duy nhit.
Tinh duy nhit cia diém chung néi trén duge giai thich dé dang : Néu ¢6 hai
diém chung phan biét clia sdu mat phang dé 1a O va O’ thi dudng thing 00’
$& vuong goc vdi ca bon mat ciia hinh i dién. Piéu nay khong thé xay ra.
2) C6 thé chi rd diém cdch déu bon dinh cua t dién ABCD khi :
* ABCD la tit dién vudng (ba canh xudt phdt tir mét dinh vudng goc timg
doi mot).
* ABCD la td dién c6 bon mat la bon tam gidc vuéng (xem BT 16,
chuong 111, SGK).

95



96

* ABCD la 1t dién c¢6 cic ciip canh déi dién biing nhau.

* ABCD la tit dién c6 ba canh xuit phdt tir mot dinh bang nhau va mat doéi
dién vai dinh doé la tam giic déu.

D6 14 nhitng kién thirc hét siic co ban phuc vu cho phan mat cau di qua
nhiéu diém sé& duoc trinh bay trong chuong trinh Hinh hoc 16p 12.

Vé phan lién hé gitra quan hé song song va quan hé vuong géc gitta dudng
thing va mit phang, cdc tinh chit 3, 4, 5 ¢6 thé duoc giai thich nhu sau :

* Tinh chdt 3

a) Ly hai duong thing ¢, d cit nhau trong (P). Doa L (P)néna Lcvia Ld.
Matkhiaca//bnénb Lcvabh Ld ticlab L (P).

b) Gia st b ciit (P) tai diém B. Néu a khong song song véi b thi ta ké
dudmg thing b’ di qua diém B va song song v6i a, khi dé b" L (P). Nhu vay
tir B c6 hai dudng thang b, b’ cling vuéng géc vdi (P), diéu nay vo Ii,

* Tinh chdt 4

a) Vi (P) // (Q) nén trong (P) ¢6 hai dudmg thing cit nhau ¢ vi d, trong (Q)
co hai dutng thﬁng cat nhau cyvad mac/ff e, d/ld.Khdo, vial(P)
nénalcvaald trddalcyvaald, ticlaal(Q).

b) Néu (P) va (Q) cit nhau thi qua mot diém ¢6 hai mit phing cling vuéng
géc vai mot duong thiang, diéu nay vo i,

» Tinh chat 5

a) Vi a [/ (P) nén ¢é dutmg thang @, trong (P) ma a; // a. Do b L (P) nén
blajtrdob La

b) Néu a va (P) khong song song, do a khong nam trong (P) nén noé cit
(P), chang han tai diém A. Khi d6, trong (P) xét dudmg thing A di qua
diém A thi mp(A, @) L b va (P) L b. Nhu viy, qua diém A c6 hai mat phing
vuong goc véi mot dudng thing, diéu nay vo i,

Viéc so sdnh do dai cdc duong xién thong qua cdc hinh chiéu cua ching la
van dé khong kho (chi cin van dung dinh Ii Py-ta-go) nén céc noi dung dé
dugc chuyén vio phéin bai tap cioa §3 nay.



111 - TRA LOI VA HUGNG DAN HOAT DONG

Theo gia thiét thi ¥, w, 7 déng phiang va v, w khong cling phuong, do dé

F=mv+ nw. Vay

2 2
T Via L AB,a L AC nén a L mp(ABC), do d6 a L BC.
3

Fae - v i &~ 4 " L] 3
Cach 1. M la diém cach déu ba dinh coa tam /Eh“"“‘h-..,

gidc ABC khi va chi khi
MA = MB
MB = MC

M thuéc mat phang trung truc (P) clia AB
= "
M thude mit phang trung truc (Q) cua BC.

R& rang (P) va (Q) déu di qua tim dudng B
tron ngoai tiép tam gidc ABC nén chiing cit

nhau theo mot duong thing A (h.91). Vay V/

Me A Hinh 94

Két ludgn. Tap cic diém M cach déu ba dinh cla tam gidc ABC la duong
thing A néi trén.

Chd y rang dudng thing A vuong géc véi mp(ABC) tai tam dudng tron
ngoai ti€p tam gidc ABC. N6 duoc goi la truc cua tam gidc ABC.

Cach 2. Ke MH vuong goc véi mp(ABC) tai H.

Céc tam gidc vuong MAH, MBH, MCH ¢6 MH i

chung. Viy MA=MB =MC & HA=HB=HC
<> H la tam dudng tron ngoai ti€p tam gidc ABC.
Viy, tap hop cdc diém M cich déu ba dinh cla
tam gidgc ABC la dudng thang A vuong goc véi
mit phing (ABC) tai tam duong tron ngoai tiép B
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IV - TRA LOI CAU HO1 VA GIAI BAI TAP

12,

13.

14.
15,

98

Khing dinh "Mot duong thiang vudng
géc v&i hai dudng thiang phan biét trong
mit phing (P) thi vuéng géc véi mat
phang (P)" khéng diing. Chang han véi
hai dudng thiang song song a. b cho

Y=t

Hinh 93

truéic trong mat phang (P), ta ¢6 thé ldy dudng thang ¢ nam trong (P) sao

choec Lavacl b (h93).

a) Ménh dé : "Néu a // (P) va b L (P) thi b L a" luén ding boi vi a // (P)
thi @ song song véi dudng thang a; nam trong (P) ;do b L (P)ynénb L q,

tudotaco b L a.

b) Ménh dé "Néu a // (P) va b L a thi
b L (P)" sai vi b c6 thé nam trong (P).

¢) Ménh dé "Néu a // (P), b /[ athi b [/ (P)"
khong ding vi ¢6 truong hop b < (P)
(h. 94).

Ban doc tu chimg minh.

Cdch I (h.95). Ap dung két qua ctia hoat
dong 3, §3 thi tap cdc diém ciach déu ba
dinh A, B, C cua tam giic ABC la dudng
thing A vuong goc véi mp(ABC) tai tam
O, cua dudng tron ngoai tiép tam gidc
ABC. Goi (P) 1a mat phang trung truc ctia
DA thi (P) cit A tai diém O, d6 1a diém
cach déu bon dinh A, B, C, D.

(mp(P) phai cat A vi néu A // (P) hoac
A < (P) thitir DA L (P) suy ra DA L A, khi
dy DA nim trong mp(ABC), mau thuin vdi
gid thiét A, B, C, D khong déng phang).
Cdch 2 (h.96). Co thé tim diém O bing
cdch xét thém duong thing A’ vuong goc
vGi (ABD) tai tam O, cla dudng tron
ngoai tiép tam gidc ABD. Dé thiy ca A va

=

£~

Hinh 94

Hinh 96



16.

17.

A' cing nam trong mit phang trung truc (/0,0,) cia AB, trong d6 [ la
trung diém ctia AB. Diém O cin tim 1a giao diém cia A va A"

(h.97) a) Vi AB L BC va AB L CD nén
AB L mp(BCD).

Mat khic BC L CD nén AC L CD (dinh
Ii ba duong vudng goc). Vay

AD* = AC* + CD* = AB® + BC* + CD?

tic1a  AD =va* + b* + 2.

b) Vi ABD = ACD = 90° nén diém céich
déu bon diém A, B, C, D la trung diém O
cua AD.

(h.98) a) Ta c6 AB? = 0A? + OB? ;
BC? = 0B*> + 0C? ;
AC? = 0A% + OC2.
Viay BC* < AB® + AC?, tiic 1a géc ABC

cua tam gidc ABC la géc nhon. Tuong tu
nhu trén, ta chitng minh dugc tam gidc
ABC cb ca ba goc déu nhon.

b) Cdch I. Vi H 1a hinh chiéu cta diém
O trén mp(ABC) nén OH 1 (ABC). Mt !
khic OA L (OBC) nén OA L BC. Vay g -
AH L BC (dinh Ii ba dudng vuodng goc), Hinh 98

tirc 1a H thudéc mot dudng cao cua tam

gidc ABC. Tuong tu nhu trén ta cing c¢6 H thudc dudng cao thit hai cha tam
gidc ABC. Vay H la truc tdm tam giac ABC.

Cdch 2. Néu K 1a truc tim cua tam gidc ABC thi AK 1L BC, mat khic
0OA L BC nén BC L (AOK), suy ra BC L OK. Tuong tu nhu trén ta cling
c6 AB L OK. Vay OK L (ABC), tirc 1a K trung H.

¢) Néu AH L BC tai A" thi BC L OA’. Vi OH la dudng cao cua tam giic
vuong AQA' (vudng tai O) vi OA' 1a dudng cao cua tam gidc vuong BOC
(vudng tai @) nén
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18.

19.
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1 I | 1 | I
= +

= + . :
OH* 0A* 04 0A®  OB* o0C?

1 1 1 1
+ +

OH? 0A> o0B* o0C?

(h.99) a) Goi AA" la dubng cao ctua tam
gidc ABC, do SA L (ABC) nén SA" L BC
(dinh 1i ba duong vudng goc). Vi H la
true tam tam gidc ABC, K 14 truc tam tam
gidc SBC nén H thudc AA’, K thudc SA”.
Vay AH, SK, BC dong quy tai A",

b) Do H la truc tam tam giic ABC nén
BH 1L AC, ma BH L SA nén BH L SC.
Mat khic, K la truc tam tam gidc SBC
nén BK L SC. Vay SC L (BHK). Hinh 99

¢) Tir cau b) ta suy ra HK 1 SC. Mat khic HK L BC do BC L (SAA"). Vay
HK 1 mp(SBC).

a) (h.100) Ke SH L mp(ABC), do g

SA =5B=S5C néntaco HA=HB = HC.

Mait khic, ABC la tam giic déu nén H b

tring v&i trong tam G cua tam gidc do. b

Vay 5G 1L mp(ABC).

Vay

L

SG% = SA® - AG? =b2—[ :

) a ) B
tir dé SG = 4| — — (vOi 3b" >a”).
3 Hinh 1)

b) (h.101) Dé thiy AB L SC. Vi (P) di qua A va vuong goc véi SC nén AB
nam trong (P). Ké duong cao AC; cua tam gidc SAC thi (P) chinh la
mp(ABC;). Do tam gidc SAC can tai S nén diém C; nam trong doan thing
SC khi vh chi khi ASC <90°. Diéu ndy twong duong Véi
AC? < SA® + SC? hay &® < 2b*. Trong trudng hop nay, thiét dién cia
hinh chép bi cat boi (P) 1a tam gidc can ABC.



20.

1 |
SABC] = EHB.C"Cl = EH.C;C[

(C'la trung diém ctia AB).
Mat khac, C'C.8C = 5G.CC’

= C'C,| = nce 5
S5C
tire la
2 @ a3
e S, inh 10
e b 3 7 =a'll3b2—a2 Hinh 10
! b T
Viv S B a*\3p? - a®
a) Cdch 1. (h.102) Ké dudng cao BB, va A

CC, cua tam gidc BCD, Ki hiéu H la truc
tim cua tam gidc dé.

Vi AB L CD, BB; L CD nén

CD 1 AH. (1) =B D
Tuong tu nhu trén ta ciing co 5

BD 1 AH. (2) k:
Tir (1), (2) suy ra AH 1 BC. Mat khic Hinh 102

DH 1 BC. Dodo BC LAD.
Cdch 2. Véi bon diém A, B, C, D bat ki ta co
AB.CD + BC.AD + CA.BD = 0.
Thit vay, ta co
AB.CD + BC.AD + CA.BD =
= AB(AD — AC) + (AC — AB).AD + CA(AD — AB)
= AB.AD — AB.AC + AC.AD — AB.AD + CA.AD — CA.AB = 0.
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Tir két qua trén suy ra néu tf dién ABCD c¢6 AB L CD (tic 1a AB.CD = 0)
vAAC 1 BD (tire 13 CA.BD = 0) thi BC.AD = 0, tic 1a BC L AD.
b) ® Chitng minh i) & ii).

Trude hét ta chimg minh két qua : Véi ur
dién ABCD, diéu kién AC L BD,AB L CD

xdy ra khi va chi khi hinh chiéu clia A trén

mp(BCD) 1a truc tim tam gidc BCD.

That vay, ké AA’ L (BCD) thi A’ Ia hinh

chi€u cia A trén mp(BCD). Néu AB L CD, g D
AC L BD thi BA" L CD, CA" L BD. Vay A’

la truc tam tam giac BCD (h.103). 1

Nguoc lai, néu A’ la truc tim tam gidc C

BCD thi BA’ L CD, tir d6 suy ra AB L CD. ¥ i

Tuong tu, ta cling ¢c6 AC L BD.

Tir cau a) va két qua trén, ta suy ra i) va ii) la tvong duong.
* Ching minh 1) ¢ iii).

Tacé

2 2 2 2 —3 AT Arnd ==t} =
AB? + cD? = AC* + BD* & AB +(AD - AC)* = AC  + (AD - AB)
& —2AC.AD = —2AD.AB
& AD.(AB - AC) =0
& AD.CE =0 & AD L BC.
Tuong tu nhu trén ta ciing co
AC? + BD? = AD* + BC?  DC 1 AB.
AB® + CD? = AD® + BC* < DB 1L AC.
Viy i) & iii).
c) (h.104) Vi ABCD la 1t dién truc tdm nén néu ke ciac dudng cao AA’ va
BB’ cua ui dién thi A, B® lan luot 14 truc tim cua tam gidc BCD va ACD.
Khi dé BA', AB" va CD dong quy tai [. Nhu vay AA’, BB’ 1a hai dudng cao
chia tam gidc ABI nén AA’ vi BB’ cat nhau. Tuong tu, néu ké dudng cao CC’
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clia tir dién thi ta ciing c6 AA’, CC’ cil
nhau vd BB’, CC’ cat nhau. Mat khdc,
AA’, BB’, CC’ khong cing nam trong
mot mat phing nén AA’, BB', CC’ déng
quy tai mot diém.

Li ludn tuong ty nhu trén, ta cé6 AA',
BB’, DD’ déng quy (DD’ la mot duong
cao cua t dién ABCD).

Viy, khi ABCD la tar dién truc tam thi
cdc dudng cao AA', BB', CC’, DD’ dong
quy tai mot diém.

Hinh 104



