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Article info Abstract:

In spatial geometry content, apart from math problems proving specific
Recieved: properties, problems proving geometric equality, geometric inequality,
i\lfésgfeld geometrical extremes ... are difficult problems for students in the learning
3/5/2021' process, in exams, especially in exams for excellent students and Math

Olympiad. These types of math are closely related to the results of flat
geometry that students have learned at secondary school. In this article, some
Keywords: typical mathematical forms of geometric equality in space using the results of
Flat Geometry, Geometry flat geometry have been chosen to engrave and apply knowledge of flat

of space, Equality, Prove, ]
Similar. geometry to help students see general results when expanding space.
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Thong tin bai viét Tom tat

Trong ndi dung hinh hoc khéng gian, ngoai cac bai toan chung minh céc tinh

Ngay nhgn bai:

chat dic thu thi cac bai toan chimg minh dang thirc hinh hoc, bt dang thirc

9/3/2021 hinh hoc, cuc tri hinh hoc,... 1 cic bai toan kho d6i véi hoc sinh, sinh vién

Ngay duyét ding:

trong qua trinh hoc tap, trong cac ki thi, ddc biét cac ki thi hoc sinh gioi,

3/5/2021 Olympic Toan. Céac dang toan nay c6 mdi lién hé chit ché véi cac két qua hinh

hoc phéng ma hoc sinh, sinh vién da dugc hoc ¢ bac THCS. Trong bai biét nay,

tac gia lya chon mot $6 dang toan ti€u biéu vé déng thirc hinh hoc trong khong

Tir khoa:
Hinh hoc phdng, hinh hoc
khong gian, dang thike,

chung minh, twong tu.

rong chiéu khong gian.

gian str dung két qua hinh hoc phang, nhim khéc siu va van dung kién thic

hinh hoc phing, gitip hoc sinh, sinh vién nhin nhan két qua tong quat khi mo

1- GIOI THIEU

Trong chuong trinh hinh hoc khéng gian 16p 8,
16p 11 bac phd théng va hoc phan hinh hoc so cap
bac dai hoc, ¢ nhiéu bai toan vé déng thirc hinh
hoc, day 1a nhitng bai toan kho déi véi hoc sinh,
sinh vién, chung c6 mébi lién hé chat ch€, ma thuc ra
1a sy m& rong chidu khong gian (3 chiéu) ctia hinh
hoc phang (2 chiéu), né ciing 1a viéc st dung Tién
dé 6 cua hinh hoc khong gian (Theo SGK phd
thong): "Trong mdi mit phang, cac két qua hinh
hoc phing déu dung".

Qua bai viét nay, voi muc dich cua tac gia 1a vira
on tap, khic sdu nhitng két qua hinh hoc phang, vira

str dung chiing trong mot sb bai toan hinh hoc khong

gian, ngoai ra con giup ngudi hoc ty tim dugc cac tinh
chét, bai toan twong tu khi mé rong chidu khong gian.
2. MQT SO BAI TOAN HINH HQC PHANG
Bai toan 1. Cho AABC, M la diém bt ky trén
doan BC. Mot duong thing d cit AB, AC, AM lan
luot tai cac diém B, C’, M’, thi ta co:

vc. 2B L me. AC _gc AM.

AB' AC' AM'

Chirng minh: Hinh 1. Qua B va C ké cac duong
thing BM; va CM, song song véi d. D& thiy
ABMM; ~ ACMM,, nén:

BM.MM,=CM.MM,.
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Theo Thales tacé: AB _ AM, v3 AC _ AM,
AB' AM' AC' AM'

Vay: mc 2B e A e AM: | g AM,

AB' AC' AM' AM'

_ MC.AM, + MB.AM,
AM'

_ MC(AM +MM,)+MB(AM —MM,)

- AM’

AM (MB +MC) AM 4
— =BC. .apcm. N
AM" AM Hinh 1

“/Bai toan 2. Cho AABC, mét diém M nam trong tam giac. Goi A’=AMNBC, B’=BMnAC, C’=CMNAB,
thi ta c6:
AM B'M CM_

A
A'A B'B C cC

Chitng minh: Hinh 2. K& MD va AE vudng gbc véi BC.
Taco: Sgye _ MD_A'M . M

Swe AE A
Tuong ty ta ciing c6: S, B'M va S,,, C'M.Cong 3 dang

Spee B'B Spe C'C ul
thire trén ta dugc: B E D A c
AM BM C'M _Sus+Suc+Som _Swc ;-
+ =1 .

AA BB CC Saac Spac Hinh 2

Bai toan 3. Cho duong thing AB va mét diém + Diéu kién di: Néu MG = xMA+yMB, V6i

M. Diéu kién can va da dé diém O<AB 1a ton tai cip
s6 thuc (x;y) sa0 cho: MO = xMA + yMB, VOi

X+y=1.

X+Yy= 1, thi thay y =1-x vao dang thuc vecto ta
co:
MO = xMA +(1—x)MB = x(m—m)+m
Chitng minh.

+ Diéu kién can: Néu O<AB thi OA va OB cling
phuong, nén ton tai sb thuc k#1 (do A, B phan biét)
sao cho: vecto BO va BA cung phuong, hay diém O thudc

@W—W:xﬁcﬁzxﬁ, tec la hai

OA=KOB > MA~ MG = k(B - NG & (k ~1) MO = ~MA + kMB duong thing AB.
Bing cach 1ap ludn tuong ty boi sy dong phing
-1 — Kk

&MO=——MA+——MB- . s R
k-1 k-1 khéng gian cho mp(ABC) va mét diém M. Dicu kién

ctua ba vecto, trong khong gian ta ciing c6: Trong

it - -1 y= k thi ta. co: can va du dé diém Oe(ABC) 1a ton tai bo so thuc

k-1 k-1 (x;y;z) sao cho: W:Xm+ yW+ Zm,
MO =xMA+yMB. véi X+Yy=1. VOi X+y+z = 1.
Bai toan 4. Pinh Ii césin suy réng: Cho AABC v6i AB=c, BC=a, CA=b va dién tich S, ta c6:
cotpstitemal. pociraiobt o airb o
4S 4S 4S
Chitng minh. Tt dinh li cosin cho AABC ta co:

a?=b? +c* —2bc.cosA=b? +c? —4(%bc.sinA].cot A=b’+c®>—4ScotA
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= cot A:#. Céc dang thirc con lai ching
minh tuong tu.

Bai toan 5. Dung giao tuyén hai mdt phdng.

Cho hai mit phing (P) va (Q) cit nhau. Xéc dinh giao tuyén
d=(P)n(Q).

Phirong phdp 1. Xac dinh duoc 2 diém A, B phén biét thudc
ddng thoi (P) va (Q), thi d = AB (hinh 3).

Phirong phdp 2. Xéac dinh dugc mot diém A thuoc dong thoi
hai miat phang va biét phuong giao tuyén |, thi d 1a duong thang
di qua A va c6 phuong |.

Phuong | x4c dinh nho dinh li giao tuyén hodc hé qua cia né:
"Néu hai miat phing phan biét 1an lugt chira hai duong thing
song song, thi giao tuyén (néu c6) ciia chiing song song hai
duong thang 6" (hinh 4).

Bai toan 6. Xdc dinh giao diém cia dwong thang véi mdt
phang.

Cho mit phang (P) va duong thang d cat nhau. Xac dinh giao
diém 1=(P)nd.

Phirong phdp: Xéac dinh mot duong thang d'c(P) ma d'nd=l,
thi led'c(P) va led = 1=dn\(P).

Néu khong xac dinh duge ngay d', ta c6 thé tim mot mp(Q)
chira d va cat mp(P), thi d'=(P)\(Q) (hinh 5).

3. MOQT SO BAI TOAN UNG DUNG TRONG KHONG
GIAN

Bai 1. Cho tir dién ABCD, goi P va Q 1an luot 1a trung diém
cia AB va CD, diém ReBC sao cho BR=2RC. Goi
S=ADN(PQR). Chtrng minh AS=2SD.

Phan tich: Triede hét phdi dung diém S=ADN(PQR). Ta
phan tich nhu sau: T AS=25D va QC=0D, nén dung CN//AS,
NeSE. Khi d6 AQSD=AQNC = CN=SD. Pé c¢6 dpcm thi
AS=2CN, tirc la CN la dwong trung binh cia AEAS = CE=CA.
Tiép tuc suy ludn nhw vdy nho BR=2RC va PA=PB, nén dung

CM//AB, McEP = ACRM ~ ABRP fi s6 l, nho suy ludn
2

nguoc, co loi gidi.
Gidi: Hinh 6.
+ Dung S=ADN(PQR): Tir gia thiét ta thay PR khong song

@/

Hinh 3

Hinh 5

song voi AC = PRNAC=E. Hai mit phing (PQR) va (ACD) c6 2 diém chung phan biét 1a E va Q nén

(PQR)~(ACD)=EQ. Trong mp(ACD) thi EQAAD=S = S=ADA(PQR).

+ Chung minh AS=2SD: K¢ CM //AB, CN //AD. Ta c6: ARPB~ARCM ti s6 2. Vi PA=PB = CM la dudng
trung binh ciia AEAP = CA=CE = CN la duong trung binh cua AEAS = AS=2CN. Mat khac do ACNQ=ADSQ

nén AS=2SD.
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Nhdn xét: Pdy la mét dang thire hinh hoc dang don gian, nhung y twong kha hay khi ding phwong phdp
phan tich di lén. Trong bai toan trén, kién thirc hinh hoc phang sw dung kha don gian vé tam giac dong dang,
tam giac bang nhau va tinh chat dwong trung binh cua tam gidc dwoc sir dung trong tirng mat phang cu thé.

- Trong khi gidng day ta phdn tich bdi todn theo kiéu phdn tich di lén:

A=A <=A
Aoz AS=2SD, do O trung diém CD dé ké CN//AS dan dén C la trung diém AK.
Ay: ACNQ=ADSQ (dong dang ti sé 1)
A, C la trung diém AK ddn dén ké CM//SA dé suy ra ARPB ~ARCM ti 56 2.

- Trong ldp lugn ACNQ=ADSQ (hay dong dang ti s6 1), ¢é thé thay Q la trung diém CD bang mét ti s6 khdc,
ta sé ¢6 dang thite méi, do ciing chinh la bai toan tong qudt: R va Q lan liwot chia cdc doan BC va CD theo cdc ti
sokval

- Ciing ¢6 thé dung S bang cdch khdc: Goi
K=RQMBD, thi S=KPNAD.

Bai 2. Cho hinh chop S.ABCD, day la hinh binh
hanh. Goi M, N lan luot 14 trung diém cua AB va
SC. Goi | va K 1an Iuot 1a giao diém ciia AN va MN
v6i mp(SBD). Tinh cac ti sb: ﬂ, ﬂ, 1B

IN KN IK

Phdn tich:Truéce hét ta phdi dung diing Cac
giao diém cua duwong thang AN, AM véi mp(SBD),
la diéu kién tién quyét dé gidi bai todn. Dé tinh cdc

ti s0 sé dwa vao tinh chat cac diém, cdc dwong dac

biét trong tam gidc, dinh li Thales...
Gidi:
+ Dung |, K: Goi O=AC~BD. Trong mp(SAC) ta
€6: ANNSO=I. Do SOc(SBD) nén I=ANN(SBD).
Trong mp(ANB): K=MNNIB. Do IB<(SBD) nén K=MNN(SBD).
+ Tinh céc ti s6:

* |A . Phan tich: Day 1a mot dang thire don gian dang 4n (chwa biét gia tri), ta can xét cu thé tam giac (mit
IN

phing) chtra cac doan thing nay, tir d6 dwa vao gia thiét N trung diém cua SC, O trung diém ctia AC. Ta thdy: Do

N trung diém SC va O trung diém AC nén I 1a trong tim ASAC = A _9-

IN N

* KM : Phan tich: Tim hudng giai nhu ¥ trén, nhung phai dé y cac ti
KN !
s6 da biét, dé dat duoc muc dich, ta can ké duong phu dé su dung Dinh 1i
Thales, ta c6 101 giai (hinh 8):
Goi J 14 trung diém cia IA. Do M trung diém AB nén JM la duong
trung binh cua AAIB = JM //IB. Trong ANJM cé: A M B

IK //JM va J trung diém NJ nén K 1a trung diém caa MN. Vay KM _ . Hinh 8
KN
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* 1B . Tj 56 nay thuc ra chi 1a hé qua cua két qua trén. Trong ANIJM co: IK 1JM . Trong AABC c0:

IK
IM :1|B-V5y E:4-
2 IK

Nhdn xét: Qua hai bdi todn trén, méc di dé la cdc ding thire hinh hoc dang don gidn nhdt, nhung ta thdy,
diéu cot yéu la phai dung ding giao diém cia dwong thang véi mdt phang (lién quan dén bai todn dung giao
tuyén hai mdt phang), sau d6 suy lugn tir cdc két qua hinh hoc phdng trong ting mdt phang cu thé dé cé két qua
mong muon. Tuy nhién day la cdc kién thirc mé dau quan trong ta sé vmg dung cho cdc bai tiép theo.

Bai 3. Cho hinh chép S.ABCD, déy 1a hinh binh hanh. M6t mit phang (P) cit cac canh SA, SB, SC, SD lan
luottai 4°, B’, C’, D’. Chung minh déng thirc: %+£:S_B+S_D.

SA' SC' SB' SD'

Phdn tich: Ta thdy cdc biéu thirc ¢ méi vé nam trong cdc tam gidc
1& cac mdt chéo, sau khi dung dwoc cdc giao tuyén, thi dé la két qua
da co trong bai toan 1.

Gidi: Hinh 9.

Goi O=ACNBD. D2 thay SO, A'C', B'D' ddng qui tai O'. Trong két
qua bai toan 1 thay diém M bang trung diém O cua cac ASAC va
ASBD ta c6:

QC,EJFOA,i = AC.Q Nt %JFEZ 2&
SA' SC' SO SA'" SC' SO
va OBIEJFOD.E: BD.E = EJrE: 22
SD' SB' SO’ SB' SD' SO’

Viy SA_ SC_SB_ SD gpem
SA* SC' SB' SD'

Nhdn xét: Qua bai 3, gilip ngueoi hoc thay ré viéc sie dung két qua hinh hoc phang trong khéng gian. Tir d6 ¢6
thé suy ludn va chimg minh cdc dang thirc hinh hoc trong khéng gian phirc tap hon. Trong bdi todn trén, ta da sir
dung phép chiéu song song theo phuong | 1én dwong thing SO. Hoc sinh, sinh vién cé thé suy ludn tong qudt hon
gua cac bai toan sau:

Bai 4. Cho tir dién SABC, G la trong tam AABC. Mot mit phing
(P) cit SA, SB, SC, SG lan lugt tai 4°, B’, C’, G’. Chiing minh ding
thic: SA, SB _ SC G

SA' SB' SC' SG'

Gidi: Hinh 10. Trong cadc AABC, ASBC, ASAM ta cé: AGNBC=M;

SMNB’C’=M’; 4’M’nSG=G". Ap dung két qua bai toan 1:

- Trong ASBC vé6i \MB = MC = 1 BC nén:
2

mc 2 v SC _pc M.
S8 sC M
SB_SC_, M () Hinh 10
S8 SC' sm'

3 3

oM 2 oA M 4w 58

SA' SM' SG'
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SA' SM'* SG'
Cong (1) v6i (2)taco: B  SC  SA , SM _, SM . SG,
SB' SC' SA SM' SM' SG'
Hay: %_FS_B_{_E:B_E dpcrn
SA'" SB' SC' SG'
Bai 5. Cho tr dién ABCD, M 1 modt diém trong t& dién. Goi 4’=AMN(BCD), B’=BM~(ACD),
C’=CMN(ABD), D’=DMN(ABC). Ching minh ding thrc:

AM B'M C'M D'M
+ + + =

AA BB CC DD

1.

Phan tich: Pang thirc can chirg minh ta thiy rét tuong ty
két qua bai toan 2 trong hinh hoc phing, do d6 ching ta s& qui
vé cac tam giac theo timg ti s6 can xé4c dinh, nhitng ti s6 con
thiéu ta can thém kién thic hinh hoc khong gian dé qui vé
hinh hoc phang. Cu thé ta co:

Gidai. Hinh 11.

+ Dung cac diém B’, C’, D Goi P=BA’~CD,
E=DA’"BC, F=CA’nBD. Nbi AP, AE, AF. Trong cac mat
phing (ABP), (ACF), (ADE) ta c6: B’=BMnA4P; C’=CMNAF;
D’=DMnNAE.

+ Chémg minh ding thuc: D& thiy CD’, PM, DC’ dong
quy tai diém | €AB.

Ap dung két qua bai toan 2:

Trong ACID: er MD* +ﬂ:1 (1); Trong AABP:

P DD' CC' Hinh 11
M + E + % =1 (2)
IP BB AA

Vi MP+MI=PI, nén cong (1) va (2) ta co:
MP MD' MC IM MB' MA - AM B'M CM DM
—t—t—t—t—t+——= + + + =1
IP DD' CC' IP BB AA AA B'B C'C DD

Nhdn xét: Ta thdy, trong bai hinh hoc phang sir dung phirong phdp dién tich, do vdy khi mé réng khéng gian
sang 3 chiéu, ta hoan toan cé thé ding phiong phdp thé tich, dé ciing la mét cach suy ludn phwong phdp khi mo
rong chiéu trong khéng gian. Cy thé:

K¢ AH va MK cuing vuong géc mp(BCD), thi: AM _ MK'_ Vyep -
AA AH V.,

Tuong tu ta cling ¢6: B'M _Viyuep ; C'M _Vipgp ; D'M _ Visge -

BB Vegw CC Vew DD Vo
Cong cac dang thirc trén ta c6 diéu phai chirng minh.
Cdch ndy lai nam & phan kién thirc sau, khi hoc sinh, sinh vién dé hoc dén phan thé tich. Céch thir nhat
dp dung dwoc truc tiép két qua hinh hoc phdng, hon nita chi can
hoc xong phan giao tuyén hai mdt phang da c6 thé gidi quyét duroc.
Cdc bai todan trén hoan toan cé thé lam bang phicong phdp thé tich, coi nhw mét cdch gidi khac danh

cho ban doc.
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Bai 6. Cho tir dién OABC c6 OA=a, OB=b, OC=c va d6i mdt vudng goc. Goi H la truc tdm tam giac ABC.

1) Chimgminh; _+ _1 1 1.

+ —_—
OH? a* b* ¢
2) Xét A, B, C 1a ba goc cua tam giac ABC. Chirng minh a’tanA=b’tanB=c*anC;
, . 2 2 2 2
3) Chirng minh SABC = SOAB + SOBC + SOCA :
4) Cho X 1a mot diém tuy y trong tam giac ABC. Chirng minh:

XA?  XB® XC? XH?
et arrtace T anz
OA® OB® OC OH

Phan tich: Cac ddng thirc 1, 3 ta thdy hodn toan twong tw trong tam gidc vudng, cho nén viéc suy ludn theo
hieong cac bai trén la khong khé. Poi véi ding thire 3, goi ¥ dén dinh Ii cosine suy réng. Ddng thirc 4 can phin
tich ki hon, nhing c¢6 mét goi y la diém X 1y y trong mp(ABC) d@é két noi véi
bai toan 3.

Gidi.

OHZ @ b’ ¢
Dé dang chimg minh duoc OHL(ABC). Trong cac tam giac vudng OBC
va AOM ta co:
L:iJriva 1 :i+ 1
OM? b* ¢® OH? a° OM?
Do d6: _L 1. 1.1

1)Chimgminh: _ 1 _ 1 1 1 (hinh12).
2

OH? 2 b &
2) Chimg minh a’tanA=b’tanB=c*anC: Goi S la dién tich AABC. Ap
dung dinh li cosine suy rong bai toan 4 cho AABC ta c6:
BC*=AB?+AC?-2AB.AC.C0sA < b*+c?=a*+b*+a’+c?-2AB.AC.cosA

2 _
<a = AB.AC.cos A<:> a’= 2[;AB.ACsin A).cotA

< a’=2S.cotA=a’tanA=2S.

Chiing tuong tu ta cling co: b®tanB =2S; c¢?tanC =2S.
Viay: a’tanA=b*anB=c*tanC (=2Ssc).

2) Chimg minh S2 . =S2  +S2,. +S2., (hinh 13):

Cach 1: Taco: BC =vb*+¢*; gp = bc

Jb? +¢?
b’c?  \a?+b’c?+ca’ -
b?+c? Jb? +¢?

AM = OA2+OM2=\/a2+

Nensg, - % BC.AM =%\/a2b2 +b%c? +c%a?

Mit khac: g2 :laZbZ; 52 :lbzcz; 52 zlczaz-
o 4 0BC 4 ocA 4

Hinh 13

Do de: S/ZABC = SCZ)AB + Scz)Bc + SSCA'

Nhdn xét: Pay chinh la Dinh Iy Pythagoras trong khong gian. Vi cach lam nhu trén ching ta chuwa thay két
qua twong tie khi mo réng khéng gian. Ta c6 thé chirng minh nhie sau, dé thdy sw dp dung truec tiép két qud hinh
hoc phdng trong timg mdt phang.
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Cach 2: Ta c6: BHNAC=N, CHNAB=P. Ta di c¢6 két qua trong hinh hoc phing cho tam giac vudng: Trong
mot tam gidc vudng, binh phirong mét canh géc vuéng bang canh huyén nhdn véi hinh chiéu ciia né trén canh
huyén.

Viy d6i v6i tir dién vudng lidu ta c6 két qua twong tu: Trong mot tam dién vudng, binh phirong dién tich mot

mat vuong, bdng dién tich mat huyén nhan dién tich hinh chiéu cia né lén mat huyén? Tuc 1a liéu co:

2
SOAB = SABC'SAHB ?
4. o2 2
Taco: So = Sapc-Sare @(%AB.OP) =(% AB.CP].(%AB.HP]

& 0P? =CP.HP, day chinh 1a két qua trong hinh phang cho tam gidc vuéng COP, vé6i canh huyén CP va hinh
chiéu ciia OP 1én canh huyén 1a HP.

2

. — 2 =
Tuong tu: Sopc = Sppe-Serc Soca = Sasc-Scha

Cong cac dang thitc trén ta duoc: SZ,5 + SZae + Soca = Spac (Sae + Sae *+ Scin) = Shac

Nhu vay khing dinh trén trong khong gian 14 ding. Viéc mo rong trong khong gian cac két qua tuong tu
trong tam giac vudng danh cho ban doc.

4) Chimg minh: XA®  XB®  XC* . XH® (hinh 14).
2 + 2 + 2 + 2
OA’ 0B OC OH

Tacl: oX = xOA+ y.OB + 20OC Vax+y+z=1 (Do diém X nam trong AABC).
= xOA = X.FA(TA:(& —yOB- z.(YI').FA
=OX.OA- y.OB.OA—-z.0C.OA=-OX.AO

--4[Jaoox -jox! [
2

—_L[Jax] —[ox[ -[acf |=L(ox?+on— Ax?)’
( )
2 2

1 OX? XA?Z).
>X=|lt——-—
2 OA° OA
Tuong tu ta co: 1(, Ox? xB? 1(, OX* Xc?).
=S| gz~ arz [ 275 1 e o
2 OB® OB 2 oc® 0OC
Vi x+y+z=1 nén:
2 2 2 2 2 2 N
1 l+OX2_XAZ 1 +OX2_XBZ 1 +ox2_xc2 1 Hinh 14
2 OA° OA 2 OB® OB 2 oCc® OC

OX2 OX? OX2 XA? XB2 XC.

<3+ + + =24+ —+—+—
OA? 0B* OC? OA* OB* 0OC®

(1 1 1 XAZ  XB? XC?
<1+0X". e e e
OA> 0OB* 0OC®) OA® 0B* OC

Do 1 1 1 1 vaox’=OH™XH2.
OA’ OB’ OC’ OH’

Nén: . OX? XA? XB* XC?® OH?+HX? XA*> XB?> XC?
It ——=—mt—+—F 1+ =t —t——
OH? OA? O0OB? OC OH OA? OB? OC

HX2 _ XAZ XB2 n XC2 dpcm

<2+ = +
OH? OA* OB? OC?
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Cac bai tip twong tu:

Bai 1. Cho tir dién SABC, Q 1a mét diém trong AABC. Ké Q4’, OB’, QC” lan luot song song véi SA, SB, SC

va tuong mg cét cac mat (SBC), (SCA), (SAB) tai4”, B’, C".

Chtrng minh déng thirc: % + E + % =1
SA° SB SC

HD. Chii y cach dung diing cac diém A', B', C". Sau d6 dung két qua bai toan 2.

Bai 2. Cho hinh binh hanh ABCD. Qua céc dinh A, B, C, D ké cac tia Ax, By, Cz, Dt song song v6i nhau trong
cling mdt nira khong gian, v6i bd 1a mp(ABCD). Mot mp(«) cit cac tia Ax, By, Cz, Dt 1an luot tai A", B', C', D".
Chirng minh: A'B'C'D" 1a hinh binh hanh va ta c6 dang thirc: AA'+CC'=BB'+DD".

HD. Dung dinh 1i giao tuyén dé ching minh A'B'C'D" 1a hinh binh hanh. Dung tinh chat dudng trung binh cua

hinh thang dé c¢6 dang thirc can chirg minh.

Bai 3. Cho tir dién ABCD, goi h,, hy, he, hg 14n lugng 13 khoang cach tir A, B, C, D dén cac mat ddi dién. M 1a
moét diém tiy ¥ trong tir dién, goi X, Y, z, t 1a khoang cach tuong tng tir

M dén cac mit (BCD), (ACD), (ABD) va (ABC). Chimg minh rang:

X

t

—+=—+—+—=1

h

a

hy

HD. Dung phuong phap hinh hoc phing nhu bai toan 2, hoc ti s6 thé tich.

Bai 4. Cho tr dién ABCD. M6t mp(ar) qua trong tim G cua tr dién va cit AB, AC, AD lan luot tai B, C', D"

Chirng minh E_,_ AC 4 AD -4
AB' AC' AD'

HD. Xem hinh 15.

Goi A'=AG M (BCD) thi A’ 14 trong tim ABCD, M=BA' N CD
thi M 1a trung diém CD. Goi N 1a trung diém BA' va N'=B'G M AN,

M'=AM N C'D".
Ap dung két qua bai toan 1 cho cac AACD, AABA', AAMN ta
co:
AC AD _, AM (1)
AC' AD' AM'
AB  AAT L AN (9
AB' AG AN

AM AN _AA' _AM AN _ AA'(3

B JAAIDEN ALY, Koy

_+_
AM' AN' AG AM' AN' AG

Cong (1), (2), (3) taco
EJF AC + AD :3AAI :3lf:3.dpcm.
AB' AC' AD' AG
Bai 5. Cho tir dién ABCD. Mot diém M bét ki
nam trong tir dién. Goi Vi, Vy, V3, V4 1an lugt 1a thé
tich cac khdéi MBCD, MACD, MABD, MABC.

a) Chtirng minh:
V,.MA+V, . MB +V, MC +V, . MD =0.

Hinh 15

b) Vi moi diém I ta co:

V,.IA+V,.IB+V,IC+V,ID=V.IM, V la
thé tich ABCD.

HD. Ddy la mé rong két qua hinh hoc phdng
trong khong gian.Tham khdo qua bai toan: Cho

AABC, mét diém M trong tam gidc. Goi S, Sy, Sp, S¢
thur tw la dién tich cdc tam giac ABC, MBC, MCA,

MAB. Ching minh: S, MA+S,.MB +S_MC =0

va v6i moi diém | ta c6:
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S,JA+S,.IB+S_.IC=S.IM. Ban doc hdy mo
rong sang khong gian.

3- Két luin

Trong bai viét tic gia da tong két mot sd bai
toan hinh hoc khong gian sir dung két qua hinh hoc
phang, muc dich giup nguoi hoc két noi cac tinh
chat tuong tu khi chuyén tir khong gian hai chicu
sang ba chiéu, tir d6 phat trién tu duy trong qué
trinh hoc tap va nghién ctru hinh hoc khong gian.

Qua thyc té giang day chuyén dé trén, t6i nhan
thay hoc sinh va sinh vién da lam tot nhirng yéu cau
dat ra, tap duot voi véi phap tu hoc, tu nghién ciru,
tao dugc hing thi voi mon hoc, dac biét 1a hinh
hoc khong gian.

Céc bai toan ding thuc trong hinh hoc phing
va khong gian con gin lién véi cac bai toan bt
déng thire hinh hoc, cac diém dic biét trong tam
giac,... khi mo rong khong gian tir 2 chiéu sang 3
chidu, cac van dé tuong ty danh cho ban doc tu
nghién ctru va trao doi tiép. Trong cic chuyén dé
sau, tac gia s& dé cap dén chu dé nay. Hi vong
rang day 1a nhitng goi y tot cho hoc sinh, sinh vién
va gido vién khi hoc tdp va giang day hinh hoc
khong gian.
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