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Bai toan 04: CHUNG MINH CAC PUONG THANG CUNG NAM TRONG

MOT MAT PHANG HOAC BON PIEM PONG PHANG.

Phuwong phap:

- D& chitng minh cac dudng thang cing nam trén mdt mat phang ta ching
minh cac duong thang d6 ciing di qua mot diém va song song véi mot mat
phang.

- D& chting minh 4 diém dong phang ta chtrng minh cac diém d6 thudc cac
duong thang ma cac duong thang d6 di qua mot diém va song song véi mot
mat phang nao do.

- Ngoai ra ta c6 thé st dung dinh li Menelaus Trong khong gian d€ chitng minh
bén diém dong phang.

Pinh li Menelaus

Goi M,N,P,Q theo thi ty la cac diém trén cac duong théng AB,BC,CD,DA cua

t& dién ABCD ( M,N,P,Q khéac véi A,B,C,D) thi M,N,P,Q déng phang khi va

MA NB PC QD _ 1

MB NC PD QA

Cacvidu

chi khi

Vi du 1. Chttng minh dinh ly Menelaus.

Loi giai.
Phin thudn.
Gia st M,N,P,Q dong phéng. Ttr cac dinh A,B,C dung cac mat phéng
(cx),([ﬂ),(y) theo thit tir song song véi (MNPQ) .

Tt D dung duong thang d cat
(a),((ﬂ),(y) theo th tw tai A',B',C' va cit
(MNPQ) tai O.

, OA" OB' OC' OD _ 1

Ta co g . . =
OB 'OC' OD OA'
Theo dinlf{li ThalSlta 22 - MA
OB MB

OB' _NB OC' PC OD QD
OC' NC'OD PD'OA' QA
MA NB PC QD

MB NC'PD QA

OA' OB’ OC' OD __

OB' 'OC' 'OD OA'

Phin dao.
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MA NB PC QD

Gia st ———— =1.Goi E= (MNP) MNAD theo chitng minh trén,do
MB NC PD QA
M,N,P,E dong phang nén M—AN—BE@ =7 = QD _ED =E=Q.
MB NC PD EA QA EA

Vay M,N,P,Q dbong phang.

Vi du 2. Cho hinh chép S.ABC c6 SA =5SB=S5C. Chttng minh cac duong phan
gidc ngoai tai S ctia cac tam giac SAB,SAC,SBC cung nam trong mot mat
phang.

Loi giai.
Goi d la duong phan giac ngoai ctia goc S trong

tam giac SAB va I la trung diém ctia AB. e
Do tam giac SAB cantai S nén SI L AB va SI la s
phan giac trong ctia géc S nén SI L d...

Vay trong (SAB) ,taco

{dc LS

ap g = dc/ AB=dc/ (ABC).

Goi (oc) la mat phang qua S va song song véi C B
(ABC).

N‘

Sed.
d. // (ABC)
(a) // (ABC
S e(a)

Twong tw, goi d,,d, la cac duong phan giac ngoai goc S cua cac tam giac

):dcc(a).

SBC,SCA thi d, va d, ciing nam trong mat phang (a) nén cac duong thang
d,,d,,d. cing ndm trong m4t phang (a) qua S va song song véi mit phang

(ABC).

Vi du 3. Cho t&¢ dién ABCD. Goi M,N,P,Q theo thir tir 1a cac diém trén cac canh

AB,BC,CD,DA ( M,N,P,Q khéc véi céc dinh ctia ti¢ dién) sao cho % - % A
% = % . Chttng minh bén diém M,N,P,Q dong phéng.

Loi giai.
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Ta co M—A=E:>M—A.E=1 (1)
MB PC MB PD
NB_QA _ NB QD __ )
NC QD NC QA
MA NB PC QD
MB NC PD QA
Menelaus thi bon diém M,N,P,Q déng phang.

Tuong ty

T (1) va (2) suy ra =1 theo dinhli

Vi du 4. Cho ti dién ABCD va mét diém S trong khong
gian ( S khong trung véi A,B,C,D). Goi E,F,H,K lan luot
la chan cac duong phan giac trong géc S cta cac tam giac SAB,SBC,SCD,SDA .
Chitng minh bon diém E,F,H,K dong phang.

Loi giai.
Theo tinh chat duong phan giac ta c6 A <
EA_SA KD_SD
EB SA'KA SA
HC_SC FB_SB E
HD SD’'FC SC
EA FB HC KD
Suyra —.—.—.— B X
EB FC HD KA
= %S—BES—D =1 theo dinh li Menelaus thi bon ¢
SB SC SD SA
diém E,F,H,K dong phéang. H
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CAC BAI TOAN LUYEN TAP

46. Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh binh hanh va M, N, P Ian luot
la trung diém cac canh AB,CD,SA.

a) Chting minh (SBN) // (DPM).

b) Q la mdt diém thudc doan SP (Q khac S,P ). Xac dinh thiét dién ctia hinh
chép cat boi (a) di qua Q va song song véi (SBN).

¢) Xac dinh thiét dién ctia hinh chdp cat béi ([5) di qua MN song song voi
(SAD).

47. Cho hinh chép S.ABCD, day la hinh binh hanh tam O. Goi M,N Ian luot la
trung diém cua SA va CD.

a) Chitng minh (OMN)) // (SBC)

b) Goi I la trung di€ém ctia SD, J la mot diém trén (ABCD) cach déu ABva CD
. Chting minh IJ // (SAB).

48. Cho hinh chép S.ABCD, day la hinh binh hanh tam O, cac tam gidc SAD va
ABC déu can tai A.Goi AE, AF la cac duong phan giac trong ctia cac tam giac
ACD va SAB. Chimg minh EF // (SAD).

49. Hai hinh vuéng ABCD va ABEF & trong hai mat phang khac nhau. Trén cac
duong chéo AC va BF Ian luot 18y cac diém M, N sao cho AM=BN . Cac
duong th:fmg song song voi AB vé tit M,N lan luwot cit AD,AF tai M',N".

a) Chimg minh (BCE) // (ADF).

b) Ching minh (DEF) // (MNN'M').

c) Goi I 1a trung diém ctia MN . Tim tap hgp di€ém I khi M,N thay d6i trén AC
va BF.

50. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang, AB=3a, AD=CD=a.

Mit bén SAB la tam gidc can dinh S va SA =2a, mat phang (a) song song voi
(SAB) cét cac canh AD,BC,SC,SD theo thit tie tai M,N,P,Q.

a) Chitng minh MNPQ 1a hinh thang can.

b) Dat x=AM (0 S a) . Tinh x d&€ MNPQ la t& giac ngoai tiép dugc mot
dwong tron. Tinh ban kinh duwong tron do.

¢) Goi I=MQANNP. Tim tap hop diém I khi M di ddng trén AD.

d) Goi J=MPNNQ. Chttng minh IJ c6 phwong khong d6i va diém ] ludn thudce
mot mat phéng cO dinh.

51. Cho hinh chép S.ABC, mot mét phang (a) di dong ludn song song voéi
(ABC) , cit SA,SB,SC Tan lwot tai A',B',C'. Tim tap hop diém chung ctia ba mat
phang (A'BC),(B'AC),(C'AB).

52. Cho hinh hép ABCD.A'B'C'D".
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a) Chitng minh (BDA') //(B'D'C).

b) Chitng minh duong chéo AC' di qua trong tam G,,G, cta cac tam giac
BDA',B'D'C ddng thoi chia duong chéo AC' thanh ba phan béng nhau.

¢) Xac dinh thiét dién ctia hinh hop cdt (A'B'G, ). Thiét dién 1a hinh gi?

53. Cho hinh hép ABCD.A'B'C'D' ¢4 tét ca cac mat déu la hinh vuéng canh a
.Trén cac canh AB,CC',C'D'va AA' 1dy cac diém M, N,P,Q sao cho
AM=C'N=CP=AQ=x(0<x<a).

a) Chttng minh bén diém M,N,P,Q déng phang va MP,NQ cit nhau tai mot
diém cd dinh.

b) Chitng minh (MNPQ) di qua mot dudong thang cd dinh.

c) Dung thiét dién ctia hinh hop khi cat boi (MNPQ). Tim gié tri 16n nhat va gia
tri nho nhat ctia chu vi thiét dién.

54. Cho hinh chép S.ABCD c6 day ABCD Ia hinh chit nhat va ASAD vuong tai
A.Quadiém M trén canh AB dung mat phéng (a) song song voi (SAD) cat
CD,SC,SB tai N,P,Q.

a) Chitng minh MNPQ la hinh thang vuong.

b) Goi I=NPMQ . Tim tap hop diém I khi M di dong trén canh AB.

55. Cho hinh chép cut ABC.A'B'C'. Goi M, N, P lan lwot 1a trung diém cta cac
canh A'B',BB',BC.

a) Xac dinh thiét dién ctaa hinh chdp cut véi (MNP) .

b) Goi I la trung diém ctia AB. Tim giao diém cta IC' v6i (MNP).

56. Cho hinh hdp ABCD.A'B'C'D" ¢¢ tét ca cac mat déu la hinh vuéng canh a.
Céc diém M,N nam trén AD',BD sao cho AM=DN = x(O <x< a\/E)

a) Chttng minh khi x bién thién thi MN luén song song véi mot mit phang c&
dinh.

b) Khi x = % , chttng minh MN // A'C.

57. Cho hinh lang tru ABC.A'B'C’

a) Goi LK, G lan luot la trong tam cac tam giac ABC,A'B'C' va ACC'. Chting
minh (IGK) // (BB'C'C) va (A'KG) //(AIB).

b) Goi P,Q Tan luot la trung diém cta BB' va CC'. Hay dung duong thang di
qua trong tdm ctia tam gidc ABC cit AB' va PQ.

58. Cho mat phang (a) va hai duwong thang chéo nhau d,,d, cat (a) tai A,B.
Duong thang A thay d6i ludn song song véi (a) cat d,,d, lanluot tai M va N .
Duong thang qua N song song véi d, cat (a) tai N".

a) Tk giac AMNN' la hinh gi? Tim tap hop diém N'.
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b) Xac dinh vi ri cia A d€ 6 dai MN nho nhat.

¢) Goi O la trung diém cua AB, I la trung diém cua MN . Chiing minh OI la
dudng thang ndm trong mit phang cd dinh khi M di dong.

59. Cho tir dién déu canh a. Goi I,] Tan luot 1a trong tam cac tam giac ABC va
DBC . Mit phing (a) qua IJ cdt céc canh AB,AC,DC,DB Ian luot tai M,N,P,Q

a) Chiing minh MN, PQ, BC d6ng quy hodc song song va MNPQ 1a hinh thang
can.

b) Bit AM=x,AN =y . Chiing minh a(x+y)=3xy . Tim GTNN va GTLN cua
AM+AN.

¢) Tinh dién tich t& gidc MNPQ theo a va s=x+y.

60. Cho lang tru ABCD.A'B'C'D' ¢¢ day la hinh thang, AD=CD=BC=a,
AB=2a. Mat phang (a) di qua A cat cac canh BB',CC',DD' Ian luot tai
M,N,P.

a) T giac AMNP la hinh gi?

b) So sanh AM va NP.
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