Bai 25. Hai dwong thing vudng goc
Thoi gian lam bai: 40 phit (Khéng ké thoi gian giao dé)
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PHAN E. CAU HOI TRA LOI NGAN

Cau 1. Cho hinh chép S-4BCD ¢4 day 1a hinh vudng canh a\/i, biét SA =a SC =a\3 . Goi M.N theo thix
tu 1a trung diém céc canh AD.SD . Tim gbc cua hai duong thang MN va SC.

Loi giai

Loi giai

Vi MN 13 duong trung binh cua tam giac SAD nén MN/{SA= (MN,5C) =(S4,5C)

Tam giac 4BC vuoéng tai B co:
AC = AB +BC
:Jf_ﬂﬁ}: +f_aﬁ}: =2a.
Xét tam giac S4C | ta co:
54* +5C% =AC*(do & +(a3) =(2a)*)

Suy ra tam gidc SAC vudng tai S .

Vay (MN,5C) =(54,5C) =90 hﬂ}’ MN 1 S5C.

Céu 2. Cho ti dign ABCD ¢ AB-AC. AD 45 mst vusng goc voi nhau, biét 48 =AC =AD =1 Tim goc
ctia hai duong thing 48 va €D

Loi gidi

Loi gidi

Theo dinh li Pythagore, ta tinh dugc 8¢ =CD =5D =2

Goi M.N.P lan luot 1a trung diém cua céac canh BC,AC, ‘JD.
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Tam giac 4BC ¢o MN 13 duong trung binh

‘MN [ /AB
1 1
MN =— AB =—
A 3 2
nen ¢ = =
Tam giac ACD ¢6 NP 13 duong trung binh
‘WP//CD
1 2
NP =—CD :£
A 2 ¥
nen ¢ = =
=
AM :£ :£
2 2

Tam giac 4BC vuong tai 4 co dudng trung tuyén
Tam giac AMP vuong tai 4 co:

MP =AM + AP* =

MN |/ AB
7 = (4B,CD) =(MN,NP)
Tacs: |NP/ICD
aco:
. 1 . 1 . 3
MN® =— NP° =—— MP" =— - i .
Tam gléc MNP Cé: 4 2 4 hay ."r’f.""r'_ + .""l".lp- :.'ir"f.lp- .

Suy ra tam giac MNP vuéng tai V .

Cau 3. Cho tir dién déu 4BCD  Tim goc cta hai duong thang 48 va D
Loi giai

Loi giai
Gia sir tr dién déu c6 cac canh béng 2a. Goi M.N.P theo thu tu 1a trung diém AC,BC,BD .
(MN//AB
AB
MN =—— =a
2

Vi MN 13 duong trung binh cua tam gidc 4BC nén ! =
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NP/ /CD

NP =— =g
Vi NP 1a duong trung binh cua tam giac BCD pep ! 2
Suy ra f,’j B,.CD) :[ MN ,NP)
A
7 D

C

Céc tam gidc ABD.BCD 13 tam gidc déu canh 24 nén

Eﬂﬁ

5
Tam giac 4CP cantai P co M 1a trung diém 4C nén MP LAC,

Suy ra MP =NCP* - CM* =\3a’ - @’ =a\2 |

Tam gigc MNP ¢ MN" =a’,NP* =a", MP* =2@" . MN’ + NP* =MP*
Suy ra tam giac MNP vuéng tai NV . Vay 4B LCD

AP =CF = =a~f3

Cau 4. Cho hinh 1ap phuong ABCD ABCD Tinh goc giita dudng thing CD v6i mdi duong thang
BB ,AD
Loi gidi
Loi giai

L B .cp)=(cc.cp)=Becp =45 o :
vi BB //CC pgn (85.cp)=(cc.cp) (do ACC D yyupng cantai €).

vi BC/AD BC=A4AD = BCD A |3 yinh binh hanh.
Suyra CD //AB

(cp,4D)=(4B,4D)
Ta co: .
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B

Gia sir canh ctia hinh 1ap phuong 1a @, tam gidc 4 BD ¢6 ba canh cling bing a2 (dudng chéo trong céc hinh
vudng canh ¢ ). Suy ra tam giac 4 BD déu.

(cp,4D)=(4B,4D)=84D =60
Do vay .

Cau 5. Cho hinh chép S-ABCD ¢4 tit ca cac canh déu bang ¢ . Goi I va / l1an luot 14 trung diém cia SC va
BC  Tim sb do cua goc (17.CD)
Loi giai
Loi giai

B~ i C

Tt giac ABCD ¢4 bdn canh bang nhau nén 4BCD 13 hinh thoi, suy ra €0 /4B
(1J//SB

Ly :éEB =
Ta c6 2/ 1a duong trung binh cia tam giac SBC pen ! =

(1J.CD) =(AB.SB)

b | =

Do vay
Mit khac, tam giac S4B ¢6 ba canh biang nhau nén 8BA =60 .

Vay (LJ,CD) =(AB,SB) =5B4 =60 '
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Céu 6. Cho tir dién 4BCD ¢o AB vudng goc véi CD.M 12 mot diém thudc canh BC (khong trang B va

C ). Mt phing (@) qua M song song véi 4B va CD lan luot cit
MNPQ 13 hinh gi?
Loi giai
Loi giai
Ta co:
(a)/ | AB, AB = (ABC) -
= MQ//AB
If_f‘e‘} N{ABC) =MQ
(a)//CD,CD c (BCD)
—
(@) N(BCD) =MN
Hoan toan tuong tu, ta chirng minh duoc
NFPI!/AB,PQ/!/CD

MN//CD,

Tuong tu ta co:
Do do tir gisc MNFPC 13 hinh binh hanh.
Mt khac: (45:CD) =(MQ, MN) = Naro =90 .

Vay tr giac MNPQ 13 hinh chit nhat.

C

BD.AD. . AC tai N.P.Q 14 giac

Cau 7. Cho tir dién ABCD ¢4 AC =a, BD :3ﬂ. Goi M.N lan luot 1a trung diém cua 4D va BC  Biét

AC yuong goc voi BD . Tinh d6 dai MN
Loi giai
Loi giai
Goi P 1a trung diém doan 4B,
ta co VP 1a duong trung binh coa A4BC
1

-

= NP =—AC :%. NP//AC.

Twong ty: MP 13 duong trung binh cia A4BD

1 3 o
= MP =_BD :TG.MP.-' /BD.
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B

Khi do: (AC. BD) =(PN, PM) =kPn =90 hay AMNP yuong tai P

Vi vay
. = S |
MN =+PN +PM° =
af10

)

CAu 8. Cho hinh chép S-4BCD ¢¢ day 1a hinh binh hanh tim O. Biét 84D =Scp =90 1jpy gbe cuia hai
dudng thing SB va AC

Loi giai

Loi giai

Goi M 1a trung diém canh SD
Khi d6 OM 13 dudng trung binh cua tam gidc SBD nén OM //SB

Do vay (SB,AC) =(OM, AC}_
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=50
Tam gidc S4D vuong tai 4 c6 trung tuyén ;
CM :@
Tam giac SCD vuong tai € co trung tuyén 2

Suy ra tam giac MAC cantai M , ma O 1a trung diém AC nén

OM L AC hay (OM. AC) =90 4 (1) va (2) suy ra (5B 4C) =90 .0 SB 1 AC.

Cau 9. Cho ttr dién 4BDC ¢y AB =AC 3 DB =DC  Tim goc cua hai duong thing BC va 4D .
Loi giai

Loi giai

Goi M, N.P.Q 13, lwot 13 trung diém cua AC,AB, BD, (D

D& dang chimg minh duge YNPC 13 hinh binh hanh.
Dé dang chiing minh duge AMBLD =ANCD (c_c-c).
Suy ra hai trung tuyén tuong (mg NQ =MP

Suy ra MNP 13 hinh chit nhat = MN 1 MQ. Ma AD//MQ 3 BC//MN pgn AD L BC

Cau 10. Cho hinh chép S.ABC o AB =AC, 54c =545 . Tinh s6 do ctia goc giira hai duong thang SA4 va
BC

Loi giai
Loi giai
Cach 1:
Ta co: AS -BC =AS {AC- AB)=AS -AC- AS ‘AB

= AS -AC cosB4C- AS AB cos84B =0
Do d6 s6 do ciia goc giita hai duong thing S4 va BC bing 90.
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Cach 2:

vi 4B =4C,54c =548 nén ASAC =ASAB gyyra SB =SC  do d6 hai tam giac 4BC va SBC [3 tam giac
can. Chimg minh twong ty bai 1 (trang 194) ta duoc 54 L BC

Cau 11. Cho hinh hop ABCD -ABCD ¢4 6 mat 1a hinh vudng. Tinh sé do cta goc giira hai duong thing
AC 3 BD.

Loi giai
Loi1 giai
F-% D’
i c
B’ 1
S T D
¥ AT Sse=="" =
- c

AC//AC nén (4 C:BD)=(AC;BD) =90.

Céu 12. Cho hinh hop ABCD -ABCD ¢4 6 mjt 1a hinh vuong. Tinh sé do cia goc gitra hai dudng thing
BA" vy CD

Loi gidi

Loi giai

-

' = = =45
Cocp/ /4B = (B4A,cp)=(B4,B4) =HB4 =45 (do ABB'A' 13 hinh vudng).

Cau 13. Cho tir dién déu 4BCD  Goi M 1 trung diém cua canh BC  Cosin cua goc giita hai duong thang
AB va DM bang?

Loi giai

Loi giai

Ké MN//AB ¢4 MN 13 duong trung binh cua A4BC
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MN =£
Suy ra 2

Do do: (4B.DM) =(MN,DM) =BMN =a
Goi ttr dién déu ABCD ¢4 canh bang 4.
a3

2

MN :g._ DN =DM =

MN?* +DM* - DN* 3
= COS¢r = :£
2 -MN -DM 0

Cu 14. Cho hinh hop ABCD ‘A B C D ¢4 6 mit 1a hinh vudng canh bing @ . Goi >V 1dn luot 14 trung diém
ctacanh 44 va AB  Tinh sb do goc giita hai dudng thing MN va BD.

Loi giai

Loi giai

Goi P 1a trung diém canh 4D .
Vi ABCD -ABC D 13 hinh 1ap phuong canh ¢ nén A8 =8D =D A :ﬂ"'-E.
a2
MN =NF =FPM =
Suy ra
= (MN,BD) =(MN, NF) =00

2

Cau 15. Cho hinh ling tru tam gidc 4BC 4B C g day 4BC 1a tam giac can AB =AC =a B4C =120 ,
canh bén A4 =a2 va AA 1 AB, A4 —AC. Tinh gbc gitta hai dudng thang 4B va BC,

Loi gidi

Lo giai

Trong (4ABC) 'x¢ AD sao cho ACBD 13 hinh binh hanh.

Ta co: BC//AD negp (‘43 'f BC) :(AB : -45) ~Hap .
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Ta c: AD =BC =a\3,4B =\JAB’ + 4B’ :aﬁ,

DB =\BB* + AC* =a\3

Vay tam gisc B AD déu nén B 4D =60 :

Cau 16. Cho hinh chop S-4BC ¢o S4:SB-SC 451 mot vuong goc véi nhau va 54 =SB =SC =a_Goi M 1a
trung diém ctiia 4B . Tinh goc giita hai duong thang SM vy BC

Loi giai

Loi giai

Goi N 1a trung diém cia 4C . Khi d6 goc gitta SM va BC bang goc giita SM va MN

Ta co: AB =BC =CA

a
< B
M
A

1
SM =—AB ) .

2 (trung tuyén trong tam giac vuong trng vdi canh huyén).
SN -1 AC . \

2 (trung tuyén trong tam giac vudng tmg vdi canh huyén).
MN =LBC

2

Suy ra SM =MN =8N hay tam giac SMN déu.

Do dg (SM:BC) =8un =60

Cau 17. Cho hinh hop ABCD ABCD ¢4 6 mat 1a hinh vudng. Tinh sé do cua goc gitra hai duong thing
AC 3 A'D 9

Loi giai

Loi giai
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(4c,4D)=(4c.4D)=Bac =60
Ta co: .

Vi AD=AC =CD
Cau 18. Cho ti dién ABCD ¢5 AB vuong goc voi (BCDP) | Biét tam giac BCD vuong tai C va

”‘r L AC =a2.CD =a

.Goi E 1a trung diém ctia 4D . Tinh goc giita hai duong thing 4B va CE 9

AB =

Loi giﬁi
Loi gidi

. . b 5
BC = AC? - AR :”"F._BD :”"‘r
Ta co: 2 2
Goi M 1a trung diém BD = ME//AB

ME :% AB :”JE._::M :? _ao

= ACME yypng can tai M |

Ta o6 (AB:CE) =(EM ,CE) —BEM =45 ‘

Cau 19. Cho hinh chop § "4BCD ¢ day ABCD 1 hinh vudng canh ¢, canh bén 54 vudng goc véi 4B va
AD.5SA=a Goi M 13 trung diém ctia SB . Tinh goc giita AM va BD.

Loi giai

Loi giai

Goi N 1a trung diém cta SD khi d6 ta co MN//BD = (AM,BD) =(AM . MN)

, aM =L sp=19 V2
Theo gia thiét ta co: 2 2

7
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23 g
AN :%SD :”J:.;.-w.-x-' :% BD _a2

5
= MMN g3y = HMN =60 v,y (4M,BD) =60

Cau 20. Cho hinh chop S ABCD ¢6 tit ca cac canh déu bang 4. Goi I va < 14n luot 14 trung diém cia
SC va BC  s§ do cua goc (17,CD) bang ?

Loi giai

Loi giai

Goi O 13 thm cta hinh thoi 4BCD

= OJ 13 quong trung binh cua ABCD  Suyra |
Vi CD//OJ= (IJ,CD)=(LJ,0J)

e
[J] =—SB=—
2 2
oJ=—CDh :;=> ATOT
e
o :;.534 =5 .
Xét tam giac 10/ | co | = < déu.
vay (H/-€D) =(17.0J) =Frio =60 .
Cau 21. Cho ti dién déu ABCD ¢canh @ . Goi M 1a trung diém 4D . Tinh goc giita hai dudng thing MC va
BD
Loi gidi
Loi giai
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Goi N 1a trung diém 4B . Ta co MM //BD napn (MC.BD) =(MC.MN) =€y

a3

CM C"»—— MN =

wl:::

Xét AMNC

w’_‘

co

J:?:

Ta co:

| a |
3

el

cos BN =

:% = By =73.22

(Y-

Cau 22. Cho hinh chép S-4BCD ¢4 day 1a hinh vudng canh 4. Biét SALAB,SALAC 3 SC =“"j§. Tinh
goc giita SB va CD |

Loi gidi

Loi gidi

Ta ch: AB//CD pgp (SB.CD)=(SB,AB) —BB4
Ta c6: 4 :JEC: - AC :J(G\E]': - (INE]': —a\3
: a

Xét ASAB yyong tai 4

Cau 23. Cho hinh hop ABCD "ABC D ¢4 6 matlahinh vuong canh bé‘mg a. Goi M.N 13n luot 1a trung diém
ctia canh 44 va A B Tinh sé do goc gitta hai dudng thing MN va BD.

Loi giai

Loi giai
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NG ™
S et
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\\\ : 3
R
\\\|,"
P g R - =
- A -7 y D
it _.—""_
3 -
A il
B C

Ta co: MN/!/B A,BD//BD = (MN,8D)=(B 4,BD) 45D

Ta co: AMB D du nén 48D =60

Cau 24. Cho hinh chop S.ABC oo SA =58 ZSC‘EEC =E54 =00 ' B4 =90 . Goi EF 13n luot 1a trung

diém cua 4B va SC _ Tinh s6 do goc cua hai duong thang £F va SC.
Loi giai
Loi giai

Goi 34 =58 =5C =a

Ta co: ASAC.ASBC

ASAB vudng can tai S nén 4B =a\2

Xét ABC . AC =BC =a vy AB =aN2 pgp AABC vuong can tai C,
CE =5F :E

Suy ra 2

ASCE can tai E ¢6 EF 1a trung tuyén nén 1a dudng cao = EF L SC

canva co 1 goc 60 nén 1a hai tam giac déu. Suy ra AC =BC =a

CAu 25. Cho tt dién déu ABCD ¢4 cac canh béng a.Goi M.N 13 luot 1a trung diém cua 4B va CD Tim

goc gitra duong thing MN va B C.
Loi giai
Loi giai
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Goi P 1a trung diém cua 4C

Ta c6: MFP//BC= (MN,BC)=(MN,MF) =Bun

Ta co: MBN cantai N co NM 13 trung tuyén nén 1a duong cao

f 2 42 5
= MN =+ BN’ - MB’ =J G:E‘ ) ‘% =£a

2

MP* + MN? - NP*
CDSF.'W"‘#’ = ME + MN VP =
2 -MP -MN

-
Xét AMNP (4.

Suy ra PMN =45

Cau 26. Cho ttr dién ABCD | Goi M.,N 13, luot 14 trung diém cua BC va AD  Biét AB =CD :Eﬁﬂ va
!‘i’f."\'r :a\/{g . Tinh géc glf_i’a AB Vé CD .

Loi giai

Lo giai

Goi P 1a trung diém cua 4C .

l =
] —AN P = g =07
MP//BC = (4B,cD) =(Mp,pN) ~ MP =NF=2-22a V2a

|

Ta co:
Xét AMNP 4.
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MP* + NP° - MN”®
cos .QIP,-"I.-" = ur VP - MA
2 -MP -NP

_2(y2a) - (ayf0)’ _-1
- 2 -ﬁa -\Eﬂ _?
Suy ra MPN =120
(MP, PN) =60 .

Vay

CAu 27. Cho tir dién déu 4BCD  Goi M 1a trung diém ctia canh BC . Tinh cosin ciia goc giita hai duong thing

AB vi DM
Loi giai
Loi giai

bit AB =a
Goi NV 1a trung diém cta AC

Ta c6: MN//AB= (AB,MD) =(MN,MD)

cos D =

MN* +MD* - ND¥

2 -MN -MD
Xét AMND .

Suy ra NMD ~73,2 Vay (4B.MD) =73,2'
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