PHAN B. BAI TAP TU LUAN
Dang 1. Hai dwong thing vudng géc
Caul. Cho hinh chép S-ABCD ¢ day ABCD 13 hinh binh hanh, tam giac 54D 13 tam giac déu va
M 1a trung diém cta canh 4D . Tinh goc giita hai duong thing BC va SABC 3 SM
Loi giai

vi BC//AD oy (BC.SA) =(AD,SA) =84 =60 va (BC,5M) =(AD, SM) =90

Cau2. Cho hinh hop ABCD -ABC D ¢4 tht ca cac canh bing nhau va goc 4 4D bing 120 Tinh goc

gira cac cap dudng thang sau: AC yy BDAD 3 BB 4D vy BB
Loi gidi

Vi ABCD 1 hinh thoi va A'C'/ /AC pgn (A'C',BD) =(AC,BD) =90".

Vi BB'/ | AA' nén (AD,BB’) =(AD,AA") =180° - A'AD =60°
(A'D,BB') =(A'D,AA) =hA'D =30".

va

Cau3. Cho tr dién 4BCD goi M va N lan luot 1a trung diém cua 4C va BD. Biét
MN =af3: 48 =2a

thang CD

va €D =2a  Ching minh ring duong thing 4B vudng goc voi dudng

Loi giai

Léy K 1a trung diém cua canh BC, ta c6: NK va MK 13n Iuot 1a duong trung binh cua tam gidc
BCD vj tam giac ABC pen NK =a 3 MK :6‘\5.



Cau 4.

Cau 5.

Do @6, MN* =3a® =MK* + NK* suy ra tam giac MNK vuong tai K, hay MK L NK' ma
MK //AB va NK//CD pey (AB.CD) =(MK,NK)=90° 1 = AB1CD

Cho hinh chop S “ABCD ¢4 day 1a hinh vudng tam O va tit ca cac canh cta hinh chop déu bang
a.Goi M.N 13n luot 1a trung diém céc canh SA, 4B )

a) Tinh goc gitta cac cap duong thang sau: MN va SD; MO va SB
b) Tinh tang ctia goc giita hai dudng thang SN va BC

Loi giai

a) Ta co: BD® =SB* +5SD° =2a° 5, ASBD vudng tai S, ma JMN..-'“..-'“SB’ suy ra
(MN,SD) =(5B, SD) =90

véi O 1a giao diém ciia 4C va BD thi MO //sc.
Khi d6 (MO,5B) =(5C,5B) =Hsc =60

b) Vi ON//BC pgy (SN, BC) =(SN,ON) :E.-w_

a2 a
so=""":on ==
Ta co 2 2 va tam giac SNO
S50
tan Svo === =2 R
vuong tai O nén ON Vay tan(SN, BC) =2 .

Dang 2. Puong thing vudng goc véi mit phiang

Cho hinh chop S-ABC ¢4 S4 yupng goc véi mat phing (4BC) 3 day 1a tam giac 4BC vuong

tai B.Ké AM vudng goc voi SB tai M va AN vuong goc voi SC tai N . Chirng minh réng:
2) BC L(54B).

by AM L(SBC),

¢ SCL(AMN).

Loi giai



a) Ta c6: BC L AB y3 SAL(ABC) yop SALBC gy g BC L(S4B),
by Vi BC L(S4B) papy BC LAM 3 AM LSB gy py AM L(SBC)
¢) Vi AM L(SBC) an AM LSC mma AN LSC gy g SCL(AMN)

Cau 6. Cho tir dién OABC ¢4 ba canh OA4.0B.0C d6i mdt vuodng goc vai nhau. Goi H 1a chan duong

vudng goc ha tir O dén mit phing (4BC) Chimg minh rang;
a) BC L(0O4AH).

b) H 1a tryc tAm cua tam giac 4BC;
1 1 1 1
=+

- T ] ] + ]
¢) OH® 04’ 0B oc®

Loi giai

a) vi 04 LOB.OALOC (o OAL(OBC) gy O4LBC

Vi OH 1 (ABC) nén OH J_BC’ suy ra BC J_{O,-IH}.

b) Vi BC L(OAH) pen BC LAH Tuong tw, ¢4 LBH do @6 H 1a tryc tAm cla tam gidc
ABC

¢) Goi K 1a giao diém cua AH va BC taco: OK LBC 3 O4 LOK pep OK 13 dudng cao cua

tam giac vudng OBC 3 OH 13 duong cao cia tam giac vudng OAK

Ap dung hé thirc lugng trong cac tam giac vudng OBC vy 04K tg ¢o:



OH® 04 oK’ oK oB° oc

2 : ) -|+I l
Tu dé suy ra: OH" 04" OB~ OC |

Cau7. Cho tir dign ABCD ¢4 AB=AC yy DB =DC Chimg minh ring 4D L BC |
Loi giai

A

Goi M 1a trung diém cua BC | ta co: BC 1 AM,BC LMD 1, 44 BCJ‘{"IMD}, suy ra

BC L AD

Cau8. Cho hinh ling tru tam gisc 4BC -ABC ¢4 A4 vuong goc voi miat phing (ABC) va day 1 tam

gidac 4BC yuong tai B . Chung minh ring:

BB 1(4BC)
a) ;
mBC_LﬁBAI
Loi giai
C
|
A ; B
I
|
!
|
C._
A'ls —IB'
a) vi AA' L (ABC),AAY /BB ; (ABC)/I(A'B'CY) s BB' LA'B'CY).

by vi BC LAB,BC LBB' s BC L(ABB'A") [\ BC//B'C' gy B'C'L(ABB'A)

Cau 9.  Cho hinh chop §ABCD ¢4 gay ABCD 13 hinh thoi tim O vy SA=SC SB=SD Churng minh

rang:
a) SO L {ABCD};



Cau 10.

Cau 11.

by AC L(SBD) 3 BD L(SAC)

Loi giai

a) Vi O 1a giao diém cua 4C va BD nén O 1a trung diém cua 4C va BD, suy ra
SO L AC, 50 LBD Do d6 S50 L{ABCD)

Cho hinh chop S.4ABC ¢4 54 L(4BC) , tam giéac ABC nhon. Goi H.K lan luot 1a true tAm cua
tam giac 4BC va SBC | Chimg minh rang:

a) BC L {S'IH] va cac du,b.ng th'flng ‘!H,BC,SK' d‘éng quy;

b) SB L (CHK) 3 HK L(5BC)

Loi giai

a) Vi BC LSA.BC LAH oy BCL {5"{H}. Goi M 1a giao diém cua AH va BC, ta co:
BC L {5"{‘1’“, suy ra BC LSM ,ma K 1a tryrc tAm cuia tam gidc SBC nan SM i qua K. Do do,
SK.AH.BC dong quy tai M .

b) Vi SA L(ABC) pap SA iCH,mé CH L "JB, suy ra CH L(S4B) po g6 CH J-SB, lai co
SB LCK pen

SB L(CHK) Ty d6taco SBLHK , twong tu, ta ching minh dugc

SCJ_{BHK}’Suyra SC L HK Do d6 HKJ_{SBC}_

Dang 3. Géc ciia dwong thang véi mit phing
Cho tir dién 4BCD ¢6 tat ca cac canh bang nhau va bang ¢ . Tinh cdsin cta goc giira dudng thang
AB va mat phing (BCD)

Loi giai



Cau 12.

ks AH L(BCD) 1 (BCD)

H |tacé BH 1a hinh chiéu vudng goc cia 4B trén mit phang nén
goc gitra duong thing 4B va mit phing (BCD) béng goc giita hai dudng thing 4B va BH ma

(AB,BH) :QBH'

3
s =43
Vi 4B =AC =AD pgn HD =HB =HC hay H 13 tam cua tam gidgc BCD suyra 3
BH 3
cos Uy === :£
Tu d6 ta tinh duoc: AB 3

G
Vay cosin ciia goc gitra duong thing 4B va mit phing (BCD) bang 3 .
Cho hinh chép S-4BCD ¢4 day 4ABCD 13 hinh vuéng canh bing a,54 —(ABCD}, 54 :aﬁ'
a) Tinh goc giita duong thing SC va mit phing (4BCD) .

b) Tinh tang cua goc giita duong thang SC va mit phing (S4B)

Loi giai

2y vi 54 L(4BCD) (ABCD) 40 a6

nén 4C 13 hinh chiéu vuong gbc cua SC trén mat phang
goc gitra duong thang SC va mat phang (4BCD) bang goc giita hai duong thang SC va AC |
ma (5€-4C) =5c4 . Vi tam giac SAC vudng can tai 4 nén Sca =45 . Vay géc gitra duong
thang SC va mat phang (4BCD) bang 45 .

BC L AB,BC 1 54

mit phang (S4B)
thing SC va SB.

b) Ta co: nén BC L (54B) , suy ra SB 14 hinh chiéu vudng goc cua SC trén

, goc giita duong thing SC va mat phing (S4B) bang goc giita hai duong



Cau 13.

Cau 14.

Ta co: (SB:5C) =Bsc . Xét tam gidge SBC vuong tai B, co:
SB =+J54° + AB® =a+[3, BC =a.

BC _\f3

tan Bsc ===
Do do, S8 3

N

Vay tang cua goc giita dudng thang SC va mat phing (S4B) bang 3 .

Cho hinh chép S-4BC ¢o SA J‘[‘JBC}, day 1a tam giac 4BC vudng can tai B, bibt
AB =a,5A =a-f6

a) Tinh tang cua goc giita duong thang SB va mit phang (S4C) .

b) Tinh sin ciia goc giita duong thang 4C va mit phing (SBC) .

Loi giai

a) Ke BH LAC i H ma 5S4 L(ABC) pay S4 LBH guyra BH 1(54C) p, do, SH 1a

hinh chiéu vuong gbc cua SB trén mat phing (S4C) nen gdc gilra
duong thang SB va mit phang (S4C) bang goc giita hai duong thing SB va SH  ma

(SB,SH) =HsH ‘

ﬂ-\E ﬂﬁ BH _E

BH =% sy = tan BsHr ==~
Ta tinh duoc: 2 2 ,suyra SH 13

p)Ke AK LSB i K ma BC L(54B) pa, BC J—AK,suyra AK L(SBC) po 6 CK 13 hinh

(SBC)

chiéu vudng gbc cua AC tren , suy ra goc gitta duong thang AC vy (SBC) bang goc gitra

hai duong thing AC vy CK ma (4C,CK) :QC‘E{.

54 -AB 0 ) AK 3
AK = =a,|— sln gfﬁ( = =, |—
SB 7 , suy ra AC T

Cho hinh hop 4BCD -ABCD ¢4 gay ABCD 13 hinh vudng canh a va A4 =a\2 , hinh chiéu
(4BCD)

Ta co:

vudng goc cia 4 trén mit phang trung voi trung diém cua B D . Tinh gbc gilra
: : ., (4BCcD
duong thing 44 va mit phing ( )
Loi giai



Cau 15.

Goi O 1a giao diém cia 4C va BD . Taco: 40O 1a hinh chiéu vuong goc ciia 44 trén mit

. (4BCD : : ., 4BCD) :
phang ( ), gbc giira duong thing 44 va mit phang ( ) bang goc giita 44 va
' (44,40)=%40 . Ao -2 cos 0 =2 zl?
A0 Ma ' , ta lai co 2 Do d6 A4 2 suy ra
Qa0 =60 .
. : : . (4BCD) . :
Vay goc gifta duong thing 44 va mit phing ( ) bang 60

Cho hinh chop S-4BCD ¢4 day ABCD 13 hinh vuong tim O va cac canh déu bang 4.

a) Chirmg minh rang SO 1 (4BCD) .

b) Tinh goc gitra duong thing S4 va mat phing (SBD ).

¢) Goi M 1a trung diém cua canh SC va @ 1a goc giita duong thing OM va mat phing
(SBC). Tinh sih@

Loi giai

a) Ta cé: SO LAC. SO LBD pap SO L(4BCD)

b) Vi AO L(SBD) nan SO 13 hinh chidu vudng goc cua S4 tren mit phiang (SBD ), do d6 goc
gilta duong thang SA4 va mat phang (SBD) bang goc giira hai duong thang S4 vy SO Ma

(54,50) =lso nén goc giira dudng thiang SA4 vy mit phang (SBD) bang goc ASO  X¢ét tam

giac SAC ¢4 SA"+SC* =AC™ 3 SA=5SC pgn tam giac SAC vudng can tai S, suy ra

4so =45 . Vay goc giita duong thang SA vy mit phing (SBD) bang 45



¢) K¢ OK LBC g4i K.OH LSK tai & thi ta chirg minh duoc Of L {SBC}, suy ra AM 13
hinh chiéu vudng goc cla OM  trén mat phang (SBC) , do d6 goc gitta dudng thang OM va mat
phang (SBC) bing goc giita hai dudng thing OM va MH ma (0M  MH) =BMH

duong thang OM va mat phang (SBC) bang goc OMH hay OmH =a,

nén gbc gitra

=
oM =2, 0k =2, 50 =242
Ta co 2 2 2
S0 -OK 0
OH = - :ﬂJ_
Tam giac SOK vuodng tai O, duong cao OH nén SK 0
. . OH 0
sine =sin BvH =—— :£
Vi tam giac OMH yyong tai H nén oM 3

Dang 4. Hai mit phing vudng géc. Géc nhi dién

Cau 16. Cho ttr dién déu 4ABCD ¢4 @6 dai cac canh bang . Goi M 1a trung diém cua €D, ké AH vuong
goc voi BM tai H
a) Chirng minh rang AH 1 (BCD) .

(BCD) (4CD)

b) Tinh cdsin cta goc gitra mit phang va mit phang

Loi giai

a) Vi M 13 trung diém cua CD pgn €D LBM  CD LAM | {o d6 CDL(4B M}, suy ra
CD LAH tg1gi c6 AH L BM nen AH L(BCD)

by vi AM LCD.BM LCD (ACD)

va (BED) bang goc giira hai
(ACD)

nén goc giita hai mit phang
duong thang AM va BM  ma (AM ,BM) =4MB

nén goc gitta hai mit phang

3
sng =L ar =08 v =483
Ta co: 3 0 va 2 | tam giac AHM vuong tai H nén
cos Hup =M _L
AM 3

Cau17. Cho tir dién 4BCD ¢y AC =BC.AD =BD Goi M 13 trung diém ctia 4B . Ching minh ring
(CDM) L(4BC) s (CDM) L(ABD)



Cau 18.

Loi giai

Vi M 1a trung diém cua 4B nén AB LCM  AB L DM gyyra AB L(CDM)

(4BD) g3y

Vi hai mit phing (ABC) 3 chta duong thing 4B nén

(ABC) L(CDM ),(ABD) L(CDM)

Cho hinh chop S-4BCD ¢4 day ABCD 13 hinh thoi tim O, canh bang ¢, goc BAD bang 60 .
a6

2 . Ching minh rang:

SA
Ké OH vudng goc voi SC tai H . Bibt SA L(4BCD) 4

a) I[.S'BD}_I[.S'AC};
b) I[.S'BC}_I[BDH]I;
¢) (EBC}_I[ECD}.

Loi giai

a) Ta oo SAL(ABCD) pan SA L BD 3 BD LAC 4o g BD L(SAC).

(SBD) BD noq (SBD) L(SAC).

Vi mit phang chtra
b) Ta c6 BP L(SAC) an BD LSC 1y SC LOH (o g4 SC L(BDH)

(SBC) chira SC nap (SBC) L(BDH)

3&-45

2

Vi mit phang

SC =+S4 + AC* =

¢) Ta co:

10



Cau 19.

Cau 20.

BD
-2

HO _CO Ho =£9°45 _
Vi ACHO csS ACAS nén AS S ,suyra s

b | &

Do d6, tam gidc BDH vuéng tai / , suy ra Brp =90

Ta lai co BH +5C.DH LSC La, (SBC) L(SCD)

Cho hinh chop déu S-4BCD ¢4 tit ca cic canh bang ¢ . Tinh cosin goc giita hai mit phing sau:

(S4B) 3 mit phang (4BCD) ;

a) Mit phang
b) Mit phang (54B) va mit phang (SBC) .

Loi giai

a) Goi O 1a giao diém cua 4C va BD  Khi do SO L(ABCD) pep SO L AB e OH L AB

H i 48 L {SOH}, suy ra AB LSH Do go, goc giira hai mit phang (S4B) va (4BCD) bang

ma (SH.HO) =8HO

goc giira hai duong thing SH vy HO | nén goc giita hai mat phang

(SAB) 3 (ABCD) y300 SHO

o _5

cos SHO =—— =
, suy ra SH 3 |

Ta tinh duoc 2

b) Goi K 1a trung diém cua SB . Khi do AKX +-5B.CK L5B , suy ra goc giira hai mat phang
(S4B) 5 (SBC) bang goc gifra hai duong thing 4K va CK

3
Ak =ck =22 4c =a 2
Ta co: 2 )

Ap dung dinh 1i cosin trong tam giac ACK {3 ¢o:

AK+CK* - AC* -1
cos ke = =
2 -AK CK 3 suyra

1
cos( 4K, CK) =- cos Hx© =3

|
Vay cosin goc giita hai mat phang (S4B) va (SBC) bang 3.

a15

Cho hinh chop tam giac déu S-4BC | canh day bing ¢, canh bén bang © . Tinh sé do goc

phang nhi dién [S.BC. 4] .

Loi giai

11



Goi M 1a trung diém BC.G 4 trong tam tam giac ABC. Ta 6

SG L(ABC).SM LBC.AM LBC (o SvG goc phing nhi dign [5-BC. 4]

Ta tinh duogc

AM :”ﬁ,c.-w :“"@
2 0
SM =+[SB* - BM? :“""‘Jlra
ﬁ b
SG =+[SM? - GM* :”;

Ta c¢6 tam gidc SMG vuéng cin tai G, suy ra sé do goéc phing nhi dién

[S,BC,A] =5vG =45~

SABC ¢4 SAL(ABC)  mppy giac ABC  vuéng tai A4,

ayf3
2 . Tinh s do goc phang nhi dién
Loi giai

Cau21. Cho hinh chop

UBC =30, 4C =a.54 =

[S.BC, 4]

ve AH LBC(HE EC}, taco SH LBC gyyra SHA 1a goc phing nhi dién [S:BC. Al Taco

AH =AC sin 60 :ﬂ =54

. suy ra SHA =45
12



Cau 22.

Cau 23.

Cho hinh 1ap phuong ABCD A B CD ¢4 canh bang 4.

. . . . A BD
a) Tinh c6sin cla goc gitra hai mat phang ( ) va (ABCD) .

. : ... [4.BD.C|
b) Tinh co6sin ctia s6 do goc nhi dién [ .
Loi gidi
D' '
7
| /:/
I
A' ! B ////l
] /
I // /
\t\ ! 4 //
AN | //
\\\\' s 7
\ \1\ // ,/
N\
D¥SNc5-1/2==7C
// Y --I
// ”X\
At O N

A B

A0 LBD A0 L BD

a) Goi O 1a giao diém cua 4C va BD | ta co: nén goc gitra hai mat phang

ABD : : :
( ) va (4BCD) bang goc gitra hai duong thang A0.40 15

(’40‘ 4 0) =40 nén goc gitra hai mit phang (45D) va (4BCD) bing QOA’ . Ta cé:

2 - - f
04 =% 04 =Jod4* + 44" :“"r
2 2
A0 33
CDSQGA = —£
Suy ra Ao 3
... |A.,BD C| .. P
b) Vi AOLBD.CO LBD s, gbc nhi di¢n [ , ] bang Q]OC .
: : 6 OA°+0C*- AC* 2
o4 =oc =N° 4o =ad  cosHoc = =<
Ta co 2 nén 204 -OC 9.

Cho hinh chop S-ABCD g day ABCD 13 hinh vuéng canh a, biét (S4B)L(ABCD)
(SAD) L(ABCD) _, sS4 [S,BD,C]

[B.SC.D]

—d _ Tinh c6sin cua s0 do goc nhi di¢n va goc nhi dién

Loi giai

13



Cau 24.

Cau 25.

S0 L BD,CO L BD

Ta cod nén goc nhi dién [S.8D.C] bang §OC. Vi tam giac S40 vudng tai
so=JsTrao =40
A4 nén 2 va

S0

EDEEOC == CDS.EGA =- E == g

Ke BM L SC tai M thi PM L SC nen [8,5C, D] :EMD.

Ta c¢6 BC L(34B) nan tam giac SBC vuong tai B, tinh duoc SB :aﬁ, SC =a+f3 va

DM =By =28 5C :”""a ,
SC 3 . Ap dung dinh li cosin trong tam giac BDM | ta co:
M2+ DM - 2
cos E.-WD :BW DM~ - BD . E
2 -BM -DM 4

Cho hinh chop S-4BCD ¢ gay ABCD 13 hinh vudng canh @, tam giac SAD ¢y va ndm trong

(ABCD) i

mit phang vudng goc voi miat day H.M 3, luot 13 trung diém cia cac canh

AD vy AB

a) Tinh cosin ctia goc giita duong thang SC va mat day (4BCD) .

(SMD) L(SHC)

b) Chimg minh rang

Loi giai

(SAD) L(ABCD) 4 SH L AD o, SH L(4BCD)

a) Ta c6 , suy ra goc gitta dudong thang

SC va mit phing (ABCD) bang goc giita hai dudng thang SC va CH , ma (SC,CH) =ScH ,t

SH _ﬂ"r HC _“"'r
a tinh duoc 2 2 ya SC=av2,
EDS.EHC :E :E
Do d6 sC 4

b) Ta ¢6 DM LCH, DM L SH né
(SDM) L(SCH)

n DM L(SCH ) Hon nita, mat phang (SDM) chira duong
thang DM nén
Cho hinh chop S -AB‘CD c6 ABCD 3 hinh vudng, 4C cit BD tai 0.50 L(ABCD) T4 c4 cac
canh cua hinh chop bang 4.

a) Tinh goc giita dudng thing SB va mat phang (54 C).

14



b) Goi @ 1a s6 do ciia goc nhi dién [S+CD- 4] Tinh coser

¢) Goi d 1a giao tuyén cua hai mat phang (54B) va (SCD), p 1a s& do cua goéc nhi dién
[4.d- D] ipp 05

*

Goi ¥ 13 sb do goc nhj dien [B-5C- D] Tipp cosy

Loi giai

a) Vi BO LAC.BO LSO oy BO L(54C) Suy ra goc giita duong thing SB va mat phang
(S4C) bang goc BSO | X¢t tam giac SBD ¢y SB=SD y3 SB*+5D" =BD" pap tam giac

SBD vugng can tai S . Suy ra Bso =45 , hay goc gitra duong thing SB va mit phing (SAC)

ing 45 .

b) Goi N 14 hinh chiéu cia S trén CD. Khi do, sé do cia [SCD:A] ping SNO | pay
SN0 =a . Ta co:

3

3

k| &

ON
COsSet =—— =
SN

=]
b
Ll

¢) Goi M 14 hinh chiéu cia S trén 4B . Vi AB//CD pnen d//AB vy d//CD Khi d6
SM Ld,SN —d. Suy ra s6 do cua [4.d, D] bang B[SN, hay Mrsn =P

'ﬂﬁ"_;ﬂﬁ"__ﬂ:
 OSMT+SNT-MNT | 2 | | 2] 1
0sff = = —
ISM -SN , a3 a3 3

<5 T,

Ta co: 2 2
d*) Goi H 1a hinh chiéu ctia B trén SC . vi BD L(SAC) nan BD LSC gyy g SC L (BHAD)
én SC L HD vay s6 do cua [B,5C, D] bang Brp , hay BHp =Y

a3

BH =DH =———
Vi hai tam giac SBC.5CD 43y nén 2 Khi 4o, ta co:

15



G\E + ﬂﬁ _ I{ﬂ\,h_}:
EDSJ/_HBE+HDE—EDE_, 2] | 2 _-1
2HB -HD , a3 a3 3
S22
a
_os4==
Ciu 26. Cho hinh chop S-ABCD ¢g SA L ( ABCD) ABCD 15 pinh thoi canh @>4C =4 2 Tinh
s6 do cua gbc nhi di¢n [S.CD *A].

Loi giai

S

o |2

P -

-
-
-

Goi H 13 hinh chiéu ciia 4 trén CD . Khi do, 4H L CD v; SAL(ABCD) 1o, 54 1 CD gy
ra €D L(SAH) gy a6, SH LCD Nhy vay, s6 do cua [S.CD, 4] bang SHA . Ta co:

AH =2 3,5,4 Sl
2 2
nén
i
SA 3
tan B4 =22 =2 :£.
AH a3 3
¥

Viy sb do ctiia goc nhi dién [S.CD, 4] bang SHA =30 ,

Cau 30*. Cho hinh chop S-ABCD ¢ AC 4t BD i O Goi @B 1an luot 14 s6 do cua céac nhj
dién [4.50,B] va [B,SO,C]' Tinh & +[)).

Loi giai

16



C
Trong mit phing (S4C) , 1ay duong thang ANIN€5C) a0 cho AN LSO Goi M 1a giao diém
cua AN 3 SO | Trong mit phing (SOB) , 1ay duong thang MP(P € SB) ga0 cho MP LSO Khi
do, s do cia [4:50:B] bang QMP, hay HMP =a 4 56 do cia [B-SO-C] bang pMN, hay
Fuv =/ Trong mit phing (APN) 4 4 M.N thing hang nén &+ =180
Cau 31*. Cho hinh choép S.ABCD | Goj @ 0 0y 13 luot 1a goc giita cac duong thang
54,58, 5C,SD va mat ph:fmg (4BCD) . Chuing minh rﬁng:

SA =SB =SC =SD = a, =a, =a, =d,.

Loi giai

Goi 0 la  hinh chiéu cua S trén (ABCD ). Khi d6, ta co:

% :_E;!O._ * :EEG" & :“ECG" @ :E‘DG. Céc tam giac 540,5B0,5C0,5D0 vuong co cac
g0c 1 G %Ay g4y nho hon 90 neN
sing, =sina, =sina, =sina, < a, =a, =a, =da,.

Nhu vay:
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_ SO _s0 _so _so
54 SB 5C 5D
< sina, =sing, =sina, =sina,

54 =5B =8C =5D

= a, =a, =a, =d,.

Dang S. Khoang cach

Cau 27. Cho hinh chop S-ABC ¢ gay 4BC 1a tam giac déu canh @, canh bén S4 vudng goc voi day.

Cau 28.

a~/6

SA =

Tinh khoang cach tir diém 4 dén mit phang (SBC) theo ¢, biét 2

Loi giai

Goi E 1a trung diém cua BC thi BC LAE (yi AABC gdy). Ta co BC LS4 vy
BC | AE = BC L(SAE) = (SBC) L (SAE)

Trong mit phing (S4E) vg AF L SE(F € SE)

AF L (5BC) de,fEBC}}:AF_

Suy ra hay “ 't

Xét ASAE yyong tai 4 :

1 1 1 2 4 2 a2

'|: '|+ '|: '|+ W:_'\: AF:
AF- A5 AE 3a 3a a 2

-
d(A,(SBC)) =AF _aV2
Vay 2

Cho hinh chép tam giac déu S-ABC ¢¢ canh day béng 3a | canh bén béng 2a, Goi G 1a trong
tdm cla tam giac ABC.M 1a trung diém cua SC .
a) Tinh khoang cach tir S dén mat phing (4BC)

b) Tinh khoang cach tir M dén mat phang (SAG)

Loi giai
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B
a) Do S “4BC 13 hinh chop tam giac déu nén SG 1 (4ABC) hay d(S,(4BC)) =5G .

n
‘ g =2 3B
Tam gidc 4BC 13 tam giac déu canh 3¢ nén 3 2

3

Tam giac S4C vuong tai O nén

SG =\SA - AG* =\4a* - 3a" =a_
Vay 9(5.(4BC) =a

d(M,(SAG)) _MS

|
d(C.(SAG)) Cs 2

b) Vi SCnN(SAG) =S8 nén

= d(M,(SAG)) :%a’(c._(sfia}}

Goi ! 1a trung diém cua BC .
Ta co: CB L Al vy CBLSG= CB L(SAG) _, CBN(SAG) =I

da

d(C,(SAG)) =CI L pe=3a
2 2 . Vay

d(M,(SAG)) _3a
Do do 4

Céau 29. Cho hinh lap phuong ABCD ABCD canh 4. Goi M.N 13n luot 13 trung diém cua 4C va
B C | Tinh khoang cach giita hai dudng thing MN va BD .

Loi gidi
A D
M
n
B (e
11\
R
r
j I D’
E\»—Tﬂl{’a”
]."H kAT
B~ Cr' C'
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Cau 30.

Cau 31.

BD cht AC tai 0. Goi P 1a trung diém cta OC  vyg OH LMP,HE/INP,EF //OH

. d(MN,BD )=EF =0OH
Ta c6: .

2 a
OM =a,OP :”"r OH =2

Xét tam giac vuong MOP ta co 4  suyra

Cho tr dién déu ABCD ¢4 canh béng ‘/ﬁ . Goi ! 1a trung diém cua canh CD  Tinh khoang cach

gifta hai duong thang 4C va BI .
Loi giai

Goi O 1a trung diém ACT 13 trung diém OD . Vg OH L BJ,HE//AC,EF//OH

Ta ¢ d(AC,BJ) =EF :GH.

Xét tam gidc OBD an tai & ,taco

N Y

BD =+[11,0B GD—— BJ—T

2

51.| FEID =

1IN2
T =2

Cho hinh 1ap phuong ABCLD A B C D ¢4 canh bang @. Tinh theo ¢ khoang cach:
a) Giira hai dudng thang 4B va CD

b) Giita duong thing 4C va mit phing (45cD )
¢) Tir diém 4 dén duong thing BD .
d) Gitta hai duong thing 4C va BD

Loi giai
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Cau 32.

@) .
/1 ’
7 7
Iy » s
B / v ,/
e C.
N r, ’
N r 00 s
N ;7 Iy
Y 7 1 Pd
NS Vs
FAS I \ .
7N v 7
’
/ | 1%
/ N I//\
/ N ==
/ B N Py
/ - ! \9’_,—‘
/ - S-S
A O
B’ C

' . . d(4B.C D )=BC =a2
a) Vi BC vudng goc véi ca hai duong thing 4B va €D nén (48, ) ﬂ"’r.
_Ac//(4BcD)
b) Vi nén
d(4c.(4BcD))=d(4(4BCc D)) =44 =a. , 7 . o
c6 A0 LBD | theo dinh li Pythagore, ap dung cho tam giac AAO vuéng tai A
a6

d(4.BD )=40 =
2 Dodod

A0

a0
2

d) Ta c6: d(4c.8D0)=d(4c,(48cD))=d(4,(4BCcD))=14 =a.

Cho hinh chép S-4BC ¢o day 1a tam giac 4BC déu canh bang a,54 1(4BC) va S4 =2a Tinh
theo ¢ khoang cach:

a) Tir diém B dén mit phang (S4C)

b) Tir diém 4 dén mit phang (SB C).
¢) Giita hai duong thang 4B va SC

Loi giai

A

a) K¢ BHLAC i H ma SA L(ABC) pap SA LBH suy ra BH L(S4C) py g6

d(B,(SAC)) =BH =

a3
2
b) K¢ AM L BC (i M vy AK LSM (4 K thi AK L(SBC) suy ra d(A4,(5BC)) =4K
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Cau 33.

’3 ’3
1 _ = I_' + I = |g_' AK =2a, |— d(A,(SBC)) =2a,|—
Ta co: AK™ hY: AM- 12a- , suy ra 19 ‘ Véy 19 .

¢) Dung hinh binh hanh 4BCD thi ABIISCD) y3 mat phang (SED) chga SC nén
d(A4B.SC) =d(AB.(SCD)) yy d(AB.(SCD)) =d(A.(

’3 {
d(A,(SCD)) =2a,[— d(AB,5C) =2a 3
19 vay 19

Cho hinh chop S.ABC ¢ day ABC 13 tam giac vuong tai 4, goc 4BC bing 60 , biét tam giac

SCD) ]', tinh twong tu nhu cau b ta duogc:

SBC' @éu canh ¢ va nam trong mit phing vudng goc voi mit phing (4ABC) Tinh theo ¢ khoang
cach:

a) Tir diém S dén mit phing (4BC)

b) Tir diém B dén mit phang (SAC).
¢) Giita hai duong thing 4B va SC

Loi giai

a3
d(S,(ABC))=SH =
a) K¢ SH vuong goc voi BC tai H thi SH L {"IBC}, suy ra 2

b) Ké HK vuong goc voi AC tai K-HEQ vusng goc voi 5K tai Q i 4(H,(SAC)) =HQ

4B =2 HK =2 i
Ta co: 2 4 va tam giac SHK vuong tai H, dudong cao 9 nen
rp =SH HE _a+f39

SK 26

ayf39

7 d(B,(SAC)) =2d( H,(SAC)) =2
Lai c6 H 1a trung diém cta BC nén 13 .

C) Dung hinh binh hanh ABMC | ching minh dugc 4BMC 13 hinh chir nhat. Khi d6
AB//(SCM) va mit phing (SMC) chira SC nén
d(AB,SC) =d(AB,(SCM)) =d(B,(SCM)) =2d(H ,(SCM))
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Ké AN vuong goc véi €M tai N | HE vuong goc véi SN tai N thi HE L (SCM)

, Suy ra
iy = BM a3
d(H,(SCM)) =HE 1, . 2 4 tam gidc SHN vuong tai H , duong cao HE
HE =22 N =15 s sc) =013
nén SN 10 vay 5

Cau 34. Cho hinh hop chir nhat A5CD - ABCD ¢4 AB =a, AD =a\[2, A4 :””E. Tinh theo ¢ khoang
cach:
2 ‘ ., (BDDB
a) T diem 4 dén mit phang ( )

b) Giira hai duong thang BD va CD .

Loi gidi
D' C'
RN
A L
| \\\ Bl‘
\\\\\ |I \\\
\\\ | S
PN S
AN .
N U C
A B
a) K¢ AH vuong goc véi BD tai H .
AB -AD _anJo
. AH L(BED D) d(4,(BBDD))=4H = =
Khi d6 , suy ra BD 3

by Taco: 0 //(4BD) d(co,8p)=d(cp.(48D))=d(c,(4 BD))'

d(c.(48D))=d(4.(4BD))

Vi AC ¢4t BD tai trung diém ctia 4C nén

Ké 4K vuong goc voi AH tai K. Khido Ak L(4 BD), suy ra
d(4.(48D))=ax =21 24 _avfoo. d(cp,Bp) =20
AH 1 gy ¥

Cau35. Cho hinh ling try dimg ABC -ABC 6 day 4BC 1a tam gidc vuong tai 4 va
AB =AC =44 =a Tinh theo ¢ khoang cach:
a) T diém 4 dén duong thing BC .

b) Giita hai dudng thing BC va 4B .

Loi giai
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Cau 36.

h H
1
)]
AJ , | / B,
T
\ / 1 /
\ Iy
x b
\ i /
A Iy
\/ A
71
PN
A |
;X
A4
) I
/
', X
1 rd ~
/ Vi ~
1y s \\
1y ,/ ~
“
Itz ~
A ~B

d(A,BC )=AH

_afs

. Vay

a) Ké AH vuong goc voi BC tai H thi

AH d(4.BC)=

a0
Taco: A8 =AC =8C =‘WE nén 2

 BC/ (4B C) o d (Bc, 48 ) =d(Bc, (48 ) =d(c. (4B C)).

b) Vi Ma CA ¢t AC 4

trung diém cia CA nén d('f-.(fiﬁ C )) :ﬂr(A ._(AE C ))

_a¥3

ra 3

d(4,(48C)) =h S =gttt ———s ==

bit thi h , Vay

d(Bc, 48 )=~

3
3,
Cho hinh chop S.ABC o SA L (4BC),AB 1 BC,54 =AB =3a, BC =4a . Tinh khoang cach:
a) T diém C dén mit phing (54B) ;
b) Gifta hai dudng thing 54 va BC;

¢) Tir diém 4 dén mit phang (SBC).

d) Tir diém B dén mit phang (SAC);
e*) Giita hai duong thing 4B va SC .

Loi giai
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Cau 37.

a) 4(C.(S4B)) =BC =4a_

b) d(S4,BC) =AB 23:?.

¢) Goi H 1a hinh chiéu cia 4 wén SB. Khi do, AHLGBO)  quy ra

EGﬁ

d(4.(SBC)) =AH =—

d) Goi / 12 hinh chiéu ctia B trén 4C . Khi do, BI L(S4C) Suy ra
AB -BC _3a 4a

d(B,(SAC)) =BI =
Sa

=2, 4a.

e*) Ldy diém D sao cho 4BCD 13 hinh binh hanh, goi K 1a hinh chiéu cua 4 trén SD . Ta c6
ABCD 13 hinh chit nhat do 4B LBC_ Suy ra CPL(S4D) ey CDLAK  po do,
AK 1(SDC).

vi AB//(SCD) 4 d(4B,SC) =d(AB,(SCD)) =d(A,(SCD)) =4AK

nén
SA-AD 3a 4
= = 2 2 4q

AK = =
SD J(Bﬂ Y +(4a)’

Xét tam giac 34D vuong tai 4 co:
—
Vay 4(4B.5C) =2,4a

Cho hinh chop S-ABCD ¢y ABCD 13 hinh chit nhat, 48 =2@: 4D =3a 1, oisc SAB yyong

can tai S va nim trong mat phang vudng goc véi (ABCD) . Tinh khoang céch:

a) Tur diém C dén mit phang (SAB) :

b) Giita hai duong thing SB vy CD;
¢) Giita hai duong thing B C va 54,
d) Tur diém S dén mat phing (4BCD) .

Loi giai
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Cau 38.

a) 4(C.(54B)) =BC =3a_

b) Vi CD//(S4B)

nén

d(SB,CD) =d(CD,(S4B)) =BC :31?.(:) vi BC/ASAD) Lan

i SB 1 54,58 | AD nén SB L (S4D) d(B,(S4AD)) :.S'B.

\% , suy ra

. . AB 2a)°
AB® =2SB° = SB :J :J( f} =a+/2.

-

Ta cé:

Vay 9(BC.54) =a\2

d) Goi H 1a trung diém 4B . Vi tam gidc S4B cannén SH L 4B

Ma (S4AB) L(ABCD) nén SH —(ABCD}.Véy

d(BC,S4) =d(B,(SAD))

d(S,(ABCD)) =SH :’:—B =a

Cho hinh chép S-ABCD 5 ABCD |3 hinh vudng canh a,AC & BD tai O,

_n
SO L(ABCD). 54 =1a . Tinh khoang céch:

a) Tir diém 4 dén mat phang (SBD);

b) Giita hai duong thang SO va CD,
¢) Tir diém O gén mit phang (5CD) ;
d*) Gifra hai dudng thing 4B va 5D

Loi giai
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Cau 39.

a2

2

d(A,(SBD)) =40 =
a)

b) Goi M 1a hinh chiéu cua O trén CD . Khi do,

d(S0,CD) =0M =

b | &

¢) Goi H 1a hinh chiu cia O trén SM . Khi do, OH L (SCD) g, d(0.(SCD)) =OH 1, ..

i =

— CadZ] ai3
50 =\[547 - 40° :J{EG}'— 2| a4
2 2
avld a
S0 -OM 5 o ayf210

va OH = =

SM .ﬂm.:"_'ﬂ': 30
>4

d(AB,SD) =d(4B,(SCD)) =d(4,(SCD)) Go; K 13 hinh chiéu ciia
C,H.K

A trén S€DP) i H 13 hinh chiéu cia O trén (SCD) py €.0.4 thang hang nén
OH  OC

thing hang. Ngoai ra, ta c6 O/ /4K po gp, AK  AC

I
2

a 210
15

d(AB.SD) =d(A.(SCD)) =AK =20H =
Suy ra

Cho hinh hop ABCD ABCD 5 ABCD 13 hinh thoi canh 944 L(4BCD)

A4 =2a,AC =a 1y khoang céch:
. . ., (BccB
a) Tir diém 4 dén mit phing ( );

b) Giita hai mit phing (48B4) v (copc );

¢*) Giita hai duong thing BD va AC.

Loi giai
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, AH L\BCCEHE
a) Goi H 13 hinh chiéu cua 4 trén BC . Khi do, ( )

3

. Vi tam giac ABC &y canh

AH =2

a nén 2

a3

2

d(4.(Bcc'B))=aH
Vay

b) Vi 4BCD “ABC D 3 hinh hop nén (485 4)//(copC)

a3

2

Al
Goi 1 12 hinh chiéu cua 4 trén €D . Vi tam giac ACD 48y canh 4 nén

a3

2

d((488 4).(cDD C)) =41 =

Khi dé,
, ' B 1\AAC
¢*) Goi £ 1a hinh chiéu coa O wen 4C. Vi ( ) nén BD LOE guy ra

d(BD, AC)=0E ,
. Ta co:

AC =JA £ +4AC° =|(2a) +a* =a+f5.

Vi ACEO = ACAA gy

ia

Y.
OE _OC _ . _A4 oc %5 a5
A4 AcC AC afs 5

Vay

d(BD, AC)=0E =

5

[

5
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