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CHUONG VIIL. QUAN HE VUONG GOC TRONG KHONG GIAN. PHEP CHIEU VUONG GOC

Trong chuong nay, ching ta s& tim hiéu nhitng vn dé sau: hai duong thing vudng goc; dudng thang vudng
goc voi mit phing; goc gitta duong thiang va mit phiang; goc nhi dién; hai mit phing vudéng goc; khoang
cach trong khong gian; mot s6 hinh khéi trong khong gian.

BAI 1. HAI PUONG THANG VUONG GOC
Trong Hinh 1, hai dudng thiang a,b goi lén hinh anh hai duong thang vudng goc trong khong gian.

Trong khong gian, thé nao 1a
hai duong thang vuong goc
v6i1 nhau ?

Hinh 1

A. KIEN THUC CO BAN CAN NAM
I. GOC GIUA HAI PUONG THANG TRONG KHONG GIAN

Hoat dong 1. Trong khong gian cho 2 dudng thing a,b
a) Néu a cat b nhau tai diém O (Hinh 2) thi goc giita hai
duong thang a,b xac dinh nhu thé nao? Hinh 2
b) Néu a//b thi goc giita hai duong thang a,b bang bao nhiéu d6?
¢) Néu a tring b nhau thi goc giira hai dudng thang a,b bang bao nhiéu d6?

Loi gidi

a) Néu hai duong thang a va b cit nhau tai diém O, thi goc giita hai duong thang d6 dugc xéac dinh 1a
gdc tao boi hai duong thangava b .

b) Néu hai duong thang  va b 1 song song (a//b), tic 1a chung khong cét nhau, thi goc giita hai duong
thang nay bang 0°.

c) Néu hai duong thang a va b trung nhau, tirc 1a chung hoan toan trung nhau va khong c6 diém cat nao,
thi géc gitra hai duong thang nay khong xac dinh. Trong truong hop nay, ta thuong noéi rang hai duong
thang nay la dong quy.

Dua trén goc giita hai duong thing trong mit phing, ta c6 thé dinh nghia goc giita hai dudng thing trong
khong gian nhu sau:

Goc giita hai dudng thing a va b trong khong gian 13 goc giita hai dudng thing o' va &' ciing di qua diém

Ova lan luot song song ( hodc tring) v6i ava b . Ki hiéu (a,b)hoeflc @.

(0]
Hinh 3

Nhan xét:
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J Goc giita hai dudng thang a,b khong phu thudc vao vi tri diém O (Hinh 3). Thong thuong, khi ta
tim goc gilra hai dudong théng a,b, tachon O thudc a hodc chon O thudc b.

J Goc giira hai duong thang a,b bing goc giira hai dudng thing b,a tic 1a (a,b) = (b,a).

. Goc giita hai duong thang khong vuot qua 90°.

. Néu a//b thi (a,c) = (b,c) v6i moi dudng thang ¢ trong khong gian.

Vi du 1: Cho hinh hdp MNPQ.M'N'P'Q" c6 goc giita hai duong thing MN vaMQ bang 70° (Hinh 4).
a) Goc gitra hai duong thang M'N' va NP bang goc giita hai dudng thing:

A. MN va MP B.MN vaMQ
C. MP vaNP D. NN' va NP
b) Tim goc giira hai duong thing M'N' vaNP .

Loi giai

Hinh 4
a) Vi M'N'//MN, NP//MQ nén goc giita hai duong thang M'N' va NP bang goc giita hai duong
thang MN va M@ . Chon phuong an B.
b) Vi goc giita hai duong thaing MN va M@ bang 70° nén goc giita hai duong thang M'N' va NP
bang 70°.

Luyén tap 1. Cho tr dién ABCDc6 M, N, P lan luot 13 trung diém cia AB, BC, DA . Biét tam giac MNP
déu. Tinh goc giira hai duong thang AC va BD.

Loi giai
A

ViAMNP d&u = NMP = 60"
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Xét AABC c6: M 1a trung diém cua AB; N 1a trung diém cta BC.
= MN la duong trung binh ctia tam gidc ABC.
= MN//AC.

Xét AABD c6: M 1a trung diém cua AB; Platrung diém cta 4D .
= MP la dudng trung binh cua tam gidc ABD
= MN//AC

N (Ac, BD) - (MN,MP) - NMP = 60"

Vay goc giita hai dudng thing AC va BD bang 60°.

I1. HAI PUONG THANG VUONG GOC TRONG KHONG GIAN
Hoat dong 2. Trong Hinh I & phan mé dau, hai dudng thang a,b goi 1én hinh anh hai dudng thing vudng
goc. Goc gittaa va b bang bao nhiéu do?
Loi gidi
Goc gittaa va bbang 90°.

Hai duong thang duoc goi 13 vudng géc v6i nhau khi gitta ching bang 90°.

Khi hai duong thanga va b vudng goc voi nhau, ta ki hiéu a L b.

Nhan xét: Néu mot dudng thing vudng goc v6i mot trong hai dudng thang song song thi nd vudng goc véi
dudng thang con lai.

Vi du 2. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi. Goi M, N lan luot 1a trung diém cua cac
canh SB va SD (Hinh 5). Chting minh ring AC 1 MN .

Loi giai

Vi M, N lan luot 13 trung diém ctua SB va SD nén MN // BD .
Do tir gidc ABCD 1a hinh thoi nén AC L BD . Tir cc két qua trén, ta c6 AC L MN .

Luyén tip 2. Cho hinh ling tru ABC.4'B'C'c¢6 H 1a tryc tAm cta tam gidc 4BC . Chimg minh ring
AH 1 B'C'.

Loi giai
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Vi AH la tryc tdm cua tam gidc ABC = AH 1 BC.
Mit khac BC//B'C'.

Twdosuyra A4H L B'C’

B. PHAN LOAI VA PHUO'NG PHAP GIAI BAI TAP

Dang 1. Tinh géc giita hai dwong thangHu

1. Phwong phap

* L3y diém O tuy y ( ta cé thé 1dy diém O thudc mdt trong hai dudng thang), qua dé vé cac duwong

thang Ian lwot song song (hodc trung) véi hai dudng thang da cho.
*  Tinh mot géc trong cac géc duoc tao bdi gitta hai dudng thang ct nhau tai O.
=  NE&u géc d6 nhon thi dé la géc can tim, néu géc dé tu thi gdc can tinh la géc bu véi géc d3 tinh.

2. Cac vi du rén luyén ki nang

Vi du 1: Cho t& dién déu ABCD. Goi | 1a trung diém clia BC. Tinh cosin clia géc tao bdi hai dudng thang DI

va AB.

L&i giai

Pat canh cla t& dién cé dé dai la a.
Goi J 1a trung diém cua AC.

Tacd: IJ//AB=(AB,DI)=(1J,DI)=DIJ

K& HD L 1J.(H € 1]

a
Tacé:coslﬁ:%: 4 Lzﬁ

ai 25 6
2

Vi du 2: Cho hinh lap phuong ABCD.A’B’C’D’. Xac dinh Géc tao bdi hai dwong thang BD va CD'.
Lo giai
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= B

D A
Do BA'//CD' nén géc gilra BD va CD’ la géc gilra BD va BA’
Ma AA'BD la tam gidc déu nén gdc gitra BD va BA’ 1a 60°.
Vay goc gitra BD va CD’ la 60°.
Vi du 3: Cho t& dién ABCD. Goi M, N Ian lvot |a trung diém cla cac canh BC va AD. Cho biét
AB=CD =2a va MN =a+/3 . X4c dinh géc tao bdi hai duding thing AB va CD

L& giai
Goi | la trung diém cta ACta cé: IM=IN=a
Ap dung dinh Ii cosin trong AIMN : 4
MN? = IM? + IN? — 2IM.IN cos MIN
.y N
3a’ =a’ +a’ —2a.acosMIN = cosMIN = -
Suy ra: 1\//111\\1 =120° B D

L —

Vay: (AB,CD) = (IM, IN)) = 180° - 120° = 60°.

C

Vi du 4. Cho hinh 13p phwong ABCD.A'B'C'D' canh a.Goi M, N, P lan lvot |3 trung diém cac canh
AB, BC, C'D'. Xac dinh géc giita hai dudng thang MN va AP.

Loi giai
A’ D
|
- P
| s
B' iy
i ,f{:-.-
AR
J*\. _____ T D
M o %
F W
. LY
P LY
% %
' A A
.
B N [

Dé thdy MN la dudng trung binh trong tam gidc ABC nén MN //AC = (MN; AP)=(AC; AP).

Lai c6 AC =a~2,CP=~/CC" +C'P? :#
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AP =N AP + A4” =\ A'D? + D'P* + 44" = 37"

2 2 2
Do d6 cos CAp = AF +AC -CP V2
2.APAC 2

:@3=45°:(1\/HV/;TP).

Vi du 5. Cho hinh chép S.ABC cé tat ca cac canh déu bang a. Goi I, J lan lwgt 1a trung diém cla
SA4, BC . Tinh s& do clia géc hgp boi IJ va SB.

L&i giGi

Goi M latrung diém AB thi MI, MJ lan luvot |a dudng trung binh cda tam gidc ASBva ABC.

Ta co: MI=MJ=%

M3t khac JA = JS =# — tam giac JSA can tai J = JI | SA

Khi dé IJ =~/ SJ> =SI* = a\Z/E = MI* +MJ* = IJ? néntam gidc MIJ vudng can tai M

= (IJ;SB) = (IJ;IM ) = 45°

Dang 2. Chirng minh hai dwong thang vudng géc trong khong gian

1. Phrong phap

—

Cach 1: Dung dinh nghia: a L b < (a,b) =90

b//c
Cach 2: Dung dinh li: { =alb
alc
2. Cac vi du rén luyén ki nang
Vi du 1. Cho hinh chdp S.ABC ¢6 AB=AC, SAC = SAB. Ching minh SA vudng géc véi BC .

Lo gidi
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Vi AB=AC, SAC=SAB nén ASAC = ASAB, suy ra SB=SC , nén hai tam gidc ABC va SBC la tam
LBC

=(SAH) L BC nén SA L BC =(SA,BC)=90°
SH 1L BC

gidc can. Goi H la trung diém BC, ta cé {

Vay S4 L BC
Vidu2. Chohinhhép ABCD.MNPQ c6 sdu mat déu la cdc hinh vudng. Goi E, F lan lugt 1a trung diém
clla AB va BC.

a)Ching minh: EF L BD, EF L AM..
b) Tinh goc gitta EF va AQ.

M Q

a)Ching minh: EF L BD, EF L AM..
Ta thdy: EF 13 duwong trung binh cia AABC
= EF//AC.

AC 1L BD
AC L AA'

b) Tinh géc gitta EF va AQ.
Ta co: EF// AC = (EF, AQ)=(AC, AQ)=CAQ.

nén EF L BD,EF 1 AM

Nhan thdy: AC=AQ=CQ=a2.
— AACQ d&u CAQ=60°.
= (EF,AQ)=CAQ=60°.
Vi du 3: Cho hinh chép S.ABC €6 SA—SB—SC va ASB=BSC=CSA.

Chiltng minh rang SA L BC, SBL AC va SC L AB.

Loi giai
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e Qua O v& duong thang song song véi CD cat BC tai E va cat BD tai F.

e Tacan chirng minh AO L EF.Tacé XO\Ez(AO,CD).

e Vi EF//CD nén BEF latam gidc déu nén BE = BF va OE =OF.
(1)

e Xét hai tam gidc ABE va ABF,tacd

AB chung

BE=BF  nén AABE=AABF (c—g—c).Suyra AE=AF. (2)

ABE = ABF c
e Tl (1) va (2), suy ratam gidc AEF cantai A c6 AO la trung tuyén

nén cling la dwong cao.

e Dodd AOE=90°.Vay A0 L CD.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Hinh 6 goi nén hinh anh 5 cip duong thang vudng goc. Hiy chi ra 5 cip duong thang do.

Hinh 6

Loi giai
Trong hinh 6 ¢6 cac cip duong thang vuong goc lan luot1a: a Le, ¢ Lb, c Ld,alb, bld.
Bai 2. Trong hinh 7 cho ABB'A", BCC'B', ACC'A’la cac hinh chir nhat.
Chimg minh ring AC L CC', A4' 1 BC.

Hinh 7
(Nguon: htips://shutterstock.com)
Loi giai
Taco ABL BB',matkhic BB' // CC'= AA'L BC.
Taco: BB’ L BCma BB'//AA'= AA" L BC'.
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Bai 3. Cho hinh chép S.ABCD c¢6 déy ABCD 14 hinh binh hanh va S4B =100° (Hinh 8). Tinh goc giita
hai duong thing:
a) SA va AB; b) S4 va CD.

Loi giai

a) (54, AB) = SAB=100°.
b) Vi ABCD la hinh binh hanh nén AB//CD.

= (54,CD) = (84, 4B) = SAB =100°.
Bai 4. Ban Hoa noéi rang: “Néu hai duong thang phan biét a va b cing vudng goc v6i dudng thang ¢ thi
a va bvuong goc voi nhau”. Ban Hoa ndi dung hay sai? Vi sao?
Loi giai

Ban Hoa néi sai. Néu hai dudng thang phan biét a va b ciing vudng goc véi duong thang ¢ thi a va b
song song v&i nhau.
D. BAI TAP TRAC NGHIEM
Caul: Trong cidc ménh dé sau, ménh dé nao dung?

A. Hai duwong thang clng vudng géc véi mot dudng thang thi song song véi nhau.

B. Mot dudng thang vudng géc véi mot trong hai dudng thang vudng géc véi nhau thi song
song vdi duwong thang con lai.

C. Hai duwong thang cling vudng géc véi mot dudng thang thi vudng géc véi nhau.

D. Mot dudng thang vudng géc véi mot trong hai duong thang song song thi vudng goc véi
dudng thang kia.

Lo gidi
Chon D
Cau2: Cho hai duwdng thang phan biét ¢, b va mat phang (P), trong d6a L (P). Ménh d& nao sau day
la sai?
A.Né&u b L (P) thi 8//a. B.N&u 5//(P) thib La.
C.Néu b//a thib L (P). D.Néu b La this//(P).
Loi giai
Chon D

Vi 5 ¢6 thé nam trong mat phang (P).

Cdu3: Cho hinh lap phuong 4BCD.EFGH . H3y xac dinh goc gilta cip vecto AB vaEG ?
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Cau 5:

A. 90°. B. 60°. C. 45°. D. 120°
Loi gidi
Chon C
H G
I
I
E | F
|
|
I
22N c
A B

Vi EG = AC ( AEGC 13 hinh chi¥ nhat) nén (TB,FG) - (E,A_’c) — BAC = 45° ( ABCD 13 hinh vuéng).

Cho hinh 1dp phwong ABCD.A'B'C'D' ., Géc gitta AC va DA’ la:

A. 45°. B. 90°. C. 60°. D. 120°.
Loi giai
Chon C
D’ C’
|
A’ | B’
N ]
N |
N\ |
\\ |
AN |
N i
S
S N ¢
A B

Goi a la d6 dai canh hinh Iap phuong. Khi d6, tam gidc AB'C déu (AB'=B'C=CA=a2) do
d6 B'CA=60°.

Lai c6, DA' song song CB' nén (AC,DA")=(AC,CB")= ACB' = 60".

Cho hinh hép ABCD.A'B'C'D' . Gia slr tam gidc AB'C va A'DC' déu cé ba géc nhon. Gdc giira
hai dwong thang AC va 4'D 13 géc ndo sau day?

A. 4B'C. B. DA'C'. C. BB'D. D. BDB'.
Loi gidi
ChonB
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Tacd AC /| A'C' (A'B'CD la hinh binh hanh) ma DA'C' nhon nén
(AC,A'D)=(A'C',A'D)=DA'C".

Cau6: Cho hinh lap phwong 4BCD.A'B'C'D'. Chon khang dinh sai?

A. Géc gitta AC va B'D' bang 90°. B. Gc gilta B'D' va AA' bang 60".
C. Goc gitta 4D va B'C bang 45°. D. G4c gilta BD va A'C' bang 90°.
Lo gidi
ChonB
D’ C’
|
A’ : B’
[
|
|
|
|
R2N T c
A B

Ta cé (44',B'D')=(BB',B'D')= BB'C = 90°. Khang dinh B sai.
Cau7: Chotw dién 4BCD cé AB=CD . Goi I,J,E, F lan lvot la trung diém cla AC, BC, BD, AD . Goc
(IE, JF) bdng
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
Chon D
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Cau 8:

IF J/CD

Ta cé IF la duwong trung binh clla A4CD = 1.
IF:ECD

JE [|CD

Lai c6 JE la dwong trung binh cia ABCD = 1.
JE :ECD

IF =JE R S Ly N N
:>{ / = T« gidc EF la hinh binh hanh.
IF [ JE
1
1J =—AB

2

Mat khac: .Ma AB=CD= 1] =JE.

JE =—CD
2

Do d6 WEF la hinh thoi. Suy ra (IE,JF)=90°.

Cho hinh chép S.4BCD cé tat ca cac canh déu bang . Goi 7 va J lan lwot |3 trung diém cua

SC va BC . S6 do clia goc (17,CD) bang:

A. 90°. B. 45°. C. 30°.
Loi giai

Chon D

D. 60°.
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Cau 9:

Cau 10:

Goi O la tam cla hinh thoi 4BCD = 0J la dwdng trung binh cia ABCD.
OJ //CD

Suyra .
y OJ:%CD

Vi ¢cD o7 = (17,cD) = (1J,0J).

=Llsp_2
)
Xét tam giac 107, cd OJ:%Cng = AIOJ déu.
o=Ls4-2
2 2

Vay (1J,CD) = (17,07) = 1J0 = 60° .
Cho hinh chép S.4BCD cé canh S4 = x, tat ca cac canh con lai déu bang « . Tinh s6 do cla géc
gitta hai dudng thang S4 va SC.
A. 30°. B. 45°. C. 60°. D. 90°.
L&vi giai
Chon D
Theo gia thiét, ta c& AB= BC =CD = DA =a nén ABCD la hinh thoicanh 4.
Goi 0= ACNBD.Tacd ACBD = ASBD (c—c—c).

Suy ra hai dudng trung tuyén tuong i‘ng CO va SO bang nhau.
. . . 1
Xét tam giac SAC, taco SO=CO :EAC'

Do d6 tam gidc SAC vudng tai S (tam gidc cé dudng trung tuyén bang nlra canh day). Vay
SA 1 SC.

Cho tt dién ABCD ¢ AC=a, BD=3a.Goi M, N lan lugt 13 trung diém cla 4D va BC . Biét
AC vubng goc vai BD . Tinh MN .

:@. B. MN="210. C. MN:Z“f. D. MN:Saf

A. MN

Loi giai
ChonB
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Goi P 1a trung diém cla 4B = PN,PM lan luot 1a dudng trung binh clda tam gidc A4BC va

PN:lAC':

a
AABD . Suy ra ! 23 .
PM:EBD:—a

2
Tacd AC L BD= PN 1 PM hay tam gidc APMN vulng tai P

2 2
Do dé MN =+ PN?+ PM* = “Z+9: :“210'

Cau 11: Cho t& dién ABCD c6 4B vudng goc véi CD. Mat phang (P) song song v&i 4B va CD lan luot
cat BC, DB, AD, AC tai M, N, P, Q. T& gidc MNPQ 1a hinh gi?

A. Hinh thang. B. Hinh binh hanh.
C. Hinh chi¥ nhat. D. T giac khong phai hinh thang.

Lo giai
Chon C

A
P
B D
M
c
. [(MNPQ)//4B

Taco = MQ//AB.

(MNPQ)N(ABC)= MQ
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Tuwong twtacd MN//CD, NP//AB, QP//CD.
Do dé t& giac MNPQ la hinh binh hanh

Lai c6 MN L MQ(doAB L.CD).

Vay t& giac MNPQ la hinh chir nhat.

Cau 12: Trong khong gian cho hai tam gidc déu 4BC va ABC’ cé chung canh 4B va nam trong hai mét
phang khdc nhau. Goi M, N, P, Q 1an luot 1a trung diém cla cac canh AC, CB, BC' va C'A. T&
giac MNPQ la hinh gi?

A. Hinh binh hanh. B. Hinh chi¥ nhat. C. Hinh vudng. D. Hinh thang.
Lo giai
ChonB
c
Q
A C
H N
B

Vi M, N, P, Q lan luot 1a trung diém cla céc canh AC, CB, BC' va C'A

1
_ |PR=MN=24B b0 13 hinh binh hanh.

PQ//AB//MN

CH 1 4B

Goi H latrung diém cla 4B. Vi haitam gidc 4BC va ABC' déunén | .
C'H 1 AB

Suyra AB 1 (CHC').Dodd 4B LCC'.

PQ//AB
Tacéd |PN//CC' = PQ 1 PN .
AB 1 cC’

Vay ti giac MNPQ |a hinh chit nhat.

Cau 13: Chotwrdién ABCD trong d6 AB=6, CD =3, géc gilta 4B va CD 13 60° va diém M trén BC sao
cho BM =2MC . Mt phang (P) qua M song song vGi 4B va CD cdt BD, AD, AC lan luot tai
M, N, Q.Diéntich MNPQ bang:

A. 2.2 B. 3. C. 24/3. D.

N | W

Lo giai
Chon C
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, [(MNPQ)//4B
Taco = MQ//AB.
(MNPQ)N(ABC)= MQ

Tuwong twtacd MN//CD, NP//AB, QP//CD.
Do dé ti giac MNPQ la hinh binh hanh
Tacé (Zﬁ;ﬁ)) - (m) —60°. SUy ra S,,,, = QM.QN.sin 60".

Tacé ACMQ o ACBA— M MO _ 1 15 o
CB  AB 3

AAON » Adcp = A OV 2 on o
ac 3

B o5

VAY Syry = OM.ON.sin60° =2.2.%~ =2

Cau 14: Cho twir dién ABCD cé AB vudng géc vdi CD, AB=4, CD=6. M 13 diém thudc canh BC sao
cho MC =2BM . Mit phang (P) diqua M song song véi 4B va CD. Dién tich thiét dién cua
(P) vait dién la:

A. 5. B. 6. C. — D. —.

Chon D
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. [(MNPQ)//4B

= MN//AB.
(MNPQ)N(ABC)= MN

Tuwong tuw ta céd MQ//CD, NP//CD, QP//AB . Do dé t& gidc MNPQ la hinh binh hanh

Ta cé (AB;CD):(MN;MQ):ME: 90° = tir gidc MNPQ 13 hinh chit nhat.

Lai c6 ACMN o ACBA— M _MN _1_ v 2.
CB  AB 3 3
AANP o AACD = AN NP 2 yp_y,
AC D 3

Vay S, = MN.NP = ?.

Cau 15: Chot&dién ABCD c6 AB vudng géc vdi CD, AB=CD=6. M |a diém thudc canh BC sao cho
MC=x.BC (0<x<1). M3t phﬁng(P) song song v&i 4B va CD |an lwot cat BC,DB,AD, AC tai
M,N,P,Q. Dién tich I&n nhat cta t& gidc bang bao nhiéu?

A. 9. B. 11. C. 10. D. 8.
Loi gidi
Chon A
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e s , |MQ//NP//AB
Xét tr giac MNPQ cb
MN//PQ//CD

= MNPQ la hinh binh hanh.

M3t khac, 4B 1 D= MQ L MN . Do d6, MNPQ la hinh chit nhat.

MQ M

Vi MQ//AB nén —~="=x= MQ =x.AB=6x.
AB CB

Theo gia thiét MC =x.BC= BM =(1-x)BC.

Vi Mn/7cp nén MY _BM N =(1-x).CD=6(1—x).
cD  BC

Dién tich hinh chit nhat MNP |a

2
SMNPQ = MN.MQ = 6(1—x).6x= 36.x.(1—x)§36[m] =9,

2

Tacod s

MNPQ

=9 khi le—xﬁxzé.

Vay dién tich t& gidc MNPQ 16n nhat bang 9 khi M 14 trung diém cla BC .
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BAI 2. PUONG THANG VUONG GOC V&1 MAT PHANG
A. KIEN THU'C O BAN CAN NAM
Trong Hinh 9, cot gd thang dirng va san nha nam ngang
goi nén hinh dnh dudng thang vudng goc véi mét
phang.
Van dé: Buong thang vudng goc véi mat phang duoc
hiéu nhu thé nao?

(Ngudn: hetps:Awww.shutterstock.com)
~ Hinh 9
. DINH NGHIA

HD1. Hinh 10 md ta mot ngudi the xay dang tha day
doi vuéng gdc vdi nén nha. Coi day doi nhu dudng
thang d va nén nha nhu mat phang (P), khi dé Hinh
10 goi nén hinh anh duong thang d vudng géc véi mét
phang (P). Nguoi tho xay dit chiéc thuwdc thang & mot
vi tri tuy y trén nén nha. Coi chiéc thuwdc thang dé 1a
dudng thanga trong mat phang (P), néu dy doan vé
ma&i lién hé giita dwong thang d va dudng thang a.

L&vi giai

Puong thang d vudng géc véi mit phang (P).
Van dé: buong thang d vudng géc véi moi duong bt 5
thang trong méit phang (P).

Ta c6 dinh nghia sau (Hinh 11):

Puong thang d duoc goi la vudng géc véi mat phang

(P) néu dudng thang d vudng géc véi moi duong

thang a trong mat phang (P), ki hiéu d L (P) hoic d
(P)Ld.

il

P\i

Hinh 11
Il. PIEU KIEN BE PUONG THANG VUONG GOC V&1 MAT PHANG
HD2. Hinh 12 m6 ta clra tron xoay, & d6 truc clra va hai mép clra goi nén hinh anh cac dwong thang
a,b,d ; san nha coi nhu mit phang (P) chira a va b. Hoi dudng thang d c6 vudng goc véi mat phing

(P) hay khéng?
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Hinh 12
Lo gidi
Puong thang d c6 vudng géc véi mit phang (P).
Ta thira nhan dinh ly sau:

N&u mot dwong thang vudng goc véi hai dudng thang cat nhau cling thudc mot mét phang thi né vuodng
gdc véi mat phang ay.

Vi du 1: Cho hinh chép S.ABC c6 SA L AB,SA L AC. Ching minh rang S4 1 (A4BC) va SA L BC
L&i gidi (Hinh 13)

B
Ta c6 AB va AC I3 hai duong thing cdt nhau trong mat phang (4BC) va SA L AB,SA L AC.
Suyra SAL(ABC).

Ma BC < (ABC) nén SA L BC.

Luyén tap 1. Cho hinh chép S.4BCD c6 ddy ABCD la hinh thoi, S4 L (ABCD). Ching minh rang
BD 1(84C).

Loi giai

Vi S4 L (ABCD)= S4 L BD
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Ma 4BCD la hinh thoi = AC L BD.
Xét mp(SAC)cd SANAC ={A}, SAL BD, AC L BD
= BD 1 (SAC)

II. TINH CHAT
HD3. Cho diém O va duong thang a. Goi b,c |a hai dudng thang phan biét clng di qua diém O va
cung vudng goc véi dudng thang a (Hinh 14)

a) Mat phang (P) di qua hai dudng thang b,c c6 vudng goc véi dudng thang a hay khong?
b) Cé bao nhiéu mit phang di qua diém O va vuéng géc véi duong thang a?
Loi giai

a) Mat phang(P) di qua hai dwdng thangb, ¢ c6 vudng goc véi dudng thang a.

b) C6 m6t mat phang di qua diém O va vudng géc vdi dudng thang a .
Tinh chat 1

C6 duy nhat mot mat phang di qua mét diém cho trudc va vudng géc véi mot duong thang cho trude.

Vi du 2: Cho mit phang (P) va duong thing a cit (P) tai O sao cho a L(P).Gid sl b la dudng thang

di qua diém O va b L a. Chirng minh rang bc(P).

Loi giai

Hinh 15

Ta Iy diém M trong mt phang (P), M khéac O (Hinh 15). Néu M eb thi b= (P).Xét M ¢b. Goi ¢
la dudng thang diqua O, M va (Q) 1a mit phang diqua b,c.Do a L b, a Lc nén a L(Q). Qua diém
O ¢6 hai mit phang (P) va (Q) cung vudng goc véi dudng thang a, suy ra hai mat phang do trung
nhau theo Tinh chét 1. Vay b < (P).

Luyén tap 2. Hinh 17 mé ta mot clra gb cé dang hinh chit nhat, & d6 nep ctra va mép dudi clra lan lugt
goi lén hinh dnh hai duwong thang d va a. Biém M 13 vi tri giao gitta mép gan ban 1é va mép dudi cla
clra. Hay gidi thich tai sao khi quay canh clra, mép dudi clra la dwong thang a ludn ndm trén mit phang
di qua diém M c6 dinh va vudng géc véi dudng thang d .
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Hinh 17

Lori gidi
Vi san nha 1a mot mat phang vudng goéc véi duong thang d . Ma dudng thang a ludn ndm trén mat
phdng d6 nén duwdng thang d ludn vudng géc véi dudng thang a.

Vi du 3: Cho doan thdng 4B 6 dinh. M3t phang (P) duoc goi la mit phang trung truc clia doan thang
AB néu (P) diqua trung diém O cta doan thang 4B va (P)_L AB. Ching minh rang néu diém M
trong khong gian théa man MA = MB thi M e(P).

Lvi giai (Hinh 16)

iﬁ 'M
N
A | 0 B

Hinh 16

Goi O la trung diém cla doan thang AB.
Néu M trung O thi M €(P).

Néu M khéc O thitam gidc MAB cantai M, suyra OM 1 AB.Theo Vidu 2,tacé OM c (P), suy ra
M thudc (P).

HP4: Cho mit phang (P) va diém O. Goi a,b 1a hai dwdng thang cit nhau thudc mit phang (P) sao
cho a va b khéng diqua O. L8y hai mit phang (Q),(R) lan lvot di qua O va vudng goc véi a,b

(Hinh 18).

Hinh 18

a) Giao tuyén A cta hai mit phang (Q),(R) c6 vuéng goc véi mat phang (P)hay khong?
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b) C6 bao nhiéu dudong thing di qua O va vudng géc véi (P)?
Lori giai
a) Giao tuyén A cta hai mit phang (Q),(R)cé vudng géc véi mat phing (P).

b) C6 duy nhat mot dudng thang di qua va vuéng goc vai (P).
Tinh chat 2

C6 duy nhat mot dwong thang di qua mot diém cho trude va vudng géc véi mot mit phang cho trude.

Vi du 4. Cho mit phang (P)va ba diém 4, B,C thod man (P) L AB,(P) L BC . Chirng minh rang
(P)LAC.

Lo gidi
Vi hai duding thang 4B, BC cung di qua diém B va vudng goc vdi mat phang (P)nén hai duong thang
nay trung nhau. Suy ra 4, B,C la ba diém thang hangva (P) L AC.
Luyén tap 3. Cho mat phang (P)va dudng thang a cdt nhau tai diém O, a L (P). Gia st diém M thoa
man OM L (P).Chirng minhring M €a.

Lo giai

Vi chi ¢é duy nhat mot dudng thang di qua mot diém cho trudce va vudng géc vdi mdt mit phang cho
trudc. Néu aJ_(P), OMJ_(P) =>Mea.

IV. LIEN HE GIO’A QUAN HE SONG SONG VA QUAN HE VUONG GOC CUA BUONG THANG VA MAT
PHANG

HB5. Trong Hinh 19, hai thanh sit va ban phang dé ngdi goi nén hinh anh hai dudng thang a,bva mat
phang (P).

Quan sat Hinh 19 va cho biét :

a) N&u hai duong thang a va b song song v&i nhau va mat phang
(P) vudng goc v&i dudng thang a thi mat phing (P)co vudng goc
véi duong thangb hay khong;

b) N&u hai dudng thanga va b cung vudng géc véi mat phang (P)

thi chung cé song song v&i nhau hay khong. Hinh 19

L& giai
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a) Néu hai duwdng thang a va b song song vdi nhau va mit phang (P) vuéng goc vai dudng thang a thi
mét phang (P)cé vudng goc véi dudng thang b .

b) Néu hai dudng thanga va b cung vudng géc vdi mat phang (P) thi ching cé song song vdi nhau.
Tinh chat 3

° Cho hai duwong thang song song. Mot mét phang vudng goc véi dudng thang nay thi cling vudéng
goc véi duong thang kia.
° Hai dwong thang phan biét cung vudng goc véi mot mét phang thi song song véi nhau.

Loi giai

Vi hai duomg thdng 4D, AN cdt nhau trong mit phing (ADN), 4B L AD, AB 1 AN nén AB 1 (ADN)
. Do hai duding thing BC, BM cét nhau trong mit phing (BCM ), 4B | BC, AB 1. BM nén

AB L (BCM).

Vi hai mét phang (ADN), (BCM) cung vudng goc véi AB nén (ADN)//(BCM).

Vi du 5: Cho hinh chép S.4BCD ¢6 SA L (ABCD), ddy ABCD la hinh binh hanh c¢6 AC cit BDtai O.
Goi M la trung diém clia SC (Hinh 20). Ching minh rang OM L (ABCD).

L& giai
5

Hinh 20

Vi ABCD la hinh binh hanh nén O4=0OC . Ta c6 OM la dudng trung binh cta tam gidac SAC nén
OM //SA.Ma SA L (ABCD)nén OM 1 (ABCD).

Luyén tap 4. Cho duwdng thang d va mat phang (P) cét nhau tai diém O. Ly cac diém A4, Bthudc d va

v 2 ~ ’ . v AA' A
khac ; cac diém A', B'thugc (P)thod mdn AA’ L (P),BB' L(P).Ching minh ring T =%.
Lo gidi
Theo dé baita co AA' L (P),BB' L(P)nén theo tinh chdt3taco AA'//BB'.
s , , AA’ A
Xét tam giac OAA'c6 BB'//AA’, theo hé qua cla dinh ly Talet ta co: 25 :%.
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HD6. Trong Hinh 21, hai mat san cla nha cao tang va cot tru bé téng
goi nén hinh anh cla hai mit phang (P),(Q)phén biét va dudong
thang a .

Quan sat Hinh 21 va cho biét:

a) N&u hai mat phang (P)va (Q) song song v&i nhau va dudng thang
a vudng goc vdi mit phang (P)thi dudng thang a c6 vudng goc vdi
mét phang (Q) hay khéng;

b) N&u hai mat phang (P)va (Q) cling vudng goc vai dudng thing a

thi chung cé vudng géc va&i nhau hay khong. Rt
Loi giai Hinh 21

a) Néu hai mat phang (P)va (Q) song song vdi nhau va dudng thang a vudng géc véi mit phang (P)

thi duong thang a c6 vudng goc véi mit phing (Q).

b) N&u hai mat phang (P)va (Q) cling vudng goc vai dudng thang a thi ching c6 vudng géc vai nhau.

Tinh chat 4

. Cho hai mit phang song song. Mot dudng thang vudng géc véi mat phang nay thi cling vudng géc

véi mét phang kia.

° Hai m&t phang phan biét cing vudng géc vdi mot dudng thang thi song song véi nhau.

Vi du 6: Gid st ABCDva ABMN la hai hinh chit nhat khéng cung ndm trong mdt mat phang (Hinh 22).

Chirng minh rang (ADN)//(BCM).

Loi giai

M
Hinh 22
Vi hai duomg thdng 4D, AN cét nhau trong mit phéng (ADN), 4B L AD, AB 1 AN nén AB 1 (ADN)
. Do hai duomng thing BC, BM cat nhau trong mit phing (BCM ), 4B 1. BC, AB 1| BM nén
AB L(BCM).
Vi hai m3t phing (ADN), (BCM ) cung vudng géc véi AB nén (ADN)//(BCM).
Vi du 7: Cho hinh hép ABCD.A'B'C'D', AA' L (ABCD). Ching minh A4’ L (A'B'C'D'").

Loi giai
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A’ B’
e ——1fe
" A | — B
D 'y
Hinh 23

Taco: AA' L(ABCD) va (A'B'C'D')//(ABCD) nén AA4' L(A'B'C'D'").

Luyén tap 5. Cho hinh chép S.4BCc6 SA L (ABC). Mt phang (P)khac mat phang (4BC), vudng goc

véi duong thang SA4va lan luwot cit cac duwong thang SB, SC tai B',C’. Chirng minh rang B'C’//BC.
Lo giai

Vi S4 1 (ABC)va SA L(AB'C')nén (ABC)//(A'B'C').

Ma BC < (ABC), B'C'c (4B'C') = B'C'//BC.

V. PHEP CHIEU VUONG GOC

HD 7. Cho mt phang (P). Xét mot diém M tuy y trong khdng gian.

a) C6 bao nhiéu dudng thang d di qua M va vudng géc véi mat phang (P)?

b) Duding thang d cat mat phang (P) tai bao nhiéu giao diém?

M

M’ 4

p :
Hinh 24
Loi giai

a) C6 mot dudng thang d di qua M va vudng géc véi mat phing (P).

b) Duding thangd cat mat phang (P) tai mot giao diém.

Goi M’ la giao diém clia duong thdng d va mat phing (P) (Hinh 24). Biém M’ dugc goi la hinh chiéu

vudng goc (hay hinh chiéu) ctia diém M 1&n mit phang (P).

Cho mit phang (P). Quy tac dit twong rng mbi diém M trong khéng gian v&i hinh chi€u vudng géc

M' cla diém d6 1én mat phang (P) duoc goi la phép chiéu vubng goc 1én mat phang (P).

Nhén xét: Vi phép chiéu vudng gdoc |a mét trudng hop dac biét cia phép chi€u song song (khi phuong
chiéu vudng géc véi mit phang chiéu) nén phép chiéu vudng géc cé day di cac tinh chat clia phép chiéu

vudng goc 1én mit phang (P).
Vidu8. Cho mitphang (P) va dudng thang a. Xac dinh hinh chiéu clia dudng thang a trén mit
phéng (P).

Lori giai
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. N&u duong thang a vuéng géc véi mat phang (P) thi hinh chiéu cta a trén mdt phang (P) la
mét diém, diém dé la giao diém cla a va (P).

. D& tim hinh chiéu clia dudng thang a trén mat phang (P) trong truomg hop duding thang a khong

vuéng goc véi mit phang (P), ta cé thé lam nhu sau (Hinh 25):

B

Hinh 25
Buréc 1. Chon hai diém thich hop 4, B trén dwong thang a.

Budc 2. Xac dinh [an lugt hinh chiu 4, B’ cla hai diém 4, B trén m3t phang (P).
Khi d6, dueng thang @’ di qua hai diém 4’, B chinh 1 hinh chiéu cta a trén m3t phang (P).
Lwu y rang khi dwong thang a cat (P) thi ta thwong chon diém 4 13 giao diém cla duwong thang a va
mét phang (P).
Luyén tap 6. Cho mat phing (P) va doan thdng 4B . Xac dinh hinh chiéu cla doan thdng 4B trén mit
phéng (P).

Loi giai

DE xac dinh hinh chiéu clia doan thang 4B 1én mat phéng(P), ta can thyc hién cic budc sau day:

Budc 1: V& dudng thang vudng goc véi mat phang (P)va di qua diém 4 hodc B . Goi dudng thang nay la
d.

Budrc 2: Ké dudng thang cit doan 4B tai mot diém C.

Budc 3: V& dudng thang vudng goc véi (P)va di qua diém C. Goi dudng thang nay la d'.

Budc 4: Tim giao diém gitra (P)va d’, ky hiéula E .

Budc 5: K&t qua |a doan thang AE hodc BE la hinh chi€u clia doan thang AB |én mét phang (P).

Lwu y rang, néu doan thang 4B nam hoan toan trén mat phang (P), thi hinh chiéu clia n6 trung vdi

doan thang 4B . N&u khdng, thi hinh chiéu clia né sé& 13 mot doan thang khac, cé chiéu dai khac vdi doan
thang 4B.
Vi du 9. Cho mét phang (P) va tam giac ABC . Xac dinh hinh chiéu cta tam gidc ABC trén mat phang

(P).

Loi giai
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A C
¢ C
A s/
B
Y & Ke=R' & / A B C
P /i i LB : AP /
a) b) c)
Hinh 26

Goi A',B',C’ 1an luot Ia hinh chiéu cta ba diém 4, B,C trén mit phang (P).

Khi do cac trudng hop sau xay ra:

a) Trwong hop 1: Ba diém A', B',C’ khong thang hang. Khi d6, hinh chiéu clia tam gidc ABC trén mét
phdng (P) la tam gidc A'B'C’ (Hinh 26a).

b) Trwérng hop 2: Trong ba diém A’, B',C’ ¢6 hai diém trung nhau.

Chang han, diém A’ trung v&i diém B'. Khi d6, hinh chi€u cta tam gidc 4ABC trén mit phang (P) la
doan thang A'C’ (Hinh 26b).

VI. DINH LY BA PUONG VUONG GOC

HD8. Trong Hinh 27, mét san goi nén hinh dnh mit phang (P), duwong thang a khdng vudng géc voi
mat phang (P), dudng thang a’ la hinh chiéu cia dudng thang a trén mdt phang (P), duong thing d

nam trong mat phang (P) . Quan st Hinh 27 va cho biét:

Hinh 27

a) Néu dudng thang d vudng goc vai hinh chiéu a thi dudng thang d c6 vudng géc vdi a hay khéng;
b) Nguoc lai, néu dudng thang d vudng géc véi a thi dwong thang d cé vudng géc véi hinh chiéu o'
hay khong.

Loi giai

a) N&u dudng thang d vudng géc véi hinh chiéu a thi dudng thdng d ¢ vudng goc véi a.
b) Nguwoc lai, néu dudng thang d vudng géc v&i a thi dwong thang d cé vudng goc véi hinh chiéu a' .

Ta co dinh ly ba duong vubng goc

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com@

Cho dudng thang a khong vudng géc vBi mat phang (P) va dudng thang d ndm trong mat phang (P).

Khi d6, d vudng géc v6i a khiva chikhi d vudng géc véi hinh chiéu @' cla a trén (P).

Vi du 10: Trong mit phdng (P) cho tam gidc ABC vudng tai C. Trén dudng thang vudng géc véi mat
phang (P) tai 4, taldy diém S ( S khac 4).
a) Chirng minh rang tam giac SBC vuéng tai C.
b) Goi AH |a dudng cao clia tam gidc SAC. Chirng minh rang AH 1 (SBC).
Loi giai. (Hinh 29)

Hinh 29

a) Vi S4 L (ABC) nén AC 1a hinh chiéu cia SC trén mat phang (ABC). Ma BC L AC nén theo dinh
li ba dwong vudng gocta cd BC L SC . Vay tam giac SBC vuodngtai C.
b) Ta c6 BC vudng géc véi hai dudng thang S4 va AC cit nhau trong mét phang (SAC) nén
BC 1 (SAC), ma AH ndm trong mat phang (SAC) nén BC vudng géc véi AH . Vi AH vudng goc Vo
hai dwong thang SC va BC cit nhau trong mat phang (SBC) nén AH vudng géc véi mat phang
(SBC).
B. PHAN LOAI VA PHUO'NG PHAP GIAI BAI TAP
Dang 1: Chirng minh dwong thang vuéng géc véi mat phang

1. Phwong phap giai:
DE chirng minh duwong thang d vudng géc véi mit phang (P) ta chirng minh:

* d vudng goc vdi hai dudng thang cat nhau nam trong (P).

* d song song v&i dudng thang a ma a vudng goc véi (P).
2. Vidu

Vi du 1. Cho t& dién ABCD c6 hai mdt ABC va BCD 13 hai tam gidc can cé chung day BC. Diém [ |a trung
diém cda canh BC.

a) Ching minh BC L (ADI).
b) Goi AH la dudng cao trong tam giac ADI. Chirng minh rang AH L (BCD)

Lo giai
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a) Do cdc tam giac ABC va BCD la hai tam giac can nén tai A A

BC
déng thoi la dudng cao).
Do d6 BC L (AID).

Al 1 BC y
va D ta co: {D[ | (trong tam giac can duwong trung tuyén

b) Do AH la dwdng cao trong tam gidc ADInén AH 1 DI .

Mt khdc BC L (AID)=> BC L AH . I
Do d6 AH L (BCD).

C
Vi du 2. Cho hinh chép S.ABCD c6 ddy la hinh vuéng canh a,

SA L (ABCD). Goi M va N lan lugt I3 hinh chi€u cta diém A trén cac duong thang SB va SD.
a) Ching minh rang BC L (S4B),CD L1 (S4D).
b) Ching minh rang AM L (SBC), AN L (SCD).
c) Ching minh rang SC L (AMN) va MN //BD .
d) Goi K |a giao diém ctia SC vdi mat phang (AMN). Chirng minh rang t& gidc AMKN cé hai dudng chéo
vuong goc.
Loi giai
a) Do S4 L (ABCD) =S4 1 BC.

Mat khac ABCD la hinh vuéng nén BC 1 AB.

{BC 1 4B

Khi d6 y = BC L (S4B).

Tuong ty ching minh trén ta c6: CD L (S4D).
b) Do BC L (SAB)=> BC L AM .
M3t khac AM L SB=> AM L (SBC)

Tuwong twtacéd: AN L (SCD).

{AM L (SBC) {AM e
) =

= SC L(AMN).
AN L(SCD)  |AN LSC

Hai tam gidc vudng SAB va SAD bang nhau cé cac dudng cao twong ng la AM va AN nén CM = DN .
Mat khac tam gidc SBD cén tai dinh Snén MN /BD .

d) Do ABCD la hinh vuéng nén AC L BD, mat khac SA L BD => BD 1 (SAC).

Do MN//BD = MN L (SAC)= MN 1 4K .

Vi du 3. Cho t& dién ABCD c6 ba canh AB, AC, AD d6i mo6t vudng goc.

a) Chirng minh hinh chiéu vudng géc clia dinh A 1én mit phang (BCD) trung vai tryc tdm cla tam giac
BCD.

1 1 1

b) Ch&rng minh ran = + + )
) & gAH2 AB*  AC* A4D?
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c) Chirng minh rang tam giac BCD cé 3 géc nhon.

Loi gidi
a) Goi H 13 hinh chiéu vudng géc cla diém A trén mét D
phing (BCD) thi AH L (BCD).

(4D 1 4B
aco:{ :>ADL(ABC):>ADLBC.

AD 1 AC
M3t khdc 4H L BC = BC L (ADH)= BC L DH

Tuong ty ching minh trén ta ¢cé6: BH 1. CD C
Do d6 H la truc tdm cha tam gidc BCD.
b) Goi E=DH NBC,do BC L(ADH)=> BC L AE.

Xét AABC vuodng tai A cé duwong cao AE ta co:
1 1 1
= + )
AE* AB* AC?
1 1 1 1

1 1
Lai co: = + = + + dpcm).
’ AH? AD* AE* AB* AC* AD? (dpem)

BC =\x*+)’
c)Dit AB=x; AC=yva AD=z.Tacé: {BD=~x"+2°

CD=\y"+z2°
2 2 2 2
Khi d6 cosg=2C +BD —CD" X GBD <90°
2.BC.BD BC.BD
BDC < 90°

= tam giac BCD c6 3 géc nhon.

—

Tuong ty ching minh trén ta cling cé
BCD <90°

Vi du 4. Cho hinh chép S.ABC ¢6 S4 L (ABC), cac tam giac ABC va SBC la cac tam gidc nhon. Goi H va K
lan lwot 3 true tdm cla cac tam gidc ABC va SBC. Chirng minh rang:
a) AH, SK, BC déng quy.
b) SC L(BHK).
c) HK L (SBC).
L&i giai
a)Giastr AH 1 BC tai M.

, [BCLAM
Ta c6: = BC L (SAM )= BC L SM
BC 154

Mét khac SK L BC = S,K, M thang hang do dé AH, SK, BC dong quy tai diém M.
b) Do H la tryc tdm tam giac ABCnén BH 1 AC
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M3t khac BH 1. SA=> BH 1 (SAC)= BH 1 SC.
Lai c6: BK 1 SC = SC L (BHK).

c) Do SC L(BHK)= SC L HK , mat khéc

BC 1 (SAM )= BC L HK .

Do d6 HK L (SBC).

Vi du 5. Cho hinh chép S.ABCD c6 ddy ABCD |a hinh thoi tdm O va cé
SA=S8SC,SB=SD.

a) Chirng minh rang SO L (ABCD).

b) Goi /, K [an luot la trung diém cla BA va BC. Chirng minh rang IK 1 (SBD) va IK L SD.
Loi giai

a) Do S4=AC = ASAC cén tai S co trung tuyén SO dong thoi la

duong cao suyra SO L AC.

Tuong tu tacéd: SO L BD= SO L (ABCD) .
b) Do ABCD la hinh thoinén AC 1L BD

Mat khac SO L (4ABCD)= AC 1 SO

Do vdy AC L (SBD).

IK la duwdng trung binh trong tam gidc BACnén IK // AC ma
AC L (SBD) =IK 1 (SBD).

Vi du 6. Cho hinh chép S.ABCD c6 day la hinh vuéng canh a. M3t bén SAB |a tam giac déu, SCD la tam
gidc vudng can dinh S. Goi /, J [an luot |a trung diém clda AB va CD.
a) Tinh cac canh cla tam giac SIJ, suy ra tam giac SIJ vubéng.
b) Ching minh rang SI L (SCD); SJ L (SA4B).
c) Goi H la hinh chiéu cta S 1&n 1J, chirng minh rang SH L (ABCD).

Loi giai

a3
2

T& giac IBCJ |la hinh chit nhdtnén IJ=BC=a.

ASCD la tam giac vudng can dinh S = SJ :% :%.

a) Ta cé: ASAB déu canh a nén SI =

Do d6 SJ* +S8I* = IJ* =a® = ASIJ vudng tai S.
b) Do ASCD cantaiSnén SJ L CD

Do AB//CD = SJ 1 AB.

M3t khac SJ L SI = SJ L (SA4B).

Chirng minh twong ty ta cé: SI L (SCD).

c) Do SI L(SCD)= SI L CD
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Mat khac CD L IJ = CD L (SIJ)=CD L SH .
Do SH 1 1J = SH 1L (ABCD).

Vi du 7. Cho hinh chép S.ABC cé ddy ABC |a tam giac can tai A, diém / va H [an lvot |a trung diém cla AB
va BC. Trén doan C/ va SA [an lugt 1dy hai diém M, N sao cho MC =2MI, NA=2NS . Biét SH 1 (ABC),

chirng minh MN L (A4BC).

Loi gidi
Do diém M thudc duwdng trung tuyén Clva MC =2MI
= M latrongtam tam gidc ABC => M = AH N CI .

M3t khac SH L (ABC)= MN L (A4BC).

Dang 2: Chirng minh hai dwong thing vudng géc bing cach chirng minh dwong thing nay vudng goc
véi mit phang chira dwong thang kia

1. Phuong phap giai:
= Mudn chirng minh duding thang a vudng goc vai duding thang b, ta di tim mat phang (3) chira duong
thang b sao cho viéc chirng minh a L () dé thyc hién.

® Sir dung dinh ly ba dudng vudng goc.
2.Vidu
Vi du 1. Cho t& dién déu ABCD. Chirng minh cac cdp canh d6i dién cda t& dién nay vuéng géc véi nhau
trng d6i mot.
Loi giai
Goi M 1a trung diém cua AB.
T& dién ABCD déu nén AABD va AABC la céc tam gidc déu suy
] {DM 1 AB

= AB 1 (MCD).
CM 1 AB

Dodd AB 1L CD.
Ching minh twong ty ta clingcdo BC 1L AD,AC L BD.

Vi du 2. Hinh chép S.ABCD cé canh SA vudng goc véi mat phang
(ABCD) va day ABCD la hinh thang vudng tai A va D vdi
Ap=cp="8

2
a) Goi / 1a trung diém cla doan AB, chirng minh CI 1. AB va DI 1 SC.

b) Chirng minh cdc méat bén cta hinh chdp S.ABCD la cac tam gidc vubng.
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L& gidi
a)bat 4AB=2a=>AD=CD=a.
Do AB=2CD= Al =4AD=CD=Cl=aqa.
Khi d6 AICD |a hinh vudng canh a.
Do CI 1 4B.
_(4c1DI
Mat khac = DI 1 (SAC)= DI L. SC.
DI 1 54
b) Do S4 L (ABCD)=> ASAD,ASAB vudng tai S.
_ (cD14p A
Mat khac = CD 1 (S4D)= CD L SD nén
CD 1 54

ASCD vuong tai D.

Xét AACD c6 trung tuyén CI :%AB = AACD vubngtaiC = BC 1L AC.

Mat khac BC L S4=> BC 1 (SAC)=> BC L SC = ASCB vudng tai C.

Vi du 3. Cho hinh lang tru ABC.A'B'C’ c6 day ABC la tam gidc déu canh a. Canh bén CC’ vuéng goc vdi
dayva CC'=a.

a) Goi / 1a trung diém cdia BC. Chirng minh 47 1L BC'.

b) Goi M 13 trung diém cla BB'. Chirng minh BC' 1 AM .

c) Goi K |a diém trén doan A'B’ sao cho B'K :% va J la trung diém cGa B'C’. Chirtng minh rang:
AM 1 MK va AM 1 KJ .

Loi giai
a) Do A4BC latam gidc déu va/la trung diém cla BCnén Al 1 BC.
Mt khdc 41 L CC'= Al L(BCC'B')=> Al L BC'. p

b) Dé thdy BCC'B’ 1a hinh vuéng nén B'C L BC'.
Mat khac Ml la duwdng trung binh trong tam giac B'BC nén
MI //B'C suyra MI 1. BC'. B =

Lai co: Al L BC'= BC' L (AIM)= BC' L AM .

— ' . M
c) Ta co: tanKMB,:ﬁZL;tanAMBzﬂzz A bgr——==""f---AC
MB'" 2 BM S

Suy ra tan KMB' = cot AMB => KMB' + AMB = 90°. I

Do d6 AMK =90°= AM | MK . B

AM 1 BC'
Mat khac =AM 1L MJ .
MJ // BC'

Suyra AM 1 (MKJ)= AM 1L KJ.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Quan sat Hinh 30 (hai cot cla bién bdo, mat dudng), cho biét hinh dé goi nén tinh chat nao vé
quan hé vudng géc gilta duwdng thang va mat phang.
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Hinh 30

Lo giai
e Cho hai duwong thang song song. Mdt mat phang vudng goc véi duwong thang nay thi cling vudng géc
voi duong thang kia.
e Hai dwong thang phan biét cung vudng géc véi mot mit phang thi song song vdi nhau.
Bai 2. Cho hinh chép S.4BC. Goi H 13 hinh chiéu cla S trén mat phang (4ABC).
a) Xac dinh hinh chiéu cla cac duong thang S4,5B,SC trén mat phang (4ABC).
b) Gia stt BC L S4,CA L SB. Chirng minh rang H 1a truc tdm cla tam gidc ABC va AB L SC.

Lo giai

S

A
a) D& xac dinh hinh chiéu ctia cac duwdng thang S4, SB, SC trén mit phang (A4BC), ta c6 thé vé dudong
thang vudng goc tr diém S dén mit phang (ABC),két hop vdi viéc vé cac dudng thang tir 4, B, C
vuong goc véi mit phang (ABC) dé tim hinh chiéu clia cac duwdng thang dé. Hinh chiéu ctia S4, SB, SC
lan lvot 1a AD, BE, CF .

b) ViBC 1L S4 va CA 1L SB, nén BC va CAlan luwot 1a cdc dwong vudng géc véiSA va SB. Do do, ta co:

. SA L (ABC)= SH L BC va SK L AB (trong d6 H va K lan lugt la hinh chiéu cda S xung BC
va AB)

. SB 1 (ABC)=>SJ L AC va SL 1 AB (trong d6 J va L lan lugt |a hinh chiéu cia S xubng

AC va AB)
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. SC L(ABC)=>SM 1 AB va SN L AC (trong d6 M va N lan lugt |a hinh chiéu cda S xubng

AB va AC)
Khi d6, ta thay rang tam gidc ABC c6 ba duwong cao HN, KM va LJ , nén H |a truc tdm cla tam giac

ABC (vi tryc tAm 13 diém giao diém cha ba dudng cao cla tam giac).

Bén canh d6, taco 4B L SL(vi AB vudng goc voi mat phing (ABC), SLvudng géc vdi AB), va tir d6
suyra AB 1 SC(vi SL 1a hinh chiéu cia SC xudng AB).Vay AB 1 SC.

Bai 3. Cho t&r dién ABCD c6 AB 1 (BCD), cactam gidc BCD va ACD la nhitng tam gidc nhon. Goi
H,K Ian lugt 1a truc tdm cla cac tam giac BCD, ACD (hinh 31). Chirng minh rang:

a) CD L(4BH);

b) CD L (4BK);

c) Ba duwong thang AK,BH,CD cung di qua mét diém.

A

'

Hinh 31
Lo gidi

a)Vi AB L (BCD)= 4B LCD (1)

Co H la tryc tdm cta tam gidc BCD = BH 1 CD (2)

Tl (1) va (2)= CD L(A4BH)

b) Vi AB L (BCD)= AB L CD (1)

C6 K 1a trye tdm clia tam gidc BCD = 4K L CD(2)

T (1) va (2) = CD L (4BK)

Bai 4. Cho t&r dién ABCD ¢6 AB L (BCD),BC L CD.Goi M va N lan lugt la hinh chi€u vuéng géc
cla B trén AC va AD . Chirng minh rang:
a) CD 1 BM; b) BM 1 MN .

Loi giai
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a)Vi 4B L(BCD)= 4B 1L CD
Ma CD L BC = CD 1 (A4BC)
Lai c6 BM €(ABC)= CD L BM

BM 1 CD
b) Ta c6 = BM 1 (ACD)
BM 1 AC

Ma MN e (ACD)= BM L MN

Bai 5. Cho hinh chép 0.4BC ¢6 AOB = BOC = COA =90°. Chirng minh ring:
a) BC 1L 04; b) CA 1 OB; c) AB 1L OC.
Lori gidi

a) Ta co:

04 L OB
}: 04 1 (0BC)

0410C
Ma BC e(OBC)= 04 L BC

0OA 1 OB
b) Ta co
OB 1. OC

Ma CAe(0AC)=CA L OB

OC L OB
c)Tacod = OC L (04B)
041 0C

Ma 4B e(04B)= AB L OC

}:> OB 1 (04C)
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D. BAI TAP TRAC NGHIEM

Cau 1:

Cau 2:

Cau 3:

Khang dinh nao sau day sai?
A. N&u duwong thang d vudng goc vdi hai dudng thang cat nhau ndm trong (a) thi d vubng géc
v&i bat ki dudng thang nao nam trong ().
B. N&u dudng thang ¢ 1 () thi d vubng goc voi hai dudng thang trong (a).
C. Néu duong thang d vudng géc véi hai dudng thang ndm trong () thi d L (a).
D. Néu d L (a) va dudng thdng a // (a) thi d La.
Loi giai
Chon C

-y

Ménh d& C sai vi thi€u diéu kién "cdt nhau" cla hai dudng thang ndm trong (a). Vi du: dudng

thang a vuodng géc véi hai dudng thang » va ¢ ndm trong (a) nhung » va ¢ song song Vvoi
nhau thi khi d6 a chuwa chic vudng géc véi (a).
Trong khéng gian cho dudng thang A khdng ndm trong mat phang (P), dudng thang A dugc
goi la vuodng goc véi mp (P) néu:
A. vudng gdc vdi hai duong th%ng phan biét ndm trong mp (P).
B. vudng goc véi dudng thang ¢ ma a song song véi mp (P).
C. vudng goc véi dwong thang @ nam trong mp (P).
D. vudng géc véi moi dudng thang nam trong mp (P).
Lo giai
Chon D
Puong thing A duoc goi 1a vudng géc véi mat phang (P) néu A vudng gbc véi moi duong
thang trong mat phang (P).(Dinh nghta duwdng thang vudng géc véi mit phang).
Ménh dé nao sau day sai?
A. Hai m3t phang phan biét cung vudng géc véi mot dudng thang thi song song.
B. Hai dudng thang phan biét cing vudng gdc véi mot dudng thang thi ba thi song song.
C. M6t dudng thang va mot mat phang (khdng chira dwong thang da cho) cung vudng goc véi
mot dudng thang thi song song nhau.
D. Hai dudng thang phan biét cing vudng géc véi mot mat phang thi song song.
Lo giai
ChonB

Ban word dé va 10i giai vui long 1h Zalo: 0834332133



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

a Q [2)
b
Ménh dé & ciu B sai vi: Hai dwong thang phan biét cuing vudng géc véi mot dudng thang thi cé

thé cat nhau, chéo nhau.
Cau4: Cho hai duwong thang phan biét 4, b va méit phang (P), trong d6 a L (P). Chon ménh dé sai

trong cdc ménh dé sau?

A.NEu b L (P)thia//b. B.NEu b/ a thisL(P).

C.Néu s (P) thibLa D.NEualb thisj(P).
Loi gidi

Chon D

‘Ménh d& D saivi 5 c6 thé ndm trong (P).

Cau5:  Cho hai dudong thing 4, b va mat phang (P) . Chi ra ménh dé ding trong cac ménh dé sau:

A.Néu a L (P)vabLla thisj(P). B.Néuay(P)vabL(P)thiald.

C.Néu a//(P)vabLla thisj(P). D.Néua/(P)vabla thisL(P).
Loi giai

Chon B

Ménh d& A saivi 5 c6 thé nam trong (P).

a

Ménh dé Csaivi & c6 thé cat (P) hodc » nam trong (P).

a [ a

7 S

Ménh dé D saivi & c6 thé nam trong (P).
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b/ P

Cau6: Cho g, b, ¢ |3 cdc duwong thang trong khong gian. Tim ménh dé sai trong cdc ménh dé sau:

A Néualbvablcthiafec

B. N&u a vudng géc véi mat phang (a) va b/ (a) thi a L b.

C.Néua/bvablcthicla

D.Néualb,blc vaa cdtc thi b vudng géc véi mat phang (a,c).
Lo gidi

Chon D

NEU a L b va b Lc thi a//c hodc a cat ¢ hodc a trung ¢ hodc a chéo c.

b
a b b

///D/ — e %//

c

Cau7: Chira ménh d@é sai trong cdc ménh d@é sau:
A. Hai dwong thang chéo nhau va vudng géc véi nhau. Khi dé céd mot va chi mét mit phang chira
dudng thang nay va vudng goc véi dudng thang kia.
B. Qua mdt diém O cho truwdc cé6 mdt mit phang duy nhat vudng géc véi mot dudng thang A
cho trudc.
C. Qua mot diém O cho trudc cé mot va chi mot duong thang vudng géc véi mot duong thing
cho trudc.
D. Qua mét diém O cho trwdc cd mot va chi mot dudng thang vudng géc véi mot mit phang
cho trudec.

Loi giai

Chon C

¢

0] a

Ménh dé C sai vi qua mot diém O cho trudc cé vo s6 dudng thang vudng géc véi mot duong
thang cho trudrc.

Cau8: Trong cdc ménh dé sau, ménh dé nao sai?
A. C6 duy nhat mot duong thang di qua mot diém cho trudce va vuong géc véi mot dudng thang
cho trudec.
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Cau 9:

B. C6 duy nhat mot mét phang di qua mdt dudng thang cho trude va vudng goéc véi mot mat
phang cho trudc.

C. C6 duy nhat mot mét phdng di qua mét diém cho trudc va vudng géc véi mot dudong thang
cho trudec.

D. C6 duy nhat mot mat phang di qua mot diém cho trudc va vudng goc véi mot mit phang cho
truworc.

Lo giai

Chon D

Qua mdt diém cho trudc cé thé ké duwoc vo s6 mit phdng vudng géc véi mat phang cho trudc.
Trong cdc ménh dé sau day, ménh dé nao la dung?
A. N&u hai mat phang vudng géc véi nhau thi moi dwong thang thudc mat phang nay sé& vudng
gdc véi mit phang kia.
B. Hai mat phang phan biét cing vudng géc véi mdt mat phang thir ba thi song song véi nhau.
C. V&i mbi diém 4 e (a) va mbidiém Be () thita cod dudng thang 4B vubdng gdc vdi giao tuyén
d cla (a) va (3).
D. Né&u hai mat phang (o) va (8) déu vudng géc vdi mit phang (v) thi giao tuyén d cla (o) va
(8) néu co sé vudng goc Vai (v).

Loi giai
ChonD

Ménh dé A sai vi néu hai mat phang vudng géc vdi nhau thi moi dwong thang thudc mat phang
nay vudng géc vdi giao tuyén s& vudng géc véi mat phang kia.

TR

B

OCA/-

Ménh dé B sai vi con treong hop hai mét phang cat nhau.
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Cau 10:

Cau 11:

Cau 12:

Ménh dé C sai vi duong thang 4B c6 thé khdng vudng géc véi giao tuyén.
Trong cdc ménh dé sau ménh dé nao dung?
A. Goc gilta duong thang va mat phang bang goc gitra dwong thang dé va hinh chiéu cla né
trén mat phdng d3 cho.
B. Goc gilra dwong thang va mat phang bang géc gilra dwong thang dé va duong thang b véi
b vubng goc vai (P).
C. G6c gilta duwong thang @ va mit phang (P) bang géc gitta duwdng thang a va mat phang (Q)
thi m3t phdng (P) song song véi mat phang (Q).
D. Goc gilta duwdng thang a va mit phang (P) bang géc gitta duwdng thang b va mat phang (P)
thi a songsongvéi b.
Loi giai
Chon A
Ménh dé B sai vi hai géc nay phu nhau.
Ménh dé Csai vi (P) c6 thé trung (Q).
Ménh dé D sai vi a c6 thé trung ».
Cho hinh chép S.4ABC c6 ddy ABC la tam giac can tai C. Canh bén S4 vuong goc vdi ddy. Goi
H, K lan lwot 1a trung diém clia 4B va SB. Khdng dinh nao duédi day sai?
A. CH 1 AK. B. CH | SB. C. CH 1 SA. D. AK 1 SB.
Lo gidi
Chon D

A

Vi H 13 trung diém cla 4B, tam gidc ABC cinsuyra CH L AB.
Taco S4 L (ABC)=SA L CH ma CH 1 AB suyra CH L (SAB).
Mét khac 4K c (S4B) —— CH vudng goc véi cac dudng thang S4, SB, AK.
Va 4K 1 SB chi xay ra khi va chi khi tam gidac S4B can tai .
Cho hinh chop S.ABC c6 day 4BC la tam gidc vuong tai B, canh bén S4 vuodng goc véi day.
Goi H la chan dudng cao ké tir 4 clia tam gidc SAB. Khang dinh nao dwdi day la sai?
A. S4A L BC. B. AH 1 BC. C. AH L AC. D. AH L SC.
Loi gidi
Chon C
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Cau 13:

Cau 14:

B

Theo baira, tacd S4 1 (4BC) ma BC C(ABC)= S4 L BC.

Tam gidc 4BC vudngtai B, c0 4B 1 BC = BC 1 (SAB)= BC L AH.

AH | SB

= AH 1 (SBC)= AH 1 SC.
AH 1 BC

Khi dé {
NEu AH L AC ma SA L AC suyra AC L(SAH)= AC L AB (voly).

Cho t&r dién ABCD. Goi H 1a tryc tdm cla tam gidc BCD va AH vudng goc véi mit phang day.
Khang dinh nao dudi day la dung?

A. CD | BD. B. AC = BD. C. AB=CD. D. AB 1L CD.
Loi giai
Chon D
A
B D
C

Vi AH vuéng goc vGi mp (BCD) suy ra AH 1L CD. (1)

Ma H la tryctdm cla tam gidc BCD = BH L CD. (2)

« CD 1 AH
Tw (1),(2) suyra {

= CD 1 (ABH)= CD L AB.
CD L BH

Cho hinh chép S.4BCD c6é ddy ABCD 13 hinh thoi tdm O. Biét rdng SA=SC, SB=SD. Khang
dinh nao sau day la dung?

A. 4B 1 (SAC). B. CD L AC. C. SO L (ABCD). D. ¢D L (SBD).
Lo giai
Chon C
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Cau 15:

Cau 16:

Vi S4=SC = ASAC cantai S ma O latrung diém AC = SO 1 AC.
Tuwong tw, ta cling c6 SO L BD ma ACNBD =0 C (ABCD) = SO L (ABCD).

Cho hinh chép S.4ABCD c6 ddy ABCD 1a hinh thoitdm O. Canh bén S4 vudng géc véi ddy. Khang
dinh nao sau day la sai?
A. SA 1 BD. B. SC L BD. C. SO L BD. D. 4D L SC.
Lo giai
Chon D

Vi $4 vubng goc vGi mp (ABCD) = SA L BD.
Ma ABCD la hinh thoitdm O = AC L BD nénsuyra BD L (SAC).

BD 1 SO

Mat khac SOC(SAC) va SCC(SAC) suy ra .
BD 1 §C
Va 4D, SC 1a hai duwong thang chéo nhau.

Cho hinh chép S.4BCD c6 day ABCD la hinh chit nhat tam O. Budng thang S4 cudng géc véi
mat ddy (4BcD). Goi I |a trung diém cla SC. Khang dinh nao dudi day I3 sai?

A. IO 1 (ABCD).
B. BC L SB.
C. Tam gidc SCD vubng & D.
D. (54C) la m3t phang trung truc cla BD.
Loi giai
Chon D
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Vi 0, I 1an luot 1a trung diém cla AC, SC suy ra OI |a dudng trung binh cla tam gidc SAC =
OI //SA ma SA 1 (ABCD)=>0I 1 (ABCD).

Ta céd ABCD la hinh chit nhdt = BC L AB ma S4 1 BC suyra BC 1 SB.

CD 1 AD

= CD L SD.
CD 1 SA (SA L(ABCD))

Tuong ty, ta cé duoc

Néu (S4C) la mat phang trung truc cla BD —— BD | AC: diéu nay khéng thé xdy ra vi 4BCD
|a hinh chi nhat.

Cau 17: Chohinhchodp S.ABCD v&i dady ABCD la hinh thangvuodngtai 4 va D,c6 AD=CD=a, AB=2a
. Canh bén §4 vubng goc véi day (4BCD), E la trung diém cta 4B . Chi ra ménh dé sai trong

cac ménh dé sau:

A. CE 1 (S4B). B. CB L (SAC).
C. Tam giac SDC vudngtai D . D. CE 1L (SDC).
Loi gidi
Chon D
S
B
D C
N <L A CE 1 AB
Tw gia thét suy ra ADCE la hinh vuong = .
CE=AD=a

, |CE L AB

Taco
CE L SA (do SA L ABCD)

= CE 1 (S4B). Do do6 A dung.
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. 1 n . " o
Vi CE:AD:a:CE:EAB:AABC vudng tai C=CB 1L AB. Két hgp véi CB LS4 (do

SA4 1L (ABCD)) nénsuyra CB 1 (SAC). Do d6 B dung.

, |CD 1 AD

Taco
CD 1 SA (do S4 L ABCD)

= CD 1 (S4D)=CD L SD. Do d6 C dung.

Dung phuong phdp loai trlr, suy ra D la dap an sai.
Cau 18: Cho hinh chép S.ABCD cé day ABCD 1a hinh chit nhat, canh bén S4 vuéng géc véi mat phang
ddy. Goi AE, AF lan lugt la dwong cao cla tam gidc SAB va tam giac SAD. Khang dinh nao dudi

day la dang?

A. SC L (AFB). B. SC L (4EC). C. SC L (4ED). D. SC L (4EF).
Loi giai

Chon D

Vi 84 vudng géc vdi mat phang (4BCD) = S4 L BC.
Ma 4B L BC nénsuyra BC L (SAB)= BC 1. AE C (SAB).
Tam gidc S4B c6 duong cao AE = AE 1. SB ma AE L BC = AE | (SBC)=> AE L SC.
Tuong tu, ta chirng minh dugc 4F 1 SC. Do d6 SC L (AEF).
Cau19: Cho hinh chép SABC c6 S4 1 (4BC). Goi H, K lan lugt la tryc tdm cac tam gidc SBC va 4BC .
Ménh d@ nao sau day sai?
A. BC 1 (SAH). B. SB L (CHK). C. HK 1 (SBC). D. BC 1 (S4B).
Lo gidi
Chon D
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Cau 20:

, |BC LS4 . .
® Taco = BC L (SAH). Do d6 A dung.
BC1 SH

. [CK L 4B
® Taco =CK 1 (SAB)= CK L SB.
CK 1 SA

Mat khac cé CH L SB. Tir d6 suy ra SB_L (CHK). Do d6 B dung.

BC L (SAH)= BC L HK

® Taco
|SBL(CHK)= SB L HK

= HK 1 (SBC). Do d6 C dung.

Dung phuong phdp lai trir, suy ra D sai.
Cho hinh 1ap phuong ABCD.A'B'C'D’. Pudng thang AC’ vudng goc vdi mat phang nao sau day?

A. (4'BD). B. (4'DC’). C. (4'cp’). D. (4'B'CD).
Loi giai
Chon A
A’ B’
/ N\
/ : \\
A A
D’ /I : N
T | N
ro C’'l
/ | N
I/ I \\
f AL | B
/ Vi /,’
/ // _+-
// // //’/
IREV e
17
D C

Tacd 44'D'4 la hinh vubng suy ra AD' 1 A'D. (1)

Va ABCD.A'B'C'D’ 1a hinh lap phuwong suy ra AB L 4'D. (2)

Tir (1),(2) suyra 4'D L (ABC'D')= A'D L AC'.

Lai c6 ABCD la hinh vuéng = AC | BD ma A4’ 1 BD (A4’ 1 (ABCD))

= BD 1 (AA'C'C)= BD L AC' . K&t hop vé&i 4'D L AC' suyra AC' L (A4'BD).
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Cau 21: Chotrdién O4ABC cb 04, OB, OC dbi mdt vudng géc véi nhau. Goi H a hinh chiéu cta O trén
mat phang (4BC). Ménh dé nao sau day la sai?

11 N 1 +1
" OH* 04> O0B* o0c*

A. 04 1 BC. B

C. H latructdm AABC. D. 30H? = AB* + AC* + BC’.

Loi gidi
Chon D
A
\
O M ¢
8
B
{OA +9 041 (0BC)= 04 L BC. Do d6 A diing. (1)
04 1.0C

® Goi I =AHNBC.
Theo gia thi€t ta cé OH L (4BC)=OH L BC. (2)

Tl (1) va (2), suy ra BC L (AOI)= BC LOI.

. R , 1 1 1
Tam giacvudng BOC, tacd —=—+—.
g g OI* OB* OC*

., ~ .1 1 1 1 1 1
Tam gidc vudng 40I,tacé —=—+— = + + )
g 8 OH?> 04* 0OI* 04* O0B* 0cC?

Do dé B dung.

® T chirng minh trén BC | (40I)= BC L AI. (3)
Goi J =BHNAC. Chirng minh twong tw tacéd 4AC L BJ . (4)
Tl (3) va (4), suyra H latryctdm A4BC. Do d6 C dung.
Vay D la déap an sai.

Cdu 22: Cho hinh chép S.ABCD cé day ABCD la hinh chit nhat véi A4B=a, BC =2a.Tam giac SAB déu
va nam trong mat phang vudng géc véi day. Mit phang (o) diqua S vudng goc vGi 4B . Tinh
dién tich § cla thiét dién tao bdi (a) véi hinh chép da cho.

2 3 2 3 2
A.Sza;/_. B.S:"f. C. S=a*3. D.Sz%.

Loi giai
ChonB
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Goi H latrung diém AB= SH | AB. Suy ra:

o SHC(a).

e SH 1 (ABCD) (do (S4B)_L(ABCD) theo giao tuyén 4B).
Ké HM L AB (M €CD)= HM C(a).

Do d6 thiét dién 13 tam gidc SHM vudngtai H.

, N 1 2
Ta cod SH:%, HM = BC =2a. VAY S, g, —E.é,za—“ f

Cau 23: Chohinh chép déu S.4BC cé day ABC latam gidc déu canh «,tdm O ; SO=2a.Goi M la diém
thuéc doan 40 (M = 4;M =0). Madt phang (a) diqua M vavudng goc v6i 40 . Dt AM =x.
Tinh dién tich § cua thiét dién tao bdi (a) vai hinh chép S.4BC.

A. S=2d". B. S =2x". C.S="Z(a—x). D. S=2(a—x).

ChonB

Vi $.4BC la hinh chép déu nén SO L (4BC) (O la tdm cla tam gidc ABC).
Do d6 SO L 44' ma (a) L A4' suyra SO // (a).
Tuwong ty ta cling c6 BC // (a).

Qua M ké 17 j) BC V&i I € AB, J € AC ; ké MK J/ SO V3i K € SA.
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Cau 24:

Khi d6 thiét dién la tam gidc K1J.

Dién tich tam giac UK 1a S, :%IJ.MK.

Trong tam giac 4BC, tacd L _AM suyra IJ = AM.BC _ 2243 .
BC AA’ AA' 3
Tuwong tu trong tam giac S40, ta cé MK _ AM suyra MK = AM SO _ 2x43.
SO AO
VaY S =1 fo PN pY

Cho hinh chép S.ABC c¢6 ddy ABC la tam gidc déu canh «, SA=a va vubng gbc véi day. Mat
phang (a) qua 4 va vudng géc vdi trung tuyén SI cla tam gidc SBC. Tinh dién tich S cla thiét
dién tao bdi () véi hinh chdp da cho.

A S _ 24%\21 B. § _ 4a*\21
* AAMN 49 . * AAMN 49 .
C.s.  —@N21 b s _2a\1
. SAAMN - 45 . SAAMN - 5 -
7 7
Loi giai
Chon A

B

Goi I latrung diém BC = AI L BC. Ké AK L SI (K €SI).
T kK ké duong thing song song vdi BC cat SB, SC lan luottai M, N .
Khi d6 thiét dién la tam gidc AMN.

. [BC Lar
Tacé = BC L (SAI)= BC | AK = MN L AK.
BC 184

SAAT  aN21
JsaP v arr 7

Tam gidc vudng S4I, coO 4K =

2 2
Tam gidc SBC, co M:K:SA2 = ZSA ZzééMN:ﬂ_
BC ST SI SA° + Al 7 7

n 1 2a°\21
Vay S, omw :EAK’MN ==
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Cau 25:

Cau 26:

Cho hinh chép S.ABC c¢6 ddy ABC la tam gidc déu canh o, SA=a va vubng gbc véi day. Mat
phdng (o) qua trung diém E cla SC va vudng géc vdi 4B . Tinh dién tich S cula thiét dién tao

b&i (a) véi hinh chép da cho.

2 2 2 2
A. SEFGH = 24 \/g . SEFGH :M- C. SEFGH = 24 \/5 D. SEFGH = 2 \/E
16 32 32 16

Loi giai

Chon C

Goi F latrung diém AC,suyra EF // SA.

Do S4 | (ABC)= SA L AB nén EF 1 4B. (1)

Goi J, G lan lugt 1a trung diém 4B, AG .

Suyra CJ L AB va FG //CJ nén FG 1 AB. (2)

Trong ASAB ké GH /| SA (H € SB), suyra GH L AB. (3)

TW (1), (2) va (3), suy ra thiét dién can tim la hinh thang vuéng EFGH .

. 1
DO dO Sy = (EF +GH).FG .

Ta cod EF:lSAZE; FG:lCJ:&; GH _BG ., -y _pg_32
2 2 2 4 SA BA 4
Vay S _Ifa 3a ax/g_SaZ\/g
UEET a2 4) 4 32

Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh 4, S4=2a va vudng goc vdi day. Goi
(a) la madt phang di qua B va vudng goc v&i SC . Tinh dién tich S cla thiét dién tao bdi (a) v6i
hinh chdép da cho.

15 a5 a*\3
gND C. Sypy = 222

10 g 12

15

A.S =
ABIH 20

D. Sapm =

Loi giai
Chon D
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Cau 27:

Goi I latrung diémcla AC,suyra BI L AC.

AC

Ta co
BI 1 S4

= BI L (SAC)=BI LSC. (1)

Ké IH 1 SC (HeSC). (2)
Tl (1) va (2), suy ra SC L (BIH).
Vay thiét dién can tim la tam gidc IBH.

Do BI L (SAC)= BI L IH nén AIBH vudngtai I.

a3

Ta c6 BI duwdng cao cla tam gidc déu canh 4 nén BI:T'

Tam gidc CHI déng dang tam gidc €4S, suy ra

IH_CI _ .. CLSA__ CLSA a5
s4 cs S  sa2t+ac*? 5
1 a’\15

Vay S,,m =5 BILIH = 0

Cho hinh chép déu S.4BC cé canh déy bang a, canh bén bang 4. Mt phang (a) diqua 4 va
vudng goc vai SC. Tim hé thirc gitta « va b dé (a) cat SC tai diém ¢, ndm gitta S va C .

A. a> b2 B. a> b/3. C. a<b\2. D. a < b\/3.
Lo gidi

Chon C

Goi G la trong tam tam gidc ABC . Do S.4BC la hinh chép déu nén SG 1 (4BC).
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Goi C' la trung diém AB.Suyra C, C', G thang hang.

AB L CC'

Ta co
SG 1L AB

= AB L (SCC')= AB L SC. (1)

Trong tam gidc S4C, ké 4C, L SC. (2)
Tw (1) va (2), suy ra SC L (4BC,).
Suy ra thiét dién can tim la tam giac 4BC, thoa man diqua 4 va vudng goc vdi SC.
Tam gidc SAC cAntai S nén dé ¢, nam giita S va C khiva chikhi 45¢ <90°.
Suy ra cos ASC >0 < SA> +SC* — AC> >0 25 —a® >0 — a < by/2.
Cau 28: Cho hinh chop S.ABCD c6 day ABCD la hinh thang vuong tai 4, day lén AD=8, BC=6, S4
vudng géc véi mét phang (4BCD), SA=6.Goi M latrung diém 4B . Goi (P) la mit phdng qua
M va vudng goc voi 4B . Thiét dién clia (P) va hinh chdp c6 dién tich bang:

A. 10. B. 20. C. 15. D. 16.

Lo gidi

Chon C

Do (P) L AB=(P)/ SA.

Goi 7 la trung diém cla SB= MI ) SA= MI C (P).

Goi N la trung diém clia CD= MN L AB= MN C (P).

Goi K latrung diém cla SC= IK j/ BC, ma MN j/ BC = MN J/ IK = IK  (P).
Vay thiét dién cla (P) va hinh chép la hinh thang MNKT vubng tai M .

Ta co:

MI la duwong trung binh cla tam gidc S4B = MI :%SA =3.
IK 1a dwong trung binh clia tam giac SBC :IK:%BC: 3.
MN la duwdng trung binh cha hinh thang 4BCD = MN:%(AD+BC):7.

) K+ M.
VAY Sy :+TN.MI —15.
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Cau 29: Chohinhchdp déu S.ABC c6 day 4ABC latam gidc déu canh o, tdm O , duwdngcao 44'; SO =2a
. Goi M |3 diém thudc doan 04" (M = A';M =0). Mat phang (o) diqua M va vudng goc vGi
AA'. Dt AM = x . Tinh dién tich S cla thiét dién tao bdi («) véi hinh chép S.4BC.

A. Sy =2 (8x2 - 6\/36135 +3a2). B. S, = 2(8x2 —6\/56136 + 3a2).
C. Szg(a—x)z. D. S=2(a—x).

Lo giai
Chon A

Vi $.4BC la hinh chép déu nén SO L (4BC) (O la tdm cla tam gidc ABC).
Do d6 SO L 44' ma (a) L 44" suyra SO // (a).

Tuwong ty ta cling c6 BC // (a).

Qua M ké 17 j/ BC v&i I € AB, J € AC ; ké MN /| SO v&i N €SA'".

Qua N ké EF j) BC v&i E€SB, FeSC.

Khi d6 thiét dién la hinh thang IJFE.

Dién tich hinh thang S, :%(U+EF)MN.

Tam gidc 4ABC, c6 l:ﬂ:s IJ= AM.BC _ 2x\/§.
BC AA' AA' 3
Tam gidc SBC, c6 EE_SN _OM _ pp _ OM.BC :z(xﬁ—a)
BC SA' OA' o4’
Tam gidc sod', c6 XN _MA'_ \y _ SO-MA :2(3a—2xJ§).
SO o4' o4'

Vay S, = %(uﬁ ~3a)(3a—2x4/3) = —2(8x* — 6/3ax + 3a ).

Cau 30: Cho hinh chép S.4BCD cé ddy ABCD |a hinh chi¥ nhat véi AB=a, 4D =a+/3.Canh bén S4=2a
va vuéng goc voi ddy. Mat phang (a) diqua 4 vudng géc véi SC. Tinh dién tich S cua thiét
dién tao bdi () véi hinh chdp da cho.

azx/g 12a2\/€ 6a2\/6 azx/g

A. S ypmv :T- B. Son = 35 - Spuw = 35 D. S nm :T
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Lo gidi

ChonB

Trong tam gidc SAC, ké AI L SC (I€SC).

Trong mp(SBC), dung dudng thang di qua I vudng goc vdi SC cat SB tai M .
Trong mp(SCD), dung dudng thang qua I vudng géc vdi SC cat SD tai N.
Khi @6 thiét dién cda hinh chop cat bdi mp (o) la ti gidc AMIN .

Taco SC L(a)=SC L AM . (1)

_, [BCcL 4B
Lai c6 = BC 1 (SAB)= BC L AM . (2)
BC 184

Tw (1) va (2),suyra AM L (SBC)= AM L MI .

Chi&rng minh twong ty, ta dugc AN L NI .

. 1 1
DO A0 Sy = S +Ssy = AM.MI +- AN.NT .

Vi AM, AI, AN 13 cac dudng cao cla cac tam gidc vudng SAB, SAC, SAD nén

SA.AB 2. . SAAC 5. 4 SAAD :zm/ﬁ_

Jsa? a5 Jsa? + ac? Js4? + AD? 7
Suy ra MI =~/ AI* — AM> :@ Va NI =+ AI* — AN? :@.

lZ_a a@_’_Za\/ﬁ a\/ﬁ _12a2\/5
205 5 7 7 35

AM =

Véy Saan =

Cau 31: Cho hinh l&ngtru ABC.A'B'C' c¢6 day ABC |a tam gidc vudng can tai 4 vdi BC=ay2; AA'=a
va vudng goc véi day. Mt phang (o) qua M latrung diém cla BC vavudng goc véi 4B'. Thiét
dién tao bdi (a) véi hinh ldng try ABC.A'B'C" la:

A. Hinh thang céan. B. Hinh thang vuong.

C. Tam giac. D. Hinh chi* nhat.
Loi giai

Chon B
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Goi N latrung diém AB= MN L AB.

, [MN L 4B

Ta co = MN L (ABB'A')= MN L AB'= MN C(a).
MN 1 AA'

Tl gia thiét suyra 4B=a= AA'= ABB'A' la hinh vuéng= BA' | AB'.

Trong mp (ABB'A') ké NQ // BA' v&i Q€ AA'.

Trong mp (ACC'4') ké QR // AC v&i ReCC".

Vay thiét dién 13 hinh thang MNQR vuéng (do MN va QR clung song song v3i AC va MN L NQ

).
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BAI 3. GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN
A. KIEN THU'C CO BAN CAN NAM
Hinh 32 biéu dién mot chiéc gdy dya vao twong. Ban Hoa noi goc nghiéng giita chiéc gay va mit dat bang
65°. Goc nghiéng giita chiéc gay va mat dat duoc hiéu nhu thé nao?

(@) H

A
Hinh 32

I. GOC GIUA PUONG THANG VA MAT PHANG

HP1. Quan sat Hinh 32 va cho biét:

a) Hinh chiéu ctia duong thing MO trén mit phang (P) 1a dudng thang nao;

b) Goc giira duong thang MO va hinh chiéu ciia duong thang d6 trén mat phang (P) 1a goc nao.

Loi giai
a) Hinh chiéu ctia duong thang MO trén mat phang (P) 1a OH .
b) Géc giita dudng thing MO va hinh chiéu cia duong thing d6 trén mat phing (P) 1a MOH .

Cho duong thang d va mit phang (P), ta c6 dinh nghia sau:

- Néu duong thing d vudng goc voi miat phang (P) thi goc gitta d va (P) bang 90°.

- Néu duong thing d khong vudng goc véi mat phang (P) thi goc giita duong thing d va mit phang
(P) 1a goc giita d va hinh chiéu d' ctia duong thang d trén (P).

d vudng géc véi (P) d cat (P) nhung khéng vudng goc véi (P)
d d\M
‘d’ PNO

P ; P \

Goc gitta d va (P) bang 90°. Goéc gitta d va (P) bang géc MOH .
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d song song véi (P) d niim trong (P)
d
d’i : d
d' (d’ = d)
P P
Géc gilta d va (P) biing 0°. Géce gilta d va (P) bing 0°.

Nhéin xét: Goc gitta dudng thing va mat phiang c6 sb do tir 0° dén 90°.

Vi du 1. Cho hinh chép S.ABCco SAL(ABC)(Hinh 33).

a) Tinh goc giira dudng thang S4 va mit phing (4BC)theo don vi d9.

b) Tinh goc giita duong thang SB va mit phing ( ABC)theo don vi d9, biét S4 = J34B.

Loi giai

B
Hinh 33

a) Vi S4 L (ABC)nén goc giita dudng thing S4 va mit phing (ABC)bang 90°.

b) Vi S4 L (ABC)nén AB la hinh chiéu cua SB trén (ABC). Suy ra goc gitta duong thang SB va mit
phang (ABC)bang SBA. Xét tam gidc vuong SBA. Vi tan SBA = % =3 nén SBA=60°. Vay goc
gitta dudng thang SB va mit phang (ABC)bang 60°.

Vi du 2. Bai toan do chiéu cao cta thap khi khong thé 1én t6i dinh thap.

Dé ude lugng chiéu cao cua thap khi khong thé 1én téi dinh thap, ngudi ta do goc giira tia ndng chiéu qua
dinh thép va mat dat, tir d6 udce lugng dugc chiéu cao cua thap. Gia st khi tia néng tao v&i mat dat mot
goc 40°, chiéu dai cia bong thap 1a 80m (Hinh 34a). Tinh chiéu cao cta thap theo don vi mét( 1am tron
két qua dén hang phan muoi).

14“ 40

B0 m o 80 m H

a) )
Hinh 34

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _




BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Loi giai
Xét Hinh 34b, 46 dai AH chi chiu cao cua thap, 6 dai OH chi chiéu cao cia bong thap, d6 16n cia goc
AOH chi s6 do goc giira tia nang va mat dat. Vi tam giac O4AH vuodng tai H nén
AH = OH .tan AOH =80.tan 40° ~ 67,1(m)
Luyén tp 1. Gia sir & nhitng gidy dau tién sau khi cit canh, may bay chuyén dong theo mot dudng thing

tao voi mat dat mot goc 20° va co tbc do 200 km / k. Tinh d6 cao cua may bay so voi mat dét theo don vi
mét sau khi may bay roi khoi mat dat 2 gidy (lam tron két qua dén hang phan muoi).

Loi giai
Dé giai bai toan nay, ta sit dung cong thirc tinh do cao ctia mot vat chuyén dong theo duong thang voi van

A Ay . A 1
toc ban dau va gia toc: i = h, +v,t +5.a.t2

Dé tim van tdc ban dau va gia toc ctia may bay, ta can ap dung kién thirc vé goc gitra dudng thang va mit
phang.

Trong truong hop ndy, goc gitra duong thang clia may bay va mat dat 1a 20°. Ta co thé sir dung hé thirc
sau dé tinh van toc ban dau cia may bay theo duong thang:

sin(20°) = % = v, =200.sin (20°) = 68,4m / 5

Gia tdc ctia mdy bay trong truong hop nay 1a gia toc tu do g =9,81m/ s* (gia st khong c6 luc can khi). Vi
méy bay dang chuyén dong theo dudng thang, nén gia toc ctia n6 chi c6 hudng 1én trén, bang gia tri ciia
gia toc tu do.

Sau 2 giay ké tir khi may bay cat canh, thoi gian da troi quala 1 = 2gidy. Ap dung cong thirc trén, ta

. A o Y 1
tinh dugc do cao ciia mday bay so v61 mdt dat nhu sau: 2 = A, + vt +E.a.t2 ~ 88m

Il. GOC NHI DIEN

1. KHAI NIEM

Mot dudng thang ndm trong mot miat phang chia mit phang d6 thanh hai phan,mdi phan dugc goi 1a mot
nira mit phing va duong thing d6 duoc goi 1a bd ctia mdi nira mit phang nay.

& 2 L X
- Quan sat hinh anh mot quyén s6 dugc mé ra (Hinh 35), moi
trang s6 goi nén hinh anh ctia mot nira mit phang.Néu dic diém cta hai
mit phang do6.

Hai nita mdt phdng dé cé chung bo la A

duong thang di qua Jgrf_v s6. Hinh tao '@'{é’@\

bai hai nita mdt phang co chung bo ;;,-'; v’

do la goc nhi dién. o ik 35
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Loi giai
Dic diém cia hai mat phang do6 : Hai nira mat phang c6 chung bo
Ta c¢6 khai niém sau:

‘Géc nhi dién 13 hinh gdm hai nira mit phang c6 chung b(‘)r|

Trong Hinh 36, ta ¢6 goc nhi dién gdm hai nira S

mit phiang (P) va (Q) ¢6 chung bo 1a duong
thing d, ki hi¢u [P,d,0] Puong thing d goila |

canh ctia goc nhi dién,mdi nira mit ph'flng (P) =8
va (Q) lamot mit cia goc nhj dién.

Hinh 36

Chii y: Goc nhi dién con dugc ki hiéu 1a [M ,d,N ] v6i M,N 1an luge 1a cac diém thudc cac nira mit phang
(P) va (Q) nhung khong thudc duong thing d.

Vi du 3: Trong khong gian cho bon nira mit phing (P), (Q),(R),(S ) cét nhau theo giao tuyén d (Hinh

37). Hay chi ra ba goc nhj dién c6 canh cua goc nhi dién 14 dudng thiang d.

ey
Hinh 37 =
Loi giai

Ba goc nhi dién c6 canh ciia goc nhi dién 12 dudng thang d , hai mit 1an luot 1a: (P) va (Q);(Q) va

(R);(R) va (S).

Luyén tap 2. Trong khong gian cho hai mit phang (a),( S ) cit nhau theo giao tuyén d. Hai mat phing
(0!),( S )tao nén bao nhi€u gdéc nhi dién c6 canh ctua géc nhi dién 1a duong théng da?
Loi gidi

S6 goc nhi dién ma hai mit phing (a),( S ) tao ra bang s6 diém trén dudng thang d.

2. S6 do ciia géc nhi dién

HDP 3. Cho gbc nhi dién c6 hai mit 13 hai nira mit phang (P).(Q) va canh cia goc nhi dién la duong thang
d.

Qua mot diém O trén duong thiang d , ta ké hai tia Ox, Oy 14n luot thudc hai nira mit phing (P).(Q) va
cung vudng goc v6i dudng thing d . Goc xOy goi 13 gée phdang nhi dién cta goc nhi dién da cho (Hinh 38)
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Gia sir goc x'O'y' ciing la goc phang nhi dién cta goc nhi dién da cho voi O' khac O (Hinh 39).
Hay so sanh s6 do cua hai goc xOy va x'0"y'.

d

J,Q7 A "

o Q

Hinh 38 Hinh 39

Loi giai
S6 do hai goc bang nhau

Nhan xét:

e Sbdo goc phéng nhi dién xOy khong phu thudc vao vi tri cua diém O trén canh nhi dién va duoc
goi la s6 do cua gbc nhi dién da cho.

e S do cua goc nhi dién tir 0° dén 180°.Trong truong hop tong quat, ta c6 dinh nghia sau:

Trong khong gian, cho gdc nhi dién.

e Mot goc co dinh thude canh cia goc nhi dién, hai canh cua goc d6 lan luot thude hai mat nhi di¢n
va cung vuong goc vdi canh cua goc nhi dién, dugc goi la goc phang nhi dién cua goc nhi dién da
cho.

e S0 do ctia mot goc phang nhi dién duoc goi 1a s6 do cua goc nhi dién do.

e Néu sé do goc phang nhi dién bang 90° thi goc nhi dién d6 goi 13 goc nhi dién vudng.

Vi du 4: Trong cic cong trinh xay dung nha &, d6 dbc mai duoc hiéu 1a d6 nghiéng cua mai khi hoan
thién so v6i mit phang nam ngang. Khi thi cong, mai nha can mot do nghiéng nhit dinh dé dam bao thoat
nudc tot tranh gy ra tinh trang dong nudc hay tham dot. Quan sat Hinh 40 va cho biét goc nhi dién nao
phan 4anh d6 dbc ctia mai.

ay

Hinh 40
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Loi gigi
Gid sir nira mét phang (P) (minh hoa mit phang ndm ngang) va nita mit phang (Q) (minh hoa mai nha)
cat nhau theo giao tuyén d ( Hinh 40b). Khi d6 goc nhi dién c6 canh 1a duong thang d , hai mat lan luot
1a (P) va (Q) phan énh d¢ ddc cia mai. Do doc d6 ciing dugc phan 4nh béi géc phang nhi dién xOy

ctua goc nhi di¢n trén (Hinh 40q ).

Vi du 5: Cho hinh chép S.ABC c6 ddy ABC la tam giac vuong can tai B, AB=a,54 L (ABC),SA = a3
(Hinh 41). Tinh s6 do theo don vi do ciia mdi gbc nhi dién sau:
a) [B,SA,C] b) [A,BC,S] .

B
Hinh 41

Loi gidi
a) Vi S4 L (ABC) nén SA L AB,SA L AC. Do d6, gbc BAC 1a goc phang nhi dién ciia géc nhi dién
[B,S4,C]. Do tam giac ABC vudng cén tai B nén BAC = 45", Vay sb do cua goc nhi dién [B,54,C]
bang 45°.
b) Vi S4 L (ABC ) nén SA L BC . Nhu vy BC vudng goc voi hai duong thing 4B va SB, suy ra goc
SBA 1a goc phang nhi dién ciia goc nhi dién [4,BC,S].
Trong tam gidc vudng SAB, ta co:

— S4_a\3

tanSBA=—= =+/3
AB a

Suy ra SBA = 60°. Vay sé do ctia goc nhi dién [4,BC,S] bing 60"

Luyén tap 3. Cho hinh chép S.4BCD c6 ddy ABCD la hinh vuéng va S4 1 (ABCD). Tinh s8 do theo
don vi d6 clGa géc nhij dién:
a) [B,S4,D]; b) [B,54,C].

Loi giai
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a) Vi S4 L (ABCD) nén AB va AD vudng goc vGi S4 . Vay BAD la mot goc phang cia goc nhi dién
[B, SA,D]

Do ABCD 14 hinh vuéng => AD 1 AB => BAD =90°

b) Vi $4 L (AB CD) nén AB va AC vudng goc vai SA4 . Vay BAC 1a mot goc phang ciia goc nhi dién
[B,S4,C]

Do ABCD la hinh vuéng => 4B =BC =a, ABC =90° => ABAC vudng cén tai B

= BAC =45°
B. PHAN LOAI VA PHU'ONG PHAP GIAI BAI TAP

Dang 1: GAc gitra canh bén va mat day

1. Phrong phap

Tim goc gitra canh bén SA va mat day (ABC)

Goi H 1a hinh chiéu vudng géc cla S trén mit phang day (ABC).

Nhuw vay HA 13 hinh chiéu vudng gdc cla SA trén (ABC).

Vay (S4:(ABC)) = (S4; HA) = SAH
2.Vidu

Vi du 1. Cho hinh chép S.ABC c6 day ABC la tam gidc vuéng tai B, c6 AB=a;BC = a\/g. Biét
SA4 1 (ABC), SB tao voi ddy mét géc 60° va M la trung diém cla BC.

a) Tinh cosin gdc gitta SC va mit phang (ABC).
b) Tinh cosin géc gitta SM va mit phang (ABC).

Loi giai
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a) Do SA L (ABC)=> (SB;(4BC))=SBA=60°.
Do d6 SA = ABtan SBA = atan 60° = a3 .
Ta c6: AC =\ AB® + BC* =2a;(SC;(4BC)) = SCA.

Khi dé: cos@ = AC = AC = 2a = 2

SC Jsa#+4C* Ba+4a VT

b) Do SA L (ABC) = (SM;(ABC))=SMA=¢.

2

Tacé: AM =+ AB* + BM? = [“[J “*ﬁ.

AM  AM 133

Khi d6 cosp = = =
YT T st 19

Vi du 2. Cho hinh chép S.ABCD, day la hinh chit nhat c6 4B =2a; AD = a. Tam giac (SAB) déu va thugc

mat phang vudng goc véi day.

a) Tinh goc gitta SB, SC va mat phang (A4BCD).

b) Goi | Ia trung diém cla BC. Tinh tan goc gitta Sl va mit phang (ABCD).

Loi giai
a) Goi H 1a trung diém cla AB ta c6: SH L AB.
(SAB) L(ABCD)
Mat khac = SH 1 (ABCD). S
AB =(SAB)(ABCD)

Tam gidc SAB déu canh 2a nén SH = a3,
HC =~HB>+BC* =avJ2.

Do SH L (ABCD)=> (SB;(4BCD))=SBH = 60°

-

(m) SCH va tan SCH _S_H

2
b) Ta c6: HI =~ HB> + BI* = /a + " “I

SH _ 5. 9¥5 _ 215

Mat khac (SI/(M) SIH va tanS]H =——=q
SI 2 5

Vi du 3. Cho hinh chép S.ABCD, c6 day la nira luc gidc déu canh a, 4D =2a . Biét SA L (ABCD) va
duwong thang SB tao vaéi day mot goc 45°.
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a) Tinh cosin géc tao bdi cac canh SC, SD va mat day (ABCD).
b) Goi | Ia trung diém clia CD, tinh tan géc tao bdi Sl va mit phang (ABCD).
Loi giai

a) Goi O la trung diém cla AD = OABC la hinh thoicanha = CO=a :%AD = AACD vubng tai C.

Do SA L (ABCD) = (SB;(ABCD))= SBA = 45°.

Do d6 SA= ABtan45°=a
Asz/mzaﬁ:cos(m):ms@
_AC . AC a3 B

T SC Jsa+ac? itz 2

cos(S (ABCD)) cosSDA—A—D i

2y AD2

b) Tacd: Al =\ AC* +CI* = ‘/3a

Do @6 tan (SI;(ABCD)) = tan SIA = 5 = =
Al

@
Dang 2: Géc gitra canh bén va mit phang chira duong cao
1. Phwong phap §

Tim goc gita canh bén SB va mat phang (SHA) vdi
(SHA) L (ABH).

Dung BK L AH ,c6 BK L SH = BK L (SHA).

Suy ra K 13 hinh chi€u vudng géc cla B trén mat phang (SAH).

Vay (SB;(SAH ))=(SB;SK)= BSK .
2.Vidu

Vi du 1. Cho hinh chép S.ABCD c¢6 day la hinh chit nhat c6 4B =a,AD = a\/g, SA L (ABCD). Biét SC tao

v@i ddy mot goc 60°. Tinh cosin goc tao bdi:

a) SC va mit phang (SAB); SC va mit phang (SAD).
b) SD va mat phang (SAC).

Lo gidi
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a) Do S4 1 (ABCD) = (SC;(ABCD))=SCA=60°.
Lai c6: AC =~/ AB* + AD* =2a=> SA= AC tan 60° = 2a/3 .

SB =+/SA> + AB® = a/13
Khi d6 4 SD =+/S4%> + AD* = a /15

SC =+/SA* + AC? =4a

— CB 1 (S4B) = (SC;(54B))=CSB.,
CB 1 4B

o SB_\13

Mat khac cos CSB =
SC 4

{CB 154

s
5

Tuong ty CD 1 (S4D)= (m) — CSD va cosCSD = % =

Vi du 2. Cho hinh chép S.ABCD c6 déy 1a hinh thoi tam O canh a, BD = a+/3,54 L (ABCD). Biét SC tao

vGi day mot goc 60°. Tinh tan gbc tao badi:

a) SC va mat phang (S4B). b) SD va mit phang (SAC).
Loi giai

a)Tacéd: AC L BD tai O.Khidd O4A=0C,0B=0D.

/\OBI

Xét tam giac vuong OAB ta cé: sin O4AB = E

— OAB = 60° = AABC déu canh a.
Mit khc S4 L (ABCD)=> (SC;(4BCD))=SCA=60°.

Suyra S4=ACtan 60° = a\/g .

Dung CH | AB=> CH 1 (SAB)=>(SC;(S4B))=CSH .

Do AABC déu canh a nén H la trung diém cla AB.

Ta cé: CHz#:tana-S‘;I:g—Z trong d6 SH =~/SA* + AH* = a 213 .
Do d6 tan CSH = = f
Ji3 13
DOl AC ——m — —
b) Ta c6 = (SD;(SAC))=DSO va tan DSO =22 .
DO 1 54 SO
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a3 a13 —  J39
2 13

Trong d6 OD:T3;SO: SA* +04° = = tan DSO =

Vi du 3. Cho hinh chép S.ABCD c¢6 ddy |3 hinh chit nhat ABCD, hinh chiéu vudng géc cta dinh S 1én mat

déy 13 diém H thudc canh AB sao cho HB =-2HA. Biét AB =3,4D =6 va SH =2. Tinh tan géc tao bai:

a) SA va mat phang (SHD). b) SBva mét phang (SHC).
Lo gidi

SA=~SH* + AH* =+/5

SB=~/SH?+HB> =22

Dung AE L DH = AE L (SHD) = (S4;(SHD))= ASE

a) Ta co: AH:I,HB=2:>{

Mt khac AE = AHAD _ 6
JaH?> + 4D* BT
Suy ra tanZS\E:A—E:L.
sS4 /185

b) Dung BF | HC = BF 1 (SHC).

Khi d6 (SB:(SHC)) = BSF, BF =——24-8€ _io

JBH?+BC* 5
Ta cé: tan(m):tanﬁfzi—gz%.

Vi du 4. Cho hinh lang tru ABCD.A'B'C'D’" c6 day ABCD la hinh chit nhat c6 AB =2a,AD = 2a\3 , hinh
chi€u vudng géc ctia A’ 1én mit phang (ABCD) trung v&i tdm O cla hinh chir nhat ABCD, biét canh bén
AA’ tao vdi ddy mot géc 60°. Tinh cosin géc tao véi A'C va mat phang (A’BD).

Lo gidi

Tacéd: AC=~AB>+BC* =4a=04=2a=0C.

Do A'0 L (ABCD)=(A'0;(ABCD))= 440 = 60°.

— A'0 =0Atan 60° = 2a+/3

Dung CH L BD = CH 1 (A'BD)

:(m):@l

Ta co: CH:ﬂ—ax/g,

JBC*+CD*

A'C =04 +0C? =\124* +4a* = 4a.
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' 1 2 _ 2 2 _ 2
Suy ra COSCA,H:AH:\/AC HC :\/l6a 3a _\/B.
A'C A'C 4q 4
Vi du 5. Cho hinh lang tru ditng ABC.A'B'C’ c6 day la tam gidc déu canh a. Tinh géc tao béi 4'C va méat
, . 2
phang (ABB'A’) biét AA'= “‘[.
L& gidi
Dung CHLAB:CHzﬁ.
2 B' Ar
CH L AB B o f
= CH L (ABB'A')=(A'C;(ABB'A'))=CA'H . Ve
CH L AA' c/
a ? af ;r
Lai c6: A'H =V AA+ AH? = — ’
/.
C B My ———— —ll— o .A
Do d6 tan CA'H = —1= CA'H =45°, v
AH .
Vay (4'C;(ABB'A)) = CA'H = 45°. c

Dang 3: GAc gitra dwong cao va mat bén

1. Phrong phap

Tim géc gitra dwong cao SH va mit phang (SAB).

Dung HE 1 AB,HF | SE

, ABJ_SH:>ABJ_(SHE):>ABJ_HF
Ta co: .

HF L SE = HF 1 (SAB)=F

Mat khac

cla H trén méit phang (SAB).

Vay (SH:(S4B))=(HF;SF) = HSF

2.Vidu

1a hinh chiéu vudng géc

Vi du 1. Cho hinh chép S.ABC, c6 day ABC la tam giac déu canh 2a. Canh bén S4 = a3 va vuong goc voi

day. Tinh goc gitta SA va mét phang (SBC).

Loi giai
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T A ké AK vubng goc véi BC tai K.
Tac6: SA L BC va AK 1 BC= BC L(S4K).

Ké A4H 1 SK,H € SK .Ma BC 1 AH .

Suy ra AH 1 (SBC)=> (S4;(SBC)) = ASH = ASK .

Tam giac SAK vuong tai A, c6 S4 = 4K = a\/§ .

= tam giac SAK vuong can tai A nén 2:97( =45°.

Vay (S4;(SBC))=45°.
Vi du 2. Cho hinh chép S.ABCD c¢é ddy la hinh chi¥ nhat c6 AB=a,AD =2a,5S4A=2a va SA L (ABCD).
Tinh tan géc giita SA va cac mit phang (SBC),(SBD) va (SCD).

Lo gidi

BC L AB
o{ = BC 1 (S4B).

BC 1 54
Dung AM 1 SB=> AM 1 (SBC)=> M la hinh chiéu vudng géc
cua Atrén (SBC).

Khi d6: (S4;(SBC)) = ASM = ASB =« .

Do dd tana =

cls

1
3

Tuong ty ta co: (m)zm:ﬁ va tanﬂ=§—j=1.

1 AE

= BD | (SAE)=> BD L AF .
154

BD
Dung AE 1 BD,AF 1 SE tacé: {BD

Mt khac AF L SE = AF 1 (SBD)=>(S4;(SBD))= ASF = ASE .

Khi dé tan@:%,trongdé AEzﬂzz—a:)tanﬁzﬂzi

AB*+AD* 5 SA 5

Vi du 3. Cho hinh chép S.ABCD c6 ddy la hinh thang vuéng taiAvaB cé AD=2A4AB=2CD =2a va
SA L (ABCD). Biét rang SC tao v&i ddy mot goc 60°. Tinh tan goc gitta SA va cac mat phang

(SBC),(SCD) va (SBD).
Loi gidi

Tacd: AC =+ AB*>+BC? =a 2
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Do S L (ABCD)=> (SC;(4BCD)) = SCA = 60°.

Suy ra SA= ACtan 60° = a/6 .

_|BC 184
Dung AM 1 SB, co = BC 1 AM .
BC 1 AB

Do d6 AM L1 (SBC)=> M la hinh chi€u cla A trén
mét phang (SBC).

Suy ra: (W):ZSM:Z@

Ta co: tanﬁzﬁzizi.
SA ax/g \/g
- e <L R AD R . 4
Goi |l la trung diém cua AD = ABCI la hinh vuéng canha = CI :T:a = AACD vubng tai C. Khi do
CD 1 54
:>CDL(SAC).
CD 1 AC
Dung AN L SC = (S4;(SCD)) = ASN = ASC . Ta ¢6: tan ASC = 2 = av2_ 1
S4 a6 3

AELBD ,———0 —  —
Dung { = (S4:(SBD)) = ASF = ASE .

AF 1 SE
Mt khac dE__ABAD  2a _—en AE N30
JaB*+4D* 5 SA 15

Vi du 4. Cho hinh chép S.ABCD, c6 day la nira luc gidc déu canh a, 4D =2a . Biét S4 L (ABCD) va
dudng thang SB tao véi day mot géc 60°.

a) Tinh tan goc tao bdi SA va (SBC).
b) Tinh goc tao bdi SAva (SCD).
Loi giai:
a) Goi O la trung diém cla AD = OABC |a hinh thoi canh g

a=>C0=a :%AD:AACD vuong tai C.

Do S4 L (ABCD) = (SB;(ABCD))=SBA=60°. -
= SA= ABtan 60° = a3, AC =/ AD* ~CD* = a+/3. D
Dung AE L BC, AF | SE = (S4;(SBC))= ASF = 4SE .

Do ABE =120° = ABE =60°.
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a\3

Mt khac AE = ABsin ABE = ABsin 60° = -

Suy ra tan(ST;(SB\C)):tanZ@:%:%.

CD 1 54
b) Do = CD L (SAC).Dung AK 1 SC = AK 1 (SCD)
CD 1L AC

Khi d6 (S4;(SCD))= 4SK = 4SC = .

Ta co: tan(ngz%:l:(p:%".Véy (m):45°.
a

Vidu 5. Cho hinh lang tru ABC.A'B'C’ c6 déy |13 tam gidc déu canh a, hinh chiéu vuéng géc cia B’ |1én
mat phang day trung véi trung diém H cla canh AB, dudng cao B'H = %. Tinh cosin goc gilta dwong
thdng B'H va mat phang (BCC'B').

Loi giai

, . |BCLB'H
Duwng HE 1 BC,HF 1 B'E ta co: suyra
BC 1 HE

BC L HF = HF 1 (B'BCC')= (B'H;(BCC'B'))

—

= HB'F = HB'E .

Tacé: HE =HBsin1713\E =%sin60° =¥

BH  BH 3
BE BH*+HE* 2

Loai 4: GAc gilra canh bén va mat bén (Nang cao)

Do dé cosI—TB'\E =

Tinh géc gilta canh bén SC va mit phang (S4B). Dat (m) =(0°<9<90°).

d(C;(S4B))

Ta cd cong thirc: sing =
4 SC

Tl d6 suy ra céc gia tri cos@ hodc tan ¢ néu dé bai yéu cau.

Dang 4: Tinh goc dua vao khoang cach

Pé hiéu dwoc ndi dung nay cac ban phai ndm duoc kién thirc vé khodng cach, néu chwa rd thi sau khi
hoc xong khoang cach quay lai nghién ctiru néi dung nay nhé!

Vidu 1. Cho hinh chép S.ABCD cé ddy ABCD Ila hinh chit nhat c6 AD =2a,AB = a\/z. Tam gidc SAD cén
tai S va thudc mat phang vudng géc véi day. Dudng thang SB tao véi day mot géc 30°. Tinh sin goc tao

2.

boi:
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a) SA va mat phang (SBC). b) SD va mit phang (SAC).
Lo gidi:

Goi H 1a trung diém clia AD ta cé: SH L AD

Lai c6: (SAD) L (ABCD)=>SH 1 (ABCD).

Ta c6: HA=a;HB =\ HA® + AB* = a\3

Do SH L (ABCD)=>(SB;(4BCD))=SBH =30°

Suyra SH = HBtan30°=aq.

a) Do 4D //BC=> AD// (SBC).

Do vay d(4;(SBC))=d(H;(SBC)).

HE 1 BC 3 N
Dung ta co: BC L HF tird6 suyra HF L (SBC)
HF 1 SE

= d(H;(SBC))= HF =d (4;(SBC)).Tacé: SA=SH" + 5S4’ =ax2 =5D.

! + ! :>HF=M:>sin(m)=M=£
3 ’ 3

Mt khac: —— = ——+—
HF® SH® HE 54

b) Dung HN L AC = AC L (SHN), dung HI L SN = HI L (SAC)

DA_,_ d(D;(54C))

%% Ha T d(m(54C))

= d(D;(SAC))=2d (H;(SAC))=2HI

2a\/§:HN:i:HI:ﬂ—ﬁzd(D;(SAC)):a.

J6 N HN? +SH® 2
d(D;(S4C)) 4 e
SD a2 2
Vi du 2. Cho hinh chép S.ABCD c6 day la hinh chi* nhat ABCD c6 4B = a\/g; AD = a, tam giac SBD la tam

giac vudng can dinh S va ndm trong mat phang vudng gdc véi mat phang day. Tinh sin gdc tao bdi SA va
mét phang (SBC).

Dung DM 1 AC = DM =

Ta cé: sin (S/DM) =

Loi giai

Goi O la trung diém cha BD ta c6: SO L BC mat khac
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(SBD) L(ABC)= SO L (ABC)
Ta cé: BD =+ AB* + AD? =2a:>SO=%BD=a :

Dung OE 1L BC,OF 1 SE = OF 1 (SBC).

d(D;(SBC))=2d(0;(SBC))=2HF

Tacé: HE=L =23
2 2
SH.OF 3 a21

=0

F=——"=q|>=
VSH? + OE® 77
Suy ra d (4;(SBC))= 2721 . Mit khac SA=SO* +04* =aV2 .

7

Do d6 sin(S4;(SBC)) = d(A;éjBC)) = ‘/;1_2 .

Vi du 3. Cho hinh lang tru ABC.A'B'C' cé déy la tam giac vuéng tai Avdi AB =a; AC = a\/g, hinh chiéu
vudng gdc clia A’ 1én mat day trung véi trung diém H cda BC. Biét 4'H = a2 . Tinh cosin goc tao bai
A'B v&i mit phang (4CC'4').
Loi gidi
Dung HE | AC va HF | A'E
] {AC 1L AH
a co:

= AC L HF = HF L (A4'C).
AC L HE

Khi d6 d (H;(A'AC))=HF .

Lai c6 BC =2HC nén d(B;(AA'C))=2d (H;(A44'C)).

Mat khac ME la dwong trung binh trong tam gidc ABC nén

me=48_4a

2 2
Khi d6: HF = —EAM :"‘/5_

VHE* + AM* 3
2a2

Suy ra d (B;(44'C))= af;BC=\/ABZ +AC? =24
Laico A'B=~JAH*+HB* =a/3 .
Suy ra
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sin(A’B;(A'AC)) =sing = d(B;(AAC)) = 2\9/6 = cos@ =+/l1-sin’ ¢ :@.

BA'

Dang 5: Xac dinh va tinh s& do cta géc phang nhij dién

1. phwong phap:
+ Ta xac dinh géc nhj dién tao béi hai mat phang (P) va (Q) theo 3 budc:
Budc 1: Tim giao tuyén A=(P)n(Q).
Budc2: Tim ac(P):a LA vabc(0):bLA.
Budc 3: Két luan [P,A,Q]

<>

2. Vidu.
Vidu 1. Cho t& dién S.4BC c6 cic canh S4, SB, SC d6i mét vuéng gécva SA=SB=SC=1.Goi a lagdc
phang nhj dién [S,BC, 4]. Tinh cosa ?
Loi giai

A

Goi D la trung diém canh BC.
Suy ra SD 1 BC (vitam gidc SBC cantai S).

SA L SB
= SA L (SBC) =S4 L BC.
S41LSC

Va SD L BC = BC 1(S4D)=BC LSD.

(SBC)(4BC)=BC
Khi d6: {SD L BC =[S,BC,4]=SDA=ac: .
AD 1 BC

Xét ASAD vuodng tai S, ta co: cosazcos@zS—Dzl.
AD 3

Vidu 2. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thangvuéngtai 4 va B, biét AD=2a, AB=BC=a
a6 . . , e s,
, canh bén S4 vudng goc vdi mat day va S4 =T. Goi E latrung diém cua 4D . Tinh s6 do cua géc

phang nhj dién [S,BE, 4].

Lo gidi
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Nhan xét: ABCE la hinh vudng canh bang a .
Goi I=ACNBE.

.. [BE LAl
co: = BE 1 (SAI)= BE 1 SI.
BE 154

(SBE) " (ABE) = BE
Khi d6 < Al L BE =[S, BE, 4] = SI4
SI 1 BE

Xét ASI4 vudngtai 4, tacé:

tan@:ﬁ:a 6:a
14 2

22 =3 = SI4=60°.
Vi du 3. Cho hinh lang try ditng ABC.A'B'C" 6 tat c3 cac canh bang nhau. Goi ¢ s6 do cla géc phang
nhi dién [4',B'C',4]. Tinh ¢?
Lo giai
Goi H latrung diém cta canh B'C'.Suyra A'H L B'C'.

. [BC'LAH
Ta co: = B'C' L(A4H)= B'C' L AH .

B'C'1 4’4
(AB'C")n(A'B'C")=B'C’
AH LB'C = ((4B'C"),(A'B'C"))=(A'H,AH )= AHA.
AH 1 B'C'
Xét AA'AH vuobng tai A4, ta co:
tanm=ﬁ a i:>141/'1L?é[=211'ctani.

aH a3 B NE

2
Vi du 4. Cho hinh chép S.4BCD c6 day ABCD 13 hinh thang vuéng tai 4 va D, canh bén SA vudng goc
vOi mit ddy va S4=a~2 . Biét AB=24D=2DC =2a . Tinh s8 do clia géc phing nhj dién [C,SB, A].
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CM 1 AB
CM 1S4

= CM L1 (S4B).

Goi M latrung diém AB khi do {

Trong m3t phang (S4B),tr M ké MK 1 SB tai K .

SB 1 MK

Khi dé: { = SB 1 (CMK)= SB 1 CK .
SBLCM
(SAB)(SBC)=SB

Tacé: s MK L SB =[C,SB, 4]=CKM .
CK 1 SB

KM _BM __a _ 1 _ 0.

4 SB a6 6 B

Xét ACKM vubng tai M , ta co:

ABKM ~ ABAS nén

tan CKM =M _ 3 = CKM = 60°.
MK

Vi du 5. S.ABC cé canh ddy 3a, canh bén 2a. Tinh s6 do nhi dién [S, BC, A].
Loi giai
Goi M la trong diém cua BC thi S
mp(SAM ) LBC tir d6 SMA la goc 2
phang nhi dién [S, BC, A]

A C
3“ﬁ,ttrdc’> HM:“‘6 ,
2 2 3a
B
2 2
SM? = SB* — BM? = 4a? —%J%, tir d6 SM:@

a3

HM 5 21
SM a1 T
2
S6 do nhidién [S, BC, A] la ¢ duoc xac dinh béi

Tacd AM =

Vay cos SMH =

COS¢)=@,OU <@p<180°.

Vi du 6. Cho mét phang (P) va diém M nam ngoai (P). K& MA vudng géc v&i méat phang (P) va MB, MC la
hai dwong xién déi véi mat phang (P). Cho biét MA = a; MB, MC tao v&i mét phang (P) cac géc 30° va
MB 1 MC.
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a.Tinh do dai BC;
b. Tinh s6 do nhi dién [M, BC, A].
Loi giai
a. Vi MA L mp(P) nén MBAva MCA
la goc gitta MB va MC vdi mp (P).
Theo gia thidt. MBA = MCA=30°.
Tl d6 . MB=MC=2ava AB=AC=a\3.

Do MB 1 MC nén BC = MB+J2 técla BC =2a2.
b. Goi | 1a trung diém cla BC thi BC L mp(MIA) ,
Tir d6 MIA 1a géc phing nhi dién [M, BC, A] .

g, T . . M4 1
bat MIA=¢ .Taco M[=%BC=a\/§. s1ngo=M=—:>(p=450.

2
Vay géc nhi dién [M, BC, A] bang 45°.
C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Cho hinh chép S.ABCD c¢6 SA L(ABCD),day ABCD la hinh thoi canh a va AC=a.

a) Tinh s6 do cua goc nhi dién [B, SA4,C ] .
b) Tinh s6 do ctia goc nhj dién [B,S4,D].

¢) Biét S4 = a, tinh s6 do ciia goc giita duong thang SC va mit phing (ABCD) .

Loi giai

a) Vi S4 L (ABCD) nén AB va AC vudng goc v6i S4. Vay BAC 1a mot goc phang ciia goc nhi dién
[B, S4,C ]

Do ABCD la hinh thoi => AB=BC=a
Ma AC=a

= Tam gidc ABC déu=> BAC = 60"

b) Vi S4 L (ABCD) nén AB va AD vuong goc voi S4 . Vay BAD 1a mot goc phang ciia goc nhi dién
[B,S4,D]
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Do ABCD 4 hinh thoi = AD=DC =a
Ma AC=a
= Tam gisc ADC déu=> DAC = 60"

BAD = DAC + BAC =120
c) SA L (ABCD) =841 AC
Goc giita dudng thing SC va mit phing (ABCD) la: SCA

Xét tam giac SCA vuong tai A

tan@zﬁzl
> AC

—> SCA = 45"

Bai 2. Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng, hai dudng thing AC va BD cét nhau tai
0, SO L (ABCD), tam giac SAC 1a tam giac déu.

a) Tinh s6 do cua goc gitta dudng thang S4 va mit phang (ABCD) .
b) Ching minh rang AC L (SBD) . Tinh s6 do cua goc giira duong thing SA va mit phang (SBD).
c) Goi M la trung diém ctia canh 4B . Tinh s6 do cua géc nhi dién [M,SO, D].

Loi giai

SO L (ABCD)=>(SA,(ABCD))=(S4,04) =S40
Tam gidc SAC 1a tam gidc déu => S40 = 60°
= (SA,(ABCD)) = 60"

b) ABCD 1a hinh vuong => AC 1 BD
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SO L (ABCD)=>S0 1 AC

= AC L (SBD)

1] —

=>(84,(SBD)) =(84,50) = ASO = ~ASC =30

¢) SO L (ABCD)=>S0 1 MO,SO 1 DO
—> MOD 1a goc phéng nhi dién cua goéc nhi dién [M,SO,D]

Cé ABCD 13 hinh vuéng => 40D =90’
Tam gisc AMO vudng can tai M = AOM = 45°

= MOD = AOM + AOD =45 +90° =135°

Bai 3. Déc 1a doan duong théng ndi hai khu vuc hay hai viing c6 d¢ cao khac nhau. B§ dbc duge xéac dinh
bang goc giita ddc va mat phang nim ngang, & d6 do doc 16n nhét 1a 100% , twong g véi goc 90° (do
dbc 10% twong tmg voi goc 9°). Gia str c6 hai diém 4, B nam & d6 cao lan luot 1a 200m va 220m so
v6i muc nudce bién va doan déc AB dai 120m. Do ddc d6 bang bao nhiéu phan trim (1am tron két qua

dén hang phan trim)?

Loi giai
B
120m
A I
200m 200m
H K

M0 hinh hoa nhu hinh v€, véi AB 1a chiéu dai con doc, AH 1a d6 cao cua diém A so voi mat nude bién,

BK 14 d6 cao cua diém B so v&i mit nudce bién, BI 1a chiéu cao cua con dbc, do 16n cua gbc fAI chi
do doc.

Ta co: AH =200,BK =220,4AB=120.

AHKB 1a hinh chit nhit = IK = AH =200 = Bl = BK — IK =220-200=20

Vi tam gidc ABI vudng tai / nén ta co:

sindBl = 2L 220 _ 1 781 ~9.59 twong tmg véi 10.66%
AB 120 6
Vay d6 ddc cua con doc d6 1a 10,66%.

Bai 4. Trong hinh 42, may tinh xach tay dang m& goi nén hinh anh ctia mot goc nhi dién. Ta goi s6 do
goc nhi dién d6 1a 6 md cua man hinh may tinh. Tinh d0 m¢ ctia man hinh mdy tinh theo don vi d9, biét
tam gidc ABC c6 dd dai cac canh 13 AB= AC =30 cm va BC =303 cm.
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Hinh 42
Loi giai
Goi d 1a duong thang chira ban 18 ciia may tinh.
d 1 AB,d L AC
Vay BAC 1 goc phing nhi dién cta goc nhi dién can tinh.
Xét AABC co:

2 2 pe2 2 2 2 .
cos B < AB +4C* —BC* _30° +30 (303) _ 1 e
2AB- AC 2.30.30 2

Viy d6 mé ctia man hinh may tinh bang 120°.
Bai 5. Trong hinh 43, xét cac goc nihj dién co goc phang nhi dién twong tng 13 B , C , D , E trong cung
mit phang. Luc gidc ABCDEG nam trong mit phang d6 ¢c6 AB=GE =2m, BC = DE, A=G=90° ,

~ A~ ~

B=E=x, C=D=y.Bibt ring khoang cich tir C vi D dén AG la 4m, AG=12m ,CD=1m. Tim
x, y (1am tron két qua dén hang don vi theo don vi dd).

Hinh 43
Loi giai
C D
B I J E
A H K G
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Ké CH L AG(H € AG),DK 1 AG(K € AG)

Goi I =BENCH,J=BENDK .

ABEG 1a hinh chit nhit = BE = AB =12

CDKH,CDJI 14 hinh chit nhit = HK =1J =CD =1

ABIH, EGKJ 1a hinh chit nhit = /H = JK = AB =2
AG-HK 12-1

AH =GK =Bl =EJ = =5,5
2 2

CH=d(C,AG)=4=CI=CH—-IH =4-2=2

ABCI vudng tai I:tan@:g:i:i:@zw,%"
BI 55 11

— x = ABI + CBI =90° +19,98° =110, 0°
— 3 =180"—x =180" =110,0° = 70,0°

Bai 6. Cho hinh chép S.4BC c6 SA L(ABC). Goi a 1a s6 do cua goc nhi dién [4, BC,S]. Chimg minh

rang ti s6 dién tich cua hai tam gidc ABC va SBC bing cosa .

Loi giai

Ké AH 1 BC(H € BC)

SA L(ABC)=>SA L BC
= BC 1 (S4H)= BC L SH

Vay SHA 1a goc phing nhj dién cta goc nhi dién [4, BC, S|
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— SHA=a

Sy = %BC.AH, S = %BC.SH
g Lpcan -

— —MBC _ = =cosSHA = cosa
S s 1 SH

D. BAI TAP TRAC NGHIEM

Cau 1: Cho hinh chop S.ABCD c6 day 1a hinh vudng, S4 vudng goc v6i day. Goc giita duong thiang
SC va mit phang (4BCD) la:

A. SCB. B. CAS. C. SCA. D. ASC.
Loi giai
Chon C

Tir gid thiét ta c6 SA L (ABCD) suyra AC 1a hinh chiéu cia SC trén mit phing (ABCD).

Do d6 (SC,(ABCD))=(SC, AC)=SCA.

Cau2: Cho hinh chdp tam giac déu co canh day bang chiéu cao. Tinh goc tao bai canh bén va mit day.
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Chon B
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Goi O trong tim ctia tam giac déu 4BC . Do S.ABCla hinh chép tam giac déu nén
SO L (A4BC).

SO 1 (ABC)=> CO lahinh chiéu cua SC trén (4BC) = (SC,(ABC)) = (SC, OC).

ASCO vudng tai O = SCO <90° = (SC, OC) =S8CO.

Dit AB=SO =a.Goi M la trung diém ABthi CM = “*/5, CO=30M=3.‘“/§ _aV3.
2 3 3 2 3

oy — SO a — . o L o

Tur d6 suy ra tan SCO = —= = =3 =5C0=60 :(SC,(ABC))=6O )
oC a3
3
Vay goc tao boi canh bén va mat day la 60°.
a6

Cau 3: Cho hinh chép S.ABCD co6 day la hinh vudng canh a, SA L (ABCD) vaSA = S Tinh goc

gitta SC va mit phing (4BCD)?
A. 30°. B. 45°. C. 60°. D. 90°.
Loi gii

Chon A

Ban word dé va 10i giai vui long lh Zalo: 0834332133




BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

AC':a\/E,

AC 13 hinh chiéu vuéng goc cia SC trén (ABCD) = (SC,(4BCD))=(SC; AC) = SCA

ASAC:tanﬁ=ﬁ=a\/g:(a\/z)=£:>S/CT4=30°.
AC 3 3

Céu4:  Cho hinh chép S.4ABCD c¢6 ddy ABCD la hinh binh hanh tim O. Hai mit phang (SAC),(SBD)
cung vudng goc voi day. Goc giita dudng thing SB va mit phing (ABCD) la goc gitra cap
dudng thing nao sau day?

A. ($B,S0). B. (SB,BD). C. (5B,S4). D. (SO,BD).
Loi giai

Chon B

Goi O 1a giao diém cua AC va BD thi (SAC)N(SBD)= SO
Vi (S4C),(SBD) cung vuéng goc véi day nén SO L (ABCD).
Goc giita dudng thang SB va (ABCD) la goc gitta SB va BD.

Cau5: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuong canh a. Canh bén SA vudng gbéc véi
(ABCD). Géc giita canh SC va mit phang (SAD) la géc ndo sau day?

A. SCA. B. CSA. C. SCD. D. CSD.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Loi giai

Chon D

Ta co: SCN(S4D)={S}
Mat khac:

CD 1 AD
CD 1S4 = CD L (SA4D), tic 1a D 1a hinh chiéu vudng goc cua C 1én (S4D)

AD ~SA = {4}
T, suy ra SD 1a hinh chiéu vuéng goc ciia SC 1én (S4D).
Vay goc gitta canh SC va mit phang (S4D) la CSD.

Cau 6:  Cho hinh chép S.ABC c6 day ABC la tam giac déu canh a. Hinh chiéu vudng goc ciia S 1én
(ABC) tring véi trung diém H cua canh BC. Biét tam giac SBC 1 tam gidc déu. Tinh s6 do

cua goc gilta SA va (ABC).
A. 45" B. 75° C. 60° D. 30°
Loi gidi

Chon A

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Hai tam giac SBC, ABC 1a tam giac déu canh a, suyra SH = HA = ASAH vudng cin
— SA,(ABC) = SAH = 45"

a6
3

Céu7: Chohinhchép S.4BCD c6ddy ABCD lahinh vudng canh a va S4 L (ABCD). Biét SA =

. Tinh goc gilta SC va (ABCD).
A. 30° B. 60° C. 75° D. 45°
Loi gidi

Chon A

Tacd AC =a 2

Vi AC la hinh chiéu cta SC 1én (ABCD) nén goc giita SC va (ABCD)1a goc giita SC va
AC

=

a

3

Xét ASAC vudng tai A, ta co: tan SCA = 32 =T. Suy ra §C\A=3O0
a

Cau8: Cho hinh chép S.4BCD, ddy ABCD la hinh vuéng canh bing a va SA L(ABCD). Biét
SA = a2 . Tinh géc giita SC va (ABCD).

A. 45° B. 30° C. 60° D. 75°
Loi giai
Chon A

B C

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Taco AC =+ AB*>+ BC? = av/2.
SA a2

— tan SAC = 22

AC_a\/E

—1= SCA=45".

Cau 9: Hinh chop tir gidc déu c6 canh day bang a, chiéu cao /= %. Goc gitra canh bén véi mat day

la

A. 60° B. 15° C. 45° D. 30°
Loi giai

Chon C

Goi SO 1a dudng cao cua hinh chép tir giac déu S.ABCD . Do d6 goc giita canh bén va mit
day 1a géc SBO .

Tacs SO=h=-L.op=2L_ ¢
V2 2 L
Tam giac vuéng SBOtai O c6 SO = OB=% nén can tai O.

Suy ra SBO = 45°
Cau10: Cho khéi chop S.ABC ¢6 SAL(ABC), tam giac ABC vudng tai B

b

AC =2a, BC =a, SB=2a/3 . Tinh goc giita S4 va mat phing (SBC)

A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai

Chon B

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Do tam gidc ABC vudng tai B nén AB =+ AC* — BC? :\/(2a)2 —a’ =

Theo gia thiét ta co (BC L 4B
= BC L(SBC)

BC 154
Goi H 1a hinh chiéu cia 4 1én SB khidé AH L (SBC) va SH 1a hinh chiéu cia AH 1én

mit phang (SBC) nén goc giita S4 va mit phiang (SBC) 1a goc ASH

AB a\/>

SB 243 2

Trong tam gidc vuong S4B sin ASB = — = gbc can tim 1a 30°.

Céu 11: Cho hinh chép tir giac déu S.ABCD c6 canh day bang a, canh bén bang a2 D0 16n cua goc

giita dudng thang S4 va mit phiang day bang:
A. 45° B. 75° C. 30° D. 60’
Loi giai

Chon D

Tacod: SO L (ABCD)
Do do: [m)} = SA0
Xét ASAO vuodng tai O:

cosSi0 - A0 af
SO

caN2 == - Suyra SA0=60°.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Cau 12: Cho hinh 13p phuong ABCD.A'B'C'D'. Géc giita dudng thang 4B’ va mit phing (A4BCD)

bang?
A. 60°. B. 90°. C. 30" D. 45°.
Loi gidi
Chon D
A o
B
AL N - D
Bl (o

Géc gitta AB' va mit phang (ABCD) 1a goc B'AB=45".

Cau 13: Cho hinh chop S-4BCD ¢4 day ABCD |3 hinh vudng canh @. Tam giac S4B can tai S co6
SA=SB=2a pjm trong mit phang vudng goc voi day ABCD  Goj @ 1a goc gilra SD va mit
phang (4BCD). Ménh d¢ nao sau day ding?

NG

A. cotazZ\/g. B. tana=§. C. tana:\/g. D. cotaz?.

Loi giai

Chon C

Goi H 1 trung diém cia AB . Khi do, SH L (ABCD) = (SD,(4BCD))=SDH =a .

Ta co:

2
SH =+/SA4> — HA? =1/4a2—% =@.

2
DH = AD? + HA? =1/aZ+aI =$.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Suy ra, tana:S—H =3.
DH

Céu 14: Cho hinh lap phuong ABCD.A'B'C'D’ canh a.Piém M thudc tia DD’ théa min DM = a6
. Géc gifra duong thing BM va mit phang (ABCD) 1a

A. 30° B. 45°. C. 75° D. 60°.
Loi giai
Chon D
M
D
B’ / C’
/
| /
’ | ‘/
A | 3 -
7/
| 7
| 7
/
Boez ———— - — —pC
/ S
/ S
~
A D

Tacé BM cit mit phang (4BCD)tai B.

DM 1 (ABCD)tai D.

Suy ra (BM ,(ABCD))=(BM ,BD)= MBD .

Xét tam gidc DBM vudng tai D, ta cod

tan 475D~ 2M_ N6 _ 5 BD — 60° = (BM(ABCD)) = 60°.

BD a2

Céu 15: Cho hinh chop tr gidc déu S.ABCD c6 canh day bang @, canh bén bing a2 . Do 16n goc gitra
duong thing SA va mit phang ddy bang
A. 45°. B. 75°. C. 30°. D. 60°.
Loi giai

Chon D

Goi O 1a giao diém cia AC va BD.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Cau 16:

Vi hinh chép S.ABCD 1a hinh chép déu nén SO L (ABCD) suy ra AO 14 hinh chiéu cia A4S

trén mat phéng (ABCD) = (m)) = (SI_A\O) - S40.

T gidc ABCD 14 hinh vudng canh bang a suyra 40 = %AC = af .
. A — AO 1 A .
Trong tam gidc vudng SOA: cos SA0 = 71 = 5 =S40 =60".

Vay goc giita duong thing S4 va mit phang day bang 60° .

Cho hinh chép tir gidc déu S.ABCD c6 tt ca cac canh déu bang a. Goi M 1a diém nam trén
doan SD sao cho SM =2MD . Gia tri tan ctia goc giita duong thaing BM va mit phang (4BCD)

la:

NEES B L ¥ b.L
3 5 5 3
Loi giai
Chon B

Trong mit phang (4BCD): AC NBD ={0} = SO 1 (4BCD)

2
Xét ASAO vuodng tai Ocd: SO=~SA* - A0* = |a’ _{a;/i] = a‘z/a_

Ké MI 1L BD tai I . Suyra: MI || SO nén MI 1 (ABCD).
Vay goc gitta BM va mit phing (4BCD) 1a goc MBI .

5 5V2a

! a 2;BI:—BD:
6 6

Ta co: MI:§S0=

6
w1
[ 5

Xét AMBI vudng tai I ta co: tan MBI = 2

Vay gi tri tan ciia goc gitta BM va mit phang (ABCD) 1a é

Ban word dé va 10i giai vui long 1h Zalo: 0834332133
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Cau 17: Cho hinh chop S.ABC c6 day ABC la tam gidc vuong tai B, BC = a\J3,4AC =2a. Canh bén
SA vudng goc v6i mit phing day va SA =a~/3 . Géc giita duong thing SB va mit phing day

béng

A. 45°. B. 30°. C. 60°. D. 90°.
Loi gidi

Chon C

+Ta co: (SB,(ABC)) = (SB, BA) = SBA=¢

+ Tinh: tang = %

+Tinh: AB=+AC*-BC® =\/(2a)2 —(a\/§)2 =Ja* =a.

Suy ra: tan(p=ﬁ=&=x/§:>(p=60°.
AB a

Viy goc gitta dudng thing SB va mit phang day bang 60°.
Cau 18: Cho hinh chép S.4BCD co day 1a hinh chit nhat canh 4B=a, SA vudng goc véi miat phang
day va SB =2a . Géc gitta mit phang (SBC) va mit phang ddy bang
A. 90°. B. 60°. C. 45°. D. 30°.
Loi giai

Chon B

Vi S4 1 (ABCD) nén SA 1L BC'.
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Mit khac, theo gia thiét 4B | BC. Do d6 BC L (SAB) nén SB 1 BC.

= Goc giita hai mit phang (SBC)va (4BCD)la goc SBA.

Ta co COS@ZﬁzizljSBA:6OO.

SB  2a 2
Vay goc giira hai mit phing (SBC) va (4BCD)bang 60°.

Cau 19: Cho hinh chép tir gidc déu S.ABCD c6 tit ca cac canh bang 2a. Goi M 1a trung diém ctua SD
Tinh tan cua goc giita dudng thang BM va mit phang (ABCD) .

a2 B 3 2 p. L
2 3 3 3
Loi giai
Chon D

Trong tam giac SOD dung MH//SO,H € OD tacd MH L (ABCD).

Véy géc tao béi BM va mit phing (ABCD) 1a MBH .

Ta c6 MH = —SO——\/SDZ OD* = 1\/

BH=>BD=> a\/—=3“*/§.
4 4 2
Vay tan@—MH l
BH 3

Cau 20: Cho hinh chép S.ABCD c6 déy la hinh thoi tim O, SO L (ABCD). Géc giira SA va mit phang

(SBD)la goc

A. 450. B. S40. C. SAC. D. 4SB.
Loi gidi

Chon A

Ban word dé va 10i giai vui long lh Zalo: 0834332133
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A

Taco: SO L (ABCD) = SO 1 AO
ABCD 1a hinh thoi tiam O = BD 1 AO

Tirva, suyra A0 L (SBD).
Vay gocgilta SA4 va mit phing (SBD)la goc A4S0

Cau 21: Cho khéi chép S.ABC ¢6 SA L(ABC), tam gidc ABC vuodng tai B, AC=2a, BC=a,
SB =2a/3 . Tinh goc giita SA va mit phang (SBC )
A. 45°, B. 30°. C. 60°. D. 90°.
Loi giai

Chon B

N

Trong (SAB) k¢ AH L SB (H € SB).

_[S4LBC
1
AB 1 BC

Ma SB 1 AH do cach dung nén AH L (SBC ) ,hay A 1a hinh chiéu ciia 4 1én (SBC ) suy ra

= BC 1 (S4B)= BC L AH .

goc gitra SA va (SBC) la goc ASH hay goc ASB .
Tam gidc ABC vudngé B = AB =+ AC* —BC* =a 3

Tam giac SAB vudng & 4 ésin@:%:%:@:w"

Cau 22: Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh vudéng canh a, S4 vudng gbéc voi day va
SA=a3. Goi a la goc giita SD va (SAC). Gia tri sina bing

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m




BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

a2 B2 .. p. 2.
4 2 2 3
Loi giai
Chon A
DO 1L AC
Goi O=ACNBD . Ta co: = DO 1 (4BCD).
DO 1 SA(S4 L(A4BCD))

= SO 14 hinh chiéu cia SD 1én mit phing (SAC) = (SD;(SAC))=(SD;S0)=DSO=a.

Xét ASAD vudng tai A: SD=~/3a’+a’ =2a.

Xét ASOD vuong tai O:co SD=2a, OD:%:sina:sinﬁ-\SO:%:g.

Cau 23: Cho hinh ling try déu ABC.A'B'C’ ¢c6 tét ca cac canh déu bang a. Goi M 1a trung diém cua AB
va a la goc tao boi duong thang MC' va miat phang (ABC ) Khi d6 tana bang

2
A. ﬁ B. ﬁ c. |2 D. &
7 2 7 3
Loi giai
Chon D
B' Ne,
A’ .

Ta cé MC 1a hinh chiéu ciia MC' trén mit phing (A4BC).
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Do d6 goc giira dudng thang MC' va mit phing (ABC ) 1a goc tao boi hai dudng thang MC'

va MC. Do 1a goc a =CMC'.

) av'3
Ta c6, CM 1a dudng cao ciia tam gidc déu ABC canh a nén CM = T\/_
—  CC' 233
Xét tam giac CMC', taco tana =tan CMC' = a \/7
a\f
2

Céu 24: Cho hinh chép S.4BCD ¢6 ddy ABCD la hinh vudng canh a . Hai mit phing (SAB) va (SAC)
cung vudng goc voi ddy (ABCD) va SA=2a . Tinh cosin clia gbc giita dudng thing SB va mit
phang (S4D).

1
NS B.1. e p. 25
2 5 5
Loi giai
Chon D

(S4B) L (ABCD)
(SAC) L(ABCD) = SAL1(ABCD).
(SAB)N(SAC) =54

AB L AD
{ = AB L (S4D).

AB 1 SA(SA4 L (ABCD))

Do hinh chiéu ciia SB 1én mit phang (S4D) 1a S4 nén géc gitta dudng thing SB va mit
phang (SAD) 1a géc giita hai duong thang SB va SA.

SB=~/SA>+ AB*> = a5 .

cosBSA A _25

SB 5

25

Vay cosin clia goc gitta duong thing SB va mit phing (S4D) 1a -

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Céu 25: Cho hinh chép S.ABCD cé ddy ABCD 14 hinh vudng canh a . Hai mit phing (S4B) va (SAC)
ciing vudng goe voi day (ABCD) va SA=2a . Tinh cosin ciia goc giita duong thing SB va mit
phang (S4D).

1
A. —. B. 1. C.ﬁ. D.ﬁ.
2 5 5
Loi giai
Chon D

(S4B) L (ABCD)
(SAC) L(ABCD) = SAL(ABCD).
(SAB)N\(SAC) =54

AB L AD
{ = AB 1 (S4D).

AB 1 SA(SA4 L (ABCD))

Do hinh chiéu cia SB 1én mat phang (S4D) 1a SA nén goc giita duong thing SB va mét
phing (SAD) la géc giita hai duong thang SB va SA.

SB=~/SA>+ AB*> = a5 .

SB 5

25

Vay cosin clia gbc gitta duong thang SB va mit phing (S4D) 1a -

Céu 26: Cho hinh chop S.ABCD c6 day ABCD 14 hinh vudng canh «, tam gidc SAB déu va nim trong
mit phang vudng goc voi day. Goi a 1a goc tao boi dudng thang BD véi (SAD). Tinh sina ?

AP B. . c. Yo p. Y10
2 2 4 4
Loi giai
Chon C
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SAD

Cau 27:

_BH
BD

Ta ¢6 sin(BD,(SAD))=sina

ABCD 14 hinh vuéng canh a, suy ra BD = a~2

Ké BH vudng goc SA (H thudc SA), BH vudng goc AD suy ra BH vudng goc (SAD).

a\3

Tam giac SAD déu canh a, dudng cao BH = >

T, va suy ra sina = e

Cho hinh chép S.ABC ¢6 S4 =SC=§, SB=av2, ABzBCz#; AC=a. Tinh gbc
(8B, ABC)
A. 90° B. 45° C. 30° D. 60°
Loi giai
Chon B
S

C

Goi I, J 1an luot 14 trung diém ctua AC, SB, H 1a diém chiéu cua S 1én IB
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Co6 S4=S5C.Suyra ASACcantai S, Suyra SI L AC
C6 SA=SC, BA=BC,BC chung. Suy ra ASAB=ASCB . Suyra J4=JC.
Suy ra AJAC can tai J, 114 trung diém AC. Suyra IJ L AC

Co AC L SI;AC L 1J . Suyra AC L(SIB)
Suy ra (ABC) L(SIB), C6 (ABC)N(SIB)=1IB, SH L IB.Suyra SH 1L (ABC)
Suy ra BH la hinh chiéu cua SB 1én (4BC)

Suy ra (SB,(ABC))=SBI
Co SI =~/SA> — AI* :%, IB=~/AB> — AI* :%, SB =a\2

2 2 2 o
C6 Cos 551 =SB 1B =S 2 Suyra SBI =45°.
2SB.IB 2

Cau 28: Cho hinh chép S.ABCD c¢6 day ABCD 1 hinh chir nhat, 4B = a, AD = a+/3 . Mt bén SAB 1a
tam giac déu va ndm trong mit phang vudng goc voi mit day. Cosin cua goc gitra dudng thing
SD va mit phang (SBC) béang

B B. 3 2B p. !
4 4 5 4
Loi giai
Chon A

Goi H,M lan luot 13 trung diém ciia 4B, SB; O 1a tim cta hinh chit nhat ABCD .
Taco MO//SD.

Dé thiy BC L (SAB)= BC L AM ,ma SB L AM nén AM 1 (SBC).

Xét tam giac AMO, co:

a3

2

AO:%AC:%\/a2 +3a’ =a;

AM =

9

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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2 2
M0=1SD=%\/SH2 + HD? =%\/SH2 + HA® + AD? :%\/{ﬁj +[%j +3d® =a.

2 2

= AAMO can tai O

, AM? , 3d’
d(o;AM>_JM0 "~ 4 \/

:>sinA/M\O: = 16 :\/E.
oM oM a 4
J13

= cos(m) — sin AMO :T

Cau 29: Cho hinh chép SABCD c6 day ABCD la hinh cht nhat véi 4B = a2 ; BC=a va
SA=SB=SC=S8D=2a.Goi K la hinh chiéu vuong goc cia B trén AC, H la hinh chiéu
vudng goc clia K trén SA. Tinh cosin goc giita duong thing SB va mit phang (BKH ).

A.ﬂ. B. L. c.ﬁ. D. 3.
4 3 5
Loi giai
Chon A

+Taco BD=AC =a/3; SO=+SB*> - OB> =“‘é§.

BK® BC® BA™ 2a 3

AK:EACZZ_"
3 3

+ Ta dé dang chimg minh dugc SH L (BKH )= SB,(BKH)=SBH .

;BE = a\/g = %BK nén K la trong tdm cua tam giac BCD .

a~'39
.

+ Taco ASOAwAKHA(SzK):KH.SA=SO.KA<:>KH=

Ban word dé va 10i gidi vui long Ih Zalo: 0834332133 m
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Viay cosS/Bl\{:ﬁ=ﬂ.
SB 4

Cau 30: Cho hinh chop S-ABCD ¢4 day ABCD | hinh chit nhat, 4B=a BC=a/3, SA=a vy S4

vudng goc voi day A4BCD  Tinh SINQ voi @ 13 goc tao boi gitta dudng thdng BD va mit phing

(SBC).
) ) 7 ) 3 . 3
A. s1na:—2. B. smag=—-. C. sma:£. D. sina=—.
4 8 5 2
Loi giai
Chon A
S K X
I\
| AN
I AN
| N
| AN
al) AN
l
| M
U< WY
// A _ - D
B” a3 c

Ké Sx//BC , dung K € Sx sao cho SK =BC .
Trong (KDC),ké DM 1L KC = DM 1 (SBCK) => MB 1a hinh chiéu vuong goc cia DB lén

(SBCK) . Khi d6: BD,(SBC)=BD,(SBCK)=MBD .

a2

DM _ ) _ V2
BD \/(a \5)2 g

Cau 31: Cho hinh chép S.ABC c6 day la tam gidc vuong tai C, CH vudng géc voi AB tai H, I 1a

Ta co: sin@ =

trung diém cta doan HC . Biét SI vudng goc voi mit phing day, ASB =90°. Goi O 1a trung
diém cuia doan AB, O' 13 tAm mit cau ngoai tiép tir dién SABI . Goc tao boi dudng thing 00’
va mit phing (ABC ) bang
A. 60°. B. 30°. C. 90°. D. 45°.

Loi giai

Chon B

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com@

Cau 32:

Do ASB =90° nén tim O’ cia mit ciu ngoai tiép tr dién SABI nam trén dudng thing d di qua
trung diém O cuia doan thang 4B va d L (S4B). (1)

Trong mit phing (SCH ) ké IK 1 SH tai K.

Theo gia thiét S/ L(ABC) suy ra SILAB. Ta SILAB va ABLCH suy ra
AB 1 (SCH)= AB LIK .

Tu IK L SH va AB LIK taco IK 1(S4B). (2)

Tir (1) va (2) taco IK [|d . Boi vy (00(4BC))=(d;(4BC)) = (IK;(4BC)).
Vi (SCH ) 1 (ABC ) nén /H 1a hinh chiéu vudng goc cia K trén mit phing (ABC ) Béi vay
(IKA(ABC)) — (K. IiT) - FIK — FES1 .

Do tam giac ABC vuong tai C va S4B vuong tai S nén CO = SO =%.

Xét hai tam gidc vudbng CHO va SHO c¢c6 CO=S8SO, canh OH chung nén
ACHO = ASHO(c.g.c), boi vay CH = SH .

Xét tam gidc SIH vuong tai [ co IH:CTH:STH,tacé sin@:%:%:@:wc’.

Vay (00';(4BC))=30°.
Cho hinh 1ap phuwong ABCD.A'B'C'D’ . Goi M , N lan luot trung diém cta canh AC va B'C’.

Goi « la géc hop giita dudng thang MN va mit phang (A'B'C'D'). Tinh gia trj cla sinc .

A. sina:—s. B. sina = C. sina:—z. D. sina:l.
5 2 2

NG
Loi giai

Chon B
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4 D
I M
B 1 3
| I|
| I
Iy |
(I |
- Se -
// -4= ~
- - ~
—
B N <

it AB=a>0.Goi P 1a trung diém ctia canh 4'C' = MP L (A'B'C'D").

Suy ra @ =(MN,(4'B'C'D'))=MNP.

5
Xét tam gidc vudng MNP ta c6 MN =~/ MP* + PN’ =§.
:sina:sinmzﬁz a :i.
MN a5 s
2

Cau 33: Cho hinh chop d&u S.ABCD c6SA4 = [5a, AB = a. Goi M, N, P, Q lan luot Ia trung diém cua

SA,SB,SC,SD . Tinh cosin cta goc giita duong thing DN va mit phing (MQP).

NRES B L e p. Y15
2 2 2 6
Loi giai
Chon A

Do M, N, P, Q lan lugt la trung diém ctia S4,SB, SC,SD nén mit phang (4BCD) song song
mit phiang (MPQ) suy ra goc gitra duong thang DN va mit phang (MQP) cling 1a goc gitra
duong thing DN va mit phing (ABCD).

C6K = SO N DN .Do S.ABCD hinh chép déunén SO L (ABCD) suy ra hinh chiéu vuong
goc cua dudng thang DN trén mat phéng(ABCD) 1a duong thang DO nén

(DN,(4BCD)) = (DN, DO).
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Xét tam gidc vudong SOAcd OA4 = ga;SA = \/ga = SO = %a .Ma K la trong tdm tam

V2a

1 —_
giac SBD = OK = ESO = BN = OD = AOKD vudng can tai O hay KDO = 45°.

J2

Hay (m) =45" = Cos(m = -

Cau 34: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhat, AB=a, BC = a\/g, SA=a va SA
vuodng goc voi ddy ABCD . Tinh sina , v6i a 14 goc tao bai giita dudng thang BD va mat phang

(SBC).
A. sina:ﬁ B. sinaz:—3 C. sin(x:—2 D. sinag =—
2 4 5
Loi giai
Chon C

ABCD 1a hinh chir nhat nén BD =2a, tacé AD//(SBC) nén suy ra

d| D,(SBC)|=d[ 4,(SBC)|=4H véi AH L SB.

a2
2

Tam gidc SAB vudng can tai 4 nén H 1a trung diém cta SB suyra AH =

d[D,(SBC)| _d[4.(SBC)] _ af 2

vay sin E)j(S?C) =

BD BD 2a 4
Cau 35: Cho hinh hop ABCD.A'B'C'D’ ¢6 M, N, P lan luot 1a trung diém cta cac canh A'B’, A'D’,
C'D'. Géc giita duong thing CP va mit phang (DMN ) béng
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A. 60°. B. 30°. C. 0°. D. 45°.
Loi giai

Chon C

Xét tam giac A'B'D' co:

M 1a trung diém cia A'B' va N la trung diém ctua A'D’

nén MN la duong trung binh ctia tam giac A'B'D’

Suyra MN // B'D',ma B'D' // BD nén MN // BD = M, N, B, D dong phing.

MP //=B'C’ ‘
) = MP //= BC nén ti giac MPCB 1a hinh binh hanh= CP // BM .

Ta co
BC //I=B'C'

CP /| BM
Ta ¢ { = CP // (BMND)= CP /| (MND).

BM < (BMND)
Do d6 (CP,(MND))=0".

Cau36: Cho hinh chép S.4BCDcé day ABCD la hinh vudng, canh bén S4 vudng géc véi mit phang
ddy. Goc phang nhi dién [S,BC, 4] la

A. SBA. B. SCA. C. ASC. D. 4SB.

Lo giai

Chon A

.. [BC L 4B
Ta cé: = BC 1 (S4B)= BC L SB.

BC L SB
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(SBC)n(4BC)=BC
Khi d6: {sB 1 BC =[S,BC,4]=5BA.
AB 1 BC

Cau 37: Cho hinh chép S.4BC c6 S4 1 (ABC), ddy ABC la tam gidc déu canh a va S4 =37a. Tinh s6 do

goc phang nhi dién [S,BC, 4].

A. 60°. B. 90°. C. 30°. D. 45°.
Lo giai

Chon A

Goi I latrung diém BC = 4I L BC (Vi ABC latam gidc déu).

.. [BC LAl
Ta cé: = BC 1 (84I)= BC L SI .
BC 154

(SBC)n(4BC)=BC
Khi d6: {s7 L BC =[S,BC, 4]=SIA.
Al L BC

a3
=

Ma AABC déu canh a= 4l =
, a . , —~ S4 —
Xét ASAI vudngtai 4, ta co: tanSIA=E=\/§:>SIA=6O°.

Cau38: Cho hinh chép t& gidc déu S.4BCD cé canh ddy bing a, chidu cao hinh chép bing —2—. S8 do

23

ctia goc phang nhi dién [S,BC, 4] bang

A. 60°. B. 75°. C. 30°. D. 45°.
Lo giai

Chon C

Goi O la tdm cha hinh vuéng 4BCD va I la trung diém cla BC.

a

23’

Vi S.4BCD la hinh chép t& gidc déu nén SO L (4BCD) va SO =

Va SC =SB nén tam gidc SBC cantai S = SI L BC.
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(SBC)(4BC)=BC
Ta c6: {BC L SI = [S,BC, 4] = SIO
BC Lol

Ta c6: oI la dwong trung binh tam giac 4BC nén oI =%AB =%a.

3

Xét ASIO vuongtai O, ta co: tanS?b:%:T:Q\O:wO.

Vay s6 do goc phang nhj dién [S,BC, 4] bang 30°.

Cau 39: Chot& dién OABC cé 04, OB, OC d6i mot vudbng gdc nhau va OB
s6 do clia goc phang nhj dién [0,BC, 4].
A. 60°. B. 30°. C. 45°.
Lo gidi
ChonB
A
[e] C
£\
\ I
B
Goi / latrung diém cla BC= Al L BC.
Ta co: {BCLO[ = BC 1 (40I)= BC L Al
BC 1 04
(OBC)(A4BC)=BC
Khi d6: {BC L a1 =[0,BC,4]=0IA.
BC LOI
Va ol =%BC = %\/OBZ +0C* =a 3.
Xét AOAI vubng tai A ,tacéd: tan OIA :%:?: OIA =30°.
Vay [0,BC,4]=30°.
Cau 40:

=0C=a6, OA=a.Tinh

D. 90°.

Hinh chop déu S.ABCD c6 tét ca cac canh bang a . Tinh cosin clia goc phang nhj dién [S,BC, 4]

6

5. 6. 2

3 2
Lo giai

N | =

Chon D

p. 3.

3
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Goi 0 1a tdm cla hinh vuéng 4BCD va I trung diém cla BC
Khi d6: SO 1L (4BCD) va SI L BC.
(SBC)~(4BC)=BC

Taco: {0l 1 BC
SI 1L BC

=[S,BC, 4]=SI0.

a

Va ASCD déu canh a = ST = 23 .
5o 0

Xét ASOI vubng tai O, ta cd:cosSIO = 3
Cho kh&i hop chit nhat ABCD.A'B'C'D' ¢6 day 1a hinh vudng, BD =2a, géc phang nhj dién

Cau 41:
[4',BD, 4] bang 30°. Tinh d6 dai canh A4’
2a+3
A. ‘f. B. . C. “*B. D. “*g.
L& gidi
Chon D
A’ .D’
BI ‘lli \“ \\\ - C,
tf’ ‘11—‘_—-‘-—‘-\ ------ :__\_:‘ D
r‘ e \_‘Q—_—“'
e O
B C

Goi O la tdm cda hinh vudng 4BCD .

, (BD 140 , ,
Ta co: = BC 1L (A'A0)=BD L A'0.

BD L A4’
(A'BD)(ABD)= BD

Khi d6: ;4’0 L BD
AO 1 BD

=[4,BD,A]= 404 =30°.

1 ah

Xét A4'40 vubngtai 4,ta cd:tand'Od="2 = A4’ = 1,
AO NE) 3

’

Cau 42: Cho hinh chép S.ABCD cé ddy ABCD la hinh chi* nhat, AB=2a,AD=a, ASAD d&u va nam
trong m3t phang vudng géc v&i mat day. Goi ¢ la géc phang nhj dién [S,BC, 4]. Khang dinh

nao sau day la dang?
A. p=60°. B. tangozT. C. p=30°. D. tang0=73.

Loi giai
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Chon A

Goi H,K lan luvot |a trung diém cha 4D, BC .

Suyra SH 1L (ABCD) va HK 1 BC.

.. [BC LHK
Khi do: { = BC L (SHK)= BC L SK .
BC L SH
(SBC)(4BC)=BC
Ta cé: {HK L BC =[S,BC,A]=SKH = ¢.
SK 1 BC

Xét ASHK vuobng tai H, ta co:

tan¢:tan§{71:£:\/§:>¢>:60°.
HK

Cau43: Cho hinh chép S.4BC c6 ddy ABC vudng cantai B, AB=BC=a, SA=a/3, SAL(ABC).S6
do clia goc phang nhij dién [S,BC, 4] la
A. 90°. B. 30°. C. 45°. D. 60°.
L&i giai
Chon D

.. [BC L A4B
Ta cé: = BC 1(S4B)= BC L SB.
BC 154

(SBC)n(4BC) = BC

Khi d6: {BC 1 4B =[S,BC,4]=S5BA.
BC 1 SB
Xét ASAB vudng tai 4, ta co: taniBE:% _aV3 =3 = SBA=60°.
a

Cau 44: Cho hinh chép S.ABCD c6é day ABCD la hinh vubng canh a, SA vudng géc véi mat ddy va

_al6
6

SA

. Khi d6 s8 do cta goc phang nhi dién [S,BD, 4] la
A. 30°. B. 75°. C. 60°. D. 45°.

Lo giai
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Chon A

Goi O latdm cuta hinh vuéng 4BCD.
, |BD L1 AO
Ta co: {

: = BD 1 (SA0)= BD L OA.
BD 1S4

(SBD)(4BD) = BD
Khi dé:J04 1 BD = [S,BD, 4] = S04 .
SO L BD

Y

a

Xét ASOA vudng tai 4, ta Cc'):tanS/071=%= 6__33 -

av2 3
2

Vay goc phang nhi dién [s,BD, 4] bang 30°.

SOA = 30°

D. tan¢=\/g.

Cau45: Cho hinh chép déu S.4BCD c6 tat ca cac canh déu bang a. Goi ¢ 1a géc phang nhi dién
[B,SD,C]. Ménh dé nao sau day la ding?
A. tan(pzx/E. B. tan(ng. C. tangoz?.
L& gidi
Chon A

, {OC 1 BD
Ta co:

= 0C 1 (SBD)=0C 1 SD (1)
ocC L SO
Trong mat phang (SBD), tir O ké OH L SD tai H (2)
T (1) va (2) = SD L(COH)= SD L CH .

(SBD)~(SCD) = SD
Khi d6: JoH L SD —[B,SD,C]=0HC = ¢
CH 1 SD

Xét AOHC vubngtai H, taco:

tang = tanorC = 2€ 3.
OH
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BAI 4: HAI MAT PHANG VUONG GOC
A. KIEN THU'C CO BAN CAN NAM

b ' -

.

1 -

Hinh 44

Pé cong trinh x4y dung dugc an toan va bén viing, ngudi ta thuong xay tudng nha vudng goc véi nén nha.
(Hinh 44).

Hinh anh twong nha vuéng goc véi nén nha goi nén khdi niém ndo trong hinh hoc?

I. PINH NGHIA

HD1: Hai vach ngan tu trong Hinh 45 goi nén hinh anh hai mat phing (P) va (Q) cit nhau va tao nén

bdn gbc nhi dién, Cac gbc nhi dién d6 c6 phan 1a nhitng goc nhi dién vudéng hay khong?

Hinh 45
Loi giai
Céc goc nhi dién do 1a géc nhi dién vudng

Nhén xét: Hai mit phang cit nhau tao nén bén goc nhi dién. Néu mot trong bdn goc nhi dién d6 vudng thi
cac goc nhi dién con lai cung vudng.

Ta c6 dinh nghia sau

Hai mat phfmg cit nhau tao nén bén goc nhi dién. Néu mot trong cac goc nhi di¢n do 1a géc nhi di¢n vuong
thi hai mat phing da cho goi 1 vudng géc véi nhau.

Khi hai mit phang (P) va (Q) vudng goc véi nhau, ta ki hidu (P) L (Q) hodc (Q)L(P) (Hinh 46).

Hinh 46
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Vi dy 1: Cho hinh chép S.4BCD c¢6 ABCD la hinh thoi, AC cit BD tai O va SO L(ABCD). Chiing
minh rang (SAC) 1 (SBD) .

Loi giai

Hinh 47
Ta thdy: Goc AOB 1a goc phing nhj dién ciia goc nhi dién [4, S0, B]. Do 04 L OB nén AOB=90". Vi

vay goc nhi dién [4, SO, B] 1a goc nhi dién vudng. Hai mit phang (SAC), (SBD) cét nhau tao nén bén
goc nhi dién, trong d6 goc nhi dién [A,SO,B ] la goc nhi dién vudng nén (SAC) L (SBD).
Luyén tap 1: Néu vi du trong thyc tién minh hoa hinh anh hai mat phang vudng goc.
Loi gidi
Trong thuc tién minh hoa hinh anh hai mat phiang vuéng goc:
K¢ tu, Tuong va san nha

IL. PIEU KIEN PE HAI MAT PHANG VUONG GOC

&)
> 2

Nén nha, canh cira va mép canh cira & Hink 48 goi nén hinh anh mit phiang (P), mit phing (Q) va
duong thing ¢ ndm trén mit phang (P) . Quan sat Hink 48 va cho biét:

a) Vi tri tuong dbi cia duong thang @ va mit phang (Q) ;

b) Hai miat phang (P) va (Q) c6 vudng goc véi nhau khong.

Hinh 48
Loi giai

a) Puong thing a vudng goc v6i mit phing (Q)

b) Hai mit phang (P) va (Q) c6 vudng goc voi nhau
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Pinh i 1

Néu mit phang nay chira mot duong thang ma dudng thiang d6 vudng goc vi mat phang kia thi hai mat
phang d6 vudng goc v6i nhau.

Chirng minh

Gia str ¢6 hai mit phang (P) va (Q) thoamin a = (P) va a L (0). Goi O 1a giao diém cua a va (Q).
Do hai mit phang (P) va (Q) cung chita O nén hai mit phang d6 cat nhau theo giao tuyén d di qua O.
Trong mit phang (Q), qua O ké duong thiang b vudng goc v6i d . Lay hai diém M, N lan luot thudc

duong thang a,b (Hinh 49). Ta thiy duong thing d vudng goc véi hai tia OM,ON , suy ra goc MON
1a géc phang nhi dién ctia géc nhi dién [M,d,N]. Do a L (Q), ON = (Q) nén a LON ,suyra

MON =90". Vi thé, géc nhi dién [M,d, N] la géc nhi dién vudng hay (P) L (Q).

$ ™
| (_) ‘.!- : ‘6,'
e P
|
Hinh 49
Vidu 2. Cho hinh chép S.ABCD cé6 SA L (ABCD), day ABCD la hinh chit nhat (Hinh 50 ). Chung

minh rang;
a) (SAB) L (ABCD)
b) (S4B) L (SAD).

B L
Hinh 50
Loi gidi

a) Do SA L (ABCD),S4 c (SAB) nén (SAB) L (ABCD).
b) Vi S4 1 (ABCD), AB —c (ABCD) nén SA 1 AB.
Do AB vudng goc voi hai duong thang SA va AD cat nhau trong mit phang (SAD) nén AB L (SAD).
Tacod: AB 1 (SAD), AB c (SAB) nén (SAB) L (SAD).
Luyén tap 2. Cho hinh chép S.4BCD ¢6 déy ABCD la hinh thoi, S4 L (4BCD). Ching minh ring
(SAC) L (SBD) .

Loi giai
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C6 S4 L (ABCD)=>54 1 BD(1)

C6 ABCD 1a hinh thoi => AC L BD(2)
(1) va(2)=>BD L(S4C)

ma BD < (SBD)

= (84C) L(SBD)

III. TINH CHAT

Cho hinh chép S.OAB thoa man (40S) L (40B), AOS = AOB=90" (Hinh 51) .
3

Hinh 51
a) Giao tuyén ctia hai mat phiang (40S) va (40B) la duong thang nao?

b) SO c6 vudng goc véi giao tuyén cia hai mit phang (40S) va (40B) hay khong?
¢) SO c6 vudng goc v6i mit phang (40B) hay khong?
Loi giai
a) Giao tuyén clia hai mit phang (AOS) va (AOB) la dudng thang AO
b) SO c6 vudng goc véi giao tuyén ciia hai mit phiang (AOS) va (AOB)
¢) SO c6 vudng goc v6i mit phang (AOB)

Trong trudng hop tong quat, ta co dinh 1i sau:
Pinh li 2
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Neéu hai mat phang vudng goc voi nhau thi bat cir dudng nao nam trong mat phang nay va vudéng goc véi
giao tuyen ciing vudng goc voi mat phang kia.

Chirng minh

p

Hinh 52
Cho hai mit phang (P), (Q) vudng goc véi nhau va cit nhau theo giao tuyén d . Cho dudng thing
a c (P) sao cho a L d.Goi O 1a giao diém cia a va d .
Lay hai diém M, N lan luot trén hai mit phang (P), (Q) sao cho M, N khéng thudc duong thing d .
Goi goc aOb 1a goc phang nhi dién cua goc nhi dién [M,d, N| (Hinh 52). Do goc nhi dién d6 1a géc nhi
dién vudng nén aOb =90’ ,tirc 1a a L Ob . Puong thing a vudng goc voi hai dudng thang cit nhau cia
mit phang (Q) 1a d va Ob nén a 1 (Q).
Luyén tap 3. Cho tr dién ABCD c6 (ABD) L(BCD) va CD L BD. Chimg minh ring tam gidc ACD

vudng.
Loi giai

Vi (4BD) L(BCD)= CD L(ABD)=>CD 1 4B
ma BD L CD

= CD 1 (A4BD)

= CD 1 AD

Vay tam gidc ACD vudng tai D

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com@

Vi du 3. Cho hinh chép S.ABCD ¢6 (S4B) L (ABCD), ddy ABCD 1a hinh chit nhat (Hinh 53 ). Chting
minh rang: (SBC) L (SAB)

Loi giai

B "
Hinh 53
Do (S4B) L (ABCD),(SAB)N(ABCD) = AB,BC c (ABCD) va BC 1. AB nén BC 1 (SAB).

Tacd BC < (SBC) va BC L (S4B),suyra (SBC) L (SAB).

Trong Hinh 54, hai bia cta cudn sach goi nén hinh anh hai mit phang vudng goc v6i mat ban. Hay du
doan xem gay sach c6 vuong goc voi mat ban hay khong.

Hinh 54
Loi giai

Gay sach c6 vudng goc voi mat ban
Pinh 1i 3

Néu hai mat phang cét nhau va cing vudng goc v6i mit phang thi ba thi giao tuyén cta chiing vudng goc
v6i mat phang thi ba do.

Chirng minh
d
r IM

Hinh 55
Gia str hai mit phang (P), (Q) cét nhau theo giao tuyén o ; (P) va (Q) cung vudng goc v6i mit phing
(R). Goi a, b 1an luot 13 giao tuyén ciia mit phing (R) voi hai mit phang (P), (Q). Xét diém M thude
duong thang d (Hinh 55).
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Trong mit phang (P), goi d, 1a duong thang di qua diém M va vudng goc v6i dudng thing a . Theo
Dinhli 2 ,taco: d, L (R).

Trong mit phang (Q), goi d, 1a dudng thang di qua diém M va vudéng goc véi duong thang b . Theo
Dinhli 2, taco: d, L (R).Suyra d, trung d, nén hai duong thang d6 cung nam trén ca hai mit phang
(P) va (Q).Chonén d,,d, va d trung nhau. Vay d L (R).

a2

. Hai mat
2

Vi du 4. Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng canh a vdi tim O, SO =
phang (SAC) va (SBD) cing vudng goc véi mit phang (ABCD) (Hinh 56).

a) Ching minh rang SO L (ABCD) .

b) Tinh goc giita duong thang SA va mit phang (ABCD) .

§

B &
Hinh 56

Loi giai
a) Taco (SAC)L(ABCD), (SBD) L (ABCD) va (SAC) L(SBD)=S0.Suyra SO L(4BCD).
b) Do SOJ_(ABCD) nén goc giita SA va mit phang (ABCD) la goc SAO.

Vi tam giac SA0 vuong tai O c6 SO = A0 = av2

nén tam gidc SAO vuong can tai O. Suyra

SAO = 45°. Viy goc giita dudng thing SA va mat phing (A4BCD) 1a 45°.
Luyén tap 4: Cho hinh chép S.ABCD ¢6 SA L SB, SB 1. SC, SC L S4.
Chtrng minh rang:

a) (S4B) L(SBC);

b) (SBC) L(SCA);

c) (SCA) L (S4B).

Loi giai
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a) C6 SA L SB,SC L SA = SA L (SBC)
= (SAB) L (SBC)(1)

b) C6SA LSB,SB L SC=SB L (SAC)
= (SBC) L (SCA)(2)

¢) Tir (1) va (2)=>(SCA4) L (S4B)

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Chirng minh hai mat phing vuéng géc

1. Phwong phap giai:

D& chirng minh hai mit phang (P) va (Q) vudng goc vi nhau ta s& chirng minh

M6t duong thang d nam trong mat phang (P) vudng goc voi mit phang (Q) hodc nguoc lai, mot
dudng thang nao d6 nam trong mit phang (Q) va vudng goc véi mat phang (P).

Géc gilta hai mat phang (P) va (Q) béng 90o0.

2.Vidu

Vi du 1. Cho hinh chép S.4BC c6 ddy la tam giac ABC vudngtai B va SA L (ABC).

a) Ching minh (SBC) L (S4B).
b) Goi AH va AK lan lugt la dudng cao trong tam gidc SAB va SAC. Chirng minh (SBC) L (AKH ).

c) Goi D la giao diém ca HK va BC. Ching minh rang (SAD) L (SAC).
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Lo gidi
a) Do S4 L (ABC)= S4 L BC.
Tam giac ABC vubngtai B nén AB 1 BC.
Do d6 BC L (SAB)= (SBC)L(S4B).
b) Tacé: BC L (SAB)= BC L AH

M3t khac AH L SC= AH 1 (SBC)= (AHK) L (SBC).

c)Tacéd: AH L (SBC)= AH L SC
Mat khac AK L SC = SC L (A4HK) hay SC L (AKD).

Suyra AD L SC ma SA L AD = AD 1 (SAC).

Do vay (S4D) L (SAC).
Vidu 2. Cho tir dién ABCD cé canh AB vubng gbéc vdi mat
phéng (BCD). Trong tam gidc BCD V& cac dudng cao BE va DF cat nhau tai O. Trong mat phang
(ACD) v& DK vudng gécvai AC tai K. Goi H 1a tryc tdm cha tam giac ACD.
a) Chirng minh mét phang (4DC) vubng goc véi mat phang (ABE) va mat phang (ADC) vubng goc
v6i mat phing (DFK).
b) Chirng minh rang OH vudng goc v&i mit phang (ACD).
Lori gidi

BE 1L CD

a) Ta co: = CD 1 (A4BE)
AB 1 CD

ma CD c (ACD)= (ADC) L (ABE).
DF L AB

Mét khac
DK | AC= AC L(DKF)=(ACD) L(DFK).

~ [DF LBC
Lai cé: = DF 1 (ABC)= DF 1 AC.

b) Do CD L (ABE)= CD L AE.
(ACD) L(ABE)

Ta c6: {(ACD) L (DFK) = OH L (ACD).
OH =(ABE)(DFK)

Vi du 3. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi tdm O canh a va BD = a. Biét canh
SA :% va vudng goc v&i mit phang (ABCD). Chirng minh rang:

a) (SAC) L(SBD).

b) (SCD) L (SBC).

Loi giai
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a) Do S4 L (ABCD)=> SA4 L BD.

Mat khac 4BCD la hinh thoinén AC 1 BD.

Do d6 BD 1 (SAC)= (SBD) L (SAC).

b) Dung OH L SC

Do BD 1 (SAC)= BD 1 SC

Suyra SC L (DHB).

Nhu vay DHB Ia gbc gitra hai mt phéng (SCD) va (SBC).

Tam gidc ABD déu canh a nén

a3

AO=T:>AC=CI\/§.

Dung AK 1 SC= AK =—49C  _ oAk _¢a
JSA> +0C? 22

4 1 e
Tam giac DHB c6 duong trung tuyén HO :EBD = % = ADHB vubng tai H hay DHB =90°.
Do dé (SCD) 1 (SBC).

Vi du 4. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chi* nhat, biét AB=a, AD = a\/z, SA=a va
SA L(ABCD). Goi M latrung diém cta 4D, I lagiao diém clia BM va AC. Chirng minh rang
(SAC) L (SMB).

L&i giai
Ta co: tan@:C—D: a :L.
AD aﬁ \/E
Mt khéc tan AMB =L - ¢ _ /5.
AM a2
2

Do tanCTélT)=cotM:>CT47)+A/]\l\B=90°.

Suyra AIM =90° = AC L BM tai I.
Mét khac S4 L (ABCD)= SA L BM

Do d6 BM L (SAC)= (SMB) L (SAC).

Vi du 5. Cho hinh chép S.ABCD c6 ddy ABCD la hinh

vudng canh 2a, tam gidc SAB can tai S va nam trong mat phang vudng géc véi day. Goi H la trung
diém clia AB. Biét S4 =SB = av/2.

a) Chirng minh rang SH L (ABCD).

b) Chirng minh tam giac SBC vuodng.

c) Chirng minh (SAD) L (SAB); (SAD) 1 (SBC).

Loi giai
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a) Do AS4B cantai S nén dudng trung tuyén déng thoi la dwdng cao suy ra SH 1 AB.
(SAB) L (ABCD)

SH | (ABCD). )
AB =(SAB) L (ABCD) - ( )

Mat khac {

-

b) Do SH L (ABCD)= SH L BC.

Mat khac BC L AB = BC L (SAB)= ASBC vudng tai B.

c) Twong ty cau b ta chirng minh dugc AD L (S4B) suy ra
(SAD) L (S4B).

vl

Mét khac: S4° + SB* = AB* =44’ = ASAB vudng tai B c
S =841 SB.
Lai co:
AD 1 (SAB)= AD L SB=>SB 1 (SAD)= (SBC)L(S4D).
Vi du 6. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a. Mat bén SAD la tam gidc can tai
S va nam trong mit phang vudng géc véi day. Goi M, N, P |an luot |a trung diém cta SB, BC va CD.
a) Chirng minh (S4D) L (S4B).
b) Ching minh AM L BP va (SBP) L (AMN).

Loi giai
a) Goi H la trung diém cta AD.
Do ASAD céan tai S nén dudng trung tuyén dong thoi la
dudng caosuyra SH L AD.
(S4D) L (ABCD)

SH 1 (ABCD).
AD =(SAD) L (ABCD) - ( )

Mat khac {

SH 1 AB
Khi d6 { = AB 1 (SAD)=>(SA4B) L(S4D).
AB 1 AD

MN//SC

= (AMN)//(SHC).
AN //HC

b) Ta co: {

D& thay tan BPC = 2: tan@%:ﬁm@:gov — HC 1 BP.

M3t khac SH L BP = BP L (SHC)

M (AMN)//(SHC):>BPJ_(AMN):>{gfi )AjiAMN )

Vi du 7. Cho hinh chép S.4BCD c6 ddy ABCD la hinh vuéng, SA L (ABCD).

a) Ching minh (S4C) L (SBD).

b) Chitng minh (S4D) L (SCD).

c) Goi BE va DF la dudng cao trong tam gidc SBD. Chirng minh rang (ACF) L (SBC);

(AEF) L(SAC).
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Lo giai
a) Tacéd: ABCD la hinh vuéng nén AC 1 BD.
M3t khac S4 L (ABCD) =S4 1 BD

Do d6 BD 1 (SAC)= (SBD) L (SAC).

D1 AB

A
b) Ta co: = AD 1 (S4B)
AD 1 54

Do d6 (S4D) L (S4B).

c)Tacé: AD 1 (SAB)=> AD L SB.

w  phe 1%

T 1A

T e ——————2
| v

#
1T'\.'!I‘A.

Mt khic: DF L SB = (ADF) L SB=> AF L SB

b
L
#

. [BCL4B
Lai c6: = BC 1 (S4B)= BC L AF.
154 D ¢

Do dé AF 1 (SBC)=>(ACF) L (SBC).
Dé thay tam gidc SBD cantai S c6 2 duwong cao BE va DF nén EF //BD
Mat khac BD L (SAC) (Ching minh & cau a) suy ra EF 1 (SAC)= (AEF) L (SAC).
Cach khac: Taco AF L (SBC)= AF 1L SC
Chirng minh twong ty ta cling c6: AE L SC suyra SC L(AEF)= (SAC) L (AEF).
Vi du 8. Cho tam giac ABC vudngtai A. V& BB' va CC' cung vudng goc véi (4BC).
a) Chirng minh (A4BB') L(ACC").
b) Goi AH, AK la cac dudng cao clia AABC va A4AB'C’. Chirng minh (BCC'B') va (AB'C") cung
vudng goc véi (AHK).
Loi giai
a)Tacéd: CC' L(ABC)= CC' L AB
M3t khac AB L AC = AB L (ACC')=(A4BB') L(ACC").
b) Do AH 1 BC, BB' L (ABC)= BB' 1 AH

Suyra AH L (BCC'B')= (AHK) L (BCC'B').

M3t khac AH L (BCC'B')= AH L B'C'

Lai co: AK L B'C'= B'C' L (AHK )= (AHK) L(4B'C').
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Dang 2: GAc gitra mat bén va mat day

1. Phwong phap giai:
Tinh goc gitta mat phang (S4B) va mét phang day
(4BC).

Dung duong cao SH 1 (ABC), dung HE L AB.

Khi d6 AB L (SEH)=>((S4B);(4BC))=SEH.
2. Vidu
Vi du 1. Cho hinh chép S.4BCD c6 SA L (ABCD), déy la

hinh chit nhat ABCD v6i AB = a; AD = a</3. Biét ring mit phing (SCD) tao véi day mot goc 60°.
a) Tinh cosin géc tao béi mat phang (SBC) va mit day (ABCD).

b) Tinh tan géc giita mat phang (SBD) va mit phang (ABCD).

Loi giai
po {25, €D 1 (SDA) do a6 goc gitra it phing (SCD) va déy 1a SDA = 60°
L P (SDA) do d6 géc gitra mét phang ( ) va day Ia =
Suy ra S4 = ADtan 60° = 3a.
0 { = BC L(SBA)=((SBC);(A4BC))=SBA
BC 1 AB
— AB AB a 1
Mat khdc cosSBA=—= = = .
SB sa?+4B> oa*+a> 10
N 1
Va SBC);(ABC))=—.
y COS(( )i( )) N

b) Dung AH | BD = BD L (SHA)= ((SBD);(4BC))= SHA.

Lai co: AH = ABAD :“‘B.

JAB* + 4D* 2

Suy ra tan((m)) — tan SHA = % = 2./3.

Vidu 2. Cho khéichdp S.ABC cé ddy ABC latam gidcvudngtai B cd AB = ax/g; BC =a, tam giac SAC
la tam gidc can tai S va thudc mat phang vudng goc véi day. Biét dudng thang SB tao vdi day mot goc

60°. Tinh géc ((SBC);(4BC)).

Loi giai
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Goi H latrung diém clia AC, do tam gidc SAC can néntac6: SH L AC. Mat khac (S4C) L (ABCD)
nén SH 1 (A4BC).

Khi do: (SB;(ABC)) = SBH =60".
Ta cé: AC =~ AB* + BC’ :2a:>BH:%AC:a.

Khi d6: SH = atan60° = av/3.
Dung HK 1 BC = BC L (SHK).

— SKH = (W), trong dé ta cé:

HK=£ af ; SH = a\/_:>cosSKH—L
2 5
Vay ((/W) =@ VOi coscp:%.

Vi du 3. Cho hinh chdp S.4BCD c6 day ABCD 13 hinh thoi, c6 AB =2a va gbc BAD =120°. Hinh chiéu

vudng goc clia S xudng mit phang day (ABCD) trung véi giao diém 7 cla hai dudong chéo va SI :%.
Tinh goc tao b&i mét phing (SAB) va mét phang (ABCD).

Loi giai
Goi ¢ la goc gitta hai mit phang (SAB) va mit phang (ABCD). Goi H la hinh chi€u vuéng goc clia /
trén AB.
Ta 6. {AB L HI

= AB L (SHI).
AB L SI

Do d6 ¢ = (SH;IH )= SHI.

Do BAD =120° = BAI = 60° = AABC d&u canh 2a nén

IA=a=IH = IAsmIAB IAsin 60° = —— \/7
Dodétan(pzﬂzich:%”.
IH 3

Vi du 4. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang

vudngtai 4 va B c6 AD =2a va AB = BC = a. Hai mat phing (SAB) va (SAD) cung vudng goc v&i ddy.
Biét mat phang (SBC) tao voi ddy (ABCD) mot goc 60°. Tinh tan géc tao bdi mdt phang (SCD) va
(SBD) v&i mit phang (ABCD).

Lo gidi
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= BC L(SBA). s

 |BC L AB
Ta co:
BC 1 S4

Khi do: ((SBC);(ABCD)) = SBA = 60°
— SA= ABtan 60° = a~/3.
Goi I latrung diém cta AD = ABCI la hinh vudng canh D

1
a:>CI=a=5AD:>AACD vudng tai C.

CD 1 AC " =
Ta cé: = CD L(SCA).
CD 1 54
Do dé ((S/CD/);ZIFD))=(SC;AC):S/C?4 va tan SCA = 54 \/7 \/_
AC x/AB +302

Dung AE L BD, lai c6 BD 1 SA=> BD L (SEA)=>((SBD);(A4BCD))=SEA.

Ta co: AE:ﬂZZa @4_&_\/_
JAB* + AD? AE

Vi du 5. Cho hinh lang tru ABC.A'B'C’ cé day la tam gidc déu canh 2a. Hinh chi€u vudng géc clia A’ |1én
mét phang (ABC) la trung diém clia canh 4B, gdc gitta dudng thang A'C va mit déy (ABC) bang 60°.

Tinh cosin goc giita mat phang (A4'AC) va mat day (ABC).
Lori gidi
Goi H latrung diém canh 4B tacé: A'H L (ABC)

Do d6 A'CH = 60°. Lai c6: CH = ACsin60° = a/3
= A'H = CH tan 60° =3aq.
Dyng HK L AC tac6A'H L AC= (A'HK) L AC

(

Khi d6 HK = HAsin 60° = 4

Ta co: cosA/’K?I: HK = ! > 0.

JHK + 40 V13

Do vay cos ((’AW) -

1
N
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Dang 3: GAc giira hai mat bén

1. Phwong phap giai:

Tinh goc gilta hai mat bén (SAC) va (SBC).

Cach 1: Tinh gbc giita 2 duwdng thang a va b lan lugt vudng
goc voi mit phang (SAC) va (SBC).

Céch 2: Dyng dudng cao SH L (ABC).

Lay diém M bat ky thudéc AC, dwng MN L HC.

Lai c6: MN L SH = MN L (SHC)= MN L SC.

Dung MK L SC = SC L (MKN)
— ((SAC)A(BC)) = (M),

2.Vidu
Vi dy 1. Cho hinh chép S.ABC c6 SA4 vudng géc véi mat phang (4BC), day ABC tam giac vudng tai

B ¢6 AB=a, BC =a/3. Biét S4 =¥, tinh géc gilra hai mat phang (SAC) va (SBC).
Loi giai
Dung BH | AC=> BH 1 (SAC)=> BH 1 SC. o

Dung HK 1 SC = (HKB) L SC

= ((SBC);(54C)) = HKB.

A
Tacé: SA=~/SB> - 4B* =2 2 B>+ BC? =
Khidosmkcg=1K_54_ 84 1 _ pp_¢@
HC SC SA2+4Cc* 3 3
Métkha’c:BH:Bi'ﬁC:i:t @_BH NG

= HKB = 60°. Vay goc giita hai mit phing (SAC) va (SBC) bang 60°.

Vi du 2. Cho hinh chdép S.4BCD 6 day ABCD Ia hinh thoi canh a ¢6 ABC =60°, SA 1 (4BC) va
SA = a. Tinh cosin géc gilra:

a) (SBC) va (SCD).

b) (S4D) va (SCD).

Loi giai
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a) Nhan xét A4BC 13 tam giac d8u canh a vi 4B=BC =a va ABC = 60°. Goi O la tdm cla hinh thoi
ABCD.

BD 1 AC
Ta co: { gy = BDL(84C)= BD LSC.

Dung BE 1 SC = SC 1 (BED).
Mat khac: S4=AC =a = ASAC vubngcantai 4 suyra

a2
1

ECO = 45°. Khi d6 OF = OC'sin 45° =

\/§ A OB—\/E.

Lai co: OB——:>t nBEO =—=
2 OF

Do BED = 2B/E\0 str dung cong thirc lwvgng gidc hodc may

tinh CASIO ta tinh duoc cos]?ET) = _75

2 2 2
Cach khéc: Ta c6: BE = DE =JOE? + OB’ = £:>cosBED—EB zggEDBD =75.

Suy ra cos (m) = é
CM 1 AD

= CM 1 (S4D)= CM L SD.
CM 154

b) Dung CM L AD ta cé: {

Dung CK L SD = SD L (MKC).

. 3
Tam giac ACD déu canh a nén CM :§. Do SA=AD =a = ASAD vudng can tai 4 suyra
a2
R

SDM = 45°. Do d6 MK = MDsin45° =

e ‘M —
Suy ra tan MKC = Z\CI_K = \/g = cosMKC =

1
7
1
7
Vi du 3. Cho hinh chép S.ABCD c6 day ABCD la nlra luc gidc déu canh a vdi AD =2a, biét rang
SA L (ABCD) va mit phang (SCD) tao voi day mot gée 45°. Tinh cosin géc gitta 2 mét phang (SCD)

va (SBC).

Vay cos (m) =

Loi giai
Do AD =2a nén t& gidc ABCD ndi tiép trong dudng tron duwong kinh 4D =2a
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AC 1 CD
Ta co: = CD 1 (S4C)

CD 1 S4
Suy ra ((SCD);(4BCD)) = SCA = 45° A\
= S4=AC =4a’ —a*> =a\3 F
Dung AE L SC = AE L (SCD) D

AH | BC ,
Dung { = AF L (SBC), gbc giita 2 mit phang

H H B
(SCD) va (SBC) la géc gitta AE va AF.
Taco: AE = 54.4C = a\/g; AH = ACsin30° =&.
JSA+4C* 2 2

Suyra AF ——SAAH___aV3 4o e (SBC)= AF L FE. Do d6 cos FAE = L 10

AE 5

s+ a5
Vi du 4. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chi¥ nhat véi AB=a; AD = a\/g, canh bén
SA L (ABCD). Biét mat phang (SBC) tao voi mat ddy mét goc 60°. Tinh cosin goc giita hai mdt phang
(SBC) va (SCD).

Loi giai
Do SA L (ABCD) va BC L AB=> BC 1 (SBA)
Do d6 (SBC);(ABC)=SBA=60"; AC=2a
= SA = ABtan 60° = a~/3.
Dung DE L AC(E e BC) tai I, mitkhac DE 1 S4
— DE 1 (SAC) = DE 1 SC.

Dung IH 1 SC = SC L (EHD). Ta c6: DI = DCsin ICD

trong dé tan ICD = NEES ICD = 60°.

2
Suy ra DI = asin 60° =§; DE = DC” _ 24

DI 3
= [E =DE - Dl—izcl «/ﬁ—— mnlCH-ﬁ:ﬁ:IH:ICsinﬁ{z’:&
sC 71 207
Suyra £ =JEF 17 =2 6D - o
—  EH’+HD*- EDz_—\/E \E.

Do ddé cos EHD =

IR ID <o:>cos((SBc);(SCD))=T

Vi du 5. Cho hinh chép S.4BCD c6 day la hinh vuéng tdm O, canh a. Biét S4 1 (ABCD), tinh d¢ dai
doan thang S4 dé gbc gitta mat phang (SBC) va (SCD) bang 60°.
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Lo gidi
) {BD L 4c
Ta co:

= BD 1 (SAC)= BD L SC.
BD 1 84

Ké BI L SC = SC L(BID).

ol 1LSC

BIO = EBID

= Trwong hop 1: BID = 60° = BIO =30".
Ta co:

a
2

tanf?lb=%=tan30”:>0]= 6 >0C =

= Trwdng hop 2: BID =120° = BIO = 60°.

a6

Ta co: tanl%=i0:tan60”:Ol= )
10 6

Mat khac: sinlC/\Oz%:?: tanIC/\OzizSA :ACtanIC/\Oza.

2
Vi du 6. Cho hinh chép S.ABCD c6 ddy ABCD la nira luc gidc déu canh a véi AB=2a, biét rang
SA L(ABCD) va S4= a~/3. Tinh tan géc gitta 2 mit phing (S4B) va (SCD).
L& gidi
Do ABCD la ntra luc gidc déu canh a v&i AB =2a = ABCD ndi tiép
duong tron duong kinh 4B. Do d6 ABD = 90°.
Goi [ = ABNCD = SI =(SAB) N (SCD).

AI L BD 4
o = BD 1 (S4I)= BD L SI.
BD 1 54

Dung BK L SI = SI L (BKD).

Khi d6 ((S4B);(SCD)) = (BK,KD) = BKD.
Do BD L (SAI)= BD L BK = AKBD vubng tai B c6

BD =~ AD* — AB*> = a°/3.

BC//AD
Do 1 = BC la dwong trung binh trong tam gidac AID = AB =BI va Al =2a
BC=—A4D
2
k=Lt SAAL_aPl e BD
2 2 SA* + AP 7 BK

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Quan sat ba mit phing (P) , (Q), (R) ¢ Hinh 57, chi ra hai cip mét phang ma mdi cp gdm hai

mit phang vuéng goc voi nhau. Hay sir dung ki hiéu dé viét nhiing két qua do.

Hinh dnft md plhong vé ink LOTUSar-1
(Nguan: JICA Vigt Nam)
Hinh 5/

Loi gidi
Hai cap mit phang ma mdi cip gdbm hai mit phang vudng goc véi nhau 14
(P)L(R)
(0) L(R)

Bai 2. Chtng minh dinh 1i sau: Néu hai mit phing vudng goéc voi nhau thi méit phang nay chira mot
duong thang vudéng goc v6i mit phang kia.

Loi giai
d
a (0]
/\b
oM °N

Cho hai mat phiang (P),(Q) vudng géc voi nhau. Ta can chimg minh ton tai mot duong thing a < (P)
sao cho a L (Q)

Goi d :(P)m(Q). Léy M e(P),Ne(Q) saocho M,N ¢d .

Goi goc aOb 1a goc phang nhi dién ctia goc nhi dién [M ,d,N ]

Vi (P)L(Q) nén goc nhi dién d6 1a goc nhi dién vudng. Vay aOb=90"=a Lb.

Maald

:>aJ_(Q)

Bai 3. Chiing minh céc dinh li sau:
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a) Cho hai mit phang song song. Néu mot mit phing vudéng goc voi mot trong hai mat phang do thi
vuong goc voi mat phang con lai;
b) Néu hai mit phang (phan biét) ciing vudng goc véi mit phang thir ba thi song song véi nhau hodc
cit nhau theo mot giao tuyén vudéng goc v6i mit phang thir ba do.

Loi gidi
a) Gia sir c6 hai mat phang vudng goc véi mot miat phang thi ba. Khi d6, cic mit phing nay sé tao
thanh mot hinh hop chir nhat. Gia st ching khong song song v&i nhau, tirc 13 cit nhau theo mot
duong thing khong vudng goc v6i mit phiang thir ba. Khi do, ta c6 thé két ndi hai diém thudc hai mat
phang vudng goc nay va két qua 1a ta s& thu duoc mot duong thang khong vudng goc v6i mat phing
tht ba, mau thuan vé6i gia thiét ban dau. Vi vay, hai mit phang nay phai song song v6i nhau hodc cit
nhau theo mot giao tuyén vudng goc véi mit phang thir ba do.

b) Gia sir ¢6 hai mit phang song song va mot mat phang vudng goc véi mot trong hai mit phiang do.
Khi d6, duong thing vudng goc voi mat phang do s& song song v6i mit phang con lai. Didu nay c6
thé duoc chtirng minh nhu sau: Ta chon mot diém bat ky trén mat ph'fmg d6, va sau do két ndi diém do
voi mot diém bat ky trén mat phrfmg con lai. Khi do, ta thu dugc mdt duong th'fmg nam trén mat
phang d6 va cit mit phang con lai theo mot giao tuyén. Vi hai mit phang song song nén dudng thing
nay s& song song voi mit phang con lai, va do d6 duong thang nay ciing s& vudng goc v6i mat phing
con lai. Vay mit phang ban dau ciing phai vuéng goc véi mat phang con lai.
Bai 4. Cho mot duong thang khong vudng goc v6i mit phing cho trude. Chimg minh rang ton tai duy
nhat mot mit phang chira duong thang d6 va vudng goc véi mit phang di cho.
Loi gidi
Gia sir duong thang d6 13 d va mit phang cho trudc 13 P. Goi A 1a mot diém trén duong thang d . Theo
dinh nghia, ta c6 thé v& mot dudng thiang vudng goc v6i mat phiang P va di qua diém A , goi dudng
thang d6 1a d'. Vid' va P vudng goc véi nhau nén chiing tao thanh mot goc vudng tai A .
Pé chirg minh ton tai mit phang vudng goc voi P va chita duong thang d, ta chi can ching minh ring
mit phang chira d’ ciing vudng goc voi P . Diéu nay trong duong véi viée ching minh rang duong thing
d nam trén mat phang chtra d ' va vudng goc v6i miat phang P

Gia sir ton tai mot mit phang khac Q ciing vudng goc voi mit phang P va chira duong thang d. Vi d
nam trén Q, nén d’ ciing nam trén Q, vi no la dudng thang vudng goc véi mit phang P va qua diém A
trén d. Nhu vay, d’ va Q cung chira duong thang d, do d6 chiing tring nhau, suy ra Q ciing chira d'.

Tirc 1a mit phiang Q tring véi mat phang chira d' , va vi thé mit phiang Q ciing vudng goc voi P .

Vay, ta da ching minh duoc rang ton tai duy nhat mot mit phang vuéng goc voi mat phang P va chira
duong thang d.
Bai 5. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat, mit phang (S4B) vudng gbc voi mit
day, tam giac SAB vuong can tai S. Goi M 1a trung diém cta AB . Chimg minh rang:
a) SM L (ABCD); b) AD L(S4B); c) (S4D) L (SBC).

Loi giai

Ban word dé va 10i giai vui long 1h Zalo: 0834332133



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

B
a) Tam giac SAB vuodng can tai S=>SM | AB

Cé (SAB) L (ABCD)giao tuyén AB
SM L (ABCD)
b) C6 ABCD 1a hinh chit nhat

= AD | AB

C6 SM L(ABCD)=>AD L SM
= AD 1 (S4B)
¢) Do AD < (SAD),teyb=> AD L S4
SM 1 (ABCD)=>SM L BC,SM L AD
= Giao tuyén (SAD) va (SBC)la dudng thang d qua s va song song v6i BC
=>SM L d; d L SA; SA L SB
=> SA L (SBC)=>(84D) L (SBC)

Bai 6. Cho ling tru ABC.A'B'C’ ¢6 tit ca cac canh cing bang «, hai mit phing (A'AB) va (4'AC) cing
vuong goc voi (ABC )
a) Chimg minh rang 44’ 1 (A4BC).
b) Tinh s6 do goc giita dudng thing A'B va mit phing (ABC )

Loi giai
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A!

a)

(A'AB) L(ABC),(A'AC) L(ABC)
(A'AB)n(A'AC)=A'A
=> A'A L (4BC)

b) AA L (A4ABC)=>A'A 1L 4B

=> g¢c gilta dudng thing A'B va mit phang (ABC )lé: A'BA

Xét tam gidc A’BA vudng tai A cd céc canh bing a

=> 4'BA =45°
D. BAI TAP TRAC NGHIEM

Cau l:

Cau 2:

Cho hai mat phang (P) va (Q) song song v&i nhau va mot diém M khéng thudc (P) va (Q).

Qua M cé bao nhiéu mit phang vudng géc véi (P) va () ?

A. 2. B. 3. C. 1 D. V6 s6.
Lo gidi
Chon D
Goi d 13 duong thdng qua M va vudng géc véi (P). Do (P)//(Q)=d L(Q).
e o s s ,[@L(P)_ [(R)L(P)
Gia st (R) la mdt phang chira 4. Ma = .
d1(Q) [(R)L(P)

C6 vb s8 mat phang (R) chira d. Do d6 c6 vé s& mat phang qua M , vudng géc véi (P) va (0Q).
Trong cdc ménh dé sau, ménh dé nao dung?

A. Cho hai dudng thang song song « va b va dwong thang ¢ saocho ¢ L a,c L 5. Moi mit phang
() chira ¢ thi d&u vudng géc véi mat phang (a,b).

B. Cho a L (a), moi mdt phang (8) chira « thi (8) L ().

C. Cho a L b, moi mit phang chra b déu vudng géc vdi a.

D.Cho a L b,néu ac(a)va bc(3) thi (a)L(8).

Loi giai
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Cau 3:

Cau4:

Caus5:

ChonB
A sai. Trong trudng hop « va b trung nhau, sé ton tai mét phang chtra « va » khong vudng géc
véi mat phang (o) chira c.
C sai. Trong trudng hop « va b cat nhau, mit phang (a,6) chira b nhung khdng vudng goéc voi
a.
D sai. Trong trudng hop a va » vudng goc nhau va tréo nhau, néu (a)>a, (a)/b va (8)Db,
(B)/a thi (a)/(8).
Trong cdc ménh dé sau, ménh dé nao dung?
A. Hai m3t phang phan biét cung vudng géc véi mdt mat phang thi song song v&i nhau.
B. Qua mot dudng thang cé duy nhat mot mét phang vudng géc véi mot dudng thang cho trudc.
C. Hai mat phang phan biét cling vudng géc véi modt dudng thang thi song song véi nhau.
D. Qua Mot diém cé duy nhat mot mat phang vudng géc véi mdt mit phang cho trude.

Loi gidi
Chon C
A sai. Hai m&t phang phan biét clng vudng géc véi mdt mit phang thi song song véi nhau hodc
cat nhau (giao tuyén vudng géc véi mat phang thi 3).
B sai. Qua mdt dudng thang vo s& mit phdng vudng géc véi mot dudng thang cho trudc.
D sai. Qua mot diém cé vo s6 mat phang vudng géc véi mot mat phang cho trudc.
Trong cdc ménh dé sau, ménh dé nao dung?
A. Hai mit phang (P) va (Q) vubng gbc v&i nhau va cat nhau theo giao tuyén 4. V&i mdi diém
A thudc (P) va mdi diém B thudc (Q) thita cé 4B vudng goc vdi d.
B. N&u hai m3t phang (P) va (Q) cung vudng géc v&i mat phang (R) thi giao tuyén cla (P) va
(Q) néu cd cling s& vudng goc vai (R).
C. Hai mat phang phan biét clng vudng géc véi mdt mat phang thi ba thi song song véi nhau.
D. N&u hai mat phang vudng géc vdi nhau thi moi dudng thang thudc mat phang nay sé vudng
gdc vdi mat phang kia.

Loi gidi
ChonB
A sai. Trong trvong hop acd, bed, khidd 4B trung vdi 4.

C sai. Hai mét phang phan biét cung vudng géc véi mot mit phang th ba thi song song véi nhau
hodc cat nhau (giao tuyén vudng goc véi mat phang the 3).

D sai. Hai mit phang vudng géc v&i nhau, dudng thang thudc mat phang nay va vudng goc véi
giao tuyé&n thi vudng géc véi mat phang kia.

Trong cdc ménh dé sau, ménh dé nao sau day la ding?

A. Hai mat phang vudng goc véi nhau thi moi dwong thang ndm trong méit phang nay s& vudng
gdc vdi mat phang kia.

B. Hai mat phang phan biét cung vudng géc véi mdt mat phang thi vudng géc véi nhau.

C. Hai mat phang phan biét cling vudng géc véi mot mit phang thi song song véi nhau.
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Cau 6:

Cau 7:

Cau 8:

D. Hai mit phdng vudng géc véi nhau thi moi dudng thang ndm trong méit phang nay va vudng
gdc vadi giao tuyén cla hai mat phang s& vudng géc véi mit phang kia.

Lo giai
Chon D
A sai. Hai mit phang vudng géc vdi nhau thi dudng thang nam trong mat phang nay, vudng géc
vdi giao tuyén thi vudng géc véi mat phang kia.
B, C sai. Hai mat phang phan biét cung vudng géc véi mot mét phang thi song song v&i nhau
hodc cat nhau (giao truyén vudng géc véi mét phang kia).
Trong cdc ménh dé sau, ménh dé nao dung?
A. Hai mat phang cung song song v&i mdt mét phang thi ba thi song song vé&i nhau.

B. Qua mdt dudng thang cho trudc cé duy nhat mdt mat phang vudng géc véi mot mit phang
cho trudc.

C. C6 duy nhat mot mat phang di qua mot diém cho trude va vudng goc véi hai mét phdng cat
nhau cho trudc.

D. Hai mit phdng cling vudng géc v&i mot mit phang thir ba thi vuéng goc véi nhau.

Lo gidi
Chon C
A sai. Hai mat phang cung song song v&i mdt mat phang thir ba thi song song hodc trung nhau.
B sai. Néu dudng thang vudng goc véi mit phang cho trudce thi cé vo sé mat phang qua dudng
thang va vudng goc véi mat phang dé. Néu dudng thang khong vudng gdc véi mat phang cho
trude thi khong cd mat phang ndo vudng géc véi mat phang do.
D sai. Hai mat phang phan biét cung vudng géc véi mit phang th& ba thi song song v&i nhau
hodc cat nhau (giao truyé&n vudng géc véi mit phang kia).
Trong cdc ménh dé sau, ménh dé nao sai?
A. Cho dudng thang « vudng géc véi dudng thang 4 va b nam trong mat phang (P) . Moi mat
phang (0) chtta a va vudng goc vdi b thi (P) vubng goc voi (Q).
B. Néu dudong thang « vudng goc véi dudng thang b va mat phang (P) chira «, mit phang (Q)
chira b thi (P) vubng goéc vai (Q).
C. Cho dudng thang « vudng gdc véi mit phang (P), moi mit phang (Q) chia « thi (P) vudng
goc vai (Q).
D. Qua mét diém cé duy nhat mot mét phang vudng géc véi mot dudng thang cho trudc.

Lori gidi
ChonB
Trong trudng hop « va b vudng gdc nhau va tréo nhau, néu (P)>a, (P)/b va (Q)Db, (Q)/a
thi (P)/(0).
Trong cdc ménh dé sau, ménh dé nao dung?
A. Goc gilta mat phang (P) va mit phing (Q) bang gdc nhon gitta mit phang (P) va mit phang
(R) khi mat phdng (Q) song song v&i mit phang (R).
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B. Goc gilta mat phang (P) va mdt phang (Q) bang géc nhon gitra m3t phang (P) va mat phang
(R) khi mat phdng (Q) song song v&i mit phang (R) hodc (0)=(R).
C. Goc gitra hai mat phang luén la géc nhon.
D. Ca 3 ménh dé trén déu dung.
Loi giai
Chon D
Cau9:  Trong khang dinh sau vé lang try déu, khang dinh nao sai?
A. Day |3 da giac déu.
B. C4c mat bén |1a nhitng hinh chi¥ nhat ndm trong mat phang vudng géc véi ddy.
C. Cac canh bén la nhirng dudng cao.
D. Cac mat bén la nhirng hinh vuéng.
Loi giai
Chon D
Vi lang tru déu 1a Idng tru dirng nén cac canh bén bang nhau va cung vudng goc véi ddy. Do dé
cac mat bén la nhitng hinh chir nhat.
Cau 10: Trong cidc ménh dé sau, ménh dé nao dung?
A. N&u hinh hdp cé hai mat 1a hinh vudng thi nd 1a hinh [4p phuong.
B. Né&u hinh hdp cé ba mat chung mot dinh 1a hinh vuéng thi né I3 hinh 13p phuong.
C. Néu hinh hdp cé bén duwdng chéo bang nhau thi né 13 hinh 1ap phuvong.
D. Néu hinh hop cé sau mat bang nhau thi né 1a hinh 1ap phuong.
Loi giai
ChonB
Cau 11: Cho hinh chép §.4BC c6 ddy ABC la tam gidc vudng can tai B, S4 vuodng goc vdi day. Goi M
la trung diém AC . Khang dinh ndo sau day sai?
A. BM 1 AC. B. (SBM) L (SAC). C. (S4B) L (SBC). D. (S4B) L (S4C).

Lo giai

Chon D

Tam gidc 4BC cantai B c6 M latrung diém 4C = BM L AC. Do d6 A dung.
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BM 1 AC

= BM 1 (SAC)=(SBM) L (SAC). Do d6 B dung.
BM 1 SA (do SA L (ABC))

Ta cé{

BC 1 BA
5 [ = BC L (SAB)=(SBC) L (SAB). Do d6 C dung.

Ta cod
BC 1 SA (do SA L (ABC))
Dung phuong phap loai trir thi D la dap an sai.

Cau12: Chotwdién SABC c6 SBC va ABC nam trong hai mat phang vudng géc véi nhau. Tam giac SBC
déu, tam gidc ABC vudngtai 4.Goi H, I lan luot |a trung diém cla BC va 4B . Khang dinh
nao sau day sai?

A. SH 1 4B. B. HI 1 AB. C. (S4B) L (84C). D. (SHI) 1 (S4B).
Loi giai
Chon C

Do SBC latam gidc déu cé H la trung diém BC nén SH L BC.
Ma (SBC) L (ABC) theo giao tuyén BC = SH L (ABC)=SH L AB. Do d6 A dung.

Ta ¢ HI la dudng trung binh cia A4BC nén HI /) AC = HI | AB. Do d6 B dung.

= AB | (SHI)= (SAB) L (SHI). Do d6 D dung.

, |SH 1 AB
Ta co
HI | AB

Dung phuong phdp loai trir thi C la ddp an sai.
Cdu 13: Cho hinh chép S.4BC c6 day ABC la tam giac vudng tai C, mat bén SAC 13 tam gidc déu va
mam trong mat phang vudng géc vdi ddy. Goi I 1a trung diém cla SC . Ménh dé nao sau day

sai?

A. AT L SC. B. (SBC) L (SAC). C. AT L BC. D. (4BI) L (SBC).
Loi giai

ChonB
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Tam gidc sAC déu cd I 1atrung diém cda SC nén 47 L sc.Do dé A dung.

Goi H la trung diém 4C suy ra SH L AC. Ma (SAC)L(ABC) theo giao tuyén AC nén
SH L (ABC) do d6 sSH 1 BC . Hon nita theo gia thiét tam gidc 4BC vudngtai ¢ nén BC 1L AC.
Tlr d6 suy ra BC 1 (SAC)= BC L AI . Do d6 C dung.

T ménh dé A va C suy ra ménh dé D dung.

Dung phuwong phap loai tri thi B la dap an sai.

Cau 14: Cho hinh chop §.4BC c6 day ABC la tam gidc vuong tai B, SA vubng gbc v&i day. Goi H, K
lan luot 13 hinh chiéu cla 4 trén SB, SC va I la giao diém cla HK v&i mt phang (4BC).
Khang dinh nao sau day sai?

A. BC | AH. B. (4HK) 1 (SBC). €. SC LAL D. Tam giéc IAC dau.
Lo giai
Chon D

= BC 1 (SAB)= BC | AH . Do d6 A dung.

, |BC L AB
Taco
SA | BC

Laicéd 4H L SB.Tw désuyra AH L (SBC)= AH L SC. (1)
Lai c6 theo gia thiét sC L 4K . (2)

Tl (1) va (2), suyra SC L (4HK )= (SBC) L (AHK). Do d6 B dung.
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Cau 15:

Cau 16:

. [$C L (4HK) o
Taco = SC L AI . Do dé C dung.
AI € (AHK)

Dung phuong phdp loai trir thi D la ddp an sai.
Cho tam gidc déu ABC canh 4. Goi D |a diém d6i xing véi 4 qua BC . Trén dudng thang

N T 2 . N e 6 . . -
vubng goéc vGi mat phang (4BC) tai D lay diém S sao cho SD—%. Goi I latrung diém BC ;
ké IH vubdng géc SA (H e S4). Khang dinh nao sau day sai?

A. SA 1 BH. B. (SDB) L (SDC). C. (S4B) L (s4C). D. BH | HC.

L& gidi

ChonB

T gid thiét suy ra 4BDC la hinh thoi nén BC L 4D.

, {BC 1 AD
Ta co

= BC 1 (SAD)= BC L SA.
BC 18D

Lai c6 theo gia thiét 17 1 s4. Tl d6 suy raS4 L (HCB)= SA L BH . Do d6 A dung.

Tinh duorc Af—é, AD=24I =a\3, SA’ =AD" + 5D’ —_3“f.

Ta co AAHIwAADS:£:£:> IH:MZEZE: tam gidc HBC cb trung tuyén IH
SD AS AS 2 2

bang ntra canh ddy BC nén BHC =90° hay BH | HC . Do dé D dung.

T ménh dé A va D suy ra ménh dé C dung.

Dung phuong phap loai trir thi B la dap an sai.

Cho hinh chop $.4BC cé day 4ABC la tam giac vuong tai 4, @260°, tam giac SBC |a tam
giac déu c6 bang canh 24 va nam trong mit phang vuéng vdi day. Goi ¢ |a goc gitra hai mat
phang (54C) va (4BC). Ménh d& nao sau dy dung?

1
A. o =60". B. tany = 24/3. C. tana,o:?. D. taHQDIE-

Loi giai
Chon B
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Goi H la trung diém clia BC, suy ra SH L BC = SH L (ABC).

Goi K latrung diém 4AcC,suyra HK | AB nén HK 1 AC.

, {AC 1L HK
Ta co

= AC L (SHK)= AC L SK.
AC L SH

Do d6 (S4C),(ABC) — (5K, FIK) — SKHL.

Tam gidc vuéng 4BC, cb AB = BC.cos ABC =a =>HK:%AB:%.
. N , — SH
Tam giac vudng SHK , c6 tanSKH:§:2\/§.

Cau 17: Cho hinh chép S.ABC c6 ddy ABC la tam gidc déu canh . Canh bén $4=4+/3 va vudng géc
V@i mat day (4BC). Goi ¢ la goc gilra hai mat phang (SBC) va (4BC). Ménh dé nao sau day

dung?

A. ¢ =30° B. sinwzg. C. ¢ =60". D. sinang.
Loi giai

Chon D

Goi M latrung diém cla BC,suyra AM L BC .

. {AM 1 BC

Taco = BC 1 (SAM )= BC L SM .
BC 1 54

Do d6 (SBC),(ABC) = (SM, AM) = SMA.

a3

Tam gidc 4BC déu canh «, suy ra trung tuyén AM ==
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Tam gidc vudng SAM , ¢6 sin SMA =S4 — 54 245

M~ sa +am? 5

Cau 18: Cho hinh chép S.4BCD c6 ddy ABCD |a hinh vudng tdm O, canh « . Dudng thang SO vudng goc
v&i mat phang dady (4BCD) va SO—%. Tinh géc gilta hai mat phang (SBC) va (4BCD).

A. 30°, B. 45°. C. 60 . D. 90° .
Lovi giai

Chon C

Goi Q latrung diém BC, suyra 0Q L BC.

, |BCLO
Taco Q = BC 1 (SOQ)= BC L SQ.
BC 1 SO

Do d6 (SBC) (ABCD) — 5,00 — 500
., R , — SO
Tam giac vudng SOQ, ¢ tanSQO:E=«/§.

Vay mit phang (SBC) hop véi mat day (4BCD) mét géc 60°.
Cau19: Cho hinh chép S.4BCD c6 day A4BCD 13 hinh thoi tdm I, canh &, géc BAD=60°,

3 - N 2 . n “ s a
SA:SB:Sng. Goi ¢ la goc gilta hai mdt phang (SBD) va (4BCD). Ménh dé nao sau day

dung?

A. tanp =+/5. B. tanw—g. C. tancng. D. ¢ =45°.
Lo giai

Chon A

T gid thiét suy ra tam gidc 4BD déu canh 4.
Goi H la hinh chi€u clia s trén mit phing (4BCD). Do

SA=SB=SD nénsuyra H cach déu cac dinh ctatam giac
ABD hay H la tdm cla tam gac déu ABD.

1 a3 \/E

Suy ra HI = AT === va SH =~[SA> — AH? :‘ZT

Vi 4BcD la hinh thoi nén HI L BD . Tam giac SBD can tai
S nén SI 1 BD.
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Do d6 (SBD),(ABCD)— ST, 41 — ST
N . — SH
Trong tam vudng SHI , c6 tanSIH:EZ«/g.
Cau 20: Cho hinh chép S.ABCD c6 dday la hinh thang vuong ABCD vubong tai 4 va D, AB=12a,

AD=CD=a. Canh bén SA=a va vudng goc véi mat phang (4BCD). Goi ¢ |a gdc gilra hai mat
phang (SBC) va (4BCD). Ménh d& nao sau day dung?

V2

A. tanp = - B. o =45" C. o =60". D. v =30".
Loi giai
Chon A

D C

Goi M latrung diém 4B = 4ADCM |a hinh vuéngCM:AD:a:%.

Suy ra tam gidc ACB c6 trung tuyén bang nitra canh ddy nén vudng tai C .

. {BC 184

Taco = BC 1 (SAC)= BC L SC.
BC L AC

Do d6 (SBC),(ABCD)=SC, AC = SCA.
sS4 _2

Tam gidc S4C vubngtai 4 =tanp= =
g gt ® 2C 2

Cau 21: Cho hinh chép déu S.4BCD cé tat ca cac canh bang «. Goi M Ia trung diém SC . Tinh géc ¢
gitta hai mat phang (MBD) va (4BCD).
A. o=90°. B. o= 60°. C. p=45° D. ¢ = 30°.
L&i giai
Chon C
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Goi M' la trung diém OC = MM' /| SO = MM' 1 (ABCD).
Theo cong thirc dién tich hinh chiéu, ta cé S,,,.,, = cos .S,

Saws _ BDMO _ MO 2
Sum BD.M'O M'O 2

= COSp = :><p=450.

Cau 22: Trong khong gian cho tam gidc déu S4B va hinh vuéng 4BCD canh « nam trén hai mit phang
vudng goc. Goi H, K lan luot 1a trung diém cla 4B, CD. Goi ¢ la géc gitta hai mit phang
(SAB) va (ScD). Ménh dé nao sau day dung?

3
A. tamp:g. B. tanwzé. C. tanang. D. tangng.

Loi giai
Chon B

D& dang xac dinh giao tuyén cla hai m3t phing (S4B) va (SCD) la dwong thdng 4 diqua s va
song song vai AB.
Trong mit phang (S4B) ¢ SH | AB= SH 1 d.

= CD | (SHK)=CD L SK = d 1 SK.
CD | SH

Ta cé {CDJ_HK
Tir d6 suy ra (SAB),(SCD) = SH,SK = HSK.

Trong tam gidc vudng SHK , c6 tanﬁﬁ(:?—ﬁ:?.

Cau 23: Cho hinh chép déu S.4BCD cé tat ca cac canh déu bang «. Goi ¢ |a goc gitta hai mit phang
(SBD) va (SCD). Ménh dé nao sau day ding?
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2 3
A. tany = /6. B. tan@zg. C. tan@zg. D. tanp =+/2.

Loi giai

Chon D

B

Goi 0= A4cnBD. Do hinh chép s.4BcD déu nén SO L (ABCD).

Goi M la trung diém cta SD . Tam gidc ScD déunén cM L SD.
Tam gidc SBD ¢b SB=SD=a, BD = a2 nénvudngtai S= SB L SD= OM L SD.
Do d6 (SBD),(SCD)= OM,CM .

. [0C L BD
Taco{ = O0C 1 (SBD)=0C LOM .

oC 1. S0
., ~ , —  0OC
Tam gidc vudng MoC, ¢6 tanCMO:O—M:\/E.

Cidu24: Chohinhchdp S.ABC céday ABC latam gidcvuéngtai 4, AB= AC =a . Hinh chiéu vudng géc H

N

8 Ay s . e on . . I . . 6 .
cua § trén mat day (4BC) trung voi tam duong tron ngoai tiép tam giac 4BC va SH:aT. Goi ¢

la géc gilra hai dwong thang SB va AC . Ménh dé nao sau day ding?

2
A. cothé. B. coty =A/7. C. cotgo:g. D. cotp=——.

Lo giai
Chon C

< M
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Goi H latrung diém BC . Tam gidc ABC vudngtai 4 nén H latdm duwdng tron ngoai tiép tam
gidc 4BC . Theo gia thiét, ta cd SH L (4BC).

Qua B k& Bx| AC.Khidé SB,AC =SB, Bx .

Ké HE 1| Bx tai E, cat AC tai M.

BE—AM=Lac=2%
Suy ra AMEB 13 hinh chi¥ nhat nén 21 2,
HE —HM ——AB=2
2 2
, |Bx 1 HE
Taco = Bx | (SHE)= Bx L SE .
Bx 1| SH
BE AM V7

Tam gidc vudng SEB, c& cotSBE = —— = =—.
SE  sH*+HE* 7

Cau 25: Cho hinh chép S.ABC c6 day ABC |a tam giac vudng can tai C . Goi H la trung diém 4B . Biét
rang SH vudng goc v&i mit phang (ABC) va AB=SH =a. Tinh cosin cla géc « toa bdi hai mat
phang (S4B) va (S4C).

1 2
A. cosa=—. B. cosa:—z. C. cosa:—3. D. cosa=—.
3 3 3 3

Loi giai
Chon D

Tacéd SH L (ABC)=SH LCH . (1)

Tam gidc ABC cantai C nén CH L 4B. (2)

Tk (1) va (2), suyra CH L (S4B).

Goi I latrung diém AC —— HI || BC—2“ L HI 1 AC. (3)
Mat khdc 4c 1 sH (do SH L (4BC)). (4)

Tl (3) va (4),suyra AC L (SHI).

Ké HK L SI (KeSI). (5)

Tl AC L(SHI)= AC L HK . (6)

Tk (5) va (6), suy ra HK 1 (SAC).
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Cau 26:

Cau 27:

Vi HK L (SAC) nén géc gitra hai mat phang (SAC) va (S4B) bang géc gitra hai dudng thang HK
HC 1 (SAB) '
va HC.
Xét tam giac CHK vuongtai K, c6 CH:lAB:Z; L _ 1 + 1 —HK =2,
2 2" HK*> SH*> HI* 3

Do dé coscﬁzgzg.
CH 3

.| L — A, , , A,
Nhan xét. Bai lam st dung ly thuyét " dl L(ﬁ):>(oz),(ﬁ):dl,ar2 ". N&u ta sir dung ly thuyét quen
2

thudc "goc gitra hai mit phang bang gdc gilta hai duwong thang Ian lwot ndm trong hai mat
phang va clng vudng géc védi giao tuyén" thi rat kho.

Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai B, canh bén S4 vuong goc véi day.
Goi E, F lan lwot 1a trung diém cla cac canh 4B va AC. Géc gitra hai mat phang (SEF) va (SBC)

la

A. CSF. B. BSF. C. BSE. D. CSE.
Loi giai
Chon C
S
AL C
E
B

Goi (d) 1a dudng thang di qua $ va song song vdi EF.

Vi EF la duong trung binh tam gidc 4BC suyra EF //BC.

Khi d6 (d)// EF [/ BC = (SEF)N(SBC)=(d) (1).
Taco [SA LBC (541 (45C)) suy ra BC L (SAB)= {BC +SE (2).
AB 1 BC BC 1 SB

(d) L SE
(d) LSB

T (1),(2) suyra 1 = (SEF);(SBC) = (SE;SB) = BSE.

Cho hai tam gidc ACD va BCD n3m trén hai mit phing vudng géc vdi nhau va
AC = AD = BC = BD = a, CD = 2x. V& gid tri ndo cla » thi hai mdt phdng (4BC) va (4BD) vudng
goc.

a3
3

C. &. D.

A. 5

NSRS}
w|

Loi giai
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Chon A

-
-

Goi M, N lan luot |a trung diém cla 4B, CD.

Tacd AN L CD ma (ACD) L (BCD) suy ra AN L (BCD)= AN L BN.
Tam gidc 4BC cantai ¢, c6 M latrung diém cla 4B suyra CM L AB.
Gia st (ABC) L (BCD) ma CM L AB suy ra CM L (ABD)=>CM | DM.

Khi d6, tam giac mMcD vubng can tai M = MN:%:%é AB=CD =2x.

Lai c& AN = BN =+JAC?* — AN? =~Ja> —x*, ma AB> = AN* + BN".

Suy ra 2(cz2 —x2>: 4x* & a> =3x° @x%.

Cau 28: Cho hinh chép S.4ABCD cé ddy ABCD la hinh vuong canh 4. Canh bén S4=x va vubng goc vdi
mat phang (4BcD). Xac dinh » dé hai mat phang (SBC) va (SCD) tao véi nhau mét géc 60°.

A.x:3—a. B. x=

a
—. . x=a. . x=2a.
2 5 C.x=a D. x=2a

Chon C

Tl 4 ké AH vudng goc véi SB (H € SB).

= BC L (SAB)= BC L AH ma AH 1 SB suyra AH 1 (SBC).

, |84 L BC
Ta co
AB 1 BC

Tl 4 ké AK vudnggdc véi SD (K € SD), tuong tu, chirng minh dwoc SK L (SCD).
Khi d6 SC L (AHK) suy ra (SBC);(SCD)=(AH; AK )= HAK = 60"

Lai c6 ASAB = ASAD = AH = AK ma HAK = 60° suy ra tam gidc AHK déu.
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1 1+1¢AH: xa

AH®  SA*  AB Ny

2 2
Suyra SH=SA>— A’ =~ SH __

4'x2_|_a2 S_B_x2+a2.

Tam gidc S4B vudng tai s, co

2
Vi HK // BD suy ra SH_HK R i e * -1,
SB. BD x+d [¢ida2 i +d V2

Cau29: Cho hinh I&ng tru t& gidc déu ABCD.A'B'C'D’' c6é ddy canh bang a, goc gitta hai mat phang
(ABCD) va (ABC') ¢6 s8 do bang 60°. DY dai canh bén cla hinh ldng tru bang

A. 2a. B. 3a. C. av3. D. a\2.
Loi giai
Chon C
A B
D’ | C)
R L _(\B
D c
. ix b i AB 1 BB’
Vi ABCD.A'B'C'D’ la lang tru t& gidc déu = {AB g TABL (BB'C'B).

(ABC')n(BB'C'B) = BC'
Khi d6 {(ABCD)N (BB'C'B)= BC suy ra (4BC');(4BCD)=(BC';BC) = C'BC = 60".
(ABC')N(ABCD)= AB

/

D3t A4’ = x, tam gidc BCC' vudng tai C, 6 tanC'BC = ;i = x = tan 60".a = a+/3.

Cau 30: Cho hinh chép déu S.4BC cé canh day bang a, gdc gitta mat bén va mat day bang 60°. Tinh d6
dai dwdng cao SH cla khdi chdp.

)

:ﬂ. B. sH -2 C. SH = D. SH:&.

. SH , .
A 2 3 2 2
Lo gidi

Chon C
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B

Goi H |a chan dudng cao ké tir dinh § xudng mat phang (4BCD).

Vi S.4BC 1a hinh chép déu c6 s4=SB=5SC nén suy ra H chinh |a tdm dudng tron ngoai tiép
tam gidc 4BcC.

BC 1 AM

= BC L (SAM).
BC L SH

Goi M latrung diém cla BC, ta cd {

Khi d6 (SBC);(ABC) = (SM; AM )= SMA = 60° .

Tam gidc ABC d8u céd AM =~JAB> — MB :§:>HM:ATM: “‘66.
Tam giac AHM vubngtai H, cb tan@:;—Z:SH:tanw".%:g

Vay dé dai dudng cao SH = %
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BAI 5. KHOANG CACH

A. KIEN THU'C CO BAN CAN NAM
r

Hinh 58 md ti cich do chiéu cao cla mdt ngudi khi kiém tra sic
khoé. Coi mit bin sit ngudi dé ding 1&n 12 mit phiing (P). mit bin
siit dp viio diu ngudi d6 14 mit phiing (Q) song song vdi (P).

AR Chidu cao cua ngudi do goi nén khdi ni¢m
e nao trong hink hoc lién quan dén hai
"ah mdt phdng song song (P) va (Q)?

Himh 58

I. KHOANG CACH TU MOQT DIEM PEN MOT PUONG THANG
Ta da biét khoang cach tir mot diém dén mot duong thang trong mat phang. Trong khong gian, khai niém
khoang cach d6 duoc dinh nghia twong tu nhu trong mét phang.

Cho duong thang A va diém M khong thuéc A . Goi H 14 hinh chiéu cta diém M trén dudng
thang A . Do dai doan thaing MH goi la khoang cach tir diém M dén duong thang A, ki hiéu
d(M,A).

M

M
Hinh 5%

Trong Hinh 59, ta ¢6 d (M,A)=MH .
Chii y: Khi diém M thudc dudng thang A thi d(M,A)=0.
Vi du 1: Cho doan thang MN c¢6 d6 dai a va duong thang A di qua N thoa man goc giita hai duong
thing MN va A 1a (0(0° <p< 90°). Tinh khoang cach tir M dén A theo a,¢.
Loi giai

W

Hinly 64}

Goi H 1a hinh chiéu ciia M trén duong thing A . Khi d6
d(M,A)=MH . Vi gbc giita hai dudng thing MN va A 1a ¢ nén MNH =¢ .
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Suy ra MH = MN,sing = asing . Viy d (M ,A) = asing.
II. KHOANG CACH TU MQT PIEM PEN MQT MAT PHANG

1 Y . , . )
Khi 1ap thi€t bi cho nha ban Nam, bac thg khoan tuong tai
vitri M trén tuong co do cao so voi nén nha la MH =80 cm.
Quan sat Hinh 61, nén nha €01 nén mat phéng (P) , cho biét do dai
doan thang MH goi nén khai niém gi trong hinh hoc lién quan dén

diém M va mit phang (P)

-'I |I'| Fy |I| 'r.' .'I

Loi giai
b6 dai doan théng MH goinén khai niém khoang cach trong hinh hoc lién quan dén diém M va mat

phang (P) .

Nhan xét: Bg dai doan théng MH goi nén khéi niém khoang cach tir mot diém dén mot mat phéng.
Ta c6 dinh nghia sau (Hinh 62):

Cho mit phing (P ) va diém M khoéng thudc mit phing (P) . »

Goi H 1a hinh chiéu ciia M trén mt phang (P). D dai doan

thang MH goi 12 khoang cach tir diém M dén mit phang (P) , H
B

ki hiéu d (M,(P)).

Hinh 62

Chii y: Khi diém M thude mit phang (P) thi d (M,(P))=0.
Vi du 2: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuong canh
a, goi O 1a giao diém cua AC va BD, SO L (ABCD), SO=a.
Tinh:
a) Khoang cach tir diém S dén mit phang (ABCD) ;
b) Khoang cach tir diém B dén mit phing (SA C ) .

Loi gidi(Hinh 63)
a) Ta c6: O €(ABCD), SO L (4BCD).
Suy ra khoang cach tir diém S dén mit phing (ABCD) la SO=a.
b) Do SO L (4BCD), BO =(ABCD) nén SO 1 BO.
Vi Bo vudng goc voi hai duong thang AC va SO cit nhau trong (SAC ) nén BO L (SAC ) Do

av?2
5

OG(SAC), BOL(SAC) nén khoang cach tir diém B dén mit phang (SAC) la BO =

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Luyén tip 1: Cho hinh chép S.4BC ¢6 SA L(ABC), 4l L BC (1€ BC), AH L SI(H €SI) . Ching

minh rang khoang cach tir 4 dén mit phang (SBC ) bing AH .

Loi giai

C6 84 L (ABC)=>S4 1 BC
Co Al L BC

= BC 1 (S4I)

= BC L AH

ma AH 1 SI

= AH 1 (SBC)

Vay khoang céch tir A dén mit phang (SBC) bang AH

III. KHOANG CACH GIUA HAI PUONG THANG SONG SONG

HD 2: Trong Hinh 64 , hai mép cua con duong goi nén hinh anh hai dudng thing song song A va A'.
Xét diém A trén duong thing A .

a) Khoang cach tir diém A dén dudng thing A’ c6 phu thudc vao vi tri ciia diém A4 trén duong thing A
hay khong? Vi sao?

b) Khoang cach d6 goi nén khai niém gi trong hinh hoc lién quan dén hai dudng thing song song A va
A" ?

Loi giai
a) Khoang cach tir diém 4 dén duong thang A’ khong phu thudc vao vi tri cua diém 4 trén dudng
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thang A

b) Khoang cach giita hai dudng thang song song 1a khoang cach tir mot diém bat ki thudc dudng thing
nay dén duong thing kia

Ta c6 dinh nghia sau:

Khoéng cach giira hai duong thang song song A, A' 1a khoang cach tir mot diém bat ki thudc duong
thang nay dén duong thang kia, ki hiéu d (A,A").

Trong Hinh 65 , ta c6 d(A,A’)=AB voi Ae A,BeA', ABLA AB LA va A//N .

-

/]
Hinh 65

Vi du 3: Cho hinh hop ABCD-A'B'C'D’ ¢6 AA' =a, gbc giira hai duong thang 4B va DD’ bang 60° .
Tinh khoang cach giita hai duong thang AB va A'B’

Loi gii

Hinh 66

Goi A 1a hinh chiéu vudng goc clia 4’ trén AB.Do AB//A'B' nén d(AB,A'B')=A'H

Vi AA4'/ /DD’ nén goc giita duong thing AB va AA' bang goc gitta duong thang 4B va DD'. Suyra

A'AH =60°.
Trong tam giac vudng HAA' co

a\3

A'H = AA'-sin A AH = asin60° = ==

Vay d (4B, A'B")

_af3
b
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Loi giai
Gia sir ta ¢ hai cOt dén lién tiép va goi chiing 1an luot 1a cot A va cot B . Khi cac cot dén duoc dung
thang dimg va vudng goc véi mit duong, thi dudng thang ma cét 4 goi 1én va dudng thing ma cot B goi
1én 1a song song nhau, tirc 1a chung khong giao nhau.

Khi d0, ta c6 thé v& mot duong thang qua hai chan ciia cdt 4 va B, va khoang cach giita hai chan cot
dén lién tiép chinh 13 khoang cach giita hai dudng thang nay. Vi hai dudng thing nay 1a song song nhau,
nén khoang céach gitta chung 1a khong d6i, va do d6 ta co thé xac dinh khoang cach giita hai cot dén lién
tiépla 5m.

IV. KHOANG CACH GIUA PUONG THANG VA MAT PHANG SONG SONG

HD 3. Trong Hinh 67, thanh gd doc phia trén cc cot va mit duong hanh lang goi nén hinh dnh duong
thang A va mit phang (P) song song voi nhau, chiéu cao ctia chiée cot co dinh cot A 13 khoang cach tir
diém A dén mit phang (P).

a) Khoang cach tir diém 4 dén mit phiang (P) ¢6 phu thudc vao vi tri ciia diém A trén duong thing A

hay khong ? Vi sao ?
b) Khoang cach d6 goi nén khai niém nao trong hinh hoc lién quan dén duong thiang A va mit phang

(P)?

Hinh 67
Loi gidi

a) Khoang cach tir diém A dén mit phang (P) khong phu thudc vao vi tri ciia diém A trén dudng

thang A

b) Néu mot duong thing song song v6i mot mit phing thi khoang cach giita dudng thang va mit phiang
d6 1a khoang cach tir mot diém bét ki thudc duong thang dén mit phing

Ta c6 dinh nghia sau :

Cho duong thang A song song voi mit phing (P) . Khoang cach giita dudng thing A va mit phéng
(P) 1a khoang cach tir mot diém bat ki thuoc dudmg thang A dén mit phang (P), ki hi¢u lad (A,(P))
."1'?( A\

M’

Hinh 68
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Trong Hinh 68, ta c6 : d(A,(P)) =MM'=h,trongdo M eA, M'e(P), MM' L(P) va A//(P).
Vi du 4. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh a, S4 L (ABCD) . Chung minh
CD// (SAB ) va tinh khoang cach giita CD va mit phang (SAB ) .

Loi giai ( Hinh 69)
3

Hinh 69
Do CD// AB, AB < (SAB),CD & (SAB) nén CD//(SAB).

Vi DeCD nén d(CD,(SAB))=d(D,(S4B)).

Do S4 L (ABCD),DA<(ABCD) nén SA L DA.

Vi DA vudng goc véi hai duong thing 4B, SA cit nhau trong (SAB) nén DA L (SAB).

Do d6 d(D,(SAB))=DA=a.Vay d(CD,(S4B))=a.

Luyén tap 3. cho hinh chép S.ABC ¢6SA = a, goc giita SAva miat phing (ABC)la 60°. Goi M, N la
trung diém ctia canh SAva SB. Ching minh MN / /(ABC)VQ tinhd (MN, <ABC’)>.

Loi giai

M

B
a) M, N la trung diém ctia canh SAva SB=> MN la dudng trung binh ctia tam giac SAB

MN //AB, AB = (ABC)
=>MN //(ABC)

b) Goi H la chan duong vudng goe ha tir S xudng (ABC) => SH L (ABC)
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=> goc giita SAva mat phang (ABC)1a : SAH va =60’
Xét tam giac SAH vudng tai H

cos60° = SH

SH =2
2

d(MN,(ABC)) = d(M,(ABC))

Vi SM cit (ABC) tai 4 va SA=2MA nén d(M;(ABC))= %SH :%

V. KHOANG CACH GIUA HAI MAT PHANG SONG SONG
HD 4. a) Trong hinh 70, san nha va trdn nha ctia cin phong goi nén hinh anh cia hai mit phing song
song

(P).(Q). Chiéu cao cua can phong la 3m . Chiéu cao d6 goi nén khai niém gi trong hinh hoc lién quan

dén hai mit phang song song (P),(Q) ?

Hinh 70

b) Cho hai mit phing (P) va (Q) song song voi nhau. Xét diém I tuy y trong mit phiang (P) ,lay K 1a
hinh chiéu cta I trén (Q) (Hinh 71). Khodng cach IK tir diém I dén mat phing (Q) c6 phu thudc vao vi

tri ctia diém I trong mat phang (P) hay khong? Vi sao?

Hinh 71
Loi giai
a) Khoang cach giira hai mit phang song song 1a khoang cach tir mot diém bt ki thuéc mat phing nay
dén mit phang kia
b) Cho hai mit phing (P) va (Q) song song véi nhau. Xét diém I tuy y trong mit phang (P), ly K 1a
hinh chiéu ctia I trén (Q) (Hinh 71). Khodng c4ch IK tir diém I dén mit phang (Q) khong phu thudc vao

vi tri ctia diém I trong mat phing (P)

Ban word dé va 10i giai vui long lh Zalo: 0834332133
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Ta c6 dinh nghia sau:

Khodng c4ch gifta hai mit phing song song (P),(Q) la khoang cach tir mot diém bat ki thuge
mit phang nay dén mit phang kia, ki kiéu d ((P) ,(Q)) :

Trong Hinh 71, ta c6: d((P),(Q))=1K =h voi I (P), K €(Q),IK L(P),IK L(Q) va (P)//(Q).
Vi du 5: Cho hinh hop ABCD.A'B'C'D’ ¢6 tit ca cac canh bang a va day 13 hinh vuéng. Hinh chiéu cia
A’ trén mit phang (ABCD) la giao diém H cua AC va BD. Tinh khoang céch gifta hai mit phang
(ABCD) va (4'B'C'D').

Loi giai

Hinh 72

Vi H 1atrung diém cua AC nén AH =§= a;/f .

Do A'H 1 (ABCD) va AH —(ABCD) nén A'H 1 AH .
Xét tam gidc AA'H vuong tai H co:

a\/Ej2 _ Cl2

AH? =AA> - AH? =d* - =,
2 2
aN?2
o

Suyra A'H =

a2

Vay khoang céch giita hai mét phang (ABCD) va (A'B'C’'D') bing A'H = >

Loi giai

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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B

Goi H 1a chan dudng vudng géc ha tir A'xuéng (4BC)=>A'H L (ABC)

Xét tam gidc 4' AH vuong tai H

A'H NE)

sin60’ =——=>A"H=—a
A'A 2

Do A'H 1 (ABC) va AH < (ABC) nén A'H 1 AH .

a3

Vay khodng cach giita hai mit phing (4BC) va (4'B'C’) bang A'H = -

VI. KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU

HD 5. Trong Hinh 73, khuén cira phia trén va mép canh cira phia dudi goi nén hinh anh hai duong thing
a va b chéo nhau, hai ban 18 ciia canh ctra ndm trén duong thang c.

Quan sat Hinh 73 va cho biét dudng thiang ¢ c6 vira cit, vira vudng goc voi ca hai dudng thing a va b hay
khong.

Hinh 73

Loi giai
Puong thang ¢ ¢ vira cit, vira vudng goc voi ca hai dudng thiang a va b

Ta thira nhan két qua sau: Cho hai dudng thing a va b chéo nhau. Khi d6, c6 va chi c6 mot dudng thing
¢ vira vudng goc, vira cat ca hai duong thang a va b.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 _
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Tur do, ta c6 dinh nghia sau:

Cho hai dudng thang a,b chéo nhau.
e DPuodng thing ¢ vira vudng goc, vira cit ca hai duong thing a va b dugc goi la
duong vudng goc chung cia hai dudng thang do.
e Poan thing c6 hai dau mut 14 giao diém ciia dudng thang ¢ voi hai duong
thang a,b dugc goi la doan vudng goc chung cta hai duong thing do.
e Do dai doan vudng goc chung cua hai dudng thiang a,b goi 1a khoidng cach

gitta hai duong thang do, ki hiéu d(a,b).

Nhén xét: Goi mit phang chtra b va song song v6i a 1a (P), hinh chiéu ciia a trén (P) 1a @', giao
diém cia ' va b 13 K.Khi d6, HK 1a doan vudng goc chung cua hai dudng thing chéo nhau a,b

(Hinh 74a). Ngoai ra, ta cling ¢6 d(a,b)= d(a,(P)) .

Khi a L b, ta c6 thé 1am nhu sau: Goi mit phang di qua b va vudng goc véi a 1a (P), giao diém cua a
va (P) 1a H , hinh chiéu ctia H trén b 1a K. Khi d6 HK la doan vudng goc chung cia hai duong thang
chéo nhau a,b (Hinh 74b).

j’l

Vi du 6: Cho lang tru ABCD- A'B'C'D' ¢6 day ABCD 1a hinh vudng canh 24,0 1a giao diém ctia AC
va BD,AA'=a, AA' vudng gdc v6i mit phang chia day. Tinh:
a) d(AC,A'B'); b) d(CC',BD).

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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1 2
e o o
P P B -
Hinh 75
Loi giai

a) Vi A4' vudng géc voi ca hai mit phang (ABCD) va (A'B'C'D') nén AA' L AC,AA' L A'B'. Suyra
doan thiang A4’ 1a doan vudng goc chung cia AC va A'B'.
Vay d(AC,A'B')=AA4'=a.

b) Vi CC" vudng gbe véi (ABCD) nén CC' L OC. Do ddy ABCD la hinh vudng c6 O la giao diém cua

AC va BD nén BD 1 OC . Suy ra doan thing OC 14 doan vudng goc chung cia CC’ va BD.
Vay d(CC',BD)=0C =av2.

Loi giai

V& Al trong d6 I1a trung diém ciia BC

Vi tam gidc ABC déu => AI 1 BC
ViSA L (ABC)=SA L Al

Ban word dé va 10i gidi vui long Ih Zalo: 0834332133



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

NE

Tam giac ABC déu=> Al = Ta

3

= d(SA,BC)=AI =—a

B. PHAN LOAI VA PHU'O'NG PHAP GIAI BAI TAP

Dang 1: Tinh khoang cach tir mot diém dén mot duong thang

1. Phwong phap:

®. Xac dinh hinh chiéu H cta A trénd -

@. Khidotacod: d(A4,d)=AH

®. Tinh d6 dai AH bang kién thirc hinh hoc phang co ban, cac dinh ly

va hé thirc lvgng trong tam gidc. d s 7

2. Cacvidu

Vi du 1: Cho hinh chép S.ABCD cé SA vudng goc véi mit phang (ABCD) , ABCD la hinh thang vuéng

6 day I6n AD gip d6i day nhé BC, ddng thoi duwong cao AB = BC =a . Biét SA=a~/3. Tinh khoang
cach tir dinh B dén duong thang SC
Loi giai

T

C

= BC 1. SB = ASBC vuodng tai B.
BC 1 S4

Trong ASBC dyng duong cao BH = d (B;SC)=BH .

11 BS.BC  2a\5
s=——+—> =>BH= = .
BH® SB* BC JBS*+BC* 5
Vidu 2: Cho hinh chép S.ABCD c6 ddy ABCD la hinhvudngcanh a, SA L (ABCD) va SA=a
. Tinh khodng cach tir 4 dén duwong thang SC.
Loi giai

. {BC 1 4B
Ta co:

SB=2a;

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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+)Ta co: SA L (ABCD)=>SA L AC.
+)Ké AH 1 SC,suyra d(4;SC)=AH

+) Ta c6 tam gidc ASC vuodngtai A nén

1 1 1 3
T on Tt 2 A 2 AH:a\/g'
AH® SA° AC° 2a 3

Vi du 3: Cho hinh chép S§.4BCcé day ABCla tam giac vuong tai B, canh bén SA4 vubng gdc vaoi ddy va
SA=2a,AB=AC=a.Goi M la diém thudc AB saocho AM :2?61. Tinh khodng cach d tir diém S dén

dudng thang CM .
Loi giai

Taco CM =, |’ + SM = ,/42 4;’ 2‘”_ SC=ax6.

SM+MC+SC
5 .

bat p=

a*\11
3

Dién tich tam giac SMC: S, :\/p(p—SM)(p—CM)(p—SC) =

28 e aN110
CcM '

5

Suy ra khodng cach tlr S dén CM : SH =

Ban word dé va 10i giai vui long lh Zalo: 0834332133 “
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Dang 2: Tinh khoadng cach tir mot diém dén mét phang

1. Phwong phap:
~ DE tinh dugc khoang tir diém M dén méat phang (a) thi didu quan trong nhét I3 ta phai xac dinh

duoc hinh chiéu cla diém M trén (a).

(D). Ala chan duong cao, ticla A= H .

*.Dung AK L A=A 1 (SAK)= (a) L(S4K) va (a)N(S4AK)=SK .
+.Dung AP L SK = AP 1 (a)=d(A,(a))=AP.

(2. Dyng duong thing 4B||(P).

*.Khidétaco: d(B,(P))=d(A4,(P)) -

(3).buong thang AB cat (P) tail:

1 1
H K
P

d(8.(P)_BK _BI
d(A,(P)) AH Al

¢. Khi dé ta co:

2. Cacvidu

Vi du 1: Cho hinh chép S.4ABC c¢6 day ABC |a tam gidc déu canh «. Canh bén S4 = a+/3 va vudng goc voi
m3t ddy (4BC). Tinh khoang céch 4 tir 4 dén mit phang (SBC).
Loi giai

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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a3

Goi M latrung diém BC, suyra AM 1 BC va AM:T'

Goi K la hinh chi€u clia 4 trén sm, suyra 4K L SM . (1)

= BC 1 (SAM )= BC 1 AK. (2)

, |AM 1 BC
Taco
BC 1 S4

Tir (1) va (2), suy ra AK 1 (SBC) nén d[A4,(SBC)|= AK.

Trong ASAM ,cod AK = SAAM _ 3a _ av15
JSAr +am* 155
a15

Vay d[4,(SBC)|= 4K = s

Vi du 2: Cho hinh chép S.4ABC c6 day ABC latam gidc vudngtai 4, AB=a, AC =a~/3.Tam gidc SBC déu
va nam trong mat phang vudng véi day. Tinh khodng cach 4 tir B dén mat phang (84C).
Loi giai

S

Goi H la trung diém clia BC, suy ra SH L BC = SH L (ABC).

Goi K latrung diém AC,suyra HK L AC.

Ké HE L Sk (E €SK).

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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SH.HK 2a/39

JSH* 1 HK? 13

Vi du 3: Cho hinh chép S.4BCD c6é ddy ABCD 1a hinh vuéng canh «, cac canh bén ctia hinh chép bang nhau va
bing 2a . Tinh khoang cach 4 tir 4 dén mat phang (SCD).

Khi d6 d|B,(SAC)|=2d[H,(SAC)| = 2HE = 2.

Lo gidi

Goi O latam cta ddy, suy ra SO L (4BCD).
Ta c6 d[4,(SCD)|=2d[0,(SCD)|.

Goi J latrung diém ¢D, suyra OJ L CD.

Goi K la hinh chiéu cta o trén S7,suyra OK L SJ .

Khi d6 d[0,(scD)| = 0k =29 _ aJ1
Jsor rorr 30
Vay d[4,(SCD)| = 20K = 2&’3_*?

Vi du 4. Cho hinh chop S.ABC c6 day la tam giac ABCcé 4B =3a,BC = 2a,ZBE =60°. Biét SA4 L (ABC)

a) Tinh khoang cach tir C dé€n mat phang (S4B).

b) Tinh khoang cach tir B d&n mit phang (S4C).

Loi gidi
 (cH L 4B
a) Dung CH 1 AB taco: = CH 1 (S4B).
CH 1 54

Do dé

d(C;(SAB)) = CH = CBsin ABH =2asin 60° = a\/3.

b) Dung CK L AC = CK L(SAC).

Ta co: d(B;(SAC)) —CH = 28 pc _ AB.BCsin ABC
AC AC

Ban word dé va 161 gidi vui long Ih Zalo: 0834332133 ([N
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Trong d6 AC* = AB* + BC* —2BA.BC cos B

:>Aczaﬁ:d(B;(SAC)):3a.2a.sin60°:3a@

a\ﬁ 7
Vi du 5. Cho hinh chdp S.ABCD cé day la hinh chit nhat véi AB=a,AD = a\/g. Tam giadc SAB can tai Sva
thudc mat phang vudng goc véi ddy. Goi H la trung diém clia AB.

a) Tinh khoang cach tir A dén mit phang(SHD).

b) Tinh khoang cach tir D dén mat phang(SHC) .
L& gidi
a) Do tam gidc SAB can tai Snén SH 1 AB. s

Tacs: HA=HD =2

-

2
Mt khéc (S4B) L (ABCD)= SH L(ABCD).

Dung
AE L DH = AE | (SHD)=> d (4;(SHD))= AE . 2
AHAD  a39 B o

Mat khac AE = =

JAH? + 4D* 13

b) Dung DK 1 CH = d(D;(SHC))=DK .

a*\3

2

Ta c6: CH =+ HB? + BC? :@,Sﬁw =%CD.d(H;CD) =%.a.a 3=

2 2a~
Do d6 d (D;(SHC)) = 22nce - 26V39.

CH 13
Vi du 6. Cho hinh chdp S.ABCD cé day la hinh thang vuéng tai A va B cd AD =3a, AB = BC = 2a . Biét

SA4 L (ABCD).

a) Tinh khodng cach tir C d&n mit phang (SAD).
b) Tinh khoang cach tir D d€n mat phang (SAC).
Loi giai
a) Dung CE L AD = CE 1 (SAD).
Khi d6 d(C;(SAD)) = CE, do ABCE 13 hinh vudng canh 2a nén
CE = AE =2a = d(C;(S4D))=2a.

b) Dung DH 1. AC = DH 1 (SAC). s

Khi d6 d(D;(SAC))=DH .

Ta cé: ABCE I3 hinh vudng nén CAD = 45°

Q_?aa\/z
=

2

x_..________

Do dé DH = ADsin45°=3a

Ban word dé B C
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Dang 3: Tinh khoang cach gitra hai dworng thang chéo nhau

1. Phwong phap:

Dé tinh khodng céch gitra hai duwdng thang chéo nhau, ta cé thé sir dung mot trong céc cach sau:

e Cdch 1: Dyng mat phang (P) chita dwong thang a va song song véi b. Khoang cach tir b dén (P) 1a
khoang céch can tim.

e Cdch 2: Dyng hai mat phdng song song va lan luwot chira hai dwong thang. Khoang cach gitra hai mat
phang dé |a khodng cach can tim.

e Cdch 3: Dyng doan vudng goc chung va tinh d6 dai doan dé.

Céach dung doan vudng géc chung clia hai duwong thang chéo nhau:

e Cdch1:Khialb
+Dyng mdt (P)ob, (P) La tai H. a

+ Trong (P) deng HK L b tai K.

b
HB/
+ Doan HK |a doan vudng gdc chung cla a /l{ K /

va b.

e Cdch 2:
+Dyng (P)o b, (P)//a.
+Dyng a'=hcha, bang cach 1y M ea

dyng doan MN L (o), luc dd a’ la
duong thang di qua N va song song a.

+Goi H=a'nb, dung HK//MN = HK |3

doan vuong goc chung.

e Cdch 3:

+ Dyng mat phang (P) vudng géc vdi a tai
diém M.

+ Dung hinh chi€u b’ cGa b trén (P).

+ Dung hinh chi€u vudng géc H cia M
trén b’.

+ Tir H dung dudng thang song song vdi
a, cat b tai diém B.

+ Qua B dung dudng thang song song véi MH, cat a tai diém A. Khi d6, AB 1a doan vudng géc chung
claavab.

Ban word dé va 10i giai vui long 1h Zalo: 0834332133
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2. Cacvidu

5

Vi du 1: Cho hinh chép S.4BCD cé ddy ABCD la hinh vudng vdi AC:%. Canh bén S4 vuong goc vai

ddy, SB hop vdi day géc 60° . Tinh khodng cach d gitra hai dwong thang 4D va SC.

Loi giai
Ta c6 d[AD,SC|=d[AD,(SBC)|=d|4,(SBC)).
; o SAAB a3
Ké 4k 1 SB.Khi do d|4,(SBC)|= AK = = .
N T T

Vi du 2: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng tam O, canh 4. Canh bén S4 vubng goc voi
day, géc SBD =60° . Tinh khoang cach d giita hai dwdng thang 4B va SO .
Loi giai

Tacé ASAB=ASAD (c—g—c),suyra SB=5D.

Lai cé SBD =60°, suy ra ASBD déu canh SB=SD = BD =aV?2.
Tam gidc vudng s4B, cb SA=+SB*— 4B* =a.

Goi E latrung diém 4D, suyra OE| AB va AE 1 OE.

Do d6 d[4B,SO|=d|A4B,(SOE)|=d|A4,(SOE)|.

Ké 4K | SE.
. SA.AE a5
Khi do d|4,(SOE)|= 4K = = .
[ ( )} \SA?* + AE? 5

Vi du 3: Cho hinh chép S.4ABCD c6 day ABCD |a hinh vudng tdm O, canh bang 2. Puong thang SO vudng
goc véi mat phang ddy (4BCD) va SO =+/3 . Tinh khodng cach d giita hai dudng thang S4 va BD .
Loi gidi

Tacd BD L (SAC).Ké OK L S4.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Khi d6 d[s4,Bp]— 3004 30,
JSO* +o04* 5

Vi du 4: Cho hinh chép §.4BC c6 ddy 4BCD la hinh vuéng canh <, tam O . Canh bén S4=2a va vubng
goc v&i mat ddy (ABCD). Goi H va K lan luot la trung diém cta canh BC va CD. Tinh khoang céch gitta
hai duong thang HK va SD.

Lo gidi

Goi E=HKNAC.

Do HK || BD nén d|HK,SD|=d|HK,(SBD)|=d|E,(SBD)|= %d[A,(SBD)].

. gy SA.A0 2a
Ké 4F 1 SO.Khidd d[A4,(SBD)|= AF = =22 — =2
[4(s5D) \S4*+ 40 3

VAy d[HK,SD]= %AF = %

Vi du 5: Cho hinh ldng tru ABC.A'B'C' cé ddy la tam gidc déu canh cé d6 dai bang 2a . Hinh chiéu vudng
goc clia 4' 1én m3t phang (4BC) trung véi trung diém H cla BC . Tinh khodng céch d giita hai duong
thdng BB' va A'H .

Loi giai

A’ c’

= BH | (AA'H) nén d|B(AA'H)|=BH ==—"=a.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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Vay d[BB',A'H]=a.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Hinh 76 goi nén hinh dnh hai mét phang (P) va (Q) song song v6i nhau. Cot g cao 4,2 m.

Khoang cach giita (P) va (Q) la bao nhiéu mét?

t!;f ’

Hinl 76
Loi giai
Vi hai mit phang (P) va (Q) song song véi nhau nén khoang céch gitra (P) va (Q) bang khoang cach
cOt g. Vay khoang cach giira (P) va (Q) bang 4,2 m.

Bai 2. Cho hinh t&t dién ABCD c6 AB=a,BC=b,BD=c, ABC = ABD = BCD=90". Goi M, N, P lan
luot 14 trung diém cua AB, AC, AD (Hinh 77).

a) Tinh khoang cach tir diém C dén duong thiang AB.

b) Tinh khoang cach tir di€ém D dén mit phang (A4BC).

¢) Tinh khoang cach giira hai dudng thing 4B va CD.

1

M ==

b
Hinh 77

Loi giai

a) C6 ABC =90’
= AB 1 BC=>d(C,4B)=BC=b

b) Cé6 AB L BC, AB 1 BD

= AB 1 (BCD)
= AB 1. CD

ma BCJ_CD( Vi E@:w)

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m
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= CD L (4BC)

= d(D,(ABC))=CD =+ BD* ~BC* =\’ -’
¢) AB L BC,BC L CD=>d(AB,CD)=BC=b
Bai 3. Vi gia thiét & Bai tap 2, hdy:

a) Chirng minh rang MN / C . Tinh khoang cach giita hai dudng thaing MN va BC.
b) Chimg minh ring MP//(BCD). Tinh khoang c4ch tir duong thing MP dén mit phang (BCD).

¢) Chimg minh rang (MNP)//(BCD). Tinh khoang c4ch giita hai mit phang (MNP) va (BCD).

Loi giai

Hinh 77

a) M 1a trung diém cua AB

N 14 trung diém ctia AC

= MN la duong trung binh cua tam giac ABC

= MN || BC
ABLBC:>MBLBC:d(MN,BC)=MB=%AB=%
b) M 1a trung diém cta 4B

P 1a trung diém cta 4D

= MP la dudng trung binh cta tam gidc 4BD

— MP|| BD

BD (BCD)} = MP||(BCD)

AB 1 (BCD)= MB 1 (BCD)=>d(MP,(BCD))=d (M ,(BCD))=MB =

(ORI

¢)= d((MNP),(BCD))=d(M,(BCD))=MB =

NSRS

Bai 4. Cho hinh chop S.ABCD ¢6 SA L (ABCD), ddy ABCD 1a hinh vudng canh a,S4 = a(Hinh78).
a) Tinh khoang cach tir diém S dén duong thang CD.
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b) Tinh khoang céch tir diém D dén mét phang (SAB).
¢) Tinh khoang cach tir diém A. dén mit phiang ( SCD).

b

Hinl 75
Loi gidi
a) S4 L (ABCD)= SA L CD

ABCD 1a hinh vuéng = 4D 1. CD

= CD 1 (S4D)=CD L SD

= d(S,CD)=SD=VSA* + AD* = a2

b) SA L(ABCD)=>S4 L AD
ABCD 1a hinh vuéong = 4 B 1 4D

= AD L (SAB)=>d(D,(S4B))=AD=a

c)Ké AH 1L SD(H € SD).

CD L (S4D)= CD L 4H

= AH 1 (SCD)= d(4,(SCD))= AH

Tam giac SAD vudng tai A c6 dudong cao AH

gy 544D _ a2
SD 2
Vay d(4,(SCD))= “22 .

Baif 5. Voi gia thiét ¢ Bai tap 4, hiy:
a) Chimg minh rang BC//(SAD) va tinh khoang cach giita BC' va mit phing (S4D).
b) Chimg minh ring BD L (SAC) va tinh khoang cach giita hai duong thing BD va SC

Loi giai
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a) BC//AD do ABCD la hinh vuong

AD < (SAD)=>BC//(SAD)

= khoang cach giita BC va mit phing (SAD) =d(B,(S4D))

BA 1 SA(SA L (ABCD))

BA 1 AD

=>d(B,(SAD))=BA=a

Vay khoéang cach gitra BC va mit phiang (SAD)bz‘?mg a
b) Do ABCD 1a hinh vuong=> AC 1 BD

BD 1 SA(S4 L (ABCD))

= BD 1(S4C)

. AC 1. BD
Goi O la tim hinh vudng ABCD ta co: = BD 1 (SAC)
BD 1 S4

Dung OK 1 SC = OK la doan vudng géc chung cia BD va SC

Khi do d (BD;SC) = OK =~ d (4;5C)=+.—22AC
2 2 Js4?+4C
a6
6

Voi AC=a2 =d =

D. CAU HOI TRAC NGHIEM
Cau 1l: Cho hinh chdp S.ABCD cé ddy ABCD la hinh chit nhat cé AB = a2 . Canh bén S4=12a va
vudng géc v&i mit déy (4BCD) . Tinh khodng cach d tir D dén mit phang (SBC).
ax/m 2a«/§ D d_a\/§

.d= . .d=aV2. .d= . ) .
A > B. d=a\2 Cd3 3

Lo gidi

Chon C
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Cau 2:

Cau 3:

Do AD|| BC nén d|D,(SBC)|=d|4,(SBC)|.
Goi K la hinh chi€u clia 4 trén SB, suyra AK L SB.

Khi d[4,(SBC)| = Ak =248 _ 2073

Js4* v 4B* 3
Cho hinh chép S.ABCD cé day ABCD la hinh vudng canh bang 1. Tam gidc S4B déu va nam
trong mat phdng vuong géc véi ddy (ABCD) . Tinh khoang cach 4 tir 4 dén (SCD).

23 _
T A=

A.d=1. B.d=42. C.d

Lo gidi

Chon D

Goi H latrung diém 4B, suyra SH L 4B. Do d6 SH L (ABCD).
Do AH ||CD nén d[A,(SCD)|=d|H,(SCD)|.

Goi E latrung diém cD; K 1a hinh chiéu vudng géc cla H trén SE.

e SH.HE NE)
Khi d6 d|H,(SCD)|= HK = ——2—__ =>-
[ ( )] JSH* + HE* 7

Vay d[4,(SCD)|=HK = @

Cho hinh chép S.4ABCD c6 ddy ABCD la hinh vudng tdm O canh «.Canh bén S4 =a+/2 vavudng
g6c v8i ddy (4BCD) . Tinh khoang cach d tir diém B dén mat phang (ScD).

zé. C.d—ad3 p. 4=

A.d=a. B. d

Loi giai
ChonB

Do A4B| CD nén d|B,(SCD)|=d[A4,(SCD)|. K& AE 1 SD tai E.
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Cau 5:

Khi d6 d[4,(SCD)|= AE.

SAAD a6

JSA2+ 4D 3

Tam gidc vudng S4D, cd AE =

Vay d|B,(SCD)|= AE ==—.

N . L s Cs N A ~ 15
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong tdm O, canh 4. Canh bén S4= a\é_ va

vudng goéc v&i mit déy (4BCD). Tinh khodng cach d tir O dé&n mét phang (SBC).

A. g— 2285 B. g Y285 C.a— 28 D. d—2.
19 38 38 2
L&i giai
Chon C

Ta c6 4[0,(SBC)| :%d[A,(SBC)].

Goi K la hinh chiéu clla 4 trén SB, suyra AK | SB.

Khi 6 d[4,(SBC)|= AK.

SA.AB av'285

Jsa2 4 19

Tam gidc vudng S4B, cd AK =

Vay d[0,(SBC)|= %AK = 37;;85 .

N

Cho hinh chép tam gidc déu S.4BC cé canh day bang « va canh bén bang % Tinh khoang

céch d tir dinh 4 dén mat phang (SBC).

A d=2. B. d=2%. C.d=2. D.d:&.
4 4 4 6
L& gidi
Chon B
S
A C
E
B
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Cau 6:

Cau 7:

Goi O la tdm cua tam gidc déu 4BC .

Do hinh chép s.4BC déu nén suyra SO L (4BC).
Ta c6 d[4,(SBC)|=3d[0,(SBC)|.

Goi E latrung diém BC; Ké 0K 1 SE.

Khi d6 d|0,(SBC)|=0OK.

Tinh dwoc so=2va OE:lAE:&.
2 3 6
Tam giadc vudng SOE, c6 oK —_SOOF  _a
JSO? +OE* 4

Vay d|4,(SBC)|=30K = %‘Z .

Cho hinh chép S.4BCD cé ddy ABCD 1a hinh vudng canh bang «. Canh bén S4 vudng géc vdi
ddy, SB hop voi mat dady mot goc 60° . Tinh khoang cach 4 tir diém D dén mit phang (SBC).

:ﬂ. B. d:ﬁ. C.d=a D. d = a3.

A.d
2 2

Loi giai
Chon A
Xac dinh 60° = SB,(ABCD) =SB, AB=SBA, suy ra SA = AB.tan SBA = a\/3 .

Tacé AD| BC= AD|(SBC) nén d[D,(SBC)|=d|A4,(SBC)|.

; . SAAB  _ a\3
Ké 4k 1 SB.Khido d|4,(SBC)|= AK = = )
[4(520) NSA’ +AB* 2
Vay d[D,(SBC)|= AK = %

Cho hinh chép ti gidc déu S.4BCD cé canh day bang 1, canh bén hop véi mat day mot goc 60°
. Tinh khodng c4ch d tir O dén mét phang (SBC).

2 42
A.d:%. B.d—g. C.d—g. D.d—%.
Loi gidi
Chon D
Xac dinh 60°=SB,(ABCD)=SB,0B = SBO va SO:OB.tanS/Bbzg.

Goi M latrung diém BC, ké Ok L sum . Khi dé d[0,(SBC)|=0K

Tam gidc vudong soM , c6 OK = SOOM _ _ V42

Jsorrom? 14
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Vay d[0,(SBC)|=0K _%.
Cau8: Chohinh chép S.ABC c6 ddy ABC |atam gidc déu canh a, S4 vudng goc véi mit phang (4BC)
; goc gitta duwdng thang SB va mit phang (4BC) bang 60°. Goi M 1a trung diém cla canh 4B .

Tinh khodng cich d tir B dén mét phang (SMC).

A. d=a3. B.d:‘“@. C.d=a. D.d=2<.
13 2
Loi giai
Chon B
S
AL~ B

C

Xac dinh 60° = SB,(ABC) =SB, AB = SBA VA SA = AB.tanSBA = a3 = a\3 .
Do M latrung diém cla canh 4B nén d|B,(SMC)|=d|4,(SMC)|.

Ké 4k 1 sm . Khidd d[4,(SMC)|= AK.

SA.AM a39

Js4* 1 am? 13

Tam gidc vudng S4AM , cd AK =

a\39

13

Vay d[B,(SMC)|= AK =

Cdu9: Chohinhchdp S.4BCD c6 day ABCD la hinh chit nhat véi AC =24, BC =a . Dinh § cach déu cac
diém 4, B, C . Tinh khoang cach d ti trung diém M cla SC dén mit phang (SBD).

_af3 B gt
4 2

A. d C. d =a 5. D.d=ua.

Loi giai
Chon A
Goi 0 latrung diém 4cC, suyra O latdm dudng tron ngoai tiép tam gidc 4BC .

Do dinh § cach déu cic diém 4, B, C nén SO L (A4BCD).

Ta c6 d|M,(SBD)] :%d[c,(SBD)].
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Cau 10:

Cau 11:

\ . CB.CD a3
Ké cE L BD . Khidé d|C,(SBD)|=CE = = .
©(sD) NCB* +CcD* 2
Vay d[M,(SBD)]:%CE:aT R

Cho hinh chép S.4BCD cé ddy ABCD |a hinh thangvuéngtai 4 va B, AD=2BC, AB=BC = a3
. Duong thang S4 vudng géc véi mit phang (ABCD) . Goi E la trung diém cla canh SC. Tinh
khodng cach d tir diém E dén mat phang (S4D).

A. d=a\3. B.d—%. C.d—%. D. d =/3.

Chon C

Ta c6 d[E,(S4D)] =%d[C,(SAD)].

Goi M latrung diém 4D, suy ra ABCM la hinh vuéng = CM 1 4D.

= CM L (SAD) nén d[C,(SAD)|=CM = AB=a3.

CM 1 AD
Do
{CM 154

Vay d|E,(S4D)] = %CM = #

Cho hinh chép S.4BCD c6 ddy ABCD I hinh chit nhat véi AB=a, AD=2a . Canh bén S4 vudng
goc véi day, goc gitta SD vai ddy bang 60°. Tinh khoang cach 4 tir diém C dén mit phang
(SBD) theo a.

A d:ﬁ B dZZaJE C d:ﬁ V3

2 5 2 ’ 2

Lo gidi

Chon A

Xac dinh 60° = SD,(ABCD) = SD, AD = SDA VA SA = AD.tan SDA = 2a+3 .
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Cau 12:

Cau 13:

Ta c6 d[C,(SBD)|=d[4,(SBD)|.

Ké AE | BD vaké 4k 1 SE.Khid6 d[4,(SBD)|= 4K .

Tam gidac vudng BAD, cé Ap = ABAD 24
JaB* + 4D 5

Tam gidc vudng SAE, céd AK = SAAE a3 .
VSA* + AE* 2

Vay d[C,(SBD)|= 4K = %

Cho hinh chép S.ACBD c6 ddy ABCD la hinh thang vuéng tai 4 va B . Canh bén S4 vubng goc
V@i ddy, SA= AB=BC =1, AD=2.Tinh khoang cach d tir diém 4 d&n m3t phing (SBD).

A d=2 B g_ 25 C.a-22 D.d=1.
3 5 3
Lo gidi
Chon A

K& AE L BD, ké 4K L SE .Khidé d[4,(SBD)|= 4K .

AB.AD 245
JAB* + 4D* 5

Tam gidc vudng ABD, cO AE =

Tam gidc vudng SAE , c6 Ak = SAAE 2
JSA® + AE* 3

Vay d|4,(SBD)|= AK :% .

Cho hinh chép S.4BCD c6 day ABCD la hinh thoi canh 4. Tam gidc ABC déu, hinh chiéu vudng
goc H cladinh S trén m3t phang (4BCD) trung vditrong tdm clia tam gidc ABC . Dudng thing

SD hop véi mat phang (4BCD) gdc 30°. Tinh khodng céch d tir B dén mat phang (SCD) theo

a.

_2ay21 B.d:am. C.d=a D. d =ay3.

A.d .
21 7

Loi giai

ChonB
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Cau 14:

Cau 15:

Xac dinh 30° = SD,(4BCD) = SD, HD = SDH Va SH:HD.tanﬁI:%‘Z.

BD

Ta c6 d[B,(SCD)] =5

3
[H,(SCD)|= 5.a'[H, (scp)].
Tacod HC L AB= HC LCD .
Ké HK 1 scC.Khidé d|H,(SCD)|=HK .

SH.HC 2a21

JsH? +HC? 21

Tam gidc vudng SHC, cé HK =

Vay d[B,(ScD)| = %HK = “\éﬁ :

Cho hinh chép S.ABCD c6 day ABCD la hinh thang vuong tai 4 va B v&i AB=BC=a, AD =2a
. Canh bén S4=a va vudng goc véi mat phang (4BCD). Tinh khoadng cach d tir diém 4 dén
m3t phang (ScD).

A. d= B. d = av/2. C.d= D. d =2a.

sl
w

Loi giai
Chon C

Goi M latrung diém 4D, suy ra 4BCM la hinh vudng.

Do dé CM:MA:ATD nén tam gac 4ACD vuong tai C.

SAAC  al6

N

Cho hinh chép S.ABCD c6 ddy ABCD la hinh chlt nhat v&i AD =24B =2a.Canh bén S4=2a va
vudng goc vai day. Goi M, N [an luot |a trung diém cha SB va SD. Tinh khoang cach d tir §
dén mat phang (AMN).

A. d:“*/g. B. d =2a. C.d=22 D. d = a+/5.

3 2

Ké 4k 1 sC.Khidé d[4,(SCD)|=AK =

Lo gidi
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Chon A

3
Thé tich khi chdp 7 ,,, :%SMBD,SA:%,
N 1 N 1 a’
Vi SASMN :ZSASBD nen v, auw :ZVASBD :z-

Ta cd AM, AN 13 cdc dwdng trung tuyén trong tam gidc vuéng, MN |a dudng trung binh nén

tinh dwoc AM—%, AN = a2, MN—%.
2
Tir d6 tinh duoc S, —#.
Vay d[S,(AMN)}:B’VS»M:M,
AAMN 3

Cau 16: Cho hinh lap phuwong ABCD.A'B'C'D' cé canh bang 1. Tinh khodng cach 4 tir diém 4 dén mit
phdng (BDA4').

A. d:%. B. d:?. C. d:@. D. d =/3.

Loi giai
Chon B

Goi I latam hinh vuéng 4BcD, suyra AI 1 BD.

Ké AK L A'I.Khid d[A,(BDA*)]:AK:MZQ_
Taamrar 3

Cau17: Cho hinh hdp chit nhat ABCD.A'B'C'D' c¢6 ddy ABCD |a hinh vudng canh av2, AA'=2a. Tinh
khodng cach d gitta hai dudng thang BD va CD'.

A. d=a\2. B. d =2a. c.dzzaﬁ. D.d:“ﬁ.

5 5

Lo gidi

Chon C
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B C
Goi I la diém d6i xirng clla 4 qua D, suy ra BCID |a hinh binh hanh nén BD || CI.
Do d6 d[BD,CD"|=d|BD,(CD'I)|=d[D,(CD'T)].
Ké DE LCI tai E,ké DK L D'E.Khid6 d[D,(CD'I)|= DK.
Xét tam gidc I4C, ta cd DE | AC (do cung vudng goc vdi CI ) va cd D latrung di€ém cha Al nén

suy ra DE la duong trung binh cGa tam gidc. Suy ra DE Z%AC =a

D'D.DE _ 2a\5

JD'D*+DE> 5

Cau 18: Cho hinh chép S.4BCD c6 day ABCD la hinh vudng tdm O, canh bang 4a. Canh bén S4=2a.
Hinh chi€u vuéng gdc cta dinh § trén mit phang (4BCD) la trung diém clia H clia doan thing

Tam gidc vuong D'DE, c6 DK =

A0 . Tinh khodng céch ¢ gitta cdc duwdng thang SD va 4B,

A. =222 B. 4302 C.d=2a D. d4a.
11 Ji1
Lo giai
Chon A

Do 4B|CD nén d[SD,AB]:d[AB,(SCD)]:d[A,(SCD)]z%d[H,(SCD)].

Ké HE L cD, ké HL | SE .

Tinh duoc SH =SA* — AH” = a2, HE :%AD: 30.
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_ SHHE _ 3a2
JsH? + HE? V11

Vay d[SD, AB] = %HL - 4“1*/15.

Khi d6 d|H,(SCD)|=HL

Cau 19: Cho hinh chép S.4ABCD c6 day ABCD la hinh vudng canh bang 10. Canh bén S4 vuéng géc véi
mat phang (4BCD) va SC=10V5.Goi M, N Ian luot |a trung diém cla S4 va CD. Tinh khoang
cach 4 gitta BD va MN .
A. d =35. B. d=+/5. C.d=5. D. d =10.

Lo gidi

Chon B

Goi P 1atrung diém BC va E=NPNAC,suyra PN | BD nén BD||(MNP).
Do d6 d[BD, MN|= d|BD,(MNP)|=d|0,( MNP)|= %d[A,(MNP)] .

Ké AK L ME.Khid6 d[4,(MNP)|= AK.

Tinh dwgc SA=+SC? —AC?* =103 = MA=5\3 ; AE—%AC—%_

MAAE 4

JMA + AT

Tam gidc vudng MAE , cO AK =
Vay d[BD,MN]:%AK:\/g.
Cau 20: Cho hinh chép S.ABC c6 ddy ABC la tam gidc vudng tai B, AB=3a, BC =4a. Canh bén S4

vudng goc vai ddy. GAc tao bdi gitta SC va day bang 60° . Goi M 13 trung diém cla AC, tinh
khodng cach d gitta hai dudng thang 4B va SM .

S5a 10a«/§
A. d =a /3. B. d = 5a/3. C.d==—". D. g =27
2 J79
L&i gidi
Chon D
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Xac dinh 60° = SC,(ABC)=SC, AC = SCA v SA— AC.tan SCA — 5a+3.
Goi N latrung diém BC, suyra MN || 4B .
L3y diém E ddi xirng vdi N qua M , suy ra ABNE |a hinh chit nhat.

Do d6 d[AB,SM|=d|AB,(SME)|=d|A4,(SME)).

SAAE  10av3

Ké 4K | SE .Khidd d[4,(SME)|= AK = -
[4(sME) Jsa4? + 4> 19

Cau 21: Cho hinh chép S.ABCD c6é ddy ABCD la hinh vuéng canh «, tam gidc SAD déu va nam trong
mat phang vudng goc véi ddy. Tinh khoang cach 4 gitta hai dwong thang S4 va BD.

A. d_“ﬁ—l. B. d-#. C. d:"*éﬁ.

D.d=ua.

Lo gidi

Chon C

Goi I la trung diém cta 4D nénsuyra SI L AD = SI 1 (4BCD).
K& Ax || BD.Do d6 d[BD,SA|=d|BD,(SAx)|=d|D,(SAx)|=2d|I,(S4x)|.
K& IE | Ax,ké IK L SE . Khid6 d[I,(S4x)|=1IK .

. R cx 2 N , AO 2
Goi F 1a hinh chiéu cua I trén BD, taco IE:IFsz%.
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Cau 22:

Cau 23:

SLIE _ aJ21
JSrP v IEr 14

Tam gidc vuong SIE , co IK =

VAy d[BD,S4)=2IK =

av21
P

Cho hinh chép S.ABCD cé ddy ABCD la hinh thang vudngtai 4 va D v&i AB=2a, AD=DC=a
. Hai mit phang (SAB) va (SAD) cung vudng goc vaGi day. Goc gitra SC va mat day bang 60° . Tinh
khoang cach d gitta hai dwong thang AC va SB.

A. d:%. B. d =2a. C.d=a\2. D. 4215

5

Loi giai

Xac dinh 60° = SC,(ABCD) = SC, AC = SCA V& SA—= AC.tan SCA = a/6 .

Goi M latrung diém 4B, suyra ADCM |a hinh vubng nén CM = AD=a.

Xét tam gidc ACB, ta c6 trung tuyén CM =a :%AB nén tam gidac ACB vubngtai C .
L4y diém E sao cho 4CBE l|a hinh chit nhat, suy ra AC| BE.

Do d6 d[AC,SB|=d[AC,(SBE)|=d|A,(SBE)|. Ké AK L SE.

SAAE a6
JSA> + AE* 2

Khi d6 d|4,(SBE)|= 4K =

Tinh khoang cach d gilra hai canh ddi ctia mét t&r dién déu canh a.

3 _af2 c.a=2

Ld="2 . d .d=a\2.
Ad2 B > > D. d=a\2

Loi giai

ChonB
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Cau 24:

C
Goi M, N lan lvot 1a trung diém cla 4B, CD.

CD 1 BN
Suy ra { =CD L (ABN)=CD L MN. (1)
CD L AN

Taco AN:BN:%:»AABN cantai N = MN L 4B. (2)

2 2
TU (1) va (2), suy ra d[4B,CD]= MN =BN?> —BM* = «/%—% _ a2

2
o
Cho hinh 1ap phuong ABCD.A'B'C'D’ canh . Trong cdc ménh d@ sau, ménh dé nao 1a dung?

A. Khoang cach tir diém 4 dén mat phang (4'BD) bang %.

B. DO dai doan 4C’ bang a/3.

C. Khodng cach tir diém 4 dén mat phing (CDD'C’) bang av/2.

D. Khodng c4ch tir diém 4 dén mit phang (BCC'B') bang 37‘1.

Loi giai
ChonB
A’ B’
I
n
D’ |\‘ C'
B
1\
1\
[
A H B
i \"\/, L=
Bt
D C

Xét cac dap an:

e Xét A Goi I =BDNAC va H 13 hinh chiéu cla diém A4 trén dwong thang 4’1
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Cau 25:

Cau 26:

D& dang chirng minh duoc d(4,(4'BD))= 4H

Taco 12: ,12+ 12:%+ ! 2:% AH:aﬁ.VéyAsai.
AH® A4~ AI" a [a\/f] a 3
2

* Xét B Dudng chéo hinh 1ap phuwong 4¢’ =a+/3 . Vay B dung.

* Xét CTacod 4D L (CDD'C')——d(A4,(CDD'C'))= AD =a . Véy C sai.
* Xét D Ta c6 4B L (BCC'B')——d(4,(BCC'B'))= AB=a.Vay D sai.

Khodang cach giita hai canh d&i trong mét t& dién déu canh « bang:

A B2 B, &3 c. 2. D. 2a.
2 3 3
Lo gidi
Chon A
A
M
B D
N
C

Goi M, N 1an lwot 1a trung diém cla 4B, CD.

CD 1 BN
Suy ra { =CD 1 (ABN)=CD 1 MN. (1)

CD 1L AN

a3

Tacd AN:BN:T:>AABN cantai N = MN L 4B. (2)

2 2
TU (1) va (2), suy ra d[4B,CD]= MN =BN?> —BM* = «/%—% _ev2

2
R
Cho hinh chép tam gidc déu S.4ABC cé canh ddy bang 3a, canh bén bang 2a . Khoang céach tur

dinh S dén mat phang ddy 13
A. 1,5a. B. a. C. a2 D. a/3.

Lo gidi

ChonB
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Cau 27:

S

2a

3a M
B

Goi M latrung diém BC va H |a trong tdm tam gidc 4BC.

Ta d& dang chirng minh dwoc SH L (4BC)= d(S,(ABC))=SH

Ta ¢ AM:@, AH:%AM:a\/S;»SH:\/S,ch—HA2 —a.

Cho hinh hép chi¥ nhat ABCD.A'B'C'D’ c6 ba kich thuwdc AB=a, AD=5b, AA'=c.Trong cac két
qua sau day, két qua nao 13 sai?
A. BD' =+Ja* +b* +¢*.

B. d(4B,CcC’)=b.

C. d(BB',DD')=\a* +b". D. d(A,(A'BD)):%\/aZ +6 4

Loi giai
Chon D
A’ B’
I
[
D'/ i\ ¢
[
I\
¢\
| \
] \
| \ H
|
A,'é:’_ﬁz____g______ B
b, \\\\\ -7 -
A gy
-
C

Xét cac dap an:

* Xét ATa cO BD' = AC' =\ AB* + AD* + A'4> =~a® +b* +c*. Vay A ding.

BC 1 AB

BC LCC,—W’(AB,CC'):BC:b. Vay B dung.

* Xét B Ta cé{
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* Xét CTa c6 BB' | DD'——d(BB',DD')=BD =@ +4*. Vay C dung.

* Xét D Goi M la hinh chiéu clia 4 trén 4B, H |a hinh chiéu cla 4 trén AM . Dé dang ching
minh dugc 4H | (4'BD)——d(4,(4'BD))= 4H .
1 1 1 11 (@ +0)

= + = +— AH = ,|————= . Vay D sai.
AH?*  AM*  AA"* &P +b0 A2 a+b 42 Y
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BAI 6. HINH LANG TRU PUNG. HINH CHOP PEU. THE TiCH CUA MOQT SO HINH KHOI
O 16p 7, ta da 1am quen v6i hinh ling tru démg tam giac va
hinh lang tru ding t&r giac, tic 1a nhitng hinh lang tru ding

c6 day la tam gidc hodc tu giac.

Hinh lang try dimg voi day la
da giac, dz}’c biét 1a da giac deu,
c6 tinh chat gi (Hinh 79)?

Hinh 79

(Ngudn:https://shutterstock.com)

A. KIEN THU'C CO BAN CAN NAM
I. HINH LANG TRU PUNG. HINH LANG TRU PEU

HD 1. Cho hinh lang tru tam giadc c6 cac mat bén la hinh chir nhat & Hinh80a, 80b. Hay cho biét mdi canh
cua lang tru c6 goc vuong véi cac mat day hay khong.
".

Hinh 80
Loi gidi

Moi canh bén cta hinh lang try dé c6 vudng goc véi cac mat day
Ta c6 cac dinh nghia sau:

e Hinh lang tru c6 canh géc goc voi mat day dugc goi 1a hinh lang tru dirng.

« Hinh ling try dtng c6 day 1a da giac déu goi 1a hink ling tru déu.

o Hinh lang try ding c6 day 1a hinh binh hanh dugc goi 1a hinh hop ding.
Chii y: Khi day cua hinh lang tru dimg cac lan luot 1a tir gidc, ngi giac, luc giac, ta goi hinh ling tru dtng
d6 1an luot 13 hinh ling tru dtng t& giac (Hinh81a), hinh lang tru dtng ngii giac (Hinh 81b), hinh lang tru
dang luc giac (Hinh81c).
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Nhan xét
e MGdi mit bén cia hinh ling try ding 13 hinh chit nhat, mit phang chira n6 vudng goc véi mit day.
e Hinh hdp chit nhat 1a hinh hdp ding c6 day 1a hinh chir nhat.
Hinh hdp chit nhat c6 6 mat 1a hinh chit nhat.
Néu mdi mat cua hinh hop 1a hinh chit nhat thi hinh hdp do6 1a hinh hdp chir nhat.
Do dai cac duong chéo cua hinh hop chit nhat 1 bang nhau.
e Hinh lap phuong 13 hinh hop chit nhat co tit ca cac mat 1a hinh vudng.
Néu cac mit cia hinh hop chir nhat co6 di¢n tich bﬁng nhau thi hinh hdp chir nhat dé 1a hinh lap
phuong.
Vi du 1. Cho hinh hdp chit nhat ABCD.A'B'C'D" ¢6 P B
AB=a, AD=b, AA =c (Hinh 82). Tinh d6 dai dudong
chéo ctia hinh hop chit nhat do. D—+ ey g
Loi gidi
Do C'C L(ABCD) nén C'C L AC . Theo dinh Ii b e
Pythagore, trong tam giac vuong ACC' ta co: D C
AC™? = AC* +CC™ = AC* + . R
Ap dung dinh li Pythagore vao tam giac vuéng ABC ta
c6: AC* = AB* +BC* =a* +1b’.
Vay d¢ dai duong chéo cuia hinh hp chit nhat
ABCD.A'B'C'D' 1a d = AC' =a*> +b* +c” .
A5
“4 Cho hinh 13p phudng
co canh bing a. Tinh 4§
diai dudng chéo cia hinh
lip phudng do.

Loi giai
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AF D'
I
|
|
B! ' C
| _ -
| e
I -~ - D
Ape — — — — - ——3
;N
~
/ ~
~
// N
B C

Khi xét hinh lap phuong ABCD- A'B'C'D' ¢6 canh a. Ap dung dinh 1y Pitago ta s& tinh dugc: Puong
chéo cua 1 miat AC = a\/E
— Pudng chéo cua hinh 1ap phuong AC' =+ AC* +CC? = a3

II. HINH CHOP PEU. HINH CHOP CUT PEU

- Dé tao mod hinh mot thap chudng & Hinh 83a tir mot tim bia hinh vudng, ban Diing cit bé phan
mau tring gdm bdn tam giac can bang nhau co day 1a cac canh ciia tAm bia (Hinh 83b) roi gép lai phan
mau xanh dé tao thanh mot hinh chop tt giac. Quan sat Hinh 83a, 83b va cho biét:

a) P4y ctia hinh chop ma ban Diing tao ra 13 ttr giac c6 tinh chét gi;

b) Cac canh bén cta hinh chop d6 ¢ bang nhau hay khong?

(Ngudn: hetps://www.shutterstock.com)
i) b
Hinh 83

Loi giai
a) Day cta hinh chop ma ban Diing tao ra l1a da giac

b) Céc canh bén ctia hinh chép d6 c6 bang nhau

Nhdn xét: Hinh chop tir gidc c6 day 1a hinh vudng va cac canh bén bang nhau 1a hink chép tir gide déu.
Mot cach téng quat, ta c6 dinh nghia sau:

Hinh chép déu 14 hinh chép co day 1a da gidc déu va cac canh bén bang nhau.

Chii y
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e Khi day cua hinh chop déu lan luot 1a tam giac déu, hinh vudng,
ngil giac déu, luc gidc déu, ta goi hinh chop déu d6 1an luot 1a hinh
chop tam giac déu, hinh chop tir giac déu, hinh chop ngii gidc déu,
hinh chép luc giac déu.

» Hinh chép tam giac déu c6 canh bén béng canh day la tr dién déu.
C6 nhiéu vat thé trong thuc tién, trong khoa hoc — ki thuat xuét
hién ¢ dang tur dién déu. Chéng han: Trong héa hoc c6 mé hinh tir
dién déu vé lai hoa orbital. Bén orbital lai hoa sp® c6 cac truc dbi

xtng tao v6i nhau mot goc khoang 109°28' va hudng vé bén dinh
ctia mot hinh t&r dién déu. Sy lai hoa nay duoc goi 1a lai hoa sp’ Hinh 84
hay lai hoa t& dién (Hinh 84).

Béo tang Louvre ¢ thu d6 Paris (Phap) 1a mot trong nhiing bao
tang noi tiéng nhat thé giéi. Hinh 85 1a anh chup kim tu thap kinh
0 bao tang Louvre, kim ty thép kinh d6 c6 dang hinh chop tur gidc
déu.

Ta da biét rang d6i véi mot hinh chop bat ki, doan thing ndi dinh
v6i hinh chiéu cua dinh trén mit day duoc goi la dwong cao cua

hinh chép d6; hinh chiéu cua dinh trén mat day goi 1 chdn dwong — (Newdn: hitps:/shutterstock.com)
cao cua hinh choép do; do dai duong cao dugc goi la chiéu cao cua Hinh &5
hinh chop do.

.

2 Cho hinh chédp tam gidc

déu SABC. Ching minh
riing cdc canh bén tao vdi
mit phing chia ddy cic
goc biing nhau.

Loi giai
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Goi LK.M lan lugt 1a TP cia AB,BC,CA

S.ABC 14 hinh chop déu

=> ST | AB,SK 1 BC,SM 1 CA

S.ABC 14 hinh chop d‘éu‘

= AABC la tam gidc déu = SA =SB =SC.

Do d6 khi ta v& SH L (ABC)

= H 14 trong tim ctia AABC déu va c6 AH 1 BC.

((SAB);(ABC)) = SIH;((SBC);(ABC)) = SKH;((SAC); (ABC)) = SMH
=>SIH = SKH = SMH do

ASIH = ASKH = ASMH (cgc)
Vi du 2. Goi diém O 1a chan duong cao cua hinh chop tam giac

déu S.ABC (Hinh 86). Chimg minh rang diém O cach déu ba
diém 4,B,C.

Loi gidi
Do SO L (ABC) nén SO L OA, SO L OB, SO L OC.Xétba
tam giac vuong SOA,SOB,SOC ta c6: SO chung, SA=SB=SC,
suy ra cac tam giac vudng d6 bang nhau. Do d6 O4=0B=0C.

Vay diém O céach déu ba diém 4, B,C thc 1a chan duong cao cua
<s 2 A \ \ C A Hinh 86
hinh chop tam gidc déu S.ABC la tam dudng tron ngoai ti€p cla

déy ABC.

Trong trudng hop tong quat, ta co tinh chét sau:

Chén duodng cao cta hinh chop déu 13 tim dudng tron ngoai tiép cua day.

Khdi bé tong & Hinh 87a goi 1én hinh anh mot hinh chép bi cat di boi mat phang (R) song song

v6i day. Hinh 87b 13 hinh biéu dién cua khéi bé tong & Hinh 87a. Hiy du doan vé mdi quan hé giira cac
dudng thang chira cac canh 4B, 4,B,, A,B,, A,B, .

Hinh 87

Loi giai

AB,,A,B,, A,B,, A,B, 1a cac canh bén
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Nhdn xét: Hinh 87b goi 1én hinh anh cta hinh chép cut tir gide déu.
Trong trudng hop téng quét, ta co dinh nghia sau:

Cho hinh chép déu S.A44,4,...4. Mat phang (P) song song voi ddy ciia hinh chop va cit cac canh
SA,,SA,,...,SA lan lugt tai B,,B,,...,B, .

Phén cuia hinh chép da cho giéi han béi hai mt phang (P) va (44,4, ...4,) dugc goi 1 hinh chép
cutdéu 4 4,...4,-BB,...B,.

Trong hinh choép cut déu 4,4,...4,B,B, ... B, , ta goi:

o Cacdagiac 4 4,...4,,BB,...B, lan lugt la day 16n, day nho;
o Cactugiac 4 A4,B,B,,4,4,B.B,,..., 4,4 BB, 1a cic mit bén;

e (Cacdoan thrfmg AB,AB,,...,A B lacac canh bén;

e Céc canh cua hai da giac 4 4,...4,,B,B,...B, 1a cac canh day;

e Doan thang ndi tdm cua hai day la duong cao; dd dai duong cao la chiéu cao.

Tuy theo day 1a tam giac déu, hinh vudng, ngii giac déu,..., ta co hinh chop cut tam giac déu, hinh chop
cut t&r giac déu, hinh chop cut ngii giac déu,...

Nhan xét
e Hai day cua hinh chop cut déu nam trén hai mat phrfmg song song va co cac canh tuong ting song
song: dong thoi hai day do6 1a cac da giac déu c6 cung sb canh;
e MJi mit bén cua hinh chop cut déu 12 mot hinh thang can;
e Cac duong thang chira canh bén cua hinh chop cut déu cung di qua mot diém;

e DPuodng cao cua hinh chop cut déu thi vudéng goc v6i hai day cua hinh chop cut déu d6 (chang han,
doan thang OO’ trong Hinh 88 ).

Hinl &5

Vi du 3: Cho hinh chép cut tam giac déu ABC.A'B'C’ trong d6 tam giac A'B'C’ 1a day nho va
A'AB =60°. Tinh goc giira hai duong thang 44’ va BB'.

Loi giai
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Goi S 1a giao diém cta ba duong thang 44", BB',CC’. Vi hinh chép S.4BC 1 hinh chép déu nén

SA =SB . Tam giac SAB cantai § va SAB = 60" nén la tam gidc déu, suy ra ASB = 60" . Vay goc gilra
hai dudng thing 44’ va BB’ bing 60°.

Luyyén tap 3. Cho hinh chop déu S.ABC. Goi 4, B,C’ 1an luot 14 trung diém cua cac doan thing
SA,SB,SC . Chimg minh rang phan hinh chép d cho gi6i han boi hai mat phing (4BC) va (4'B'C') la
hinh chép cut déu.

Loi giai

Chimg minh (4'B'C’)//( ABC)

Theo dé bai 4',B’,C’lan luot 14 trung diém cua cac doan thang SA4, SB, SC nén suy ra

A'B'//AB, B'C'//BC, A'C'//AC ( theo tinh chat dudng trung binh trong tam giac).

= (4'B'C")//(4BC).

= Phén hinh chép da cho gi¢i han béi hai mét phang (ABC) va (A'B'C’) 1a hinh chép cut déu (theo
dinh nghia).

I11. THE TiCH CUA MOQT SO HINH KHOI

Phan khong gian duoc gidi han boi mot hinh ling tru (ké ca hinh ling tru dy) duoc goi 1a khdi ling tru. Ta
dinh nghia twong tu cac khéi sau: khéi hop, khdi chop, khéi chop cut déu.

Dinh, canh, mit cia cac khdi lang try, khdi hop, khdi chop, khéi chop cut déu 1a dinh, canh, mit ca cac
hinh lang try, hinh hdp, hinh chép, hinh chop cut déu tuong Ung.

1. Thé tich ciia khoi ling tru

Hay néu lai cong thire tinh thé tich cta khdi lang tru ding tam giac, khéi ling tru dung tir giac.
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Loi giai

Thé tich ctia khéi lang tru bang dién tich day nhan véi chiéu cao

Cho hinh lang tru 4 4,...A - A A,...A (Hinh 90). Ta goi chiéu cao ctia hinh lang tru d6 1a khoang cach
gitta hai mat phiang song song (4,4,...4,) va (A{A; A )

Hinh 90

Nguoi ta c6 thé ching minh dugc dinh 1i sau:

Thé tich cta khéi lang tru bang dién tich day nhan véi chiéu cao.

Cuthé, tacod: V =Sk, trongdo V' la thé tich cua khdi lang try, S 1a dién tich cua day va & 1a chiéu cao
cta khéi lang tru.

Nhan xét

- Do chiéu cao ctia khdi ling tru dimg bang do dai canh bén nén thé tich cua khéi ling tru ding bang dién
tich day nhan véi dg dai canh bén.

- Vi khéi hop 1a khdi lang tru c6 day 13 hinh binh hanh nén thé tich cta khbi hop bang dién tich day nhan
v6i chiéu cao (Hinh 91).

- Thé tich caa khdi hop chir nhat véi ba kich thudec: chiéu dai a, chiéu rong b, chiéu cao ¢, 1a: V =abc.

- Thé tich cuia khéi 14p phuong canh a 1a: V =a’.

B’

B
Hinh 91

Luyén tap 4. Tinh thé tich ctia khdi ABC.4'B'C’ biét tat ca cac canh bang a va hinh chiéu A’ trén mit
phang (ABC) la trung diém ctia 4B .

Loi giai
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Cl

Goi H 1a trung diém cua 4B=> A'H 1 (A4BC)

ag=Lap-4
27772

AAA'H vuong tai H = A'H =~ AA” — AH® = a\2/§

ABZ\/g az\/g

SAABC = =

4 4

, 3a’
VABC-A'B'C' = SAABC -A'H = ?

Vidu 4. T mot tim bia hinh vudng (Hinh 92) va ngudi ta cat & bdn goc ctia tAm bia d6 bén hinh vudng
bang nhau, mdi hinh vudéng c6 canh bang 6cm, rdi gip 4m bia lai dé dugc mot chiée hop khong nip co
dang hinh hop chir nhat (Hinh 92b). Tinh canh cta tAm bia ban dau, biét rang thé tich cia chiéc hop bang
600cm’ .

Liy

b)
Hinh 92
Loi gidi
Gia sir tim bia ban dau c¢6 canh x(cm)(x >12) . Khi dé:
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Pay cta chiéc hop 13 hinh vudng canh x—12(cm) nén dién tich cua day chiéc hop 13 (x—12)> (sz) .
Ma chiéu cao ctia chiéc hop 1a 6cm, suy ra thé tich cta chiéc hop bang (x — 12)2.6( cm3) .

Theo dé bai, thé tich cua chiéc hop bang 600cm’® nén (x —12)* -6 = 600 < (x—12)* =100

Voi x>12 tacd: x—12=10< x=22(cm).

2. Thé tich ciia khoi chép va khdi chép cut déu

a) Thé tich ciia khoi chop

Ta goi chiéu cao cua khdi chop 1a chiéu cao cua hinh chop twong ung (Hinh 93).
S

Hinh 93

Thé tich ctia khdi chop bang mot phan ba dién tich ddy nhan véi chiéu cao.

Cu thé, ta co: V = %S.h ,trong d6 V' 1a thé tich cta khéi chop, S 1a dién tich cia day va & 1a chiéu cao

ctia khéi chop.

Vidu 5. Tinh thé tich ctia khéi chop S.4ABCD . Biét ddy ABCD la hinh vuéng canh a,S4 1 (ABCD),
goc gilta dudng thang SB va mit phang (ABCD) bang 60° (Hinh 94 ).

b

Hinh 94

Loi giai
Do SA L (ABCD) va BA chira trong (ABCD) nén SA L AB.
Suy ra S4 = AB.tan SBA.
Vi S4 L (ABCD) nén goc gitta dudng thing SB va mit phang (ABCD) bang SBA.
Suy ra SBA =60°.
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Tir d6, ta c6 SA = a.tan 60° = a+/3 .
Mit khac, do dién tich hinh vuong ABCD 14 S ,,., = a® nén thé tich ctia khéi chép S.4ABCD la:

1 1 f:a3\/§

VS.ABCD = ESABCD SA = gaz.a 3

Luyén tap 5. Cho khdi tr dién déu ABCD canh a. Ching minh rang thé tich cua khéi tt dién d6 bang

a*2

12

Loi giai

a3

K¢ duong cao CE cua tam giac BCD = CE = >

Goi H latrong tam cua tam giac BCD => AH 1a dudng cao cua ti dién ABCD

:CH=2CE=2-GJ§=£
3 3 3 3

m}z_ﬁa
3 ) B

= AH =

Thé tich t dién déu ABCD la

b. Thé tich ciia khéi chép cut déu

Ta goi chiéu cao cta khéi chop cut déu 1a chiéu cao cua hinh chép cut déu twong tng.
Nguoi ta ching minh dugc dinh 1i sau:

Thé tich ctia khdi chop cut déu duoc tinh theo cong thirc:
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V= %h (Sl +4/8,8, +3, ) , trong d6 & 14 chiéu cao va S,,S, lan luot 1a dién tich hai d4y cua khdi chép cut

déu.
Vi du 6: Cho khdi chop cut tam giac déu ABC.A'B'C’' ¢6 chiéu cao bang 3a, AB=4a, A'B'=a (Hinh
95).

Hinh 895

Tinh thé tich cta khdi chop cut déu ABC.A'B'C’.
Giai

Dién tich tam gidc déu 4BC 1a S, = %AB.A C.sin BAC = %.4a.4a.sin 60° = 43a>.

2
Dién tich tam giac déu 4'B'C’ 1a: S, = %.A’B’.A'C‘. sinB'A'C' = %.a.a.sin 60° = \/ia _
. . \ 1 2 2 21 3
Thé tich khéi chép cut ddu ABC.A'B'C’ 1a:V =§.3c{4\/§a2 +,/4J_ az.‘/i" + */i“ ]: f“ ,

Luyén tip 6: Mot thung dung rac c6 dang khdi chop cut tir gidc déu véi hai canh day 1an luot 1a 2dm va
3dm, chiéu cao bang 4dm . Tinh thé tich cua thung dung rac.

Loi giai

Dién tich ABCD 1a S, =3> =9dm”.
Dién tich A'B'C'D' 1a: S, =2 = 4dm”.

Thé tich khéi chép cut déu ABCD.A'B'C'D' 1a:V = %.4(9 ++/9.4 + 4) = ? m’ .
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Vay thé tich cta thung dung rac la: ?dnf

B. PHAN LOAI VA PHU'O'NG PHAP GIAI BAI TAP

Dang 1. Khéi chép c6 canh bén vudng géc véi day

1. Phwong phap
e Mot hinh chdp cé mot canh bén vudng gbc vdi ddy thi canh bén do chinh la dwong cao.
e M6t hinh chdp c6 hai mat bén ké nhau cing vuéng gdc véi ddy thi canh bén la giao tuyén cla hai
mat d6 vuong gbc vai day.
2.Vidu
Vi du 1: Cho t& dién OABC c6 ddy OBC la tam gidc vudng tai O, OB = a, OC =a\/§, (a > 0) va duwong cao
OA =a+/3. Tinh hé tich khdi t& dién theoa.
Loi giai

2
LoBoc=Lta@3)=2 Vs

o13c=2 5 5

Tacd: S

2 3
Thé tich khéi ti dién V=%SOBC.OA:%(a f)(aﬁ):%,

Vi du 2: Cho hinh chép S.ABCD cé day ABCD la hinh thoi canh g, ABC = 60°, canh SA vubng goc vai day
va SC tao véi dady mot géc 60°. Thé tich khoi chép S.ABCD theo a bang

2
25 =aﬁ

ABC
2

S

ABCD —
Ta c6 AABC déu nén AC=a.
SA = AC.tan 60° = a/3.

1 a’

Suy ra: V, SAS ,sep =5

S.ABCD 5

Vi du 3: Cho hinh chép S.ABCD cé ddy ABCD I3 hinh thoi cé canh bing a+/3, BAD =120° va canh bén SA
vudng goc va&i day. Biét mat phang (SBC) va ddy bang 60°. Thé tich khdi chép S.ABCD bing

Loi giai
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Tam giac SAH vuong tai A:

SA = AH.tan60° = %

Taco: S =2S =2 =
ABCD ABC 4 2
1 3a%/3
Suy ra. VS.ABCD = ESA'SABCD = T .

Vi du 4: Cho hinh chép S.ABC cé day ABC latam gidcvubngtai B, AB=2a, IZA\C =60°. Canh bén SA
vuéng goc véi mit phing (ABC) va SA =a+/3 . Thé tich khéi chép S.ABC theo a bing

Lo gidi

Xét tam giac ABC co:

BC = AB.tan60° = 2a+/3
=S, = %AB.AC =2a’\3

= Ve = %SABC SA =2a°.

Vi du 5: Cho hinh chdp S.ABC c6 canh bén SA vudng goc véi day va AB = a, AC = 2a, BAC =120°. Mt
phang (SBC) tao vdi ddy mdt géc 60°. Thé tich clia khdi chép S.ABC bang

Lovi giai
. 2
Ta co: S, e :%.AB.AC.sin BAC=2 f
25
BC=a\/;; AF = A8 _ a\/z; SA = Ba\/;
BC 7 7
1 1 a2y/3 3av7  a%V21
Vsasc ZE'SAABC'SA =§~ > o = 14

B

Dang 2 : Khéi ch6p cé mat bén vudng géc véi day

1. Phwong phap

Dé xac dinh dwdng cao hinh chép ta van dung dinh li sau
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(o) L(B)
()N (B)=d
ac(a)
ald

—a Ll (p).

2.Vidu
Vi du 1: Cho hinh chép S.ABC c6 day ABC la tam gidc vudng tai B BA =3a,BC =4a; mat phang (SBC)
vudng géc véi mit phing (ABC). Bidt SB =2a+/3 va SBC = 30°. Thé tich kh&i chép S.ABC

Loi giai
Ta co: y
1 2
S, sc ==—BA.BC=6a
2 223
Trong tam giac vudng SBH:
SH =SB.sinSBC =a+/3. VA c

1
VS.ABC = ESABC'SH = 2a3\/§ :

A
Vi du 2: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng cé canh a. Mat bén SAB |a tam gidc déu nam
trong mit phdng vudng géc véi ddy ABCD Thé tich khdi chép S. ABCD

Lo gidi

Ta co:
S spcp =a’
Tam gidc SAB déu nén SH =§
3
Suyra: V =%SABCD.SH=#.

Vi du 3: Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng can tai B, co
BC = a. Mat bén SAC vudng gdc vai day, cdc mat bén con lai déu tao vdi mat ddy mét géc 45°.Thé tich
kh&i chép S.ABC bang

Loi giai
1 1

Tacod: S, =EBC2 =Ea2.

Tam giac SHI vuong can tai H nén

SH=HI=2

2
n 1 a’
Vay Vs asc ZESH'SABC :E
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Vi du 4: Cho hinh chép S.ABC cé day ABC déu canh a, tam giac SBC vudng can tai S va nam trong mét
phang vudng goc vai (ABC). Thé tich khdi chép S.ABC bang

Loi gidi
Ta c6 tam gidc ABC déu canh s
2
binganéns, =2 f :

Tam gidc SAB vudng can tai S va

c6 AB=a nén SH=i

2 Ad— - — ¢
1 - .
V:§SH'SABC
. B
1aaVi_a\s
22 4 16

Dang 3: Khdi chép déu

1. Phwong phap
1. Mét sd lwu y

a) Binh nghia: Mot hinh chép dugc goi la hinh chép déu néu day cta né la mét da gidc déu va cac
canh bén bang nhau.

b) Két qua: Trong hinh chép déu:

e Pudng cao hinh chdp qua tdm cla da giac day.
e Cac canh bén tao véi ddy cac géc bang nhau.
e Cac mat bén tao vdi ddy cac goc bang nhau.

% D& bai cho hinh chdp tam giac déu (t& gidc déu) ta hiéu |a hinh chép déu.

% Hinh chép tam gidc déu khac vai hinh chdp cé day la tam gidc déu vi hinh chép tam giac déu thi
ban than né cé ddy |a tam gidc déu va cac canh bén bang nhau, néi mdt cach khac, hinh chép tam
giac déu thi suy ra hinh chép cé day la tam gidc déu nhung diéu nguoc lai la khéng dung.

% Hinh chép t& giac déu la hinh chép déu cé day la hinh vuéng.

2. Vidu

Vidu 1: Cho hinh chép tam giac déu S.ABC cé canh ddy bang a, gdc giita canh bén va mit day bang 60°
. Tinh thé tich khdi chép S.ABC

Lo giai
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Tam gidc ABC déu canh a nén

a*\3

ABC —
4

S

Vi G la trong tam tam gidc ABC nén
AG= —AN = \/7
3 3
Trong tam gidc SAG cé
SG=AG.tan60°=a

" 1 azx/g a3\/§
Vay VS.ABC Zg.a. 1 = B .

Vi du 2: Cho hinh chép t& gidc déu S.ABCD, ddy ABCD c¢6 dién tich 1a 16cm?, dién tich mot mat bén |a

8v/3cm?. Tinh chidu cao clia hinh chép S.ABCD
Loi giai

Tacd S =16cm?* = CD =4cm

ABCD

S CcD :8\/§CH12 :SSAB

= %SH.AB = 8\/§cm2

=SH-= 4«/§cm
Xét ASOH vuong tai O co:

SO =+/SH* - OH?

=, /(4\/3)2 ~22cm =2+/11cm

Vi du 3: Cho hinh chép tam gidc déu S.ABC c6 cac canh bén bang \/5 va tao véi méat phang day goc 60° .

Thé tich khéi chép S.ABC bang

Xét ASGA vuongtaiGcod:

SG =SA.sin60° ==

AG =SA.cos60° = g

3J_

=AM= AG =
2

V3

Loi giai
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— AB=-ZAM=3

V3 2

AB\3 93

B ETS
, 1 1933 93
Vay VSABC SSABCSMZE?EZE’—Z

Vi du 4: Cho hinh chép tam gidc déu S.ABC canh day bang a va canh bén bang 2a. Tinh thé tich chép
déu S.ABC bang
Loi giai
Ta c6 tam gidc ABC déu nén

2 ax/7 ax/7

AO=2AH=23V3 _av3
3 32 3

Trong tam gidc vudng SOA 2a

2
SO? =SA? _OA? =112

_a\/ﬁ A ¢
J3

Vay V = %SABC SO=

2’11

12 B

Vi du 5: Cho hinh chép t gidc déu S.ABCD cé canh day bing 2a, canh bén bing a+/3. Tinh thé tich khéi
chép S.ABCD

Loi giai

Tacdo: S (Za) =4a®

ABCD

Tacd: AC= 2a.\/§
=

AO_AZC_Za\/— 3

A SAO vuong tai O co

SO=+SA* - A0’ =a

Thé tich khdi chép S.ABCD:

1
VS.ABCD ZE'SABCD SO
3
= l.éla2 a= 4
3 3
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Dang 4: Khai chép c6 hinh chiéu 1én mit phang day

Vidu1:

Vidu 2:

Cho hinh chép S.ABC cé day ABC latam giac vuong can tai B, AB=a.Canh bén

SA = a\/z, hinh chi&u clia diém S 1&n mit phang day trung véi trung diém ctia canh huyén
AC . Tinh theo a thé tich V' cuta kh&i chop S.ABC.

Lo gidi

Goi M latrung diém AC . Theo gia thiét, ta c6 SM L (ABC)= SM L AC.

Tam gidc vuong ABC,cé AC = AB\2 = aV/2.

Tam gidc vuong SMA, cé

2
SM =+/SA? — AM? = SA2—££j =ﬁ.

2 2

2
Dién tich tam gidc vudng can SABCS la S, ;- = %.

3
Vay Vs upc Z%SAABC'SM = al\z/g-
Cho hinh chép S.ABCD cé day ABCD la hinh vudng canh bang 1. Hinh chiéu vudng géc cla
S trén mat phang (ABCD) |a trung diém H cla canh AB, goc gitta SC va mat day bang
30°. Tinh thé tich V' cta khéi chép S.ABCD .

Loi giai
ChonB

Vi SH 1 (4BCD) nén hinh chi€u vudng goc clia SC trén mat ph%ng day (4BCD) la HC . Do dé
30° = SC,(ABCD) = SC, HC = SCH .

Tam gidc vudng BCH, cd HC =+/BC? + BH? :%.

Tam giac vudng SHC , c6 SH = HC.tan SCH :g.

Dién tich hinh vuéng 4BCD la §,,., =1.
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1 J15

Véy Vs apep = ESABCD‘SH = F

Vidu3: Cho hinh chép S.4BC cé ddy 4BC |a tam gidc déu canh «, hinh chiéu vudng gdc clda dinh §
trén mat phang (4BC) 1a trung diém H cla canh BC . Goc gitta dudng thang S4 va mit
phang (4BC) bang 60°. Tinh theo a thé tich ¥ cta kh&i chép S.4BC .

Loi giai

A

Vi SH 1(4BC) nén hinh chiéu vubéng géc cla S4 trén mat ddy (4BC) la HA. Do dé

60° = SA,(ABC) = SA, HA = SAH .

Tam gidc ABC déu canh 4 nén 4H — “;/5.
Tam gidc vudbng SHA, c6 SH = AH.tanﬁ:E}Z—a.
Dién tich tam gidc déu 4BC 13 S, ,. = azf :

Dang 5. Thé tich lang tru dirng, lang tru déu

Cong thirc tinh thé tich lang tru

e Thétich khéilang tru: (V=S .h

day

* S, :Diéntich mat day.

*  h: Chiéu cao cla khéi chdp.

&Cha y: Ling tru dirng cé chiéu cao chinh 1a canh bén.

CCong thirc tinh thé tich khéi Lap phuwong V= Sy b

* Thé tich kh&i lap phuong: V =d’
&Chu y: Thé tich khdi lap phuong bang tich 3 kich thudc cla né.
QCdng thirc tinh thé tich khéi hdp chir nhat
e Thé tich khéi hép chit nhat: V =a.b.c
&Chu y: Thé tich khéi hop chit nhat bang tich 3 kich thudc clia né.

Vidul: Tinhthétich ¥ cla khdilang tru tam gidc déu cé tt ca cac canh bang a.

Loi giai

Xét khéi l3ng tru tam gidc déu 4BC.4’B'C’ c6 tat ca cac canh bang a.
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Dién tich tam gidc déu canh 4 1a s = azﬁ. A ¢

Chiéu cao cta ldng tru 7= A4'=a. !

Vay thé tich kh&i lang trula v, . — S/ — “if. A ¢
B

Vidu2: Tinhthétich ¥ cla khdildng tru tam gidc déu cé canh ddy bang « va téng dién tich cac mét
bén bang 3a’.
Loi giai

Xét khéi lang tru 4BC.4’B'c’ ¢6 ddy 4BC la tam gidc déu va 44’ L (4BC).

Dién tich xung quanh lang trula S, =3.5 ..., A’ c’
& 3a’ =3.(44".4B) < 3a" =3.(44'a) = 44" =a. v
2
Dién tich tam gidc 4BC 1a s, ,,. =2 f. A c
Vay thé tich khoi ldng  tru la
o3 B
Viscawe = SAABC'AA/ = 4

Vidu3: Cho khéi lang tru ditng ABC.A'B'C’ ¢4 BB'=a g4y ABC |3 tam gidc vudng can tai B va
g g y

AC=av2 Tinh thétich V' cuta khdi ldng try d3 cho.

Lo giai
Tam giac 4ABC vubngcan tai B, A’ c’
AC a’
suyra BA=BC="Z==a=S8,,, =—. v
\/5 AABC 2
3
Vay thé tich kh&i lang tru ¥ =5, ,,..BB' :“7 A C

Vidu4: Cho ling truditng 4BC.A'B'C' ¢4 day 4BC |3 tam gidc véi AB=a, AC=2a  BAC=120"
AA'=2aJ5 Tinh thé tich ¥ cta khdi ling try da cho.

Loi gidi
2
Dién tich tam gidc 4BC 13 s, ,. :%AB.AC.sinBAC =2 ;/5 :

Vay thé tich kh&i 13ng tru Ve . pe = Saupe AA' = &*15.

Vidu5: Tinhth&tich ¥ cta khéilap phuong 4BCD.A'B'C' D', biét AC'=ax3.
Loi gidi
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Dat canh cla khéi 13p phuong la x (x> 0). , D - c’
Suyra CC'=x; AC=x\2. A

Tam gidc vudng 4Acc', cé 1D+, o
AC':\/Wéx\/g:a\/g:Mc:a. A B

Vay thé tich khdi 1ap phvong v = 4.

Dang 6. Thé tich lang tru xién

Vidul: Cho hinh hop 4BCD.4'B'C'D' cé tat cad cac canh déu bang 2a, ddy 4BcD 1a hinh vuéng. Hinh
chi€u vudng goéc clia dinh 4' trén mét phang day trung vdi tam cla ddy. Tinh theo 4 thé tich
v cha khéi hép da cho.

Lo giai

Goi 0 latam cda hinh vuéng 4BcD,
suyra A'0 L (ABCD).

Tam gidc vudng 4'04, c6

A'0=AA"— 40* =4a* —24* = a2

Dién tich hinh vuoéng S, =44".

Vay Viseo aperp = Saapcn-A'0 = 4‘13\/5-

Vidu2: Cholingtru ABCD.A'B'C'D’ c6 ddy ABCD la hinh vudng canh a, canh bén 44" =a, hinh
chiéu vudng géc clia A' trén mt phing (ABCD) trung véi trung diém H cta SABS. Tinh theo
a thé tich V' cla khéi lang tru d3 cho.
Lo gidi

Theo gia thiét, tacd A'H L AB.

Tam giac vuong A'HA, co

U N vy LR

Dién tich hinh vuéng S ,,., =d’.

a’\3
>

Véy VABCD.A'B'C'D' = SABCD'A'H =

Vidu3: Chohinhlangtru ABC.A'B'C' c6 ddy ABC latam gidc vudng can tai B va AC =2a. Hinh
chi€u vudng géc clia 4’ trén mit phang (ABC) |a trung diém H cla canh 4B va A'A= a2
. Tinh thé tich V' cuta khéi ldng tru d3 cho.
Lo gidi
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Twr gid thiét suyra BA=BC = a2.
Tam giac vuong A'HA, c6

A'H = A4~ AH? = “26 .

Dién tich tam gidc ABC Ia

1
Ssc = EBA.BC =a’.

a*J6

2

Vay ¥V =S, o A'H =

Vidu4: Cholangtru 4BC.4'B'C' ¢6 day 4BC latam giac déu canh «. Hinh chiéu vuéng géc cla diém
A' |én m3t phang (4BC) trung véitdm O cla dudng tron ngoai ti€p tam gidc 4BC, biét
A'0 =a.Tinh thé tich ¥ cda khdi ldng tru d3 cho.
Loi giai

a*\3

Dién tich tam gidc déu s, . = . Chiéu cao khéi lang tru 4'0=a.

° 4 Ne Ju 3
Vay thé tich khéilang tru v =5, ,,..4'0 = a f

Vidu5: Chohinhlingtru 4BC.4'B'C' c6 day la tam gidc déu canh c6 do dai bang 2 . Hinh chiéu vudng
gécclia 4' 18n m3t phang (4ABC) trung véi trung diém H cla BC . Goc tao bdi canh bén 44" voi
mat day 13 45°. Tinh thé tich khdi tru 4BC.4'B'C".

Loi giai

Tam gidc 4BC déu canh bang 2 nén
AH =+3.Vi A'H L (4BC) nén hinh
chi€u vudng goéc clla 44' trén mat
day (4BC) 13 4H. Do d6

45" = A4, ABC) - 44", AH — A" AH .
Suy ratam gidc 4'HA vubngcantai H
nén 4'H=HA=4/3.

Dién tich tam gidc déu 4BC la
Saasc =3,
Vay V =S, 0. A" H = 3.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Quan sat va cho biét chiéc dén treo ¢ Hinh 96a, tram khao sat tric dia & Hinh 965 c¢6 dang hinh gi.
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Bk

I ‘u iinE;':'

Hinh 96
Loi giai
Hinh 96a c6 dang hinh khéi lang try
Hinh 96b c¢6 dang hinh khéi chop cut déu

Bai 2. Cho hinh chép déu S.ABCD c6 cac canh bén va cac canh ddy déu bing a .
a) Chitng minh rang cac tam giac ASC va BSD 1a tam giac vudng cin.

b) Goi O 1a giao diém cia AC va BD, ching minh riang duong thang SO vudng goc voi mit phang
(ABCD).

¢) Chitng minh rang goc giita duong thing S4 va mit phing (ABCD) bang 45°.

a) ABCD 1a hinh vudng = AC = BD =+ AB*> + BC* = a2
Xét AASC co: SA* +SC? =2a*> = AC*,84=SC

Vay tam gidc ASC la tam giac vudng can tai S.

Xét ABSD c6: SB* +SD’ =2a* = BD*,SB = SD

Vay tam giac BSD la tam gidc vudng can tai S.

b) AASC vudng cantai S = SO L AC

ABSD vudng can tai S = SO L BD

= SO 1 (ABCD)

¢) SO L (ABCD)=> (S4,(ABCD))=(S4,04)=SAO

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

AASC vudng cantai S = SAO = 45°

Vay (S4,(ABCD))=45".

Bai 3. Cho hinh lang try dung ABCD- A'B'C'D" ¢6 day ABCD 1a hinh vuéng canh a . Goc giua duong
thang AC’ va mit phang (ABCD) bang 60" .

a) Chimg minh rang hai mét phang (ACC'4’) va (BDD'B') vudng gbc v6i nhau.

b) Tinh khoang cach giira hai dudng thing 4B va C'D'.

Loi giai

B

a) ABCD la hinh vuéng = AC L BD

BB' L (ABCD)= BB' L AC
= AC 1L (BDDB')

= (A4CC'4") L(BDD'B')
ACc(4Accd)

b) ABCD 14 hinh vudng = AB || CD
CDD'C’ 1 hinh chit nhat = CD || C'D’

= AB||C'D'=d(A4B,C'D')=d(B,C'D’)

A'B'C'D' 13 hinh vuéng = C'D' L B'C’
CDD'C' 1a hinh chit nhat = C'D' L CC'

= C'D' L(BCC'B')=C'D' L BC'=d(B,C'D')=BC’
ABCD 13 hinh vudéng = AC =+ AB* + BC* = a2

CC' L (ABCD)=(AC',(4BCD))=(AC", AC)=CAC' =60’
= CC' = AC-tanCAC' = a/6

ABCC' vuéng tai C = BC* =+/BC*+CC? =a 7
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ABCC' vudng tai C = BC? = BC*+CC?* = a7

Vay d(4B,C'D')=aN7 .

Bai 4. Mot chiée banh chung c6 dang khdi hop chir nhat véi kich thudce ba canh 1a 15 em, 15 cm va
6 cm . Tinh thé tich cia chiéc banh chung do.

Loi giai
|
]
I 6em
I
|
Vi
7/
V4 15em
4
15em

Thé tich ctia chiéc banh chung do 1a: ¥ =15.15-6=1350( cm’).

Bai 5. Mot miéng pho mat c6 dang khéi lang tru ding véi chiéu cao 10 cm va day 1a tam giac vudng can
¢6 canh goc vudng bang 12 cm . Tinh khéi luong cia miéng pho mat theo don vi gam, biét khéi lugng
riéng ctia loai pho mat do1a 3 g/cm’.

Loi giai

Dién tich day cia miéng phomat la:

%-6@-12\/5236«/3

Thé tich ctia miéng phomat 1a: 36:/6 10~ 882( sz)
Vay khéi luong ciia miéng phomat 1a: 882.3 = 2646 (g)

Bai 6. Mot loai dén da mubi co dang khdi chop tir gidc déu (Hinh 97). Tinh theo a thé tich ctia dén da
mudi do, gia sir cac canh day va cac canh bén déu bang a .

Hinh 97

Loi giai
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Mo hinh hoa dén da mudi bang hinh chép tir giac déu S.ABCD .
Goi O la tam cua day.

ASAC cantai S = SO 1L AC

ASBD cantai S = SO L BD

= SO L (ABCD)

a\2
2

ABCD 1a hinh vudng = AC =/ AB* + BC* = a2 = 40 = %AC =

ASAO vuédng tai O = SO =+/S4* — AO* =

av?2
2
S pen = AB* =a’

a’\2
6

1
Vs asep = g'SABCD N

Bai 7. Nguoi ta xay dung mot chan thap bang bé tong c6 dang khdi chop cut tir giac déu (Hinh 98). Canh
day duoi dai 5 m, canh ddy trén dai 2 m, canh bén dai 3 m. Biét ring chan thap duoc 1am bang bé tong

twoi voi gia tién 1a 1470000 dong /m’. Tinh s tién dé mua bé tong twoi lam chan thap theo don vi dong.

Loi giai

Theo dé bai, ta cd6 AB=5,4'B'=2,CC' =3
Co6 ABCD la hinh vudng

:>C0:lAC:ﬂ
2 2

Co6 A'B'C'D’ 1a hinh vuong
AC' =\A'B*+B'C* =22
=> Clol Z%A’C' — \/E

Ké¢ C'H L OC
=> OHC'O' 12 hinh chir nhat

32

:>OH:O'C’:\/5,OO':C'H:CH:OC—OH:T
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32 32

Co tam giac CC'H vuong tai H=>C'H = — =00'=CH = —

Din tich ddy Ién 1a S = 4B> =5° =25( m’)

Di¢n tich ddy b¢ 1a "= A'B* =2° =4( m*)
Thé tich hinh chép cut 1a

( +\/§+S')
i(25+\/f+4) 39\/_( )

V=

w|>—‘ w|»~

S tién dé mua bé tong tuoi lam chan thap la: .1470000 ~ 40538432 (d6ng )

39V2
2
D. CAU HOI TRAC NGHIEM
Caul: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a, canh bén S4vuéng gbc v&i mat
phang day va S4 = a~J2. Tinh thé tich V' cla khdi chop S.ABCD.

3 3 3
“f. B.V:“f. C. vV =a*2. D.V:“f.

AV =

Loi giai
Chon D
Dién tich hinh vuéng 4BCD 1a S, =a*.

Chiéu cao khéi chop 13 4 = a+/2.

a2

Vay thé tich khdi chdp 7, 0 :%SABCD.SA -5

Cau2: Cho khoichép S-4BC ¢ S4 vudng géc véi ddy, SA=4, AB=6, BC =10 va ¢4=38 Tinh thé tich
V' cla khéi chép S-4BC
A. 7 =40. B. V' =192. C. V =32. D. V =24.
Lo giai
Chon C
Tam gidc ABC, cd AB*> + AC* =6° +8” =10 = BC?
——tam giac ABC vubngtai 4 ——S, :%AB.AC:M.
A 2 L. e , 1
Vay thé tich khéi chop 7 ;. = ESAABC.SA =32.

Cau3:  Cho hinh chép S-4BCD ¢4 day ABCD |3 hinh chi¥ nhat cé canh 4B=a, BC=2a Haj mit bén
(SAB) va (SAD) cling vudng géc véi mit phing déy (4BCD), canh $4=av15 Tinh theo @ thé
tich V' cla khaoi chop S-ABCD.

3 3 3
2015 B,y — 2415 C. vV =2s15. p.y_ V15

A. V= . V= . .
6 3 3

Lo gidi
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Cau4:

Cau 5:

ChonB

B c
Vi hai mdt bén (S4B) va (SAD) cung vudng goc v&i (4ABCD), suy ra SA L (ABCD). Do d6 chiéu
cao khéi chép 1a $4=a4/15 .
Dién tich hinh chi* nhat 4BcD la S,,., = AB.BC =2a’.

3
Vay thé tich khi chdp 7, ..., :%SABCD.SA _2a ;/E

Cho hinh chép S-4BCD ¢4 ddy ABCD |3 hinh vudng canh 4. Canh bén S4 vudng géc véi day
(4BCD) va S€=aV5 Tinh theo @ thétich ¥ khéichop S-4BCD.

3 3 3
A.V:‘“/g. B.V:‘“/g. C.V=d3. D.V:‘“/E.
3 6 3
Loi giai
Chon A
D
B [

Puong chéo hinh vudng AC = aV2.

Xét tam gidc SAC, ta c6 SA=~/SC* — AC? = a\3.
Chiéu cao khéi chop 13 S4=a+/3 .

Dién tich hinh vuéng 4BCD la S, =d’.

3
Vay thé tich kh8i chop 7, ,,c %SABCD.S 49 ;/3 .
Cho hinh chép S-4BC ¢4 day 4BC |3 tam giac vudng tai B va BA=BC=a Canh bén S4=2a
va vudng géc vai mat phang day. Tinh theo @ thé tich ¥ cla khdi chép S-4BC |
a3‘\/§ a3 2a3

A V=a. B. V= . Cvr=—. D.V=".
2 3 3

Chon C
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2
Dién tich tam giac vuéng S, ;. Z%BA.BC :%.
Chiéu cao khéi chop la $4=2a.

3

Vay thé tich khdi chop 7, . :%SABC.SA:%.
Cau6: Cho hinh chép S.4BCD cé ddy la hinh thang vuéngtai 4 va B, AB=BC =1, AD=2.Canh bén
SA =2 vavudng goc vai ddy. Tinh thé tich khdi chép S.4BCD.

A. 7V =1. B.V:?. C.V:%. D.

Loi giai

Chon A

Dién tich hinh thang ABCD 13 S, :[—
Chiéu cao khéichép la s4=2.

Vay thé tich kh&i chdp 7, e :%SABCD.SA ~1.

Cau7: Chohinhchép S.ABCD c6 day ABCD la hinh vuéngtam O, canh a.Canh bén S4 vudng goc
v6i day, goc SBD = 60°. Tinh thé tich ¥ ctia khdi chép S.4BCD .

3 3 3
AV —d. B.y_ V3, C.r-2%. D. 2%
2 3 3
Lo giai
Chon C
D
B [

Tacd ASAB= ASAD——SB=SD.

Hon nita, theo gia thiét SBD = 60°.

Do dé ASBD déu canh SB=SD=BD=a2.
Tam gidc vudng SAB,tacd SA=~SB* —AB* =a.

Dién tich hinh vuéng 4BCD 1a S, =d’.

A 1 3
Vay Vs apep = ESABCD'SA = % (tht).
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Cau8: Cho hinh chép S-4BCD ¢4 day ABCD |3 hinh chit nhat vai 4B=a, AC=5a pyong thang 4
vudng goc véi mat day, canh bén SB tao véi mat day mot géc 60°. Tinh theo @ thé tich V' cla
khéi chép S-ABCD
A. V=624 . B. V =424. C. V=2V2d. D. v =24,

Lori gidi

Chon C

Trong tam gidc vudng ABC, ta c& BC =+ AC? — AB* =26a.
Vi 54 L (4BCD) nén hinh chi€u vuéng géc clia SB trén mit phang (4BCD) la AB.

Do d6 60° = SB,(ABCD) = SB, AB = SBA..

Tam gidc vudng S4B, c& SA= AB.tanSBA = a+/3 .
Dién tich hinh chi* nhat s, = AB.BC = 2\/64".

A 1
Vay Vs apep = ESABCD'SA = 2\/5613-

Cau9:  Cho hinh chép S-4BC ¢ day 4BC |3 tam gidc déu canh @, S4 vudng géc véi mit phang (4BC)

; g6c gilta dudng thang SB va mit phing (4BC) béng 60°. Tinh theo @ thé tich ¥ cla khéi

chép S-4BC
a’ 34’ a
A. sz. B. V:T. C. V:?. D- V:a3.
Loi giai
Chon A
S
A B
C

Do S4 L (ABCD) nénta co
60° = SB,(ABC) = SB, AB = SBA.
Tam gidc vudng SAB, c6 SA = AB.tan SBA = a+/3.

a3

Dién tich tam giac déu 4BC la s, ,. =
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a3

A 1
Vay Vs.apc = ESAABC'SA = Z

C4u10: Cho hinh chop S-4ABCD ¢s gay ABCD |3 hinh thoi canh @, goc BAD=120" canh ben 5S4
vudng goc véi ddy (ABCD) va SD tao véi day (ABCD) mét goc 60° Tinh theo @ thé tich V'
clia khéi chop S-ABCD |

3 3a3 a3

A v=2 B. v =22, cr=2. D. vV —=4a.
4 4 2

Chon C

Do $4 L (ABCD) nén ta ¢ 60° = SD,(ABCD) = SD, AD = SDA.

Tam gidc vudng SAD , c6 SA= AD.tan SDA = av/3.

a’\3

Dién tich hinh thoi s, = 2S.,,, = AB.AD.sin BAD = >

e N 3
Vay thé tich kh&i chop 7, .., :%SABCD.SA -Z.

Cau 11: Cho hinh chép S-4BC ¢4 day 4BC |3 tam gidc vudng can tai 4, 4B=A4AC=a_Canh bén 54
vudng géc véi ddy (4BC). Goi I la trung diém clia BC, ST tao véi mit phdng (4BC) géc 60"
Tinh theo 2 thé tich V' cla khoi chép S-4BC

3 3 3 3
A.V:“*/g. B.V:aﬁ. cv=2. D.V:““B.

4 6 2 12

Loi giai
Chon D
S
C
1
B

Vi $41(4BC) nén hinh chiéu vubng géc cla SI trén mat phang (4BC) la AI. Do d6
60° = SI,(ABC) = SI, AT = SIA .

a2
5y

Tam gidc ABC vudngtai 4, suy ra trung tuyén 471 :%BC =

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m




BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

a6

Tam gidc vudng SAI, c6 S4 — AI.tanS/'L\él:T-

a2

Dién tich tam giac vuéng S, ,,. = %AB.AC =
1 2’6

Véy Vs apc ZESA'SAABC = 12

Cau 12: Cho khéi chép S.4BCD c6 ddy ABCD la hinh vudng canh «, S4 vuéng goc véi day va khodng

céch tr 4 d&n mat phang (SBC) bang a22 . Tinh thé tich ' cla khéi chép da cho.
3 3 3
Av=2L. B. v =a. c.y_P3a D.y=2.
2 9 3
Loi giai
Chon D
Goi H 1a hinh chiéu cla 4 trén SB = AH 1 SB. S
. [84 L (4BCD)= S4 1 BC
Taco = BC 1 (SAB)= AH 1 BC. H
AB 1 BC
Suy ra AH 1 (SBC)= d|[A4,(SBC)|= AH = af. B
.y N . .1 1 1
Tam giac S4B vubngtai 4, co c=——>t+——F=>S84=a
AH SA AB
. D C

A 1 a
Vay 1 = E'SA'SABCD =5

Cau 13: Cho hinhchép §.4ABC c6 day ABC latam giacvuongtai 4 vacé AB=a, BC = a\/g. Mat bén
(S4B) la tam gidc déu va ndm trong m3t phang vudng géc véi mit phang (ABC). Tinh theo a
thé tich V' cda khéi chép S.4ABC.

3 3 3 3
A.V:‘“%. B.V:‘“%. C.sz‘“%. D.V:"‘/g.
12 4 12 6
Loi giai
Chon A
B c
H e
A

Goi H latrung diém clia 4B, suyra SH L AB.
Do (SAB)_L(ABC) theo giao tuyén 4B nén SH L (ABC).

Tam gidc S4B la déu canh AB=a nén SH:%.

Tam gidc vudng ABC, c6 AC =NBC> — AB* = a2 .
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a2
R

Dién tich tam giac vuéng S, ,,. = %AB.AC =

A 1 a3\/6
Vay VS,ABC :ESAABC'SH: 12

Cau 14: Cho khéi chép S-4BCD ¢4 day 4BCD |3 hinh vudng canh ¢, tam giac S4B can tai S va nam
trong méit phang vudng géc véi mat ddy, S4=2a Tinh theo ¢ thétich V' cla khéichép S-4BCD

3 3 3
A.V:a\/ﬁ. B.V:‘“/E. C.v=24. D. y=2%

12 6 3

Loi giai
ChonB

B C
Goi I latrung diém cla AB. Tam gidc SAB cantai S va co I 1a trung diém 4B nén SI L AB.
Do (S4B) L (ABCD) theo giao tuyén AB nén SI L (ABCD).

Tam gidc vudng SI4, c6

2
ST =+JsA> — 147 = /SA2 —[%] - "*éﬁ .

Dién tich hinh vuéng 4BCD 1a S, =d’.

~ 1 a3x/E
Vay VS.ABCD ZESABCD'SI: 6

Cau 15: Cho hinh chép S-4BC ¢4 day 4BC |3 tam gidc vudng tai B, AC=2a, AB=S8A=a Tam giac
SAC vuéng tai $ va ndm trong mat phang vudng géc vai déy (4BC). Tinh theo ? thé tich V
cla khéi chép S-45C

3 34° 2a°

A== B.v =22, C.v=d. D. y—%% .
4 4 3

Loi giai
Chon A

-

B

K& SH 1 AC . Do (SAC)L(ABC) theo giao tuyén AC nén SH L (ABC).

Trong tam gidc vuéng SAC, ta co
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SC=vAC —54* = a3, SH_%_M_

2

Tam gidc vudng ABC, cd BC=+vAC* — AB* = a3 .
1 azx/g

Dién tich tam gidc 4BC la s, ,,. :EAB.BC ==

a3

A 1
Vay Vs anc :ESAABC'SH:Z'
Cau16: Cho hinh chép S-4BCD ¢4 day 4BCD |3 hinh vudng canh ¢ . Tam giac S4B vudng tai S va nam
trong méat phang vudng géc vdi day. Hinh chiéu vudng géc cla S trén AB la diém H thda
AH =2BH . Tinh theo ¢ thétich ¥ cla khéi chép S-4BCD

A 22 B.y—92 c.y_oV p. @2
V=t V= V=0 V=T

Lo gidi

Chon C

Trong tam gidc vuong S4B, ta cé S4’> = AH.AB= %AB.AB = %az;

SH =/SA? — AH* = #
Dién tich hinh vuéng 4BCD la S, =d’.

A 1 a3«/§
Vay Vs asco :ESABCD'SH: 9

Cau17: Cho hinh chép S-4BCD 6 day ABCD |3 hinh vudng canh bing V3 , tam giac SBC vuong tai S va
nam trong mat phang vudng goc véi day, dudng thang SP tao véi mat phang (SBC) mot goc
60°, Tinh thé tich ¥ cta khéi chép S-4BCD

1 J6
= B.V=+6. Cv=" D. ¥ =4/3.

Lo gidi

A v=

Chon C
Ké SH L BC . Vi (SBC) L (ABCD) theo giao tuyén BC nén SH L (ABCD).

= DC 1 (SBC). Do d6 60° = SD,(SBC)=5D,SC = DSC .

, |DC L BC
Ta co
{DC L SH
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TUr DC L (SBC)—— DC L SC.
Tam gidac vudng ScD, cé sc __bC ..
tan DSC

Tam gidc vudng SBC, cb

SBSC _\BC*—sC*.SC 6

SH = — _No
BC BC 3
Dién tich hinh vuéng 4BCD la S, =3.
1 J6

Véy Vs apep = ESABCD'SH = T

Cau 18: Cho hinh chép déu S.4BC 6 canh day bang a, canh bén gap hai Ian canh day. Tinh thé tich ¥
cta khoi chép da cho.

3 3 3 3
A.V:\/ﬁa. B.V:“/H“. C.V:ma. D.V:“/Ha.
12 12 6 4

Lori giai

Chon B
A c
M
B

Goi I la tdm duwong tron ngoai ti€p tam gidc ABC. Vi S.ABC la khéi chép déu nén suy ra
SI L (ABC).

\5

Goi M la trung diém cla BC = AI_%AM =

Tam gidc SAI vuongtai I,cod SI=+SA>—SI* = ’ af

@V3
4

Dién tich tam gidc 4BC la s, ,,.

3
Vay thé tich khdi chop ¥, e, zé S, ST— x/?z a

Cau19: Cho hinh chép déu S-4BC ¢4 canh day bang ¢, canh bén bang @. Tinh theo ¢ thé tich V

cta khéi chép d3 cho.

Ay @3 B,y _ 23 C.y_ a3 D.y_4V3
. SE3 =23 =233, . E3

Chon C
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Cau 20:

Cau 21:

B

Goi I la tdm dudng tron ngoai ti€p tam gidc ABC. Vi S.ABC la khdi chép déu nén suy ra
SI L (4BC).
a3

Goi M latrung diém cla BC = AI:%AM:T.

2 2
Tam gidc SAI vuongtai I, co SI—\/SAZ—AIZ\/ a\éﬁ] _[g] :%.
2
Dién tich tam gidc 4BC 1a s, ,,. =2 f.
3
Vay thé tich kh&i chép 7 . :%SAABC.SI = “zf

Cho hinh chép déu S-ABCD ¢é canh day bang @, canh bén hop véi mat day mot géc 60° . Tinh
theo 2 thétich V' cla khéi chép S-4BCD

A V:ang B V—“sﬁ C V—“3£ D @
) == =2 V=2 ) =

Lo gidi

Chon A

Goi 0=ACNBD. Do S.4BCD la hinh chdp déu nén SO L (4BCD).

Suy ra OB la hinh chiéu clia SB trén (4BCD).
Khi d6 60°=SB,(ABCD) = SB,0B = SBO .
a6

Tam giac vudng SOB, cd SO = OB.tan SBO ==

Dién tich hinh vuéng 4BC la S, = AB* =a’.

R 1 a6
Vay Vs asco :ESABCD'SO = 6

Cho hinh chdp déu S-4BC ¢4 canh ddy bang ¢, gdc gitta mit bén vdi mat day bang 60°. Tinh
theo @ thé tich ¥ cla khéi chép S-4BC

3 3 3 3
A.V:aﬁ. B.V:‘“/E. C.y-2%. D.V:aﬁ.
24 8 8 12

Q
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Do S.4BC la hinh chép déu nén SO L (4BC).
Khi d6 60° = (SBC),(ABC) = SE,OF = SEO..

Tam gidc vudng SOE, c6

SO = OE.tan SEO = A—E.tanéO0 = ﬁﬁ =2,
3 6 2
AV N 2
Dién tich tam gidc déu 4BC 1a s, . =2 f .

Véy VS.ABC = ESAABC'SO = .

Cau 22:

Cau 23:

Cau 24:

Lovi giai
Chon A
Goi E, F lan lvot |a trung diém BC, BA vaO = AENCF .

1 _ a3x/§

24
Cho hinh chép S.ABC c6 tam giac SBC la tam giac vudng can tai S, SB =2a va khoang cach
tr 4 d&n mat phang (SBC) bang 3a. Tinh theo a thé tich V' clta khdi chép S.ABC.
A.V=2a. B. V =4a’. C.V=6ad D.V=12a".
Loi giai
Chon A
Ta chon (SBC) lam mat ddy —— chiéu cao khéi chép la d[4,(SBC)| = 3a.

Tam giac SBC vudng cantai S nén S, :%SB2 =2a’.
Vay thé tich khéi chop ¥ :éSASBC.d[A,(SBC)] =24’

Cho hinh chép S-4BC ¢4 day 4BC |3 tam gidc déu canh 22 va thé tich bang 4’ . Tinh chiu cao
h clia hinh chép d3 cho.

A.h%. B.h—“*f. c.h_é. D. /= a3.
Loi giai
Chon D

Xét hinh chép S.4BC c6 day ABC 1 tam gidc déu canh 2a = S, ;. = a*+/3.

Thé tich khéi chop 7. . —Ls.  pp—Vome _ 3¢ _ g
p s.apc = 30aapc: = S e —azﬁ_a .

Cho t& dién ABCD c6 cdc canh 4B, AC va AD d6i mot vudng géc vdi nhau; 4B =6a, AC=7a
Vva AD=4a. Goi M, N, P twong &ng la trung diém cac canh Bc, ¢p, BD. Tinh thé tich ¥ cla
t& dién AMNP.

A. V:%aS. B. v =144°. C. Vz%f. D. v =74

Loi giai
Chon D

Do 4B, AC va AD d6i mot vuéng gbc vdi nhau nén A
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%AB.AC.AD = %.6a.7a.4a =284°.

V ser =

X L~ 1
Dé thay SAMNP = ZSABCD'

Suy ra Ve = iVABCD =7a’.

Cau 25: Cho t dién 4BCD c6 thé tich bang 12 va G 3 trong tam cla tam gidc BCD. Tinh thé tich
cta khdi chép 4.GBC.
A. 7V =3. B. V' =4. C. Vv =6. D. V =5.

Loi giai
ChonB

Vi G la trong tdm cla tam gidc BCD nén S, . :%SADBC .
1 1
Suyra v, . =§VABCD :5.12 =4.

Cau 26: Cho lsng tru ding 4BC.A'B'C' ¢4 day 4BC |3 tam gi4c v6i 4B=a, AC=2a BAC=120"

44'=2a\5 Tinh th& tich ¥ cQa khdi ling tru d3 cho.

3 3
AV =4a5. B. V =d*\15. C.V“*;E, D.V—4“3\/§_
Loi giai
ChonB
I 2
Dién tich tam gidc 4BC 1a S, ;. :%AB.AC.sinBAC =2 f :

Vay thé tich kh&i 13ng tru Ve . pe = Sause AA' = &*15.

Cau27: Tinhthétich ¥ cla khdilap phuong 4BCD.A'B'C' D', biét AC'=ax3.

3
A. v =2 B. V—3\/§a ) C. V =334°. D. V:§a3.

Loi giai
Chon A

D3t canh cla khéi 1ap phuong la x (x>0). D’ (o4
Suyra CC'=x; AC=x+2.

Tam gidc vudng Acc', cb

AC' =JAC* 1 CC? s xB=a3 = x=a. A

Vay thé tich khéi lap phuong v = 4°.

Cau 28: Cho hinh l&ng tru dirng ABCD.A'B'C'D' ¢c6 ddy la hinh vudng canh 2a. Tinh thé tich V' cla khéi
|&ng tru d3a cho theo a, biét A'B=3a.
4\/§a3
;-

AV = B. V =4J54°. C.V=2054". D. V =124°.

Loi giai
ChonB
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Do ABCD.A'B'C'D' la lang tru dirng nén 44" | AB. , D’ i C’
Xét tam gidc vuong A'AB, ta cé A'A=+ A'B* — AB> =a/5. 4 1
Dién tich hinh vung ABCD 3 S ., = AB* = 4a”. o e
Vay Visepapen =Sasep-A'Ad= 4\/§a3~ A / B

Cau 29: Cho hinh hop chit nhdt ABCD.A'B'C'D' ¢c6 AB=a, AD = a\/z, AB' = a+J5 . Tinh theo a thé
tich khéi hép da cho.

3
A. vV =410. B.V:Z“;E. C.Vv=d\2. D. V =24°2.

Loi gidi
Chon D
Trong tam gidc vuong 4BB', cé BB'zMzZa .
Dién tich hinh chit nhat 4BcD 13 S, = ABAD =d*\2 .
VAY Voo s = Sipen-BB' = 2a°\2.

Cau30: Cho hinh hép chit nhat c6 dién tich ba mat cung xudt phat tir cung mét dinh Ia
10cm?, 20cm?, 32cm?. Tinh thé tich 7 cGa hinh hdp chi¥ nhat d3 cho.
A. vV =80cm’. B. 7 =160cm’. C. V' =40cm’. D. v =64cm’.
Lo giai
Chon A

Xét hinh hop chit nhat 4BcD.A’B'c’'D’ ¢é ddy 4BCD la hinh chit nhat.

S ;sep = 10cm? AB.AD =10
Theo baira, ta ¢ {S,,,, =20cm’ < {4B.A4"'=20.

S o =30cm?  |A44".4AD =32
Nhan vé& theo V&, ta dwoc (44".4B.AD) = 6400 = AA'.AB.AD = 80.
Vay Vsep spep = AA" AB.AD = 80cm®.

Cau31l: Cholangtru ABC.4'B'C' c6 ddy ABC la tam gidc déu canh 4. Hinh chiéu vudng goc cta diém
4" 1&n m&t phéng (4BC) trung véitam o cla dudng tron ngoai ti€p tam gidc 4BC, bi€t 4'0=a

. Tinh thé tich ¥ cla khéi lang tru d3 cho.

Q

3 3 3 3
A.V:“ﬁ. B.V:‘“E. crvr==2. D.y=2.
12 4 4 6

Loi giai
Chon B
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SAABC

2
Dién tich tam giac déu _2 f . Chiéu cao khoéi lang tru 4'0=a.

° s Ne Ju 3
Vay thé tich khéilang tru v =5, ,,..4'0 = a f

Cau 32: Tinhthétich V' cla khdilang tru ABC.A'B'C’' biét thé tich khéi chép A.BCB'C’ bang 24°.

3
AV =64 B. V:%. C. V=44, D. V =3d°.

Loi giai
Chon D

L PWZ e X g 1
Ta c6 thé tich khéichép V, :EVABC.A,B,C,.

2 3 3
Suyra VA.BCB'C' = EVABC.A’B’C’ B VABC.A'B'C’ = 5 VA.BCB’C’ = E'2a3 =3a’.

Cau33: Chohinhlangtru 4BC.4'B'C' c6 day la tam gidc déu canh cé d6 dai bang 2 . Hinh chiéu vudng géc
cla A' 1én mat phang (ABC) trung véi trung diém H cla BC . Goc tao bdi canh bén 44' véi mit
ddy la 45°. Tinh thé tich khditru 4BC.4'B'C"'.

A.V=3. B.v=1. C.V%. D.v=

2%

Lo gidi

Chon A
Tam gidc 4BC déu canh bang 2 nén 4H =4/3.
Vi A'H L (A4BC) nén hinh chiéu vudng goc cua
AA' trén m3t day (4BC) la 4H. Do d6

45° :M:M:m. Suy ratam
gidc A'HA vudngcantai H nén A'H=HA=1/3.
Dién tich tam gidc d8u 4BC 13 S, ,,c =3 .

VAy V =S, 0. A'H =3,

Cau 34: Tinh thé tich ¥ cta moét khéi lang tru biét ddy cd dién tich § =10cm?, canh bén tao véi mit
phdng day mot géc 60° va do dai canh bén bang 10cm.
A. V' =100cm’. B. ¥ =50~/3cm®. C. v =50cm®. D. ¥ =100+/3cm’.
Loi gidi
Chon B

Xét khéi lang tru 4Bc.4’B'c’ cb ddy |a tam gidc 4BC.
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Goi H la hinh chiéu cla 4’ trén mat phang A B’
(ABC)= A'H L (ABC). Suy ra AH la hinh
. . C
chiéu clia 44’ trén mat phang (4BC). Do d6
60° = Ad’,(ABC) = (AA’, AH )= A'AH. A B

Tam gidc 4’4H vuobngtai H, cd
A’H:AA'.sinzm:&/g. C
Vay V =S, 5. A'H = 504/3 cm’.

Cau 35: Cho hinh lap phwong ABCD.A'B'C'D’ c6 khoang cach gitra hai dwong thang A'C va C'D’ bang
a.Tinh thé tich V cla khéi 1ap phuong d3 cho.
A. V=84 B. V=224, C. V=33 D. V=274,
Loi giai
ChonB

a

bat canh hinh 1ap phuong la x.
Goi O=AD'nA'D,tacé D'O L(DCBA’).

B
Tacé: A'C = (DCB'A’)//C'D' nén o/ A
d(C'D'; A'C)=d(C'D’;( DCB'A’ N
(D' €)= d(cD(DCB) i anms .
po-2_, B
2

=d(D';(DCB'A")) =

Do d6, x =a~/2 . Thé tich khéi lap phuong 1a:
V=x>=2J2a%.

Cau 36: Cho hinh lang tru déu ABC.A'B'C’, biét khoang cach tir diém C dén mat phang (ABC') bang
agéc gitta hai mat phang (ABC') va (BCC’B’) bang «a véi cosa =% (tham khdo hinh vé bén

duwdi). Thé tich khdi lang tru bang

A. 9150 . |33\/E”3 . C. 315a° . D. 9150 .
20 20 10 10
Lo gidi
Chon A
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Cau 37:

Goi 2x la canh cta tam gidc déu, Goi O,K lan luot la
trung diém cda AB,BC

K& CKLC'O
Tacé CH LC'O va CH L AB nén CH 1 (ABC’) va
d(C,(ABC"))=CH =a N
1 11 11 1
Suy ra: = + hay —=——+—(1
Ve T feor T e

Ta c6 hinh chiéu vudng géc cha tam gidc ABC’ |én méat
phang (BCC'B') la tam giac KBC'

S
Do d6 —=KC = cosa :l

AABC'

Tacé: S, 0 = %.x.CC’ Va s, .= %.AB.C'O = %.AB.\/CC'2 +CO* =x/CC"? +3x>

Do dé %.x.CC' :%x\/CC’2 +3x* < 3CC'=2CC"? +3x* & 5CC"* =12x* (2)

Tir (1),(2) tac6 — = ——+—— & 5CC™ = 94> & CC' =2
¢ CC? 5CC' NG
2 3
Suy ra x _a3 Vay thé tich khéi lang tryla V =S, _.CC’' = 330" 3a_9V15a"
2 4 J5 20

Cho hinh lang try déu ABC.A’B'C'. Biét khoang cach tir diém C dén mit phang (ABC') bing

agoc gitra hai mat phang (ABC') va (BCC’B’) bang a v&i cosa =—— (tham khao hinh v&

2\/—
bén). Thé tich khdi lang tru ABC.A'B'C’ 1a
a3\/5 B 3a3\/5 C 3113\/5 b 3a3\/5
5 T Ty S
Loi giai

ChonB
Goi K, ] lan lwot la trung diém clia AB, BC.
Goi x la do daicanh AB.

3

AJ = CK_X

Taco CH L(ABC')=d(C,(ABC'))=CH =a.

Mat khac AJ L (BCC'B').

Nén((m)) =(CT{,\A]) =qa =(CH,AG) (cosa =sing).
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L. MG 1 AG 2 A
Taco sinp=——-= = = =

X\/g X
— o MG = == = ==,
AG 243 23 332 233 6

EZE(DE:E@x:Za ma d(C,(ABC')):CH:a.
3 6 3 6
2a\/§
a 2 2 2 3
:>CC,= CHCK _ 2 :a\/g.VéyV=x \/E.CC,:(Q) \/g.a\/gzg)a\/E.
JCK? -CH? \/(a @)Z_QZ 2 4 4 2 2

Cau38: Cholingtru ABCD.A'B'C'D' c6ddy ABCD la hinh chitnhatvéi AB=+/6, AD=+/3, A'C=3
va mit phang (AA’C'C) vubng goc véi mit day. Biét hai mat phang (AA'C'C), (AA'B'B) tao
v&i nhau géc o thda man tana =%.Thé’ tich khéi lang tru ABCD.A'B'C'D’ bang?
A.V=6. B. V=8. C.V=12. D. V=10.
L&i gidi
ChonB

T B ké Bl L AC = BI L(AA'C'C).
Tir I ké IH L AA’

= ((AA'C’C),(AA'B'B)) = BHI .
Theo gidi thiéttacé AC=3

g ABBC _

AC
, . R , — BI =
Xét tam giac vubng BIH co tanBleﬁ D ¢
< IH = Bi\ @IHzﬁ.
tan BHI

2
Xét tam giac vubng ABC c6 AILLAC = AB*> = Al = ‘ZBC =2.

Goi M 13 trung diém ca AA’, do tam gidc AA'C cantai C nén CM L AA'=CM // IH.
Al AH 2 AH 2 AH 1

0—=——=—"S—=—>=>—— .
AC AM 3 AM 3 AA" 3

s s . 4 o  1x
Trong tam gidc vuong AHI ké duong cao HK tacé HK :TZ => chiéu cao cua lang tru

42

ABCD.A'B'C'D’ la h=3HK ZT.

Vay thé tich khéi ling try ABCD.A'BC'D' 13 V.0 wery = AB.ADK = \/E\/Eg =8.

Cau 39: Khildng try tam giac déu ABC.A'B'C'c6 khoang cach tir A dén mit phang (A'BC)béng 3
va gc gitta hai mit phang (A'BC) va (ABC)bang 60°. Tinh thé tich V' khdi ldng tru d& cho?
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Cau 40:

Cau 41:

AV =243 B. V =843. c.v:%. D.V=¥.

Loi giai
Chon A
Do lang tru ABC.A'B'C' déu nén lang tru d3 cho la lang tru dirng.
Goi H la trung diém cla BC, K la hinh chi€ucla H 1én A'H.
BC L AH

Ta co }:BCJ_(AA'H):(ABC)J_(AA‘H) A1 ¢
BC L AA'

M3 Y
AK L A'H=> AK 1(A'BC)=d(A,(A'BC))= AK =3.

Ta c6 goc gilra (A'BC)vé (ABC) la goc gitta AH va. Suy N ra

A'HA=60°. ‘NG
AK A'A=AH.tan60° =6

Tacé AH =—— 23> 2243

sin 60 AB=——=
J3

Thé tich khéi ling trula V =S, . AA'=44/3.6 =243 .

Khoi lang tru drng ABC.A'B'C'c6 day la tam gidc vudng can tai A . Biét khodng cach tr A

dé&n mét phang (A'BC)bang 3 va géc gilra hai mat phang (A'BC) va (ABC)bang 60°. Tinh

thé tich V khéi lang tru d3 cho?

4

A. V=243 B. V =83. CV=72. D. V =24.
Loi gidi
Chon C
v 2 ~ N\ Ay - ? ~ A C'
Goi H hinh chiéu cia Alén BC, K la hinh chiéu cia H 1én
AIH . ‘\l\{\’
BC 1 AH
Ta cé = BC L(AA'H)=(ABC)L(AA'H) S
BC 1L AA' \
Ma AK L A'H= AK L(A'BC)=d(A,(A'BC))=AK=3. ~ * e
H
Ta c6 goc giita (A'BC)va (ABC) la goc gitta AH va. Suy ra B
: AK A'A=AH.tan60° = 6
A'HA=60".Tacé6 AH=———=23=
sin 60 BC =2AH =43; AB=2/6

2
Thé tich khGi ling try 13 V =5, .AA'= %.(2\/5) 6=72.

Cho hinh ldng tru ABC.A'B'C’ c6 day la tam gidc déu canh a. Hinh chiéu vudng gdéc cla diém
A’ |én mit phdng (ABC) trung voitrong tdm tam giac ABC . Biét khoang cach giira hai duding

thang AA’ va BC bang #. Tinh theo a thé tich V cla khéi ldng tru ABC.A'B'C’.
3 3 3 3

AotV B.Vz‘“/g. Cy-aV3 D.Vz‘“/g.
12 3 24 6
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Loi giai
Chon A
Tacé A'G L(ABC) nén A'G L BC; BC L AM
= BC L (MAA')
Ké MI L AA’;
BC L IM nén d(AA'; BC)=IM :§
Ké GH L AA',
Tacd — 46 _GH EQGH:z'&:&
AM IM 3 3 4 6
3 a3
12: ,12+ 12®A,G: AGHG _ 3 "¢ _a
HG A'G" AG \/AGZ—HGZ \/az 7 3
3 12
, a azx/— 23
VABCAA’B’C’ =AGS .

O NV ]

Cau42: Cho khéi hop chit nhat ABCD.A'B'C'D'cé AB:a;AD=11\/§, goéc gitta hai mat phang
(ADD'A') va mét phang (ACD')bang 60°. Tinh thé tich khéi hop chir nhét d cho.

3 3 3 3
A.V:a\/g. By V2 ¢ v_re p. v =3V2
6 4 2 4
L&vi giai
Chon D
Goi H la hinh chiéucla D Ién AD".
Tacod A’ B!
AD' L(DHC)= ((ADD'A'),(ACD'))= DHC = 60" /
D¢ ;
C6 DH = CD.cot60" =§, ‘
Suy ra 12: 12+ 12:>DD':&. 7B
DH> DD DA 4
3 D = — C
Thé tich khéihop la V = S ,scp-DD' = 3“4\/5 .

Cau43: Cholangtru ABC.A'B'C’ c6 ddy latam gidc déu canh a. Hinh chiéu vudng gbc cla diém A’ 1én
mat phang (ABC) trung véi trong tam cla tam gidc ABC . Biét khoang cach gitta hai dudng

thang AA’ va BC bang i . Khi d6 thé tich cda khdi lang tru |a
3 B a3\/§ c 3 5 3
TR T ‘36 T

Lo gidi
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ChonB

Goi G latrongtdm clia AABC, M la trung diém clia BC = A'G L (ABC).

BC L AM

Trong (AA'M) dung MN L AA', ta co: , . = BCL(AA'G)= BC L MN.
BC LA'G

= d(AA,BC)= MN =§.

Goi H la hinh chiéu cla G 1én AA’.
GH _AG _2 _ oy 2,03

Tacéd: GH//MN = = ==
MN AM 3 6
Xét tam giac AA'G vuongtai G, ta co:
1 1 1 1 1 1 1 1 27 . a
GH’ GA’ GA” GA” GH® GA® 2 P Ty
/3 /3
6 3
V3 a a3

Vay thé tich cla khdi ldng tru la: V=5, .A'G =

Cau 44: Cho hinh chép S.ABCD, day ABCD Ila hinh chit nhat c6 AB=2a, AD =a. Hai mat phang

(SAB) va (SAD) cung vudng géc v&i ddy va goc gitta hai mit phing (SAB), (SBD) la 45°.
Thé tich khdi chdp S.ABC 1a V . Tis6 13 gan gid tri nao nhat trong cac gia trj sau?

a
A. 0,25. B. 0,5. C. 0,75. D. 1,5.

Loi giai

Chon C
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(SAB)n(SAD)=SA

Taco: {(SAB) L(ABCD) = SA 1(ABCD)
(SAD) L (ABCD)

Goi H la hinh chiéu cla A trén SB

= AH L SB.

Dé thdy AD 1 (SAB)= AD 1 SB.

Do d6: SB L (AHD)=SB L HD.

Khi dé ta co:

(SAB)(SBD) =SB
AH 1 SB; HD 1 SB :((SAB);(SBD)):A/H\D:45°.
AH < (SAB); HD < (SBD)

Hay AAHD vubdngcantai A > AH=AD=a.

ASAB vubngtai A: 5= 12— 12:%_%:%3514:&_
SA* AH®* AB* &* 4a° 4a NE)
1 1 2a 4q° vV 4
SuyraV=V,, ==-SAS, =—-"=24"= Vay —=——=0,77.
y s.aBC 3 ABCD = 3 \/g 3\/5 2 7 3\/5

Cau 45: Cho khdi chép S.ABC c6 day la tam gidc vudéng cdn tai A, AB=2a, SA vudng gbc vdi day,
khoang cach tir A dén mit phang (SBC) bang %.Tl’nh thé tich khdi chép S.ABC.

3
A V=24 B. V=22, C. V=84, p. v =274
3 8 8

Loi giai

Chon A

Vi AABC la tam gidc vuong cantai A,AB=2a, nén
BC =224

Goi I latrung diém BC suyra Al :%BC a2,

BC 1L Al

Khi d6
{BC 1SA

= BC L (SAI).

Goi H la hinh chi€u cha A 1én SI suyra AH 1a
khoang cach tir A dén mat phang (SBC).

:AH:g.Tacé
3
2 2
12= 12+ 12:>SA=4/—A£ 'AH2=411.
AH® AI° SA Al - AH
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Cau 46:

. 1 1 , 1 1., 8@
Mat khac SAABC = EABAC = 5261.261 =2a". = VS.ABC = E'SAABC SA = 52& Aa= ?

Cho hinh chép S.ABCD c6 day la hinh binh hanh, AB=2a, BC=a ABC =120° va SD vudng
goc véi day. Sin géc gitta dwong thang SB va mat phang (SAB) bang i Thé tich khé&i chop

S.ABCD bang

3a°

C. 34°. D. —.
2

A 2. B. “ :
2
Loi giai
Chon A
bat SD=h,tacd

BD =+ AD? + AB? —2 AB.AD.cos60° =+/3a

Suy ra SB=~/SD? + BD* = I + 34>
Ta c6 d(B;(SAC))=d(D;(SAC))

va

1 1 1 1 AC? 1

& (D;(SAC)) “sp? 4*(D; AC) W 482 "W

1 NERPENE
2q.—

:d(D;(SAC)):ﬂ(Do AC* =74 Spye = 20— == —"—=)

\N3a* +7h?
\/gah

d(Bi(SAC)) fapsmie
Do d6 sin(SB;(SAC))= ( (SB ) j%zi@h:a@

A _ 3
Vay VSAABCD =a
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Cau 1:

BAI TAP CUOI CHUONG VIII
Cho hinh lap phuong MNPQ.M'N'P'Q’ ¢6 canh bang a.
a. Goc giita hai dudng thing MN va M'P' bang:
A. 30°. B. 45°. C. 60°. D. 90°.
b. Goi a 1a sb do goc giira dudng thang M'P va mit phang (MNPQ) .Gia trj tana bang:

Al B. 2. C.\2. p. L.

2
¢. S6 do ciia géc nhi dién [N, MM', P] bang:
A. 30°. B. 45°. C. 60°. D. 90°.
d. Khoang cach tir diém M dén mit phang (NQQ'N ') bang:

a a
A.a. B. —. C. a\/i. D. —.
\/E 2
Loi giai
M, N
|
|
|
Q |
| ~1F
| -~
-
M}*f _____ - = h\{!
~ -~
/ ~ -
/ >
//” \\
Q' Pl

a) C6 M'P' // MP

= Goc giita duong thang M'P’ va MN bing goc gira dudng thang MP va MN 1a
NMP = 45°

=> Chon B

b) C6 MM’ L (MNPQ)

=> Goc gitra duong thing M'P va (MNPQ) la MPM'

MP =~/ MN? + NP* = a2

= tandpir =M _ @ _ 1
MP a2 2
Chon D

¢) MM' L (MNPQ)=>MM'1 MN,MM' 1 MP

:]m:%“’
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Ciu 2:

Cau 3:

Chon B
d) Goi O=MPNNQ
MNPQ 12 hinh vuéng => MO 1 NQ

NN' L (MNPQ)= NN' L MO

1 a

=d(M,(NOO'N'))=MO=—MP=—

(M.(NQO'N')) = MO = MP =~
Chon B
Cho hinh hop chir nhdt MNPOM'N'P'Q" ¢6 MN =2a, MQ =3a, MM'=4a. Khoang cach
giita hai duong thing NP va M'N' bang:
A. 2a. B. 3a. C. 4a. D. 5a.

Loi giai

Chon C

Ql Pl

Q P

NN' L (MNPQ)=> NN' L NP
NN'L(MN'P'Q')= NN'LMN'
= d(NP,M'N')=NN"=MM'=4a

Cho khbi lang tru c6 dién tich day bang a’ va chiéu cao bang 3a .Thé tich cta khdi lang tru d6

béng:
a3
A a. B. 3a’. C. 5 D. 9a°.
Loi giai
Chon B

CoV=a"3a=3a

Thé tich cua khéi lang tru d6 bang 3a°
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Cau 4: Cho khdi chop dién tich day 1a a* va chiéu cao 12 3a . Thé tich ctia khdi chop bang:
3

A d. B. 34°. C. “? D. 94°.
Loi giai
Chon A

Thé tich cta khéi chop bang: %.fia.a2 =a

Cau5: Cho ti dién OABC thga man OA=a OB=b OC=c AOB=BOC=C0OA4=90° Thé tich
cua khéi tir dien OABC pang

A. abc. B.a—bc. C.a—bc. D.a—bc.
2 3 6
Loi giai
Chon D
A
C
B &

AOB=90° = 04 L OB

- = 04 1 (0BC)

COA=90 =04 L OC

S\ osc = lOB.OC = lbc,h =0A=a
2 2
11
3 32 6

Cau 6:  Cho hinh chop S.ABC c6 SA L (ABC), AC L BC,S4=BC=a~/3,AC=a (Hinh 99).

a. Tinh goc giita hai duong thang S4 va BC.

b. Tinh goc gitta dudng thang SC va mit phang (ABC )

¢. Tinh s6 do ciia goc nhj dién [B,SA,C] .

d) Tinh khoang cach tir B dén mit phing (SAC )

e) Tinh khoang cach giita hai duong thing S4 va BC.
g) Tinh thé tich ciia khdi chop S.4BC.
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av3

Hinh 99

Loi giai

a) SA L (ABC)= SA L BC = (S4,BC)=90".
b) 54 L (ABC)= (SC,(4BC))=(SC,AC)=5C4

ASAC vuéng tai A:tan@:j—é:“ﬁ=ﬁ:>ﬁ=60°
a

Vay (SC,(4BC))=60".
¢) SAL(ABC)= SA L AB,SA L AC

Viy BAC 1a goc nhj dién [B,S4,C].

aABC vuodng tai C:tanﬁ,’:E: ay3 =\/§:>l§4??=60°.
AC a

d)

SA L (ABC) =S4 1L BC

AC 1L BC

= d(B,(SAC))=BC=a\3
¢) SAL(ABC)=SA L AC,AC L BC
=d(S4,BC)=AC=a

1 1 a3

8) S, e ZEAC.BC:Ea.a 3= 5

h=SA=a\3

1
= VS~ABC = g SAABC -84 =

2

a\/§\/§

-a
2

_Z
2

W | —
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Cau 7:

Cho hinh lang try tam gidc déu ABC.A'B'C’ c6 tét ca cac canh bang a. Goi M 1a trung diém
cua 4B (Hinh 100).

a) Tinh goc giira hai duong thing 4B va B'C’.

b) Tinh géc gitta duong thing A'B va mit phang (ABC). Hinh 99

¢) Tinh s do ctia goc nhi dién [B,CC',M].

d) Chimg minh rdng CC’ // (ABB'A"). Tinh khoang c4ch giita dudng thang CC’ va mit phiang
(4BB'A').

e) Chimg minh ring CM 1 (ABB'A'). Tinh khoang cach giita hai dudng thang CC’ va A'M .

g) Tinh thé tich ctia khdi lang try tam giac déu ABC.A'B'C’ va thé tich khdi chop A'.MBC .
Loi giai

Hinh 1)

a) BCC'B' 1 hinh chi¥ nhit = BC || B'C’
= (4B,B'C")=(4B,BC) = ABC = 60"
b)

AAA'B vudng tai A=> tan ABA' = ‘jé % 1= ABA' =45
a

Vay (4'B,(4BC))=45"

¢) CC' L(4BC)= CC' L BC,CC' LCM
Vay BCM la goc nhi dién [B,CC',M].
A4BC déu = BCM =%A/C73=30°.

d) S4 L (ABC)=S4 L CM

AABC déu = CM 1 AB.
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= CM 1 (4BB'A')
MBC dbu = ey =283 a3,
2 2
CC'|| A4’
, , n{=CC'll(4BB'A")
AA' < (4ABB'A)
= d(CC',(ABB'A"))=d(C,(ABB'A’))=CM = "*2/5

¢) SAL(ABC)=S4 L CM

AABC déu = CM 1 AB.

= CM L(ABB'A')=CM L AM

CC' L(4BC)=CC' LCM

= d(CC,AM)=CM = “*2/5
2 2
g) SAABczAB 3 _a \/g,h:AA':a
4 4
2 3
= Vipc.apc = Spusc -AA' = a \/5 -a= a \/g
4 4
1 azx/§

Same =g h=Ad'=a

SAMBC=2
S N RN

1
:}V, :—S AA
A-MBC 3 AMBC 3 8 24

Cau8: Hinh 101 14 hinh chup dén Kukulcan, 1a mot kim tu thap Trung My nam & khu di tich Chichen
Itza, Mexico, duoc ngudi Maya xdy vao khoang tir thé ki ZX dén thé ki X7/ . Phan than cta dén,
khong bao gdm ngdi dén nam phia trén, c6 dang mot khdi chop cut tir gidc déu (khong tinh cau
thang va coi cac mit bén 1a phang) v6i d6 dai day dudi la 55,3 m, chiéu cao 13 24 m, goc giita

canh bén va mit phang day la khoang 47°.
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(Ngudn: hetps:/shutterstock.com)
Hinh 101

Tinh thé tich phan than ngdi dén c6 dang khdi chop cut tir giac déu d6 theo don vi mét khdi
(1am tron két qua dén hang phan tram).
Loi giai

Mo hinh ho4 phan thin cua dén bang cut chop tir gidc déu ABCD- A'B'C'D' véi 0,0’ 1a tam
ctia hai ddy. Vay 4B =55,3;00' =24;(CC',(ABCD))=4T".

ABCD 1a hinh vudéng

= AC =~/AB* + BC* =55,3J2 = CO :%AC = 27,652
Ké C'H LOC(H e OC)= C'H||00'= C'H L (ABCD)
= (CC',(4BCD))=(CC',CH) = HCC' =47

OHC'O' 14 hinh chit nhit = 00’ = C'H =24,CH = 0'C’

ACC'H vuongtai H = CH = cH = 24 ~ 22,38

tanHCC' tan47°

O'C'=0H =CO-CH =16,72= A'C' =20'C' =33,44

A'C

2

A'B'C'D' 1a hinh vuéng = A'B' =

~ 23,65

Dign tich day I 1a: S = AB® =55,3* =3058,09( m® )
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Di¢n tich ddy bé la: §"= A4'B* =23,65" = 545,2225( m’

Thé tich hinh chép cut la:

V= %h(S +/8S" + S') :%.24(3058,09+ \/3058,09.545,2225 + 545,2225) ~39156,53( m’)
Vay thé tich phan than ngoi dén c6 dang khi chop cut tir giac déu do 1a 39156,53( m3)

BAI TAP TONG ON CHU'O'NG VIII
A. TRAC NGHIEM
Caul: Trong khong gian cho dudng thang A va diém O. Qua O cé may dudng thang vudng géc voi

A?

A 1. B. 3. C. V6 sé. D. 2.
L&i giai

Chon C

Trong khéng gian cé vo s6 duwong thang qua O va vudng goc véi A.
Cau2: Trong khong gian cho cac dudng thang a,b,c va mét phang (P) Ménh d@ nao sau day sai?
A.Néua L(P)vab//(P)thialb.
B.N&u a L b, ¢ Lb va a cit ¢ thi b vudng géc véi mit phang chira a va c.
C.Néua//bva blcthicla.
D.Néua lbva blcthia/lc.
Loi gidi
Chon D
Saivi a va ¢ c6 c6 thé khdng dong phang.
Cau3: Chohinhchdp S.4BC c6 SA L (ABC) va H lahinh chiéu vubng géc clia S 1én BC. Hay chon

khang dinh dang.
A. BC 1L SC. B. BC 1 AH . C. BC L AB. D. BC 1L AC.

Lo gidi

ChonB

. |BC LSH
a co: = BC 1 AH .

BC 154
Cau4: Cho hinh lap phwong ABCD.A'B'C'D' . Tinh géc gitta hai dwong thang B'D’ va A'A.
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Cau5:

Cau 6:

A. 90°. B. 45°. C. 60°. D. 30°.

Lo giai

AT/;F /P
I
I

l//lﬁ' \/C’

Tac6 ABCD.A'B'C'D' |2 hinh lap phuong nén canh 4’4 L (A'B'C'D") va B'D'e(A'B'C'D')

Chon A

Al

Nén A'A L B'D' = £(A'4,B'D")=90°.
Chon khang dinh dung trong céc khang dinh sau:
A. Trong khong gian hai dudng thang phan biét cing vudng géc véi mot dudng thang thi song
song vai nhau.
B. Trong khong gian hai duwdng thang vudng goc véi nhau cd thé cat nhau hodc chéo nhau.
C. Trong khdng gian hai mat phang cung vudng géc véi mdt duwdong thang thi song song véi nhau.
D. Trong khéng gian hai dudng thang khéng cé diém chung thi song song véi nhau.
Lo giai
ChonB
Dép an A sai do hai dudng thang phan biét cung vudng géc véi mot dwong thang cé thé cat
nhau hoac chéo nhau.

AA' 1L AB ., .
Vi du: Cho lap phuvong ABCD.A'B'C'D' ta cé .Dé thdy AA' va AD cat nhau.
AD 1 AB

Dép an C sai do hai mat phang cung vudng géc véi mot duong thang cé thé trung nhau.
Dép 4n D sai do trong khdng gian hai duwdng thang khdng cé diém chung thi c¢é thé chéo nhau.
Cho t&r dién S.4BC c6 ddy ABC 1a tam gidc vudng tai B va SA4 vuodng géc véi mit phang
(ABC). Goi M , N lan luot |a hinh chi€u vuéng géc clia 4 trén canh SB va SC. Khang dinh
nao sau day sai?
A. AM 1 SC. B. AM 1 MN . C. AN L SB. D. S4 1 BC.

Loi giai
Chon C
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(o
Tac6: SA L(ABC)=> SA L BC ma BC L AB = BC 1 (S4B), AM = (SAB) = BC L AM .

 (4AM 1 SB e
Ay = AM 1 (SBC) = AM 1 SC = Dép én A dung.

AM 1 BC

AM 1 (SBC)
[ = AM 1 MN = Pap an B dung.

MN < (SBC)

SA L (ABC)= SA L BC = Dap an D ding.

Vay C sai.
Cau7: Cho hinh lap phwong ABCD.A'B'C'D', gbc gitta hai duwong thang A'B va B'C |a
A. 90°. B. 60°. C. 30°. D. 45°.
Loi giai

Chon B

c B

B

D | N4
N
I N
| N\
N
| N
| AN
N
| N
o A — — - — =2y,
_-cC B
7~
7
D’ A’

Tac B'C /| A'D = (A'B;B'C)=(A'B;AD)=DAB.
Xét ADA'B c6 A'D = A'B = BD nén ADA'B la tam gidc déu.
Vay DA'B = 60°.
Cau 8:  Cho hinh lap phwong ABCD.A'B'C'D' . Géc giita hai duong thang BA' va CD bang:
A. 45°. B. 60°. C. 30°. D. 90°.
Loi gidi
Chon A
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R

Dr

Fh
L et L

=1

B C
C6 CD//AB = (BA',CD) = (BA',BA) = ABA' = 45°.

Cau9: Chot@dién ABCD c6 AB, AC, AD db6i mét vudng goc véi nhau, biét AB=AC=A4AD=1.56
do goc gilra hai dwong thang 4B va CD bang

A. 45°. B. 60°. C. 30°. D. 90°.
Lo gidi
Chon D
. ~AB 1 AC
CACH 1. Vi = AB 1 (ACD)= AB 1. CD.
AB 1 AD
CACH 2.

L
Goi M,N,P lan lwot 1a trung diém cua cac canh BC, AC, AD .

MN /| AB

Trong AABC, c6 1 1
MN ZEAB = 5

NP//CD

Trong AACD, c6
np=Ltep-2

2 2
) 2
Trong AAMP, c6 MP =~ AP* + AM* = /(%) +[g] =?_

,{AHVUAB
a Co

= (4B;CD) = (MN;NP) = MNP
NP // CD

Ap dung dinh Iy Cosin cho AMNP, c6
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2
[ﬁj {IJZ_[ﬁ
. 2 2_ 2 2 2 2
cos INp < NP* + NM? —MP* _
INP.NM 5 V2
o

2
) —0 = MNP =90°

N | —

Hay (AB; CD) =90°.

Cau 10: Cho hinh Iap phwong ABCD.A'B'C'D’ . Géc gilta hai dwong thang AC va A'D bang

A B
p/ I c
Lo
[
.
! A'i—\ ————————————————————— s B
D C
A. 45°, B. 30°. C. 60°. D. 90°.
Loi giai
Chon C
A B
p/ ! Y
1’ 1
'f
!
I
| H
/ A'I.-\ -------------------- s B
]l / < .
i
I
t.‘/ ~
D C

Ta co: MQ/TD):(ITC—’\,AD)=D/A?’:6O°.
ViAD=A'C'=C'D.
Cau11l: Cho tlrdién déu ABCD, M latrung diém clia canh BC. Khi d6 cos(A4B,DM ) bang

a3 8. 32 B3 0. L
6 2 2 2
Loi giai
Chon A
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c

Goi N latrung diém ctia AC va a la d6 dai canh t& dién déu.

Tacé MN// AB = (AB,DM)=(MN,DM)=DMN .

2 2 2
Tam giac DMN c6 DM:DNzﬁ, MN =2 4B =2 va cos DMN = 2M +MN" - DN”
2 2 2 2.DM .MN

2]

@COSEAEVZ =

Q
(O8]
Q
2|

V3

vay cos(AB,DM)=?.

Cau12: Cho hinh vudng ABCD canh 4a, |1dy H, K lan lugt trén cac canh AB, AD sao cho

BH =3HA, AK =3KD . Trén duong thang vudng géc véi mit phang (4BCD) tai H 3y diém

S sao cho SBH =30’ Goi E lagiao diém cla CH va BK . Tinh cosin cla goc gitta hai dudng
thang SE va BC.

A 28 B 15 c. 35 D. .
539 539 5439 5439
Lovi gidi
ChonB

Goi / la hinh chiéu vudng géc ctia E 1én AB tacd AABD = ABCH .
— ABD = BCH = HEB =90° .
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D

Ta cé: cos(SE;BC):cos(SE;EI):‘cos@ , SH = BH.tan30° = a/3 .

2 2
HB _HE _ pp  HB 24 op st +HE” = [342 + 314 :2"*@.

HC  HB HC 5 25 5
2 2

HE _HL _ oy (HE _27a o i v 1P = [3a> | 22| — 243651

HB HE HB 25 25 25

BC HB 25 25

Ap dung dinh Iy cosin cho tam gidc SEI ta duogc:

" [za\/@T +(36aj2 _[m/ﬁf .

5 25 25

2.SE.EI 5 2a+39 36a 5039
5 25

Cau 13: Trong cdc ménh dé sau ddy, ménh dé nao PUNG?

2 2
cos SEI = SE” +El

A. Hai dworng thdng phén biét ciing vuéng géc voi mét dwdrng thdng thi song song véi nhau
B. Hai mét phdng phén biét ciing vuéng goc véii mét dworng thang thi song song véi nhau

C. Hai méit phdng phén biét ciing vuéng géc véi mét mét phdng thi song song véi nhau

D. Hai dwdng thdng phén biét cling song song véii mét mét phdng thi song song vdi nhau

Lo giai

Ban word dé va 10i giai vui long 1h Zalo: 0834332133



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com@

Cau 14:

Cau 15:

Cau 16:

Cau 17:

ChonB

Cau A sai vi ¢6 thé hai dworng thdng chéo nhau.

Céu C sai vi hai mdt phdng c6 thé cdt nhau theo mét giao tuyén vudng goc véi mdt phdng da
cho.

Céu D sai vi hai dwong thdng c6 thé chéo nhau hodc cdt nhau.

Cho hai duding thang phan biét a, b va mét phang (P), trong d6 a L (P). Chon ménh d@ sai.

A.Néub//a thib//(P). B.Néu b//a thi b L(P).

C.NéubL(P)thib/la. D.Néu b//(P) thibLla.
Loi giai

Chon A

Néu a L(P)va b//a thibL(P).
Chon ménh dé ding trong cdc ménh dé sau day:
A. Qua mot diém cé duy nhat mot mat phang vudng géc véi mdt mét phang cho trudce.
B. Cho hai duding thang chéo nhau a va b ddng thdi a L b. Ludn cé mit phang («) chia a
va () Lb.
C. Cho hai duwdng thang a va b vudng goc v&i nhau. Néu mat phang (a)chira a va mit phang
(B) chira b thi (a) L(B).
D. Qua mot dudng thang cé duy nhat mot mat phang vudng goc véi mot dudng thang khéc.
Loi giai
ChonB
Hién nhién B dung.
C6 vo s6 mat phang di qua mot diém va vudng gdc véi mdt mat phang cho trwdc. Do d6, A sai.
Né&u hai duwdng thang a va b vudng géc véi nhau va cdt nhau thi mit phang chitaca a va b
khéng thé vudng géc vdi b . Do do, C sai.
Qua mdt dudng thang cé vo s& mit phang vuong géc véi mot dudng thang khac. Do do, D sai.
Ménh dé nao dudi day dung?
A. Hai dudng thang phan biét cing vudng géc véi mot mat phang thi song song
B. Hai dudng thang khong cét nhau va khong song song thi chéo nhau
C. Hai mat phang phan biét cling vudng géc véi mdt mat phang thi song song
D. Hai duong thang phan biét ciing vudng géc véi mot dudng thang thi song song
Lo gidi
Chon A
Theo ly thuyét.
Cho t& dién OABC c6 OA4, OB, OC ddi mét vudng goc vai nhau. Goi H a hinh chiéu cia O
trén mit phang (ABC). Ménh dé nao sau déy dung?
A. H latrung diémcha AC. B. H latrongtam tam gidac ABC.
C. H latrung diém cha BC. D. H latructam cla tam gidac ABC.
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Lo gidi

Chon D

Ké OK L BC; OH 1 AK .

] {OK 1L BC
a Co:

= BC 1 (04K) = BC L OH .
04 1L BC

= OH 1 (ABC) = H lahinh chiéu clia O trén mit phang (A4BC).
OH 1 AK

AH 1 BCnén H latructam clatam gidc ABC.

{OH 1 BC

Cau18: Cho hinh chop tam gidc S.4BC c6 SA L(ABC), tam gidc ABC vudngtai B.Goi H la hinh
chiéu clia 4 trén SB, trong cac khang dinh sau:
(1):4H L SC.
(2):BC L(S4B).
(3):SC L 4B.
C6 bao nhiéu khang dinh dung?
A 1. B. 2. C. 3. D. 0.
Loi giai

Chon B

Tacéd BC L S4, BC L AB nén BC L(SA4B).
Va (SBC) L (S4B), AH LSB = AH 1 SC

Vay ¢ hai khang dinh dung.
Cau 19: Cho tr dién SABC cé cac géc phang tai dinh S déu vudng. Hinh chiéu vudng géc clia S xudng
mét phang (4BC) la
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A. truc tam tam giac ABC. B. trong tam tam gidc ABC.

C. tdm dudng tron néi ti€p tam giac ABC. D. tdm dudng tron ngoai ti€p tam gidc ABC .
Loi giai

Chon A

Ta cé:
SA4 1 SB
SA41 SC
BC 154
BC 1L SH
Tuong ty, ta co:
SC 154
SC 1 SB
AB 1. 8C
AB 1 SH
T (1) va (2) suyra H la tryc tdm tam gidc ABC .

Cau 20: Cho hinh chép S.ABCD c¢6 day ABCD la hinh chitr nhat tam 7, canh bén SA4 vubdng goéc vai
day. Goi H, K lan lugt 13 hinh chidu ctia 4 1én SC, SD . Khang dinh nao sau day ding?
A. AH 1 (SCD). B. BD L (SAC). C. 4K 1(SCD).  D. BC 1(SAC).

}:> SA4 L (SBC).

}:BCJ_(SAH):BCJ_AH (1).

}:SCJ_(SAB).

}:ABJ_(SCH):ABJ_CH (2).

Loi giai
Chon C
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\)
H
K
B
I
b c
, CD 154
Co = CD 1 (S4AD)=CD 1 4K .
CD L AD
, AK 1. SD
6 = AK 1 (SCD).
AK 1L CD

Cau 21: Cho hinh lang tru ditng ABC.A'B'C' c6 day ABC la tam giac vuoéng tai B, AB=BC=a,
BB'=a~3. Tinh géc gilta dudng thdng A'B va mit phing (BCC'B).

A. 45°. B. 30°. C. 60°. D. 90°.
Lo gidi
Chon B
A’ ¢’
BI
B

Hinh lang tru ding ABC.A'B'C' nén BB' L (A'B'C')= BB' 1. A'B'= A'B' 1 BB' (1)
Bairacé ABL BC = A'B'1L B'C'.
K&t hop véi (1) = A'B' L (BCC'B') = (A'B;(BCC'B')) = A'BB’
T B\ —mw AB a 1 o B
= tan(A4'B;(BCC'B'))=tan A'BB' =—— =—— =—==(4'B;(BCC'B")) =30°.
BB a3 3
Cau 22: Cho hinh chép S.ABCD cé day ABCD la hinh vuéng canh a, canh bén SA vubéng gbc véi mat
day va S4 = a2 . Tim s6 do cla géc gitra dworng thing SC va mit phing (S4B).

A. 45°. B. 30°. C. 90°. D. 60°.
Loi giai
ChonB
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Cau 23:

Cau 24:

B® C
Dé thdy CB L (S4B) = SB la hinh chigu vuéng goc ctia SC 1&n (SA4B).
Vay géc giita dudrng thang SC va mit phang (S4B) CSB.

~ — (B 1
Tam gidc CSB co B:90°;CB:a;SB:a\/§:>tanCSB:—:L:—.

SB a3 B3
Vay CSB =30°.
Cho hinh chép tam giac déu S.4BC cé do dai canh day bang « . D6 dai canh bén cla hinh chép
bang bao nhiéu dé gdéc gitta canh bén va mit day bang 60°.

2a a a\/§ 2a
A. —. B. —. cC.—. D. —.
NE) 6 6 3
Lo giai
Chon A
bat S4=x.

Goi O la tam cha tam gidc déu 4BC = SO L (A4BC).
Hinh chiéu clia S4 trén mat phing (BCD) la A0 = géc giita canh bén S4 va mt déy la goc
SA0 =60°.
o
A0 3 2a

Xét tam giac vuong SAO: cos60°:£ = S4= = =—.
SA cos60° 1 f3

2

Cho hinh chép S.ABCD c6 day ABCD la hinh chitr nhat véi AB:a,AD:\/Ea,SA:Zaa va
SA L (ABCD). Goc gitta duwdng thang SC va mat phing (ABCD) bang

A. 60° B. 120° C. 30° D. 90°
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Lo gidi

Chon A

L
Vi S4 1 (4BCD) = (SC;(ABCD))=5CA.

Tacd AC =+ AB*>+ BC* = a /3.
:tan@:%:ﬁ:ﬁ:ﬁzmo.

a3
Cau 25: Cho hinh chép S.ABCD cé ddy ABCD la hinh chit nhat vai AB=a,AD:x/5a,SA=3a va
SA L (ABCD). Géc gitta duong thang SC va mit phang (ABCD) béng
A. 60° B. 120° C. 30° D. 90°
Loi gidi
Chon A

D g

Vi $4 L (ABCD) = (SC;(ABCD))=5CA.

Tacéd AC = AB*>+ BC* = a /3.

:tan%=j—é=3—a=\/§:ﬁ=60°.

a3
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Cau26: Cho hinh chép SABCD c6 day ABCDIa hinh thoi canh 2a, ADC =60°. Goi O la giao diém
cta ACva BD, SO L (ABCD) va SO =a. Géc giita duding thang SD va mat phang (4BCD)

A. 60° B. 75° C. 30° D. 45°

Lo gidi

Ta c6 ABCD 13 hinh thoi canh 24, va ADC = 60° nén AACD déuva OD = 2"‘2‘6 —a\3.

Goc gitta dwdng thang SD va mat phang (ABCD) Ia SDO va tanS/D\Oz%:L suy ra

3
SDO =30°.
Cau 27: Cho hinhchép S.ABC cé day ABC latam gidc cantai 4, canh bén S4 vubng gbc véi day, M
la trung diém BC, J la trung diém BM . Khang dinh nao sau day ding?
A. BC 1 (S4B) B. BC L(SAM) C. BC L(SA4C) D. BC 1 (84J)
Loi giai
Chon B

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Cau 28:

Cau 29:

Vi S4 L (ABC) = BC L S4.

Theo giai thiét tam gidc ABC latam gidccantai 4 va M latrung diém BC = BC L AM .

(BC LS4
acéd = BCL(SAM).
BC L AM

Cho hinh chép S.ABC ¢6 SA L(ABC), tam gidc ABC vudng tai B, két ludn nao sau day sai?

A. (SAC)L(SBC).  B.(S4B)L(ABC). C.(SAC)L(A4BC). D.(S4B)L(SBC).
Loi giai

Chon A

SA L (ABC)
Ta co: = (S4B),(SAC) L (A4BC) = B, Cdung.

SA < (SA4B),(SAC)
SAL(ABC)=S4 L BC ma BC L AB = BC 1 (SAB);BC =(SBC)
= (84B) L (SBC) =D ding.
Cho a,b,c 1a cac dwong thang. Hiy chon ménh dé duing trong cac ménh dé sau day?
A.Néu a L b va mat phing () chtra a, mit phang () chia b thi () L(f).
B. Cho a L b,a = (a). Moi mit phang () chira b va vuéng goc véi a thi (f) L(«a).
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Cau 30:

Cau 31:

C. Cho a L b. Moi mat phang chira b déu vudng géc vdi a.
D. Cho a,b. Moi mit phang («) chita ¢ trong d6 ¢ L a,c L b thi déu vudng géc véi mat phang

(a,b).
Loi giai
ChonB
Ta co {(ﬂ)J—a:(ﬂ)L(a).
ac(a)
Trong céac khdng dinh sau. Khang dinh nao sau day la ding?
A. Hinh chép d&u Ia hinh chép c6 day la da gidc déu va céc canh bén bang nhau.
B. Hinh chdp cé day la tam gidc déu la hinh chép déu.
C. Hinh lang tru cé ddy la mét da gidc déu la hinh lang tru déu.
D. Hinh lang tru t& gidac déu Ia hinh 1ap phuong.
Loi giai
Chon A
Cho t&r dién ABCD c6 AB, AC, AD dbi mét vuéng géc. Chi ra ménh dé sai trong cdc ménh
dé sau:
A. Ba mt phang (4BC), (4BD), (ACD) d6i mét vudng géc.
B. Tam giac BCD vuong.
C. Hinh chiéu ca 4 1én mit phang (BCD) la tryc tam tam gidc BCD.

D. Hai canh ddi cGa t& dién vudng goc.

Loi giai

ChonB

DA 1 AB
DA 1 AC

Ma DA< (ABD) = (ABD) 1 (4BC).

Tuong ty (ACD) L (ABC), (ACD) L (ABD) do d6 A ding.

] Néu ABCD vudng, chang han BC L. BD ma BC 1 DA

= BC 1 (ABD) = BC 1 4B, diéu nay khong thé xdy ravi 4B L. AC nén B sai.

1 Ta cé{ = DA 1 (ABC).
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K& 4H L (ABC) tai H= AH 1 BC.

. |BC 1L AH
Ta co
BC 1 AD

. {BA 14cC
T

= BC L(ADH)= BC L DH (1)

= BA 1 (ACD) = BA L CD = CD 1 4B.
BA 1 AD

CD 1 4B

T AH 1 (ABC)= AH L CD, tir
CD L AH

= CD 1 (4BH)=CD 1 BH (2)
TU (1) va (2) ta duoc C dung.
BA 1 AC
TU‘{ = BA 1 (ACD) = BA L CD.
BA 1 AD
T DA L (ABC) = DA 1 BC, do d6 D dung.

Cau 32: Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng tai dinh 4, canh BC=a, AC =

a\/6
3

caccanh bén S4=SB=SC = % . Tinh goc tao b&i mat bén (S4B) va mat phang day (A4BC)

Az B.
6

Wy

C. Z. D. arctan3.
4
Loi giai
ChonB
3 ., . . A . . s as
Vi SA=SB=SC :aT nén hinh chiéu cua S trung véi H la tdm dudng tron ngoai tiép ddy

ABC .Nhan xét H 1a trung diém BC.

Goi M latrung diém AB, nhan xét AB L (SMH ) nén gbc tao bai mat bén (SAB) va mat
phang day (ABC) la goc SMH .

2
Xét tam giac SBH c6 SH =~/ SB? — BH? =§.

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com®@

Cau 33:

Cau 34:

a2
. . . ~ SH 2 > o
Xét tam giac SMH c¢6 tanM =——= =x/§ o M =600,
MH a6
6

Cho hinh chép S.4BC c6 canh S4 vudng goc v&i mat phang (4BC), biét 4B=AC=a,
BC = a+/3 . Tinh géc gitta hai mit phing (SAB) va (S4C).
A. 30°. B. 150°. C. 60°. D. 120°.
Loi giai
Chon D

A
Vi S4 L (ABC) nén SA L AB va SA L AC.

(SAB)N(SAC) =S4
tacé: |SAL AB = ((54B).(54C)) = (4B, 4C)= BAC.
SALAC

2
— 2 2_pcr a+a-— a\/§
Xét AABC c6 cos BAC =B +4C —BC (a+3)
2.AB.AC 2.a.a

=—%:>§4\C:120°.

Vay ((54B),(54C))=120°.
Cho hinh chép S.ABCD c6 day ABCD la hinh vudng tam O, S4 L (ABCD). Goi I la trung
diém clia SC . Khoang cach tir I d&n mat phing (4BCD) bang d6 dai doan thang nao?
A. 10. B. /4. C. IC. D. IB.
Lori gidi
Chon A
Do / la trung diém cta SC va O latrung diém AC nén JO//SA. Do SA L (ABCD) nén

10 1 (ABCD), hay khoang cach tir / dén mét phang (4BCD) bdng dd dai doan thang 0.
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Cau35: Cho mit phdng (P) va hai diém A, B khéng nam trong (P). Dit dI:(A,(P)) va
d, = (B,(P)) . Trong cac két luan sau, k&t ludn nao dang?

d
A. —- =1 khi va chi khi AB song song v&i ( P).

d

[\S]

d . .
B. —- # 1 khi va chi khi doan thang AB ct (P).
2

d ; ,
C. Néu d—l # 1 thi doan thang AB cat (P)
2

. . . . A d
D. Néu dudng thang AB cat (P) tai diém / th — =—L.
B d,
Lori gidi

Chon D

Dung AK L (P);BH L (P)
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Khi d6 theo dinh ly Talet ta co: ﬁ = A—K = i
IB BH d,

Cau 36: Cho hinh chép S.ABC c6 ddy ABC la tam gidc vudng tai B, SA vudng géc véi mit phang (ABC).
Goi H va K an luot 13 hinh chiéu cla A |8n SB va SC. Ménh dé nao sau day sai?

A. d(4,(SBC))=AH B. d(4,(SBC))= 4K

c. d(C,(S4B))=BC D. d(S,(A4BC)) =54

Lo gidi

ChonB

Ta co:
{BC 1 AB

= BC 1 (S4B)=d(C,(S4B))=BC.
BC 1 54

= AH 1 (SBC)= d(4,(SBC))= 4H

BC 1 AH
Lai co:
AH 1 SB

M3t khac S4 L (ABC)= d(S,(4BC))="54.

Cau37: Cho hinh chép S.ABCD c6 ddy ABCD |a hinh vudng canh a. Dudng thang SA vudng géc véi mét
phdng day, SA =a. Goi M |a trung diém cla CD. Khodng cach tir M dén mit phang (SAB)

nhan gia tri nao sau day?

2
A. a\z/_ B. a C. a2 D. 2a
Loi gidi
Chon A
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Taco: AB//CD = d(M,(SAB))=d(D,(SAB))

AD 1 AB
M3t khéc = AD 1 (S4B)
AD 1 54

Dovay d(M,(S4B))=AD=a.

Ciu 38: Cho hinh chép S.ABC c6 dédy ABC la tam gidc déu canh 2a, SA L (ABC) va S4 = a\/g .Goi M
la trung diém ctia BC, khi d6 khodng cach tir A d&n dudng thang SM bang:
A. a\/z B. a\/§ C. a\/g D. ax/ﬁ
L&vi giai
Chon A

Dung AH L SM = d(A,SM )= AH; AM = (2“2”5 —a3

1 1 1
Xét tam gidc SAM vudng tai A ta co: s=—7>5+ >= AH = a2
AH® SA° AM
Dodé d =av?2.
Cau39: Cho hinhlangtru ABC.A'B'C"' c6 canh day bang a va AA'=a.Khoadng cach gitta AB' va
cc'.
A. a\/z B. 4 C. av2 D. a\/g
3 2 2 2
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Cau 40:

Cau 41:

Cau 42:

Lo gidi

Chon D

Tacé d(AB',CC")=d(CC',(ABB'4"))=d(C,(4BB'A"))=d(C,(4B)

)-8

Cho hinh chép S.ABC cé ddy ABC la tam gidc vudng can tai B, biét 254 = AC = 2a va SA vudng
goc véi mat phdng day. Khoang cach tir diém A dén mat phang (SBC) bang:

A. 4ay3 B. 2a+/6 C. & p. 2 6
3 3 3 3
Lori gidi
Chon D
SA L BC
' { lBC:BCJ_(SAB), ké AH 1. SB=> AH 1 (SBC).

_ S4.4B a.a\/i B a\/g

s eaBr a3 3

Cho hinh chép S.ABC c6 day ABC la tam giac vudng tai Bvéi AB =a, BC =2a va SA L (ABC)
. Khodng céch tir B dén mit phéng (SAC) béng:

= d(4,(SBC))=AH

A. 2a\/§ B. 2_a C. & D. 4
5 5 5 5
Loi giai
Chon A

Ké BH L AC(H € AC) ma SA 1 (4BC)= SA L BH

ABBC  2a\5
Jag'+BC* 5
Cho hinh chdp S.ABC cé SA, SB, SC d6i mot vuong géc nhau va SA =SB =S5C =a. Khi dé
khoang cach tir S dén mit phing (ABC) bang:

= BH 1 (SAC)=d(B,(SAC))=BH =

A. C D

a a
) "3

B.ﬁ

S
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Loi giai
ChonB
1 1 1 1 3 a
Goi h=d(S,(ABC))= —= + + =—=>h=—.
( ( )) h2 SA2 SBZ SCZ a2 \/g

Cau43: Cho hinh chép S.4BCD c6 SA L (ABCD), ddy ABCD la hinh thoi canh bang a va B =60°.
Bi€t S4=2a . Tinh khoang cach tir 4 dén SC.

A. 3“‘5. B. 4“*/5. C. 2“‘/§. D. Sa*/g.
2 3 5 2
Lo gidi
Chon C

Ké AH L SC, khido d(4;SC)=AH .

ABCD 13 hinh thoi canh bing a va B =60° =aABC déunén AC=a.

Trong tam giac vuong SAC ta cé:

Lo_ 1 1
AH?  S4* AC?
- SAAC 2aa___25a

s +4Ct i +a: S
Cau44: Cho hinh chép S.ABCD ¢6 SA L (ABCD), SA=2a, ABCD la hinh vudng canh bang a. Goi
O latdm cla ABCD, tinh khoang cach tlr O dén SC.

A.ﬁ. B, 4¥3 c.&. D. “ﬁ.
3 4 3 4
Lo gidi
Chon A
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Ké OH L SC, khidé d(0;SC)=0H .Tacéd: ASAC ~ AOHC nén:

O _9C  on =9 54,

sS4 SC SC
1 a\/i
2

Ma: OC=5AC=

SC =~/SA>+ AC* =a 6 .

Vay 0H=%.SA=i=“*/§.

sC Y3

Cau 45: Cho hinh chép t gidc déu cé canh day bang a va géc hop bdi mot canh bén va mit day bang
a . Khodng cach tir tam cla day d&n mot canh bén bang:

2 .
A. aﬁcota. B. a\/ztana. C. %cosa. D. a sino .

Lo gidi

Chon D

SO L (ABCD), O latam ctia hinh vuéng ABCD.

Ké OH 1. SD, khid6 d(0;SD)=0OH , a =SDO.

Tacd: OH =0ODsina :%sina.

Cau 46: Cho hinh chép S.ABC trong d6 SA, AB, BC vudng goc vdi nhau tirng d6i mot. Biét S4 =3a,
AB =a3, BC =a+J6 . Khoang cach tir B dén SC bing:
A. aV2. B. 2a. C. 2a+3. D. a3 .

Lo gidi
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ChonB

Vi SA, AB, BC vubng goc vdi nhau tirng d6i mot nén CB L SB.
Ké BH 1 SC, khi dé d(B;SC):BH.

Ta cé: SB =S4 + AB* =~/9a> +3a* =23a.
Trong tam gidc vuong SBC ta cé:

1 1 1 — BH - SB.BC oy

= + =
BH* SB* BC® JSB? + BC?
Cau47: Cho hinh chop S.ABCD c6 S4 L (ABCD), ddy ABCD la hinh thang vuéng canh 4B =a . Goi
I va J lan luogt |a trung diém cla AB va CD. Tinh khoang cach giitta dudng thang IJ va

(S4D).
A. a‘E. B.ﬁ. c. 2. D. £,
2 3 2 3
Loi giai
Chon C
S
D
J
BLL C

Taco:Vi 17 // ADnén 1J [/ (SAD) = d (1J5(SAD))=d (I;(SAD)) = I4 = %

Cau 48: Cho hinh chép 0.4ABC c6 duong cao OH :z—a. Goi M va N lan luot 13 trung diém cla 04

NE

va OB . Khoang céch gitta duong thang MN va (ABC) béng:

a

A B.

a3

z c. 2. D.
2 3 3

a
=

Lo gidi
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Chon D

Vi M va N lan luot |a trung diém clia O4 va OB nén MN // AB MN /] (ABC).

Ta c6: d(MN;(ABC))=d(M;(4BC))= %OH = # :

Cau 49: Cho hinh chép S.ABCD cé SAJ_(ABCD), ddy ABCD la hinh chitr nhat Vi AC = a5 va
BC = a2 . Tinh khoang céch gitta SD va BC.

3a 2a a3
A 22, B. ==, c. 22, D. av/3.
4 3 2
Loi giai
Chon D

Ta c6: BC//(SAD)
= d(BC;SD)=d(BC;(S4D))=d (B;(S4D)).

AB L AD
: { = AB 1 (SAD)=> d(B;(SAD))=4B.

Ma
AB 1 SA4

Tacé: AB=~AC* - BC* =/5a* —2a* =f3a.
Cau 50: Cho hinh lap phwong ABCD.A'B'C'D’ c6 canh bang a . Khoang cach giita BB' va AC bang:
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A. g B. g C. a\/E. D. a\/g
2 3 2 3
Loi giai
Chon C
Ta c6: d(BB'; AC) :d(BB’;(ACC'A'))zéDB zg.
Cau 51: Cho hinh lap phuwong ABCD.A'B'C'D’ c6 canh bang 1. Khoadng cach gitta 44' va BD' bang:
A. ﬁ B. Q C. —2\5. D. —3\/5.
3 2 5 7
Loi giai
Chon B
Taco: d(AA';BD') = d(AA';(DBB'D')) = %AC = %

Cau 52: Cho hinh ldng tru t& gidc déu ABCD.A'B'C'D’ ¢6 canh day banga. Goi M, N, P lan lugt 1a
trung diém cta AD, DC, A'D". Tinh khoang céch gitta hai mt phang (MNP) va (ACC").

A.ﬂ. B. 2. c. 2. D. “*5.
3 4 3 4
Lovi gidi
Chon D
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a2

4

Tac6: (MNP)//(ACA') = d ((MNP);(ACA')) = d (P;(ACA')) = %OD' =

B. TU LUAN

Cau 1: Cho t& dién ABCD cé BD vuéng géc véi AB va CD. Goi P va Q lan luot 13 trung diém cda
CD va AB théamin BD:CD:PQ:AB=3:4:5:6.Goi ¢ la géc giita hai duwdng thang 4B va
CD.Tinh cos¢

Lo giai

BD=3
CD=4
PO=5
AB=6

Do BD:CD:PQ:AB=3:4:5:6 néntachon

Dwng Dx//AB:>DxJ_BDc>BDJ_(CDx)
Goi Q' la hinh chiéu cda Q lén Dx = QQ' 1 PQ'
= ¢ =(4B;CD) =(Dx;DC)
Taco PQ':\/PQ2 -00" =\/52_32 =4
DP’+DQ"-PQ"” 2°+3°-4> 1

Xét ADPQ": cosP/DE'= ——
2DP.DQ' 223 4

A —— 1
= cosg0=cos(180" —PDQ')=—cosPDQ'=Z

Ban word dé va 10i giai vui long lh Zalo: 0834332133 m



BAI GIANG TOAN 11-CANH DIEU WEB: Toanthaycu.com@

Cau 2:

Cau 3:

Cho hinh l&ng tru tam gidc déu ABC.A'B'C' ¢c6 AB=a va AA' = a2 . Tinh gbc gitra hai duong
thang AB’ va BC'
L& giai

Goi E 1a diém ddi xirng cia A’ qua B'.
Tacod AB//B'E va AB = B'E =a suyra ABEB' la hinh binh hanh.

= AB'//BE = (AB,BC')=(BE,BC')=EBC'.
Xét tam giac BB'E c6 BB' 1. B'[E = ABB'E vubéngtai B'.

— BE=+BB”+BE’ =\2d+d’ =a3.
Xét tam giac BB'C' ¢6 BB' 1 B'C' = ABB'C' vubngtai B'.

— BC' =+ BB?+B'C"” =\2d*+d* =a3 .

Xét tam giac A'C'E ¢6 C'B'=A'B'=B'E = %A'E.

— A'C'E vubngtai C' = CE=NAE -~ AC” =\J4d> —~a* =a\3.
Suy ratam giac BEC' ¢6 BE=C'E=B(C'= a3 = ABEC' latam giac déu.
= EBC'=60° = (4B',BC") = 60°.
Vay gbc gitta dwong thang AB’ va BC' bang 60°.
Cho hinh chop tam gidc S.ABC c6é ddy ABC la mot tam giac vudng can tai B vditrongtdm G
, canh bén S4 tao vé&i ddy (ABC) mét géc 30°. Biét hai mat phang (SBG) va (SCG) cung
vudng goéc véi mit phang (A4BC). Tinh cbsin cla goc gilta hai dwdng thang S4 va BC.

Loi gidi
Vi hai mit phang (SBG) va (SCG) cung vudng géc véi mat phing (4BC) nén SG L (ABC)
do d6 géc gitta SA tao vdi day (ABC) la goc SAG nén SAG =30".
Goi D sao cho ABCD la hinh binh hanh do AABC vuéng can tai B nén ABCD I|a hinh
vubng. Khi dé goc gitta S4 va BC l|a gbéc gitta SA va 4D .
Gia st hinh vudng ABCD c6 canh bang a. Vi G 1a trong tdm tam gidc ABC nén

AG:CG=§CM:§ CB* + AM* :%; DGZEDB:M‘/E

3 3 . Tam giac SAG vuéng tai
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a15 o AG  2a15
9

a S4A= = . Tam giac SGD vubng tai G ta cod
cos30 9

G ¢6 SG = AG.tan30° =

SA* + AD*> -SD* 15
2S4.4D 10

SD* = SG* + GD* = i—zaz . Tam gidc SAD c6 cos SAD =

cos SAD‘ \/E

Vay COS(SA,BC) =

Cau4: Cho hinh chdp tir gidc déu, biét hai mat bén d6i dién dién tao vdi nhau géc 60°, tinh goc gitra
mat bén va mat ddy cha hinh chép.

Goi A |a duwdng thang di qua diém S va song song AD va BC = (SAD)N(SBC)=A.
Goi H va K lan luvot |a trung diém canh BC va AD, do ASBC va ASAD can dinh S nén:

SH 1 BC= SH 1L A —
= HSK =((SBC),(S4D)) = 60°
SK 1 AD= SK 1 A
Mat khac: ASBC = ASAD = SK = SH
Tirva = ASHK déu = SHK = SKH = 60° :((SB/C),M)) =60°.
Cho hinh chép S.ABCD c6 tat ca cac canh cung bang 12a, ddy ABCD 1a hinh vuéng. Goi M, N
lan lugt 1a trung diém SA4,SB va G 1a trong tdm tam gidc SCD . Tinh dién tich thiét dién cla
hinh chép bj cat bdi mat phang (MNG).

Cau 5:

Loi giai
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B

Qua G ké dudng thang song song véi CD cat SC, SD lan luottai O, P.

Thiét dién clia hinh chop bi cat bdi mit phang (MNG) la hinh thang can NMPQ .
, 1 2

Taco MNZEAB:6a, PQZECD:&L

NO =213a.

NH = NO* —OH?> =+/51a.

M+ P
VAY Syuro =NT+Q><NH =7451a’.

Cau 6: Cho hinh lang tru déu ABC.A'B'C' c6 canh day bang a, canh bén a\/E. Goi M 13 trung diém
AB . Tinh dién tich thiét dién cat bdi lang tru d3 cho bdi mit phang (4'C'M).

L& giai
AV C!
B'
AL\ __ o P S C
M N
B

Vi ABC.A'B'C' laladng tru déu nén AA'L(ABC) va AABC déucanh a.
. . - . 1 1
Goi N latrung diém BCsuyra MN//AC//A'C' va MN =—AC =—a..

Vi MN//A'C' nén A',C',M,N dong phang do dé thiét dién cat bdi lang tru d3 cho b&i mat
phang (4'C'M) la hinh thang can NMA'C".
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Cau 7:

Laicd C'N=A'"M =~ A'"A*> + AM* :%a nén dudng cao cla hinh thang can NMA'C' 13

alll 2
h:\/A,MZ_(AC MN] 55

2 4

335 2

16
Cho hinh chép S.4ABC c6 day latam gidc vuéngtai B c6 AB=a, AC =2a, SA vubdng goc vai
mét phang ddy, S4 =2a. Goi ¢ la goc tao bdi hai mit phang (SAC) va (SBC). Tinh cos g

Do d6 dién tich thiét dién la S = %(A'C'+ MN).h =

Loi giai

+)C6 BC = AC* — AB* =4d* —a* = a /3 .
+)Ké BH 1 AC tai H = BH 1 (SAC)

2
+) Trong tam gidc ABC ¢6 CH.CA=CB’> = CH = CB" _3a .
c4 2
- 1 1, 3a 3d
+) SASHC :ESA~CH:E-2CZ.7:7.

SA L (ABC)=S4 L BC

+) Theo gia thiét — BC L SB.
BC 1 BA

= 8, e = %SB.BC = %.aﬁ a3 =

a* 15
o
+) ASHC la hinh chiéu cia ASBC trén mat phang (SAC).

= Susuc = Saspc-COSP (9= (W))

3a’
:COS¢:SMHCZ 2 _ 3 :ﬁzi
S ssc az\/E \/E \/g 5

NS
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Cau8: Choldngtrudéu ABC.A'B'C' ¢c6 AB = 2\/§,BB’ =2.Goi M,N,P twong &nglatrung diém cua
A'B',4'C" va BC. Néu goi a 1a dd 16n cha géc clia hai mit phang (MNP) va (ACC') thi cosa
bang bao nhiéu?

Loi giai

B
D& thay (MNP) chinh la (MNCB) va (ACC') chinh la (ACC'A’); giao tuyén clia (MNP) va
(4cc'd’) 1a (cp).

Dé chirng minh duoc theo dinh ly Talet 1a 44’, MB, NC dong quy tai mot diém S.
" qr A~ g . MH
Ha ME 1 SC, MH 1 (ACC'A’) khid6 o =MEH. sina =——

Goi AB=a;AA'=b

C6 MH =d (M;(ACC'A')) =ld(3';(ACC'A')) _lpy_le3_eV3 3
2 2 2 2 4 2
. "2 11 r2 BC
C6 SM =SN = MB=~BB>+B'M* = -7; MN_7=E=\/§
K 13 trung diém MN thi SK =/SM> — MK = /7_% _3
Xét tam giac SMN thi ME.SN = SK.MN nén ME—E ﬁ:ﬂ
27 14

3521 73 21

27 14 507 5

Cau9:  Cho hinh chép d&u S.4BCD c6 canh day bing 2 va canh bén bing 2+/2 . Goi « 1a gc clia mit
phang (S4C) va mit phang (SAB). Tinh cosc .

2
Vay sina =— hay cosa=§.
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Lo gidi

S

B ) \c
Goi O la tam cta hinh vuéng ABCD. S4=(SAC)N(SA4B), BO L (SAC).

K& OI L SA=> o =((SAC),(S4B)) = BIO.

0A=OB=%=&=\E; SO =SA>—04*> =8-2 =/6.

oI = 50.04 ‘/_‘/— \/_ : BI=+OB*+0I* = 2+§=—“14.
SA NI 2
o 6 2 21
Vay cosa = .

Bl 2 14 7

Cau 10: Cho hai tam giac ACD vy BCD pim trén hai mat phang vudng géc véi nhau va
AC=A4AD=BC=BD=a CD=2X Tim gi4 tri cha * d& hai mat phing (ABC) va (A4BD)
vuong goc nhau.

Loi giai

A

B
Goi I, J lan luvotla trung diém AB, CD. Vi J latrung diém CD va AC = AD nén AJ L CD
.Do (ACD) L (BCD) = AJ 1 (BCD).

Ta thdy A4JD vudngtai J nén AJ =+Ja’ —x".
Mat khac AC =AD =BC =BD =a nén AAJB vubng cantai J.
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Suyra: AB = AJN2 =2(a* - x%).

Do I4=IB, AAJB vudng tai J nén IJ=%AB=%J2(¢12 —x%).

Vi CI va DI vudng gécvdi AB nén (ABC) L (ABD) suy ra CID =90°.

Taco ]J:%CDQ%\ﬂ(az—xz) :%2x<:>x:$.

Cau1l: Cho hinh chép t gidc déu S.ABCDc6 AB=a, O la trung diém ACva SO=b. Goi (A)la
dudng thang diqua C, (A) chira trong mat phang (ABCD) va khoang cach tir O dén (A)la

av'14

. Gia tri lwong giac cos((SA),(A)) bang bao nhiéu?

Loi giai

Goi (A")la duding thang di qua A va song song véi (A). Ha OH J_(A')(H € (A')). Do O la

trung diém ctia AC va (A)//(A') nén d(O,(A'))zd(O,(A)) hay OH =—a\éﬁ'

Do S.ABCD I hinh chép ti gidc déu nén déy ABCD I3 hinh vuéng va SO L (ABCD).
Do AH 1. OH va AH 1 SO nén,suyra AH 1 SH .

a2

Do ABCD la hinh vuéng canh a nén AC =a~2,suyra OA:T.

Ap dung Binh i Pitago vao tam gidc vubng AHO tacé OA* =OH* + AH?, suy ra

2 2
AH oA —oH" = || Y2 | _ aV14 -4
2 6 3
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Cau 12:

Cau 13:

Ap dung Dinh i Pitago vao tam gidc vuéng SAO ta cé SA> = 04> + SO*, suy ra

a\/— oy V2d’ +4b* +4b2

SA=+04%*+SO* =

AH 2a

SA 3\2a> +4p*

Cho hinh chép déu S.ABCD, canh day bang a, géc gitta mat bén va mat day 1a 60°. Tinh
khoang céch tir diém B dé&n mit phang (SCD).

Do (A)//(A') nén cos( (84),(A )) cos((SA)( )):cosSTélE =

Li gidi
d(B;(SCD)) BD
d(0;(SCD)) oD

*Ta co: =2 =d(B;(SCD))=2.d(0;(SCD))=20H .Trong d6 H la hinh

chiéu vudng géc ctia O 1én (SCD).

* Goi / latrung diém cha CD ta cé:
(SCD)N(ABCD)=CD
SI LCD = ((SCD);(ABCD))=(0I;SI) = SIO = 60°.
Ol LCD

a3

Xét tam giac SOI vudng tai O tacéd: SO = OI.tan 60° :T'

Xét ASOI , ta co 12: 12+ 12:12+i2:1—62
OH or- 0§ a” 3a 3a
:OHzaf:d( B;(SCD)) = “[

Cho hinh chép S.ABCD cé ddy ABCD la hinh vudng canh a, S4 vudng géc véidayva S4=2a
. Goi M 1a trung diém cla SD. Tinh khodng cach d gitta dwong thang SB va mat phang
(aCMm)

Loi giai
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Cau 14:

Goi O la tam hinh vudng. Tacé: MO //SB = SB//(ACM)
— d(SB,(ACM)) =d(B,(ACM)) = d(D,(ACM))
MI//SA= MI L (ABCD)
d(D,(ACM))=2d(I,(ACM))
Trong (ABCD)ké IK 1 AC taiK

Trong (MIK)ké IH | MK taiH

Tacé: AC L MI,AC L IK = AC L (MIK)=> AC 1 IH(2)
Tr ()& (2) = IH L (ACM)=d(I,(ACM))=IH

Goi | 1a trung diém AD :{

Trong tam giac MIK ta co: IHZ&
VIM2+IK>
a- a\/i
Biét MI:S—A:a,IK: OD _BD _ aV2 S H=——4 _“
2 2 4 4 . 4 3
a +§

Vay: d(SB,(ACM)) =2?“

Cho kh8i chép S.ABCD cé ddy ABCD la hinh thang vudngtai Ava B, AB=BC =a, AD =2a.

a\/6

Hinh chi€u cGa S |én mat phang ddy trung véi trung diém H cla AD va SH:T. Tinh

khoang céch d tir B dén m3t phing (SCD).

Loi giai
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Goi M latrung diém ctaCD, K |a hinh chiéu cia H 1én SM

Tam giac HCD vubng tai H cé CD=a2 va HM = a

2
2
Tacé BH//CD=>d(B,(SCD))=d(H,(SCD))=HK

HM .H.
Tam gidc SHM vudngtai H c6 HK = S a6

JHM? +HS® 4

_a\6
4

Vay d(B,(SCD))=

Cau 15: Cho hinh chép S.ABCD c6 day la hinh thoi canh a, BAD = 60° , SA=a va S4 vudng goéc vai
mét phang ddy. Khoang cach ti B dén (SCD) bang?

Lo giai

Tacé AB//CD = d(B;(SCD))=d(A;(SCD)).
K& MA L CD(M €CD),k& AH L SM = SH 1 (SCD)=>d(4,(SCD))=SH .

St=a; v~ 2o Sucp _ a3 S IZ:SM:—M
CD  CD 2 SH* SA& AM

a
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