NGUYEN BAO VUONG

CHUO'NG III.
VECTO-QUAN
HE VUONG GOC

TAP 1. VEC TO’

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 hoic lién hé

Facebook: https://web.facebook.com/phong.baovuong

Page: https://web.facebook.com/tracnghiemtoanthpt489/

Website: http://tailieutoanhoc.vn/

Email: baovuong7279@gmail.com

[Pick the date]



https://web.facebook.com/phong.baovuong
https://web.facebook.com/tracnghiemtoanthpt489/
http://tailieutoanhoc.vn/
mailto:baovuong7279@gmail.com

NSRRI (el [CHUONG III. VECTO-QUAN HE VUONG GOC]

MUC LUC

TAP 1. VEC TO TRONG KHONG GIAN .........orvomeroeeeeeeeeeeeesesessseessseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 2
ATOM TAT GIAO KHOA . ..o eeeeeeeeeeeeessessesseseseeeeeessessesessseeseesssssseesesesssssseeeeeeesessesssssesessesssesseeeeesses 2
B. LUYEN KI NANG GIAI CAC DANG BAITAP. .....coiiivoeeoeeeeeeeeeeesseeseseeeesoeeeesseessessesesssesonessseses s 2
Bai toan 01: CHUNG MINH DANG THUGC VEC TO......coooooooeeeeeeeeeeeeseeeeseeeeeeeeeeeeeeeeeseeeessessssssseseeeeeeeseeee 2
Bai toan 02: CHUNG MINH BA VEC TO PONG PHANG VA BON PIEM PONG PHANG. ............ 4
Bai toan 03: TINH DO DAI CUA DPOAN THANG. w....oooooeeeeoeeeeeeeeoe oo eeeeeeseeseeeessesseseseeesseseeseessenens 7

Bai toan 04: SU DUNG PIEU KIEN PONG PHANG CUA BON PIEM DE GIAI BAI TOAN HINH
KHONG GIAN........ooooeeeeeeeeeeeeeeeee oo s s s ssse s s s s s s seesses s s s snsessessasessaseees 8
CACBATI TOAN LUYEN TAP ... seeee e eeeseeee e es s sees e sse s s ss e e ssesseessesseeseseeeeee 10

Gido vién mua file word lién hé 0946798489 dé gip
thiy Vuong

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489



[CHUONG III. VECTO-QUAN HE VUONG GOC]
CHUONG III. VEC TO TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG KHONG GIAN

TAP 1. VEC TO TRONG KHONG GIAN

A. CHUAN KIEN THUC

A.TOM TAT GIAO KHOA.
1. Pinh nghia.

Cac khai nién va cac phép toan cta vec to trong khong gian duoc dinh

nghia hoan toan giéng nhu trong mat phang.Ngoai ra ta can nhé thém: . o
I -
1. Qui tac hinh hop : Néu ABCD.A'B'C'D' 1a A L)
~So |

hinh hop thi AC'=AB+AD+AA'=a+b+c. I~

Cc /B)— —_—— c
2. Qui tic trong tam t& dién. -

A o

G la trong tam t& dién ABCD khi va chi khi mot trong hai diéu kién sau

xay ra:

e GA+GB+GC+GD=0

¢ MA+MB+MC+MD=4MG,¥M
3.Bavécto a,b,c dong phing néu gia ctia chiing song song véi mot mit phing.
Diéu kién can va du déba véc to a,b,c dong phéang la c6 cac s§ m,n,p khong dong thoi bang 0 sao

cho m;+n1;+p5=6.

Cho hai vec to khong cling phuong khi d6 diéu kién can va di déba vec to a,b,c dong phéng 1a c6 cac
s6 m,n sao cho c=ma-+nb.
Néu ba véc to a,b,c khong dong phéang thi mbi vec to d déu c6 thé phan tich mot cach duy nhat duwdi

dang a=m5+ng+pé.
B. LUYEN KI NANG GIAI CAC DANG BAI TAP.

Bai toan 01: CHUNG MINH PANG THUC VEC TO.
Phuong phap:
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Str dung qui tac cdng, qui tac trit ba diém, qui tac trung diém doan thang, trong tam tam gidc, trong

tam t& giac, qui tdc hinh binh hanh, qui tdc hinh hop...d€ bién ddi vé nay thanh vé kia.
Cacvidu

Vi du 1. Cho hinh chép S.ABCD c6é ddy ABCD la hinh chit nhat . Chitng minh rang

—2 =2 =2 2
SA +5SC =SB +S5D .

Loi giai.

Goi O 1a tAm ctia hinh chit nhat ABCD

Ta c6 ‘CTA‘ =\CTB\ = \o—c\ = \CT)\ .

—2 — ——\2 ——2 ——2 I
SA =(SO+OA) =SO +0A +2S0.0A (1)
—2 —  ——\2 —2 -2 R

SC =(SO+OC) =SO +OC +2S0.0C (2)
Tee (1) va (2) suy ra

§§2+§2 =z%2+&2+&2+2%(&+&)

:2%2+&2+C?C2 (vi (TA#(TCz(S).
—2 —2 —2 —2 —2
Twong te SB +SD =250 +OB +OD .

Ttr d6 suy ra SK2+S%2 =§32+STDQ.

Vi du 2. Cho t¢ dién ABCD, M va N Ian lwot 1a cic diém thudc cdc canh AB va CD sao cho
MA = —2@,@ —_2NC ; cac diém L], K Tan luot thudc AD,MN,BC sao cho
IA =KID,JM =kJN,KB =kKC.

Chiing minh véi moi diém O ta 6 Of = %61 + %O—K

Loi giai.
Vi MA = —2MB nén véi diém O bat ki ta c6 OA—OM = —2(@ —CT/I)

@O*M:OA-;?OB.

Twong tw ta co :

ON_OD+20C i OA-KOD o OB-kOC i OM-KON
3 1k 1k 1k
Tir d6 ta ¢ a:ﬁé(o—mzﬁs—ko—n—zk&:)
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11 . e T T
=E.g[(l—k)OHZ(l—k)OK]=§(OI+2OK)

[+ EO—K .

3
Bai toan 02: CHUNG MINH BA VEC TO PONG PHANG VA BON PIEM PONG PHANG.
Phuong phap:

Pé chitng minh ba vec toa,b,c dong phing ta c6 thé thyc hién theo mdt trong cac cach sau:

o Chiting minh gia ctia ba vec toa,b,c cling song song v6i mot mat phang.

o Phén tich ¢=ma+nb trong do a,b 1a hai vec to khong cung phuong.

bé chitng minh bén diém A,B,C,D dong ph:fmg ta c6 thé chiing minh ba vec to E,E,E) dong
phéng. Ngoai ra cd thé sir dung két qua quen thudc sau:

Diéu kién can va dt dé diém D e (ABC) 1a v6i moi diém O bét ki ta c OD =xOA +yOB+2zOC trong
do x+y+z=1.

Cacvidu

Vi du 1. Cho tt dién ABCD, cac diém M, N Ian luot la trung diém cua AB,CD . Goi P,Q lan luot la
cac diém thoa man PA = kﬁ, GB = kQTf(k # 1) . Chttng minh M, N,P,Q dong phéng.

Loi giai.

Ta c6 ﬁ:kﬁ):ﬂ-ﬁ:k(@—ﬁ)

<:>1\E):MA—1<MD.
1-k
Tuong tw @zk@:@z%ﬁwc

Suy ra W’+@:MA_RM[1)+1§4B_kMC

= (MC+MD)(Do MA+MB=0)

Mit khac N 1a trung diém cua CD nén MC +MD =2MN = MP +MQ = kz—kll\TN suy ra ba vec to

MP,MQ,MN dbng phéng, hay bén diém M,N,P,Q dong phéng.

Vi du 2. Cho ti dién ABCD, cac diém M,N xéac dinh boi MA =xMC,NB=yND (x,y#1). Tim diéu

kién gitta x va y dé€ba vecto AB,CD,MN déng phang.

Loi giai.
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D4t DA=a,DB=b,DC=c thi a,b,c khong dong phéng.

C

MA =xMC = DA - DM =x(DC-DM] :w:DAl—XDC:al—xc ().
“x x

Lai c6 NE=yND=DN=—DB=—1b (2)
1-y 1-y

. \ NN TN oL
Tw (1) va (2) suy ra MN =DN DM—1_Xa+1_yb+1_Xc.

Ta 6 AB=DB-DA=b-a,CD=—c ; AB va CD la hai vec to khong cung phuong nén AB,CD,MN

d\f)ngph:fmgkhivéchikhiWzm@+n&),tﬁ’cl‘a -1 a+ 1 b+— E=m(5—5)—n€
1-x  1-y 1-x
1
m=
1-x
- - - = 1
@[m——ja+ —-m b+(n+—)c=0 Sim=—— =X=Yy
1-x -y -X 1-y
X
n=———
1-x

Vay ba vec to AB,CD,MN déng phang khi va chi khi x=y .

Luu ¥ : Ta c6 thé st dung diéu kién dong phang ctia ba vec to d€ xét vi tri twong ddi ctia duong thang
véi m3t phang:

Cho ba duong théng d,,d,,d, lan lwot chita ba vec to ui,ut, 1T3 trong d6 d,,d, cit nhau va

d, zmp(d,,d,). -

Khi d6: ds

. d, / (dl,dz) = 171,11,11 la ba vec to dong phang.

. d3ﬁmp(d1,d2)=M<:>lTl,lz,1T3 la ba vec to khong ds dong
hén 4
prene 6, A "~
2 1
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Vi du 3. Cho hinh hop ABCD.A'B'C'D', M,N 1a c4c diém thoa MA — —il\ﬁ, NA = —%N? . Chimg

minh MN //(BC'D).

Loi giai.

D4t BA=a,BB'=b,BC=c thi a,b,c la ba vecto khong dong phang

vi BD=BA+AD=BA+BC=a+c A '\\" D
U | \
BC'=b+c,BA'=a+b. I
B t A P C
TaCé I /\T\]
I//
. - - . . - . - RN Ak — — — — N .
MA:—lMD:BA—BM:—l(BD—BM) — >BM=BA + -BD ,)‘ b
4 4 4 4 ,
. 4BA+BD fa+(atc) saic o' 4
= BM= = = .
5 5 5
Tuong tu BN =202 52€ ) MN-BN-BM = 250 2(0. )4 26+ =~ 2BD+2BC

Suy ra MN,DB,BC' dong phing ma N ¢ (BC'D)=MN//(BC'D).

Nhan xét: C6 thé stt dung phurrong phap trén dé chitng minh hai mit phéng song song.

Vi du 4. Cho lang tru tam giac ABC.A'B'C'. Goi M, N Ian luot la trung diém caa AA',CC' va G la
trong tam cua tam giac A'B'C'.

Chting minh (MGC') / (AB'N).

Loi giai.

Dit AA'=a,AB=b,AC=c

Vi M,N lan luot 1a trung diém cua AA',CC' nén E/I:%E =%a,

AN=1(AC+AC)=1a+b
2 2

Vi G la trong tamm ctia tam gidc A'B'C' nén

AG=~(AA'+ AB'+AC)=a+ b+ c
3 3 3

v-iv-re v S DO S v - NG AR AN 4 2 e L
Ta co MGzAG—AM:Ea+§b+§c:MG:EAB +§ANsuy ra MG, AB',AN dong phang, Mat khac
G¢(AB'N) =MG //(AB'N) (1)

Twong tw hTCzTC—E/IzQHE—%Gz%GHIzﬁ 2MC'//(AB‘N) (2)
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\ \ MG/ /(AB'N) ' ,
Tix (1) va (2) suyra {MC, (AB'N) = (MGC') // (AB'N).

Bai toan 03: TINH PO DAI CUA POAN THANG.
Phuong phap:

-2

Dé tinh do dai ctia mot doan thang theo phuirong phép vec to ta stt dung co s a =

- -2
:‘a‘: a . Vi

vay dé€ tinh do dai cia doan MN ta thuc hién theo cac budce sau:

. Chon ba vec to khong dong phing a,b,c so cho d6 dai ctia chiing c6 thé tinh duoc va goc giita
chting c6 thé tinh duoc.
) Phan tich MN =ma +nb+ pE

e  Khidé MN:‘W‘:JMNZ - (m£+n5+p6)2

i

2
a
Cacvidu

+n?

2 52 + 2mncos(;,g)+2npcos(l;,5)+2mpcos(5,z;) .

Vi du 1. Cho hinh hop ABCD.A'B'C'D' ¢6 tét ca cac mat déu la hinh thoi canh a va cac goc
BAA'=BAD=DAA'=60".Tinh d0 dai dudng chéo AC'.

Lo giai.
Pit AB=a,AD=b,AA'=c thi A D
- 65)-(59)-(e3)- B

Tacdé AC'=a+b+c.

——2 2 =2 —2 e e e \
=AC' =a +b +c +2ab+2bc+2ca 7 \

~3a’+ 2‘5”5‘&5600 + 2‘5”5‘(?05600 + ZHHCO%OO —6a’ = AC =av6. B’ c

Vi du 2. Cho hinh hop ABCD.A'B'C'D' ¢6 tét ca cdc mat déu la hinh vudng canh a.Lay M thudc
doan A'D, N thudc doan BD vdéi AM=DN=X(0<X<a\/§). Tinh MN theo a va x.

Loi giai.

Dit AB=a,AD=b,AA'=c

Ta co‘ ‘ ‘b‘ ‘ ‘ a,(a,b) (b c)=( ) 90° ;I c

o PN FB_aJ_(AB AD) ai}i(é—ﬁ) A I// i (

S R m/ D —— L _ _

AN AM L AD' = a\/_(AD+AA) a\/_(b+c) I,/-.z N N\\ c
A B
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Suy ra MN=MA +AD+DN =

aﬁ(a b) +b+ a:}i(ﬁﬁ)
:%;%1_%}_%;

2 2
MN? =| 2 ad| 1= o2 | = X3 1- 2 | b+ e
[a\/E [ a\/Ej a2 ) 2’ a2 2a’

2 2
:x2+(l—@+x—2Ja2 =3%—\Eax+a2

a 2a

3 2
MN = T— 2ax +a’

Bai toan 04: SU DUNG PIEU KIEN DPONG PHANG CUA BON DIEM DE GIAI BAI TOAN HINH
KHONG GIAN.

Phuong phap:

St dung cac két qua

D A,B,C,D labdn diém dong ph:fmg < DA =mDB+nDC

. A,B,C,D 1abén diém dong phang khi va chi khi véi moi diém O bat ki ta c6
OT)sz?A+yOTB+2§C trong d6 x+y+z=1.

Cacvidu

Vi du 1. Cho hinh chép S.ABCD c¢6 day ABCD la mét hinh binh hanh . Goi B',D' Tan luot la

trungdiém ctia cic canh SB,SD . Mit phang (AB‘D') cat SC tai C'. Tinh %

Loi giai.

Dit a=SA,b=SA,c=SD va m ==
SC

Ta cé SB' = —b SD'—EC va SC'=mSC= m(SB+BC) (I;—;1+E).

—SC' =2mSB'— mSA +2mSD!'

Do A,B',C',D' dong phang nén 2m+(—m)+2m=1<:>m=%

SC'_1.
sC 3’

Vay —

Vi du 2. Cho hinh chép S.ABCD c¢6 day ABCD la mét hinh binh hanh. Goi K la trung diém cta canh

SC . Mit phang qua AK cét cac canh SB,SD lan luot tai M,N. Chting minh 58—15[ + :—1]3 =3

Loi giai.
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P SB SD

DétézSTA,BzS?»EzSD va —=m, —=n.
SM SN
o - o o o S
Ta cé SMzs—MSleSB;Sst—NSDzlSD
SB m SD n
o Lo Tz == 1ia= . o\ (a2 a5 ax
SK=—SC=—(SD+DC) =—(5D+AB)=—(SD+SB—SA) K
2 2 2 2
- m-— 1‘,
=—SN+—SM-=5A.
272 2 C
M , " 2 ., m n 1
Mat ta c6 A,M,K,N dong phang nén 7+E+[—Ej:1<:>m+n:3.
SB SD A B
Viay —+—=3.
SM SN

Vi du 3. Cho tit dién ABCD, trén cac canh AB,AC,AD ldy cac diém K,E,F. Cac mat phéng
(BCF),(CDK),(BDE) cit nhau tai M. Dudng thing AM cat (KEF) tai N va cat mat phang (BCD) tai

P. Chting minh E = 3£ .
NA MA

Loi giai.

- Chi ra su ton tai ctia diém M.

Goi I=CFNBK = CI=(BCF)n(CDK)

Goi ] =DENCF = (BCF)(BDE)=B]J

Khi @6 M=CINBJ chinh la giao diém ctia ba mt phang
(BCF),(CDK),(BDE).

NP _ MP

NA MA~

Gia sit AB= aR,ATC = ﬁﬁ,ATj = yﬁ:

- Chitng minh

Do M,N thudc doan AP nén ton tai cdc s6 m,n>1 sao cho
AP=mAM=nAN.
Ta c6 B,C,D,P dong phang nén ton tai x,y,z véi x+y+z=1 (1) sao cho AP = XKB+yAT?+ZE

:axﬁ+ﬁyﬁ+yzﬁ :TN=%R+@E+EE
n n n

Mat khac Ne(KEF) nén %+5—Y+E=1c>ax+[5y+yz:n (2)
n n n

Lam tuong tu ta cd

Me(BCE):>x+y+yZ:m (3)
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Me(CDK):>x+[5y+yz:m (4)

ME(BDE):)O(X+y+Z=m (5)

Tw (3),(4),(5) suy ra 2(x+y+z)+ax+[3y+yZ:3m

AP _ AP NP:?{HMPJ

Két hop voéi (1),(2) taduoc 24n=3m <2+ =3 3+
AN MA

=
AM NA

NA MA

NP 3£ .(dpcm)

Vi du 4. Cho da giacI6i AA,...A (n>2) nam trong (P) va S la mot diém nam ngoai (P). Mot mit
phéng (a) cét cac canhSA ,SA,,..,SA_cta hinh chép S.A A, ...A  tai cac diém B,,B,,..,B_ sao cho

SA, SB,  SA,
+ +..+
SB, SB SB,

=a (a>0 cho trude)

1 2

Chting minh (a) ludn di qua mét diém c6 dinh.

Loi giai.

Trén cac canh SA, 1dy cac diém X, (i = 1,2,..n) sao cho SX. = SA
a

Goi I 1a diém xéc dinh boi SI=SX, +SX, +...+SX_ thi I la diém ¢8 dinh ( do céc diém S va

X, X,,.., X ccos dinh)

Ta co S—I=S—X1+S—X2+...+57n=%sﬁ+sxzS?z+...+SX“
SB, SB, SB

SB,

n

X X X , n 2 y
Do L+S 2 +...S » - 54 + SA, +ot SA, =1 nén cac diém I,B,B,,..., B, dong phang suy ra mat
SB, SB, ~SB. aSB, aSB aSB_

2

phang (a) di qua diém I ¢6 dinh.

CAC BAI TOAN LUYEN TAP
Cau 1. Cho t¢ dién ABCD. Goi E,F 1a cac diém théa nim EA =kEB,FD=kFC con P,Q,R la cac diém

xéc dinh boi PA =1PD,QE =1QF,RB =IRC . Chitng minh ba diém P,Q,R thing hang Khéng dinh nao
sau day la dung?

A.P, Q R thang hang

B. P, Q R khong dong phéng

C. P, Q R khong thang hang

D. Ca A, B, C déu sai
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wBai lam:

1. Ta c6 PQ=PA +AE+EQ (1)
PQ=PD+DF+FQ (2)
Tir (2) ta cé IPQ=IPD+IDF+1FQ (3)
L&y (1)-(3) theo v&ta c6
(1-1)PQ=AE-1DF

]

PO= 1 AE-—L DF
=PQ=17AET

Tuong tyr OR =~ EB- - FC
uong ty QR =1 EB 77

Mit khéc EA = kEB,FD = kFC nén @:111,@11 lﬁzl—klﬁs_lkllﬁz_@

Vay P,Q,R thang hang.

Cau 2. Cho tit dién ABCD . Goi I,] Ian luot la trung diém ctia AB va CD, G la trung diém cua IJ .
a) Gia st al] = AC+BDthi gia tri ctia a la?

A2 B.1 C.-1 D.

N | —

b) Cho c4c dang thitc sau, dang thitc ndo dtng?
A. GA+GB+GC+GD=0 B.@+(§+(§?+@=2ﬁ

C. GA+GB+GC+GD=]I D. GA +GB+GC+GD=-2]I

) Xac dinh vi tri cia M dé |[MA + MB + MC + MD| nho nhat.

A. Trung diém AB B. Trung véi G C. Trung diém AC D. Trung diém CD

wBai lam:

= 2[]=AC+BD. A

2 J=IA+AC+C]
ﬁ:I§+ﬁ)+Dj

b) ﬁ+@+€C+(ﬁz((ﬁ+€B)+(€C+(ﬁ)

:26+2€]=2(€1+E])=6.
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¢) Ta ¢6 ‘I\TA+MB+MC+MD‘=4‘NTG‘ nén ‘MA+MB+MC+1\/TD nho nhat khi M=G.

Cau 3. Cho hinh hop ABCD.A'B'C'D'. Xac dinh vi tri cac diém M, N lan luot trén AC va DC' sao cho

MN // BD'. Tinh i s8 %bémg?

A. B.

W | =
N | —
@
u—y
oo.|UN

»Bai lam:

3. BA=a,BC=b,BB =c.

Gia stt AM=xAC,DN=yDC'.

D& dang c6 cac biéu dién BM=(1-x)a+xb va BN=(1-y)a+b+yc. Tit d6 suy ra
MN =(x—y)a+(1-x)b+yc (1)

D& MN //BD' thi MN=zBD'=z(a+b-+c) (2)

Tt (1) va (2) ta co: (x—y)5+(1—x)1—)+y6 =z(;1+]3+5) D'

<:>(x—y—z);+(1—X—Z)B+(y—z)g=6 ' l\

J
2 ]
X=§ IN
x-y-z=0 k
1
<il-x-z=0 < yzg.
y—z=0 1
zZ=—
3

—_ 1_.

Vay cac diém M,N duoc xac dinh boi ngA—C, DN ZEDC .
Ta cling co MN=zBD'=1BD' = YN _ 1.
3 BD' 3

Cau 4. Cho hinh hop ABCD.A'B'C'D' ¢6 cac canh déu bang a va cac goc
B'A'D'=60°,B'A'A=D'A'A=120°.
a) Tinh gdc gifta cac cap duong thing AB véi A'D; AC' véi B'D.

A. (AB,A'D)=60";(AC',B'D)=90" B. (AB,A'D)=50";(AC',B'D)=90"

C. (AB,A'D)=40";(AC',B'D)=90° D. (AB,A'D)=30";(AC',B'D)=90"
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b) Tinh dién tich cac tt giac A'B'CD va ACC'A".
A. S, 5 =a’\/3 ;Sancc = aZ\E B.S, g = az;SAA'C'C =a22\ﬁ

1

C. SA'B‘CD = Eaz ; SAA'C'C = 2a2\/5 D. SA'B‘CD =a’ ; SAA'C'C = azﬁ
c) Tinh géc gitta duwong thang AC' véi cac duong thing AB,AD,AA".

A. (AC 3 AB) - (Ac 3 AD) - (AC 3 AA') - arccos@

B. (AC',AB) - (AC', AD) - (AC',AA') - arccosg

C. (AC’,AB)=(AC',AD):(AC',AA')zarccosg

D. (AC,AB)=(AC,AD)=(AC, AA') = arccos§

wBai lam:

4.

a) Dit AA'=a,A'B'=b,A'D'=c

Tacd A'D=a+c nén

Cos(AB,A'D) = ‘COS(E,E)‘

ABAD| [a(a+c)
:\KB\A'D ) af+d

PV s a’
bé y rang a+c‘=a, a(a+c):?.

Tir 46 cos(AB,A'D)= % = (AB,A'D)=60°

=A'CLB'D nén S %A'C.B'D.

A'BDC —
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Dé dang tinh duoc A'C :a\/E,B'D —a2 = S, pen :%axﬁa.\ﬁ:az

Suxcc = AA'ACsin(AALAC), AA'=a,Ac=a\3.

“|%

Tinh duoc sin(ﬂ,ﬁf) = \/1— cos’ (E,E) =

Vay S =AA'ACsin(E,E)=a.a\E.§:asz.

AA'C'C

o) bS: (AC',AB) - (AC‘,AD) - (AC',AA') - arccos? .

Céu 5. Cho tam gidc ABC, thi cong thitc tinh dién tich nao sau day la duing nhét..

1 2 A 2 2 1 9 rn Lz =\
— ~JAB*AC? —BC B. S=—.|AB2AC +—(AB.AC)
2 2 2
1 2 2 1 2 2 o A\
C.S=—,|AB2AC? - (AB Ac) D. S=—.|AB*AC —(AB.AC)
2 2 2

wBai lam:

5. S5 = %ABAC sinA = %«/ABzABZ sin? A = %\/ABZACZ (1 —cos? A)

- 1\/A132A(:2 —(E.E)z .
2

Cau 6. Cho ti dién ABCD . Lay cac diém M,N,P,Q Ian luot thuéc AB,BC,CD,DA sao cho

1= oo 202 =

AM = 3AB BN = EBC ,AQ = AD DP =kDC.

Hay x4c dinh k d¢ M,N,P,Q dong phang.

A k=l B. k=Lt c k=1 D. k=1

2 3 4 5
wBai lam:
6. Cach 1.

Ta c6 m%ﬁbm_ﬁ:_éﬁ
— 2‘,
:BM:EBA.

Lai c6 ﬁl:%ﬁj do &6 MN // AC.
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Vay Néu M,N,P,Q ddng phang thi (MNPQ)(ACD)=PQ // AC

PC_QA
PD QD

=1 hay ﬁ’:EFC:kzl.
2 2
Cdch 2. D3t DA=a,DB=b,DC=c thi khong kho khin ta c6 cac biéu dién
N=-2a+2b, MP=-2a-~b+ke, MN=-+a-~b
37 3 6 3
Céc diém M,N,P,Q dong phing khi va chi khi cac vec to MN,MP,MQ d6ng phéng
<:>EIX,y:1\TP:x1\TN+yl\TQ

e -2a-tbaki=x|-2a+2c|+y[—ta-1b
3 3 3 3 6 3

Do cac vec to a,b,c khong déng phing nén diéu nay tuong duong véi

2 1.2

3576773

11 3 1
ool ex=2y=1k=
3V x="y
2x=k

3

Cau 7. Cho hinh chép S.ABC ¢6 SA=SB=SC=a, ASB=BSC=CSA=a.Goi (B) la mit phing di qua

A va c4c trung diém cua SB,SC.

Tinh dién tich thiét dién ctia hinh chop cit boi mit phang ().

2 2
A. S:a?\/7cosza—16cosa+9 B. S:a?\/7cosza—6cosa+9
a’ a’
C. S:E\/7c052a—6cosa+9 D. S:E\/7cosza—16cosa+9
wBai lam:
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7.Goi B',C' lan luwot la trung diém cua SB,SC. Thiét dién 1a tam giac AB'C'.

— ———\2
Theo bai tap 5 thi S, . = %\/AB'Z AC”-(AB'AC
Ta c6 AB'~SB'-SA~_SB-SA

— AB” :iSBZ+SA2—STAS—B

2

= aZ(S —4cosa) . Tinh twong tu, ta co

2

EITC' =az(4—3cosa).

Vay S,y = %J%(S—ALCOSO()Z —%(4—3&50()2

2
:%\/7cosza—16cosa+9 )

Cau 8. Cho hinh chép S.ABC, mat phzfmg (0() cit cac tia SA,SB,SC, SG( G la trong tam tam gidc

ABC) lan luot tai cac diém A',B',C',G'.Ta ¢ SA + SB + SC = l<E .Héik béng bao nhiéu?
SA' SB' SC' SG'

A3 B.4 C.2 D.1
wBai lam:
8. Do G la trong tam ciia AABC nén GA +GB+GC=0=35G =5A+5B+5C

= 3£ST3' :%§+ES§;
SG' SA' SB'

+2Csc
sC'
Mit khac A',B',C',G' dong phfmg nén

SA SB SC_,SG
SA' SB' SC' SG'’

Cha y: Ta c6 mot két qua quen thudc trong hinh hoc phéng :

Néu M 1a diém thudc mién trong tam gidc ABC thi S MA+S MB+S_MC=0 trong d6 S_,S,,S.
lan lwot 1a dién tich cac tam giac MBC,MCA,MAB. Vi vay ta c6 bai toan tong quat hon nhu sau:
Cho hinh chép S.ABC, mat phéng (a) cat cac tia SA,SB,SC,SM ( M la diém thudc mién trong tam

giac ABC) lan luot tai cac diém A',B',C' ,M'.
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S,5A  S,SB SSC_SSM
SA' SB' SC' SM'’
lwot la dién tich cac tam giac MBC,MCA,MAB va S la dién

Chting minh: (Véi S,,S,,S. lan

tich tam giac ABC).

Cau 9. Cho hinh chép S.ABCD c6 ddy ABCD 1la hinh binh hanh . Mot mat phéng (a) cit cac canh

SA,SB,SC,SD Ian lwot tai A',B',C',D' .Déng thitc nao sau day dung?

SA SC SB SD SA SC SB SD
Al ——42—=""42—— B. —+—="—+—
SA'" SC' SB' SD' SA' 2S5C' SB' 2SD'
SA SC SB SD SA SC SB SD
C. 2 =22 2 D 22 =20 O
SA' SC' SB' SD' SA'" SC' SB' SD'
wBai lam:

9. Goi O la tam ctia hinh binh hanh ABCD thi
SA +SC=SB+SD =250
oA gai 5B SBapi, SCoripg ALB,C, D' dong
SA' SB' SB' SC'
SA SC SB SD

phang nén ding thitc trén < —— + 2= =2~ °—
SA'" sC' SB' SD'

Cau 10. Cho hinh chép S.ABC c6 SA =a,SB=b,SC=c. Mot mit phang (a) ludn di qua trong tam cua

tam giac ABC, cét cdc canh SA,SB,SC Tan luot tai A',B',C'. Tim gia tri nho nhat cua

1 N 1 N 1
SAVZ SB|2 SC'Z'
A 3 B i C 2 D 9
" a2+b2 4 Ta2+b+c? "at+b2+c? " a?+b? 4+
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wBai lam:
10. Goi G la trong tam cuia tam giac ABC. Ta c6 35G=5A+SB+5C

_SAga SBepi, SC o
SA' SB' sC'

Ma G,A'B,C' dbng phf;ing nén %4_ SB SC _3 a b C _3

—+——==3C—t——t—
SA" SB' SC' SA'" SB' SC'
Theo BDT Cauchy schwarz:

2
Ta c6 12+ 12+ 12 (a2+b2+c2)2 i+£+i
SA” SB“ SC' SA'" SB' SC'

I SR S T 9
SA? SB? SC? a’+b*+c*

Déng thtec xay ra khi
1 1

= _ 1 ké’thopvéii+£+iz3 ta duoc
aSA' DbSB' SC' SA' SB' SC'

SA'

_a’+b’+c? SB'—a2+b2+C2 SC,_a2+b2+c2
32 3b 3c '
+ 1 + 1 la 9

SA” SB? SC? = a’+b’+c*

Vay GTNN cta
CAu 11. Cho t¢ dién ABCD, M 1a mot diém ndm trong tit dién. Cac duong théng AM,BM,CM, DM
cit cdc mit (BCD),(CDA),(DAB),(ABC) lan lwot tai A',B',C',D'. Mt phéng (a) di qua M va song
song voi (BCD) Tan lwot cdt A'B',A'C',A'D' tai cic diém B,,C,,D, .Khéng dinh nao sau day la dang
nhat. Chitng minh M 1a trong tam cua tam giac B,C,D, .

A. M la trong tam ctia tam giac B,C,D, .

B. M 1a truc tam cua tam giac B,.CD, .

C. M la tdm duwong tron ngoai ti€p tam giac B,C,D,.

D. M Ia tam duong tron ndi ti€p tam gidc B,C,D,.

wBai lam:
11. Vi M nam trong t& dién ABCD nén

£on tai x,y,z,t>0 sao cho XMA +yMB+zMC +tMD =0 (1)
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Goi (a) 1a mat phing di qua M va song song v6i mit phing

(BCD).

(«)// (BCD)

Tac6 {(BB'A")n(a)=MB, =MB, /BA".
(BB'A")n(BCD)=BA'

MB, _MB'

=5 M, =YD BAT (2)
BA' BB

BB'

Do d6

Trong (1), chiéu cac vec to 1én duong thang BB' theo phuwong

(ACD) ta dugc:

XMB' +yMB +zMB' + tMB' = 0=> (x+y +2)MB'+ yMB=0
MB' y

:>(x+y+z+t)MB'=yBB':> T ——

T (2) suy ra MB, =$ﬁ (3)

Twong ty ta c6 MC, :;t@ (4)
X+y+z+

y— V4

MD, =

ryezreot ©)

Mit khéc chiéu cac vec to trong (1) 1én mit phang (BCD) theo phuong AA' ti thu dwoc

yA'B+zA'C+tA'D=0. Vay tir (3),(4),(5) tacé

MB, +MC, +MD, = ;(yﬁ +2CA'+ t[ﬁ) —0, hay M Ia trong tdm ctia tam giéc B,C,D,.
X+y+z+t

Cau 12. Cho t¢ dién ABCD ¢6 BC=DA =a,CA=DB=b,AB=DC=c
Goi S la dién tich toan phan ( tong dién tich tat ca cac mat) . Tinh gia tri 16n nhat cua

1 1 1
a’b? i b3c? " 2a®’

A2 B.2 .2 p. Y2
SZ S 82 S
»Bai lam:

12. Do tt dién ABCD c6 BC=DA=a,CA=DB=b,AB=DC=c nén
ABCD = AADC =ADAB=ACBA. Goi S' 1a dién tich va R 1a ban kinh dwong tron ngoai tiép moi
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mat do thi S=4S'= % , nén bat dang thitc can ching minh

a2b2+b2c2+c2a2S§®a +b°+c” <9R".

Theo cong thitc Leibbnitz: Véi di€ém M bat ki va G la trong tam ctia tam giac ABC thi
MA® +MB” + MC” =GA® + GB? + BC* + 3MG’ = %(a2 +b’ + +9IMG’)
Cho M trung v6i tam duwong tron ngoai ti€p tam giac ABC ta duoc
9R’ =aa’ +b* +c* +90G”> =a’ +b* + .
Ciu 13. Cho hinh hop ABCD.A'B'C'D' va cac diém M,N,P xac dinh boi
MA — KMB/(k <0), NB — xNC', PC -y P
Hay tinh x,y theo k d&ba diém M,N,P thang hang.
1
2 _1+ 2k 1 2 1 1+k 1

A.x=%,y=—— B. x ,y=——7— C.x=
2-k k 1-2k 2k 2-k

»Bai lam

13. Dt AD=a,AB=b,AA'=c.

Tt gia thiét ta c6 :

K (- c

AMZG(b-I-C) (1)

ﬁ:5+%(5+5) (2)E=5+B+y}:1(c—:—l—))(3) .
C

Tt do ta cd

MN=AN-AM = X5 g{ x __k ]a

Jox oy
x-1 y-1

MP = AP— AM —a—(—Y—+ Lt ypo| YK |
y-1 k-1 y-1 k-1

Ba diém M,N,P thing hang khi va chi khi ton tai A sao cho MN = AMP (*).

Thay cac vec to MN,MP vio (*) valuuy a,b,c khéng dong phang ta tinh dwoc x = %,y = —i .
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Cau 14. Cho hinh hop ABCD.A'B'C'D' . Mt duong thang A cit cac duong thing AA',BC,C'D' lan

Iwot tai M, N, sao cho NM =2NP . Tinh 11\\44—2

A MA B.ﬁ:\ﬁ C,%:z D.%:\/g
MA' MA' MA' MA'
wBai lam

14. D4t AD=a,AB=b,AA'=c.

Vi MeAA' nén AM=KkAA' =k

A D
NeBC=BN=IBC=la, PeC'D'=>C'P=mb |
T |
Ta c6 NM=NB+BA +AM=-la—b+kc s/ C N
NP = BN+ BB+ B'C+ C'P(1-1)a+mb-+c : |
S L A D’
Do NM=2NP = -la-b+kc=2[(1-1)a+mb+c] --—-
//l
-1=2(1-1) ! R
ol1=2m eok=2m=-+1=2. vay XA _,, B o
2 MA'
k=2
M

CAu 15. Gia st M,N,P 1a ba diém Ian luot ndm trén ba canh SA,SB,SC cda tit dién SABC. Goi I 1a
giao diém cua ba mit phang (BCM),(CAN),(ABP) va | la giao diém ctia ba mit phang
(ANP),(BPM),(CMN).

Ta dugc S,1,] thang hang tinh dang thiic nao sau day dtung?

MS NS PS 1 JS MS NS PS 1 JS

Al —+—+—+=== B. —+—+—+-==

MA NB PC 2 ]I MA NB PC 4 ]I

MS NS PS 1 ]S MS NS PS JS
et —t— === D. —+—+—+1=

MA NB PC 3 JI MA NB PC JI

wBai lam: 15. Goi E=BPNCN,F=CMNAP, T=ANNBM.
Trong (BCM) ¢6 I=BFNCT trong (ANP) c6 NFNPT=]J.
D4t SA=a,5B=b,SC=c va SM=xMA,SN =yNB,Sp=zPC

Tac6 SM=——a,SN=—_b,SP=—2
x+1 y+1 z+1

c (x>0,y>0,2>0).

GIAO VIEN MUON MUA FILE WORD LIEN Hi‘éxﬁﬁ798489



NSRRI (el [CHUONG III. VECTO-QUAN HE VUONG GOC]

Te AN {ﬁ‘:a@ﬁ(pa)@
-

TeBM " = aSM+(1-a)SB=pSN +(1-B)SA

Do T=ANNBM nén{ U
ST =BSN +(1-B)SA

©ﬁ§+(1—a)g :B—y5+(1—[3)5. Vi a,b khong cuing phuong nén ta c6

x+1 y+1
0(_)(1=1_ﬁ a:x+x+1 — -
Xﬁ+ = y =8T=— " a4+ Y
PY _q1_4 B= y x+y+1 x+y+1
y+1 X+y+1

Hoan toan tuong tir ta c6:

SE=— b+~ ¢, SF=———ct+——a.
y+z+1 y+z+1 z+x+1 z+x+1

Lam tuong tw nhu trén d6i voi hai giao diém I1=BFNCT va NFNPT =] ta duoc:

Sl i) Si= (e syb )

x+y+z+1

S—I:>S—= +y+ +1f
X+y+z+2 J (X yre )]

Suy ra S =

Vay S,1,] thang hang va g=x+y+z+1=S—M+S—N+S—P+1.
] MA NB PC

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489



NGUYEN BAO VUONG

CHUONG III.
VECTO-QUAN
HE VUONG GOC

TAP 2. GOC GITPA HAI PUO'NG THANG. HAI
PU'ONG THANG VUONG GOC

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 hodc

Facebook: https://web.facebook.com/phong.baovuong

Page: https://web.facebook.com/tracnghiemtoanthpt489/

Website: http://tailieutoanhoc.vn/

Email: baovuong7279@gmail.com hoac tailieutoanhoc7279@gmail.com

0946798489



https://web.facebook.com/phong.baovuong
https://web.facebook.com/tracnghiemtoanthpt489/
http://tailieutoanhoc.vn/
mailto:baovuong7279@gmail.com
mailto:tailieutoanhoc7279@gmail.com

NSRRI [N [CHUONG III. VECTO-QUAN HE VUONG GOC]

MUC LUC
GOC GIUA HAI PUONG THANG. HAI PUONG THANG VUONG GOC..........oooooeeocceeerseseeeeseeeeeeeeeeeeeee 2
A. CHUAN KIEN THUTC ... s s eeee e s oo sees s essseeesssesseeseesessesesessseessseee 2
B. LUYEN KI NANG GIAI CAC DANG BAITAP. .....coiiivoeeoeeeeeeeeeeesseeseseeeesoeeeesseessessesesssesonessseses s 2
Bai toan 01: TINH GOC GITA HAI PUONG THANG...........ooooovoeeeeeeceeseeeeeeeeeeeeeeeeeeeeeeoeesssesseseseeeeeeeeeeseeen 2

Bai toan 02: DUNG TiCH VO HUONG PE CHUNG MINH HAI PUONG THANG VUONG GOC..4
CACBAI TOAN LUYEN TAP ...t eeee et eeeeeese e esese e s sees e ssesssesseseseesasssesesseessessasesesseseasesessasssssasenees 6

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 |



NSRRI (el [CHUONG III. VECTO-QUAN HE VUONG GOC]

GOC GIUA HAI PUONG THANG.
HAl PUONG THANG VUONG GOC

A. CHUAN KIEN THUC
A.TOM TAT GIAO KHOA.

1. Dinh nghia: Géc giita hai dwong thing a va b la goc giita hai dwong thang a’ va b’ cing di qua mét diéin va lin

lwot song song hodc trung véi a va b.

B. LUYEN KI NANG GIAI CAC DANG BAI TAP.
Bai toan 01: TINH GOC GIUA HAI PUONG THANG.
Phwong phap:

Dé tinh géc gitta hai duong thang d,,d, trong khong gian ta c6 thé thuc hién theo hai cach
Cdch 1. Tim goc gifta hai duong thang d,,d, bang cach chon mot diém O
thich hop ( O thudong nam trén mot trong hai duwong thang).

Tt O dung cac duong thangd,,d, Tan luot song song ( c6 thé trong néu O

nam trén mot trong hai duwong thang) véi d, va d, . Goc gitra hai duong

thang d,,d, chinh la géc gitra hai duong thangd, ,d, .
Luu y 1: D€ tinh goc nay ta thuwong st dung dinh li cosin trong tam giac

b*+c*-a*
2bc '

COSA =

Cdch 2. Tim hai vec to chi phwong uj,z ctia hai duong thang d,,d,

u,.u,

u

Khi d6 gdc gitta hai duong thang d,,d, xac dinh boi Cos(dl,d2 ) =
u

1 2

ta chon ba vec to a,b,c khong dong phing ma c6 thé tinh duoc dé dai va géc

Luu y 2: Bé tinh u,u,,|u,|,|u,

gitta chiing,sau d6 biéu thi cac vecto u,,u, qua cac vecto a,b,c roi thuc hién cac tinh toan.

Cacvidu

Vi du 1. Cho t& dién ABCD. Goi M, N lan luot la trung diém ctia BC va AD, biét

AB=CD=a,MN = @. Tinh géc gitra hai duong thang AB va CD.

Loi giai.

Cach 1.
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Goi I la trung diém ctia AC . Ta co

IM|| AB
A5 _ (AB,CD)=(IM,IN)
IN||CD
Pit MIN =«
Xét tam gidc IMN 6 IM=28 -2 y-CP_ 2 iy - i Theo dinh li
2 2 2 2
2
ORORE
. . IM? +IN* -MN? \2 2 2
cOsin, ta cO cosa = = =—=<0
2IM.IN yaa
Dy
= MIN =120° suy ra (AB,CD)=06".
oy
Cich 2. cos(AB,CD) = cos(IM,IN) =
‘IMHIN‘

_ _— _ _ _— —\2 — .
MN=IN—IM= MN = (IN—IM) — IM? +IN? —2IN.IM

o IMP+IN>-MN* _ &

IN.IM = __Z
2 8

cos(AB,CD) =|cos(IM, IN) ‘ M|

‘IMHIN‘

Vay (AB,CD)=60".

A

Vi du 2. Cho t& dién ABCD c6 tat ca cic canh béng m . Céac diém M,N lan luot la trung diém ctia AB va

CD. Tinh géc gita dwong thang MN véi cac duong thing AB,BC va CD.

Loi giai.
Pit AD=a,AB=b,AC=c.
Khi d6, ta c6 H:‘E‘=H=mvé (5,5) (b c) ( ) 60°.

Ta co ab= bc—E;—E

2
Vi M,N la trung diém cua AB va CD nén

MN = ;(AD+BC) 2(a+c b)

. N . . 2
MN? = i(a2+b2+c +2ac—2ab— 2bcj=m7

THANG VUONG GOC
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_ml2
==

= MN
- MNAB=(a+c-B)h = abebe-b ) =0
2 2
Vay goc gitta hai duwong thing MN va AB bang 90°.
- MNCD=(a+é-b)(a-c) =5 (d +ac—b-de~c 4 |=0
2 2

Vay goc gitta hai duwong thing MN va CD béang 90°.

m
. oL . 2 T —
- MNBC=%(a+c—b)(—b+c)=m7 :cos(MN,BC):‘AA/fg‘ii‘ - n21

Vay goc gitta hai duong thing MN va BC bang 45°.

Bai toan 02: DUNG TiCH VO HUONG PE CHUNG MINH HAI PUONG THANG VUONG GOC.
Phuong phap:

Dé chitng minh d, L d, ta c6 trong phan nay ta c6 thé thuc hién theo cac cach sau:

. Chitng minh d, 1 d, ta chtmg minh ujuj =0 trong do uj,@ lan luot la cac vec to chi phwong cta d,
va d,.
, . . Jbllc
J St dung tinh chat =alb.
alc

. St dung dinh li Pitago hodc xac dinh goc gitta d,,d, va tinh tryc ti€p goc do .

Cacvidu

Vi du 1. Cho t& dién déu ABCD canh a. Goi O la tdim dwong tron noai tiép tam giac BCD . Chiing minh
AOL1LCD.

Loi giai.

A
Tac6 CD=0D-OC , ta Iru y trong tam giac ABC thi
o 2 2 2
ABAC:AB +AC” -BC
B \
suy ra

AOCD = E)(@ —&) —_OAOD +0AOC

OA’+0D*-CD" OA’+0C’-AC* _ C
2 2

(Vi AC=AD=4a,0D=0C=R)

Vay AOLCD.
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Vi du 2. Cho tir dién ABCD c6 CD = %AB. Goi I,],K lan luot la trung diém caa BC, AC,BD . Cho biét

JK = EAB . Tinh géc gitta duong thang CD vdi cac duong thang I] va AB.

Loi giai.
Ta c6 UzlAB, K=Lcp=2ap A
2 2 3

1P+ = AR + 2 AR = 2 A (1)
4 9 36

Ma JK=2 AB = JK* =2 AB? (2)
6 36

Tix (1) va (2) suyra I]* +IK* = JK* = JI LIK.
Mt khac ta ¢6 IJ || AB,IK ||CD = AB LCD. '

T IJI| AB C
wong tur =1 1CD.
AB1CD

Vi du 3. Cho t¢ dién ABCD c6 AB=AC = AD . Goi O la diém théaman OA=0B=0C=0D va G la
trong tam cua tam gidc ACD, goi E la trung diém cua BG va F 1a trung diém cua AE . Chiing minh OF
vuong goéc véi BG khi va chi khi OD vuoéng géc véi AC .

Loi giai.

Dt OA=0B=0C=0D=R(1) va OA=a,0B=b,0C =c,0D =d.
Tacé AB=AC=AD nén AAOB=AAOC = AAOD(c—c—c) suy ra
AOB=AOC=AOD (2), ti (1) va (2) suyra ab=ac=ad (3).

Goi M la trung diém cua CD vado AG=2GM nén
3BG = BA+2BM = BA+BC+BD

Goi E,F theo tht tu la trung diém cua AE,BG ta cd

12@=6(o7+@)=6o7+3(cﬁ+&):6o7+3@+3&
—60A +30B+0A+20M =70A +30B+0C +0D =7a+3b+c+d (5) Tur (4) va (5) ta cé
36%.&5:(7;+BI;+E+ZZ)(;—BE+E+5)

72 —9b +¢ +d —18ab+8ac+8ad+2cd .
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Theo (3) ta c6 36BG.OF = 2d(c—a) = 20D.AC suy ra BGOF =0 <> OD.AC =0 hay OF L BG <OD L AC.

CAC BAI TOAN LUYEN TAP
Ciu 16. Cho tt dién ABCD c¢6 hai mdt ABC va ABD la cac tam giac déu

a) Khang dinh nao sau day dting nhat.
A. AB va CD chéo nhau
B. AB va CD vuong goc véi nhau
C. AB va CD dbng phing
D. AB va CD cit nhau
b) Goi M, N, P,Q lan luwot la trung diém cac canh AC,BC,BD,DA. Khéng dinh nao sau day la diing nhat?
Chiing minh MNPQ la hinh chit nhat.
A. MNPQ la hinh vuéng B. MNPQ la hinh binh hanh
C. MNPQ la hinh chi* nhat D. MNPQ 1a hinh thoi
wBai lam 16.
a)bat AB=AD=AC=a
Tacé CD.AB= (E—TC)E}
= ‘@HE‘ cos 60° —‘EHE‘ cos60’ = a.a.% —a.a.% =0
Vay ABLCD.

b) Ta c6 MN || PQ|| AB va MN=PQ=%=% nén t giéc

MNPQ la hinh binh hanh.

MN || AB
Lai c6 {NP||CD = MN 1L NP, do d MNPQ la hinh ch® nhat.
AB 1 CD

Ciu 17. Cho hinh lap phuong ABCD.A'B'C'D' canh a. Trén cac canh DC va BB' 1ay cac diéfm M va N
sao cho MD=NB = x(O <x< a) . Khang dinh nao sau day la ding?
a) Khang dinh nao sau day la dtng?

A. AC'LB'D' B. AC’ cit B'D’

C.AC'va B'D’ dong phang D. Ca A, B, C déu dung
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b) khang dinh nao sau day la dung ?.

A. AC' L MN
B. AC’ va MN cét nhau
C. AC’ va MN dbong phang

D. Ca A, B, C déu dung P
wBai lam 17. D3t AA'=a, AB=b,AD=c.
a) Tacd AC' —a+5+2 B'D'=c-b nén
ACED ~(a+5+¢)(c-b) D

—a(E l;)+EZ—I;2—a -a* =0
= AC'LB'D'".

6) NN = AN - AN (A8 +BN) (D + D) ={ b+ 2 - 625 | =2 1252
a a a a

Tir d6 ta c6 AC'.MN = a+b+c (+ u}—[c+ b)z—g+(1-—}b c]

a a
X7 +(1—£jl;2 _¢ :x.a+(1——j Z_a*=0.
a a a

Vay AC' L MN.

=

Cau 18. Cho hinh chép S.ABC ¢6 SA=SB=SC=a va BC= a2 . Tinh goc gitta hai duong thang AB va
SC.

A. (AB,5C)=60" B. (AB,SC) =45 C. (AB,5C)=30° D. (AB,5C)=90°

wBai lam 18. Goi M, N, P lan luot la trung diém cua SA,SB, AC, khi
dé MN || AB nén

(AB,SC)=(MN,SC).

Dat ¢ = NMP, trong tam gidc MNP co

MN? + MP* - NP?
(1) -

cosp =
2MN.MP

A

Tacé MN =MP = > , AB’> + AC* = BC® = AABC vubng tai A, vi vay

2
PB*> = AP* + AC’* = 5% PS* = 3T .Trong tam gidc PBS theo cong

thit tinh duwong trung tuyén ta co
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522 3ad?
2 4 2 4 4

PN?
Thay MN, MP,NP vao (1) ta dwoc COS({):—%:(p:lZOO.

Vay (AB,SC)=(MN,SC)=60".

Cau 19. Cho hinh chép S.ABCD cé day ABCD Ia hinh thoi, SA= AB va SA L BC.
a) Tinh géc gifta hai duong thang SD va BC.

A. (BC,SD)=30" B. (BC,SD) =45 C. (BC,SD)=60" D. (BC,SD) =50

b) Goi I,] Tan luwot la cac diém thudc SB va SD sao cho IJ || BD . Chiing minh goc gitta AC va I] khong

phu thudc vao vitricua I va J.
A. (I],AC)=90" B. (IJ, AC) =60 C. (I, AC) =30 D. (IJ, AC) =45’

wBailam 19.a) (BC,SD)=45"  b) (IJ, AC)=90".

Cau 20. Cho hai tam giéc cin ABC va DBC c6 chung canh day BC nam trong hai mit phang khéac nhau.
a) Khang dinh nao sau day la dting nhat?

A. AD L BC B.AD cat BC

C. AD va BC chéo nhau D. Ca A, B, C déu dung
b) Goi M,N 1a céc diém l4n luot thudc cic dudng thing AB va DB sao cho MA =kMB,ND =kNB . Tinh
gbc gifta hai duong thang MN va BC.

A. (MN,BC)=90° B. (MN,BC) =80’ C. (MN,BC) =60’ D. (MN,BC) =45
wBai lam 20.
a) Goi P la trung diém ctia BC, thi cac tam giac

AP 1 BC

ABC va DBC can nén .
DP 1 BC

Ta c6 ﬁ.@:ﬁ(ﬁ)—ﬁ)zo

Vay BC L AD.
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p ﬁ:k@a@ﬂﬂ =
NB

MA _ND
MB NB

b) Ta c6 MA = kMB = 24 _|k
MB

suy ra MN || AD = (MN,BC)=(AD,BC)=90°( Theo cau a)

Cau 21. Cho hinh hop thoi ABCD.A'B'C'D' ¢ tét ca cac canh déu bang a va
ABC =B'BA = B'BC = 60" .Tinh gdc giita hai duong thang AC va B'D’.
A. (AC,BD')=90" B. (AC,BD')=60" C. (ACBD')=45" D. (AC,BD')=30°

=Bai lam 21. HS ty giai.

Ciu 22. Cho tit dién ABCD. Goi M, N lan luot 1a trung diém céc canh BC va AD. Cho biét AB=CD =2a
va MN =a+/3 . Tinh géc gitta hai dwong thang AB va CD.

A. (AB,CD) =30 B. (AB,CD) =45

C. (AB,CD)=60" D. (AB,CD)=90"

wBai lam 22. Goi O la trung diém caa AC, tacé OM=0ON =a.

{OM | AB

oNlcp = (AB,CD)=(OM,ON)

Ap dung dinh i cosin cho tam gidc OMN ta c6

OM?* +ON? - MN*
20M.ON

cos MON =

) a’+a’ —(a\ﬁ)z 1

2.a.a 2"

Vay (AB,CD)=60".

Cau 23. Cho t& dién déu ABCD c6 canh bf“mg a.Goi M,N,P,Q,R Ian luot la trung diém cua
AB,CD,AD,BC va AC.
a) Khang dinh nao sau day la dting nhat?

A. MN L RP,MN L RQ B. MN L RP,MN ct RQ

C. MN chéo RP; MN chéo RQ D. C4 A, B, C déu sai

b) Tinh géc ctia hai dwong thang AB va CD?
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A. (AB,CD) =60 B. (AB,CD) =30’ C. (AB,CD) =45 D. (AB,CD)=90"
=Bai lam23. a) Ta c6 MC =MD = - nén tam giac MCD can tai A

M, dodé MN LCD.

Lai co6 RP||CD= MN L RQ.

b) Twong tw taco QP L AD
Trong tam giac vuong PDQ ta cd

2 2 2
QP* =QD” - DP :(#J —G] :%Ta o

2 2
RQ*+RP*=| 2| +| 2| =a? =QP?
@ {3 5] ==
Do d6 tam giac RPQ vuong tai R, hay RP 1L RQ.

ABJRQ
Vivay {CD|[RP = ABLCD.
RP 1L RQ

Cau 24. Cho t& dién ABCD ¢6 AB=CD=a, AC=BD=b,AD=BC=c.
a)Khang dinh nao sau day la ding nhat.
A. cac doan ndi trung di€ém cac cdp canh doi thi vudng goc voi hai canh dé
B. cdc doan n6i trung diém cdc cap canh ddi thi khong vudng goc voi hai canh do6
C. cac doan ndi trung diém cac cdp canh do6i thi ¢é thé"vudng goc cé thé’khéng vudng goc voi hai canh doé

D. ca A, B, C déu sai

b) Tinh géc gifta hai dwong thang AC va BD.

2 2
A. (AC,BD):arccos (a ‘ )

bZ
2 2 2
B. (AC,BD):arccos (11 :‘C )
b
2?2
C. (AC, BD) = arccos %
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Z(a2 —cz)

D. (AC, BD) = arccos

wBai lam 24. Goi M, N, P Ian luot la trung diém cua cac canh AB,CD, AD.

a) Do hai tam gidc ACD va BCD c6 CD chung va AC =BD, AD = BC nén ching bang nhau, suy ra
MC =MD

Vay tam giac MCD can tai M va cd trung tuyén MN nén MN LCD.

Tuong te MN L AB.

Chting minh tuwong tw cho hai cdp canh ddi con lai .

b) Ta c6 {PM IBD_, (BD, AC)=(PM,PN)

PN || AC

Theo cdng thitc tinh duwong trung tuyén ta cd

2

, CA+CB AR 2(V+c)-a
T2 4 4

CM

2(b* +c*)-a? 2 2 2 2(VP+P)-a® 2 pil_p
Tuong tw DMZZQ,nén MNZ:NIC MDD _CD” ( ) @ _b+c-a

4 2 4 4 4 2

Ap dung dinh i ¢6 sin cho tam giac PMN ta c6

bY (o) e -a
pM?+PN*-MN> _(2) "(2 2 2(a* -¢*)
2.PM.PN e b

2)\2

2 az—cz)

bZ

cos MPN =

Vay (AC, BD) = arccos

Cau 25. Cho hinh chép S.ABCD c6 day la hinh binh hanh v6i AB=a, AD=2a.
Tam gidac SAB vudng can tai A, M la mét diém trén canh AD( M khac A va D). Mt phéng (a) di qua
M va song sog vdi (SAB)cat BC,SC,SD lan luot tai N,P,Q.
a) MNPQ la hinh gi?.
A. MNPQ la hinh thang vuong. B. MNPQ la hinh vudng.

C. MNPQ la hinh ch nhat. D. MNPQ la hinh binh hanh.

b)Tinh dién tich cia MNPQ theo a.

2 2 2 2
3a B. S a 3a a

MNPQ — 3 * OMNPQ T g
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(a)11(54B)
= Bai 1am 25. a) Ta c6 {(SAB)n(ABCD)= AB = MN || AB.
(@) (ABCD)=MN

(a)ll(SAB)
Tuong tu <(SBC)N(SAB)=SB= NP||SB
(a)~(SBC)=NP

Dé thdy MN || PQ|| AB||CD nén MNPQ 1a hinh binh hanh

MN || AB
Lai c6 {MQ||SA = MN L MQ.
AB 1 SA S

Vay MNPQ la hinh thang vudng.

SA CD

Q
a a
b)Tacdé MN=AB=a, MQ="-==, PQ=—2="— . [/
) Ta cé a, MQ 2 7 Q > >
Vay S,nmo = %(MN+ PQ).MQ D
1( aja 3a?
=—|la+—|-=—.
200 2)2 8
B N ¢
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DUONG THANG VA MAT PHANG
VUONG GOC

A. CHUAN KIEN THUC
A.TOM TAT GIAO KHOA.

1. Pinh nghia.

Puong thang d duoc goi 1a vudng gdéc véi mat phang (a) néu né vuong goéc véi moi dudng thang
nam tromg (a) .

Vay dJ.(a)@dJ_a,Vac (a).

2. Diéu kién dé duong thang vudng géc véi mat phang.

Pinh li: Puong thang d vudng géc véi mit phang (a) néu né vuong géc véi hai duong thang cat

dla
nhau nam tromg (a) ji(ba) bc(a):ai(a).
’ d
anb=M

h a
3. Tinh chat. )M<
a b

C6 duy nhat mot mat phang di qua mot diém cho trude va vudng goc véi mot duong thang cho

truede.

C6 duy nhat mot duong thang di qua mot diém cho triede va vudng goc véi mot mit phang cho
trudc.

=

. Su lién quan giita quan hé song song va quan hé vuong goc.

a#zb
1. {a//b =(a) Lb (h1) 2. {al(a)=a/b (h2)
(a)J_a bJ_(a)
(o) = (P)
3.{“ //(ﬁ):aj_(ﬁ) (h3) 4. {(a)La =(a)/(B) (h4)
aL(a) ([3’)J_a
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a ) (a) az(a)
5.{ —=b_La (h5) 6.2alb =a/(a) (ho)
bJ_(a) (a)J_b

;
(h1) o | (h2)
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5. Phép chiéu vudng goc va dinh ly ba duwong vuéng goc.

5.1. Pinh nghia : Cho duong thang d L (a). d (™M

Phép chiéu song song theo phuwong d 1én mit phang (a) duoc goi la phép

chiéu vudng géc 1én mit phang (a) .

5.2. Dinh li ba dwong vuong goc.
Cho duong thang a nam trong mat phang (a) va b la duong thang khong thude (a) dong thoi
khong vuong goc voi (a) .Goi b' la hinh chiéu

cia b trén (a).Khi doalbealb'.

5.3. Goc giita dwong thang va mat phang,.

Cho duong thang d va mat phang (0() .

. Néu d vudng goc véi va mat phang (0() thi ta néi goc gifta duong thang d va mat phang (0()
bang 90°.
. Néu d khong vudng gdc véi va mat phang (a) thi goc gitta d vo6i hinh chiéu d' ctia né trén

(a) duoc goi 1a goc gitta duwong thang d va mat phang (a) .

B. LUYEN KI NANG GIAI CAC DANG BAI TAP.
Bai toan 01: CHUNG MINH PUONG THANG VUONG GOC VOI MAT PHANG.
Phuong phap:

Mudn chitng minh duong thang d L (a) ta c6 thé dung mot trong hai cach sau.
Cdch 1. Chting minh d vuoéng géc véi hai dwong thang a,b citnhau trong (0() .

dla
dLb
ac(a),bc(a)

anb=I

:>aJ_(a)

Cdch 2. Chting minh d vudng goc véi duong thang a ma a vudng goc voi (0() .

{Eia/gj_a:dj_(a)

Cacvidu
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Vi du 1. Vi dy 1. Cho hinh chép S.ABCD c¢6 déy la hinh vuéng ABCD tam O va c6 SA L (ABCD).

Goi H,K Tan luot la hinh chiéu vuéng goc ctia diém A trén cac canh SB,SC va SD.

a) Chung minh BC L (SAB),CD 1 (SAD),BD L (SAC).
b) Chting minh SC L (AHK) va diém I thudc mit phang (AHK).

¢) Chting minh HK 1 (SAC) va HK L A

Loi giai.
a) Vi ABCD la hinh vuong nén BC L AB , lai ¢6
SA L (ABCD)=SA LBC.

a {BCLAB = BC L (SAB).

v
Y iBCLsA

CD 1L AD

Tuong ty
CD LSA

=CD L (SAD).

Ta c6 day ABCD la hinh vudéng nén BD L AC,
BD LSA=BD L (SAC).

BC L (SAB)

=BC L AH.
AH c(SAB)

b) Ta c6 {
= AH 1 (SBC)=AH 1SC.

. |AHLBC
Vay
AH 1 SB

AK 1 SD

= AK L (SCD)= AK L SC .
AK 1L CD

Tuong ty {

a {SCLAH:SCL(AHK).

Vay
SC L AK

A e(AHK)
AILSC = Alc(AHK).
SC L (AHK)

SA L AB

c) SA L (ABCD) :{ :
SA LAD

Hai tam giac vuong SAB va SAD béang nhau (do c6 SA chung va AB=AD) suy ra

SB=SD,SH:SK:>S—H=S—K:>HK//BD
SB  SD

Mat khac BD LAC=HK L AC.
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. {HKJ_SC

Vay 4 e | ac = HKL (SAC).

{AI < (SAC) =HK_LAI.

HK L (SAC)

Vi du 2. Cho tit dién OABC c6 OA,OB,OC dbi mot vudng goc voi nhau. Goi H 14 hinh chiéu vudng
goc cia O trén mat phang (ABC) . Chttng minh:

a) BC L(OAH)

b) H la tryc tam caa AABC

1 _ 1 1 1
OH? OA? OB> 0OC*’

)

Loi giai.
' {OALOBzoAL(OBC):OALBC (1) A

a) Ta cod
OA 1LOC

' {OHL(ABC)
Lai c6 =OHLBC (2)

BC = (ABC)

Tt (1) va (2) suy ra BCJ_(OAH).

b) Do OH L (ABC)=OH L AC (3)

= OB L(OAC)=OB LAC (4)Ti (3) va (4) suyra

OB LOA
OB _LOC

AC 1(OBH)=ACLBH (5)

Laicé BC L (OAH) =AH 1 BC (6) Tw (5),(6) suy ra H la triec tam ctia tam giac ABC.

Ol (OAH)
¢) Goi I=AHNBC, do = BC_L1LOI
BC L (OAH)
Ta gidc OAI vudng tai O c6 dwong cao OH nén ta co 1 _1 + L (*)
& &% & O o0a® oF \/
Tuwong tw cho tam giac OBC ta c6 i—L+L thay vao (*) thu duoc LI + ! + L
& & o oB oct Y 7 O T0A* 0B OC*
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Vi du 3. Cho duong tron (C) duong kinh AB trong mét phang (a) , mot duong thang d vudng goc véi

(a) tai A;trén d 14y diém S=A vatrén (C) ldy diém M ( M khéc A,B).
a) Ching minh MB L (SAM)

b) Dung AH vudng goc voi SB tai H; AK vuong goéc véi SM tai K. Chitng minh
AK 1 (SBM),SB L(AHM)

c) Goi I 1a giao diém ciia HK va MB. Chting minh Al la ti€p tuyén ctia dudng tron (C).

Loi giai.

a) Ta c6 {SAL(O‘) =SALMB (1)

MBc (a)
Lai c6 MB L MA (2)( t/c gbc chan nira duong tron)
Tw (1),(2) suy ra MBL(SAM).

b) Tac6 AK LSM,

\
\
MB L (SAM), AK < (SAM) = MB L AK. \\\K\/y‘:'
Suy ra AKJ_(SBM). I’// SR N\
A —y8

{AK 1(SBM)

Tuong tw = AK 1SB,
SB = (SBM)

lai c6 AH LSB suy ra SB L (AHK).

{AIC AHK)
c) Ta co = Al LSB (3)
SB1(A

HK)

—_—~ o~

Alc(a) \ o = |
SAJ_(O():AI 1 SA (4) T (3),(4) suy ra Al J_(SAB):>AIJ_AB hay Al la ti€p tuyén cua duong

tron (C)

Vi du 4. Cho tam gidc ABC can tai dinh A c6 goc A= 120°, canh BC =a\/§ .Lay diém S¢ (ABC) sao

cho SA=a.Goi O la tam duong tron ngoai tiép tam giac SBC. Chitng minh AO L (SBC) .

Loi giai.

D¢ giai bai toan nay, trude tién ching ta chitng minh mot két qua sau:
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Trong khong gian tép hop cdc diéin cich déu ba dinh clia mét tam gidc la dwong thing di qua tdm dwong tron

ngoai tiéh va vudng géc véi mat phing chira tam gidc do. ( dwong thang nay dwoc goi la truc ciia dwong tron

ngoqi tiép tam gidc do).

Chitng minh: Goi M la diém cach déu ba dinh ctia tam gidc ABC

va O 1a hinh chiéu cta trén cia M trén (ABC) .

A
C4c tam giac vuong MOA,MOB,MOC c¢6 MO chung.
Vay MA=MB=MC < 0OA =0B =0C <0 la tam duong tron ngoai M
tiép tam giac ABC.
Vay tap hop cdc diém M cach déu ba dinh ctia tam giac la duwong thing
. C
vuong goc voi mat phang (ABC) tai tam duong tron ngoai tiép tam A
giac ABC
. . 7 B
Quay lai bai toan
Goi M 1a trung diém ctia BC, ta c6 AABC can tai A=AM L BC.
S
a\3
AB=-M__ 2 _, Mstkhac AC=a
sin60 \E

2 O
suy ra AS=AB=AC=a, diém A cach déuba dinh S,B,C cua A
ASBC, do d6 goi O la tam duong tron ngoai ti€p ASBC thi AO la C
truc duong tron ngoai tiép ASBC suy ra AO L (SBC) .

M
B

Bai toan 02: THIET DIEN PI QUA MOT DPIEM VA VUONG GOC VOI MOT PUONG THANG.
Phuong phap:

Dé x4c dinh thiét dién ctia mit phing (a) di qua diém O va vudng goc

voi duong thz“:mg d véi mot hinh chép ta thuc hién theo moét trong hai cach d
sau:

Cdch 1. Tim tat ca cac duong thang vudng géc véi d, khi dé (a) sé song bO 1
song hodc chita cac duwong thang nay va ta chuyén vé dang thiét dién song o I3 I

song nhu da biét 6 (dang 2, §2 chuong II).

Cdch 2. Ta dung mat phzfmg (a) nhuw sau:
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Dung hai duong thing a,b cit nhau cting vudng géc véi d trong d6 c6 mot duong thang di qua O,

khi d6 (0() chinh 1a mit phang mp(a,b) .

Cacvidu

Vi du 1. Cho hinh chép S, ABCD c6 day ABCD la hinh thang vuong tai A,B voi
AB=BC=a,AD=2a; SA L (ABCD) va SA=2a.Goi M 12 mot diém trén canh AB, (a) la mat phéng

di qua M va vuong goc voi AB.Dat AM = x(O <x< a) .
a) X4c dinh thiét dién ctia hinh chép khi cit boi (a) .

b) Tinh dién tich thiét dién theo a va x.

Loi giai.
Beg (a)

a) Tacé {BC_LAB=BC//(«a).
(x)LAB

A e(a)
Tuong tw {SA L AB = SA // («).
(x) LAB D

M e (ABCD) B
Do {BC < (ABCD)= (a)n(ABCD)=MQ /BC,QeCD.
BC // («)

Me(SAB)N(a)
Tuong tw {SA<(SAB) = (a)n(SAB)=MN //SA,Ne&SB.
SA // («)

N &(SBC)n(a)
BC<=(SBC) = (a)n(SBC)=NP /BC,PeSC.
BC //(«)

Thiét dién la t& gidc MNPQ.

b) Ta c6 {MQ // BC

MQ // AB
Mit khac {MN // SA = MQ L MN suy ra thiét dién 1a mot hinh thang vudéng tai M va N.
SA 1 AB

S MQ+NP)MN

1
MNPQ E(
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Goi I la trung diém caa AD va K=CInMQ.

2ala—x
Do MN //SAnan YN _BM_ g BMSA _ ( )=2(a—x)
SA  BA BA a
NP SN _AM BC.AM _ax
—=—="—=NP= ===
BC SB AB AB  a

Xét trong hinh thang ABCD ta c6:

KQ_CK_AM _ . . IDBM _a(a-x)

=——= =a-—X
ID CI AB BA a

MQ:MK+KQ:a+(a—x):2a—X.
S 1(22:1—x+x)2(a—x):Za(a—x).

MNPQ — >

Vi du 2. Cho hinh chép S.ABC c6 ddy ABC la tam gidc déu canh bang a, SA L (ABC) va SA=2a.
Goi (0() 1a mét phang di qua B va vuéng gdc véi SC.

a) Xéc dinh thiét dién cta hinh chép S.ABC khi cit boi («).

b) Tinh dién tich cta thiét dién nay.

Loi giai.

a) Goi I 1a trung diém ctia AC, dung IHLSC,HeSC. S

7

aco = BI L (SAC). Mt khac IH L SC nén (BIH) L SC. Vay

BI L AC
BI L SA

(BIH) chinh 1a m4t phang (0() di qua B va vudng goc véi SC. H

Thiét dién la tam gidc IBH. v C
b) Do BI L (SAC) =IB LIH nén AIBH vuong tai I. A

a\3

Bl = Y ( dwong cao cuia tam gidc déu canh a). B

Hai tam giac CHI va CAS c6 goc C chung nén chung dong dang. Tt d6 suy ra

a

H_C_ . CsA_ CsA % 56

SA Cs CS  Jsa?rAC® Jaaita? 5
2

Vay S :la«/gax/g:a x/l?

BH > 2 " 5 20
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Bai toan 03: TINH GOC GUA PUONG THANG VA MAT PHANG
Phuong phap:

Dé xac dinh goc gitta dwong thing a va mat phang (a) ta thiee hién

theo cac budc sau: A

- Tim giao diém O=an(a) a/

- Dung hinh chiéu A’ cia mot diém Aea xudng (a) g

- Géc AOA'=¢ chinh la goc giita duong thiang a va («a). ) A‘,a\l /
Luuy: . ,/

- b€ dung hinh chiéu A' ctua diém A trén (a) ta chon mot duong th:fmg b J_(a) khi d6 AA'//b.
- Dé tinh géc ¢ ta sit dung hé thirc lugng trong tam giac vudng AOAA'. Ngoai ra néu khong xac
dinh géc ¢ thi ta c6 thé tinh goc gitta dwong thang a va mat phang (a) theo cong thizc
s ) )
sin = m trong d6 u la VTCP ctia a con n la vec to cd gia vudng goc vai ((x) .
ul[n

Cacvidu

Vi du 1. Cho hinh chép S, ABCD c6 ddy la hinh vudng canh a, SA L (ABCD) va SA = a\/g . Tinh
a) Géc gitta duong thang SB véi mat phang (SAC) .

b) Goc gifta AC v6i mat phang (SBC).

Loi giai.

=BOL (SAC) suy ra SO la hinh chiéu ctia SB trén

, |IBOLAC
a) Tacéd
{BOL SA

(SAC).

Vay (SB,(SAC)) =BSO=¢.

a\2
BO OB o

= = 2 =
SB JAB*+AS* a7 14

sing =

.1
= ¢ =arcsin——.
¢ 14

b) Trong (SAB) goi H la hinh chiéu ctia A trén SB
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BC L AB
vi {

= BC 1 (SAB)=BC L AH.
BC L SA

AH 1 SB

= AH 1 (SBC), hay CH la hinh chiéu ctia CA trén (SBC). Vay
AH 1L BC

Ttr d6 ta co {
(AC,(SBC))=ACH=«.

1 1 1 1 1 7 6
7 = 2+ 2=—2+—2=—2:>AH=3 — .
AH” AS® AB° 6a° a° 6a 7

,6
. AH 7 21 J21
SINAx = = =
AC av?2 7

=>a= arcsinT .

Vi du 2. Cho hinh chép S.ABCD c6 day la hinh vuoéng canh a, O la tam cta ddy, SO L (ABCD);
M, N Ian lwot 14 trung diém ctia SA,CD . Biét goc gitta MN véi (ABCD) bang 60°. Tinh géc gitta MN
va (SBD).

Loi giai.
Cach1.Ké MH //SO,HeOA .

MH // SO
0 =MH L (ABCD) suy ra NH la hinh

SO L (ABCD)
chiéu cia MN trén (ABCD) = MNH chinh la gdc gitta
dudng thing MN véi (ABCD).

HB? = OH” + OB?

2 2
2 2
Ta co =[¥J J{&J =2..3.

2 8 2
_5a°
8
a5
S NH=2Y2 Xet AMHN 6 MN =1 __ 242 :a*E, MH = NHtan60° = V1
22 cos60 1 22
2

Goi I la trung diém caa OB, ] la trung diém cua SO thi MJ /IN va MJ =IN. Goi

K=IJnMN= ]Kz%l] va MJ L(SBD)= MK] la goc gifta MN va (SBD).

2
2
Ta c6 I]2=]OZ+012=MH2+012:15Ta+(¥J = 2a2.
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a2

=T =aJ2 va K==2.

a2
DeﬁtMK]:cp:»tanq):%: 4 =%.

a2

2

Vay goc gitta MN va (SBD) la q):arctan%.

Cach 2. Ta c6 MN=_(SC+ AB) = 1(SO+OC+ AG+OB)= 1 (S0+ AC + OB)
2 2 2

2
Suy ra MN? =1(502+AC2+0BZ)=1 SO? + 22
4 4 2

2
L MN=1 [s0? 422
2\ 2

N
Ta céd ¢ la goc gitta MN va (SBD) nén sin =

W( n la vec to c6 gid vudng goc voi (SBD) )-
n

=ACL (SBD) nén chon n= ?C, tir dé ta céd

AC1SO
Do
AC _1BD

L(ar . Ac . AR\ Ae 1
2(sO+AC+O0B)AC 1,0
‘2( AT ) ‘ FAC 2a

*

e 5a’ 1 5 = 250715’
o Lso
2 2 2 2

Do géc gitta duong thaing MN va (ABCD) bang 60° nén

‘W @‘ Lgo
ﬁ_ N AN 2 :§@8502=3(2502+5a2)

2 Mol 1\/522 250
2 2

< 250° =15a°. Thay vao (*) suy ra sin = % =>¢= arcsin% .

Vay goc gitta MN va (SBD) la ¢ =arcsin L

3

Vi du 3. Cho hinh chép S.ABCD c6 day la hinh vuong canh a, tam O va SO L (ABCD) M3t phéng
(a) di qua A vavuong géc véi SC cat hinh chép theo mot thiét dién co dién tich S, = %a2 . Tinh goc

gitta duong thang SC va mit phang (ABCD) .

Loi giai.
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Gia st (a) cit cac canh SB,SC,SD Ian luot tai cac diém H,J,K. Do

{BDLSO = BD 1 (SAC)=BD LSC ma (a) LSC=(a)// BD.
BD L AC

BD < (SBD)
Vay {BD //(a) = KH // BD=HK L (SAC)=HK L A]

(SBD) () =HK

dodo S = %HK.AI .

AHJK

Do SO L (ABCD)=OC la hinh chiéu ctia SC trén (ABCD) suy ra (SC,(ABCD))=SCO=¢.

a2

Taco A] =ACsinc]):a\Esinq); SO=OCtanq):Ttanq).

ASOC ~ASJI = SIJ=SCO=p=AIO0O=SI]=.

Tir d6 ta c6 01=0Acot¢=¥cot¢.
icotq)
HK SI 01 Ty U )
3¢50 o1 =1-cot* P
BC SO N
—t an ¢

= KH=BD(1-cot’ ¢) =av2(1-cot’ ).
Vay S,y :%HK.AI =a\2sin c]).a\/f(l —COtZCI)) =2a’sin¢ (1 —cot *d )

Ttr gia thiét suy ra 2a’ sinc])(l—cot2 q>) =%a2 < 4sin® p-sinp-2=0

l+x/_

(do 0<c])<— nén sin¢>0)

.1+
< ¢ =arcsin

Vay goc gitta duwong thang SC va mit phang (ABCD) la ¢ =arcsin 1438

Vi du 4. Cho hinh hop chit nhat ABCD.A B,C,D, c¢6 day ABCD la hinh vuéng . Tim gdc 16n nhat gitra

duong thang BD, va mit phang (BDCl) .

Loi giai.

Cach 1.
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Goi I=ACNBD,0 la trung diém cua BD, thi Oe(CAAC,).

BD L AC
0{ =BD 1 (CAAC,), ha OH LIC,, HelC, thi

BD L CC,

OH L (BDC1 ) , vay goc gitta duwong thang BD, va mit phang (BDCI) la

goc OBH=a .Dat AB=AD=a,AA =Dbthi

BD, =/AB? + AB? + DD? =+2a* + b’

2 2
:OB:\ﬁa +b
2
Dé thay HO=— - —sina=20 - 1
,]2 .1 OB a? b?
a72+§ 2 g‘f'aiz +5
2 2
Doa—2+—222:>sina£1:>a3arcsin1(Do 0<a<z)
b° a 3 3 2
A N
Vay maxa:arcsmg khi a=b.
Cich 2. CB=x,CD - y,CC, =2=|x|=y|=a }f| -b

=«f;<2 +§2 17 = \2a% +b?

Goi H la hinh chiéu cua C trén C|I thi CHLCI va CH1BD=>CH 1(BDC,).

BD, :—>2+§+2, BTDl

,CH CHCI CC® b  2b*

Ta co 5 S =— néen
IH IHIC, I aﬁ a
2
2b*
. . . 2 2 .
CH=—1 _cc+—2 ci=— 2 __cc+— 2 aci
2b 2b a“+2b a“+2b
1+ 1+
a a
a2 . 2 . b2 . b2 a2 .

2 __CC + Cl= X+ v+ z
a’ +2b? a2 +2b? a’ +2b? a2+2bzy a’+2b?

\a\zJ( bt B, el g ab

2+ ) (ata2b) (ae2b?) Vel e2b

- - - p* - p* - a> -
e —— -X+y+ X+ + z
Vav o ‘CH-BD1 ( Y Z){az b ate2bt?) a2k ]
ay sina = =
CH|[BD, \J2a® +b? ab

Ja? +2b?
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_ ab .
\/(az +2b%)(2a* +b?)
Theo BDT AGM ta co ab < ab - 1
\/(az +2b2)(2a2 +b2) \/3%@34/1)2,&4 3

Vay sinaS%:aSarcsin%:maxa :arcsin% khi a=b.

Bai toan 04: TIM TAP HOP HINH CHIEU CUA MOT PIEM TREN MOT PUONG THANG HAY
MOT MAT PHANG DI PONG.

Phuong phap:

D¢ giai cac bai toan dang nay trudc tién ta can nam chéc 16i giai ctia hai bai todn gdc sau:

Bai Toan 1: Trong khong gian cho(a) va hai diém c¢6 dinh A va O v6i Ag¢ (a) ,O¢ (a) , d lamot
duong thang di dong trong (0() valudn di qua O. Goi H 1a hinh chiéu cia A trén duong thang d .
Tim tap hop diém H khi d di dong.

Loi giai.

Dung AHJ_(O() suy ra H cd dinh. A

. |dLAH
Ta co :dJ_(AMH)
d1lAM

=d _LHM. (@)

Trong mit phang (0() diém M nhin doan OH c6 dinh dudi
mot goc vuong suy ra M thudc dwong tron duong kinh OH trong (a) .

Bai Toan 2: Trong khong gian cho duong thang d va diém A cd dinh

(a) la mat phang di dong nhung ludn chita d . Tim tap hop hinh chiéu vudng goc ctia A trén (a) khi
(0() di dong.

Loi giai.

Goi (ﬁ) la mat phang qua A va vudng goc véi d va a= (a) N ([5) . Trong

(B) goi H la hinh chiéu cia A trén a va

E=d m([&’») .Tacd AE cd dinh va trong mat

phang (B) diém H nhi doan AE dudi mot

goc vuong nén H thudc duong tron duwong kinh AE .
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Cacvidu

Vi du 1. Cho hinh hop ABCD.A B,C,D, c6 tat ca cic mat déu la hinh vuéng véi O la tam ctia hinh hop
va M 1a mot diém chuyén dong trén doan AB. Goi H 1a hinh chiéu cia C xudng duong thang OM .
Tim quy tich diém H

Loi gidi.
Phin thudn.

AB L BC

= AB L (BCCB,)= AB LCI
AB 1 BB,

Goi I=C1BmBCl,do{

ma CI L BC, =CI L(ABC,D,) =CI LOH, mit khdc OH L CHnén
OH L (CHI)=OH LIH. Piém H nhi doan thdng OI 8 dinh dudi mot

goc vuong dong thoi HeOM < (ABClDl) c6 dinh nén H thudc duong

tron dwong kinh OI trong (ABClDl).

Gioi han.

Khi M=A thi H=H, trong d6 H, la hinh chiéu cta C trén AC,.

Khi M=B thi H=H, trong d6 H, la hinh chiéu cta C trén D B.

Vay H chay trén cung H H,

Phin dao.

Gia st H' 1a mot diém bat ki trén cung H H, , ta chitng minh t6n tai diém M' trén doan AB sao cho
H' la hinh chiéu ctia C trén OM'.

Goi M'=0H'n AB. D@ thay IC 1 (ABC,)=IC LOM'

OM' LIC
3 { =OM' L(ICH')=CH' LOM', hay H' 1a hinh chiéu cua C trén OM'.

Vay
OM' LIH'

Két luan : Tap hop diémH la cung HH, .

Vi du 2. Trong mit phing (a), cho mét di€ém O o8 dinh, mot duong thing d 8 dinh khong di qua
O, mot gbe vuong xOy quay xung quanh diém O . Céc tia Ox,Oy cat d theo thit tw tai A,B. Trén
dudng thang vudng géc véi mit phing (a) va di qua O, 1dy mot diém S of dinh . Dung

OE L SA,OF LSB. Tim quy tich cac diém E va F khi vuong xOy quay xung quanh diém O.

Loi giai.
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Dung OH L (SAB)thi H ¢8 dinh. Do OH 1 (SAB)=>OH LSE,

mit khac OE LSE = SE L (OEH)=SE L EH. Diém E nhin doan
SH 6 dinh trong mat phang mp(S,d) nén E thudc duong tron

duong kinh SH trong mét phing mp(S,d).

Tuong tw F thudc duong tron duong kinh SH trong mat phang
mp(S,d) .

Phin ddo.( ban doc ty giai)

Vay tap hop céc diém E va F 1a duong tron dudng kinh SH trong mit phiang mp(S,d)bo di hai diém

SvaH.

Vi du 3. Cho hinh chép S.ABC c¢6 SA L(ABC), tam gidc ABC vudng tai B. Goi M 1a mot diém trén

canh SA . Tim tap hop hinh chiéu vuong géc cua S trén (MBC) khi M di dong trén doan SA.

Loi gidi.
Phin thudn.

; {BCLSA = BC L (SAB).

Ta co
BC L AB

Dung SH L MB,H eMB, khi d¢6 ta c6

|

SH c (SAB) .
= SH 1 BC=SH 1 (MBC) Vay H la hinh chiéu ctia S %
BC L (SAB) B

trén mat phang (MBC) .

Trong mat phéng (SAB) diém H nhi doan SB dudi mot goc vudng nén H thudc duong tron
(C) duong kinh SB nam trong (SAB) .

G0i han.

Khi M=S=H=S.

Khi M=A=H=A.

Vay M di dong trén doan SA thi H di dong trén cung nho SA cua duong tron (C)

Phin dao.

Goi H' 1a mot diém bat ki trén cung nhd SA cua duong tron (C) , 80l M'=BH'"SA. Ta c6

= SH' L (M'BC) hay H' 1a hinh chiéu ciia S trén (MBC).

SH' L BM'
SH' L BC

Két luan : Tap hop céc diém H 1a cung nhé SA ctia dudng tron (C).
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CAC BAI TOAN LUYEN TAP
Cau 26. Cho ttr dién SABC ¢6 ABCla tam gidc vudng tai B va SA L(ABC)

a) Khang dinh nao sau day la dting nhat. Chting minh BC L (SAB) .
A. BC L(SAB) B. BC L (SAC) D
C. (AD, BC) = 45° D. (AD, Bc) = 80°

b) Goi AH la dwong cao ctia tam giac SAB, thi khé’mg dinh nao sau
day dang nhat. Ching minh AH L SC.

A. AH 1 AD B. AH1SC 4 . C
C. AH L (SAC) D. AH L AC A
wBai lam: 26. a) Ta c6 SA L (ABC) nén SA 1L BC. N
B
BC LSA
Do d6 = BC L(SAB)Chon A
BC L AB

b) Ta c6 BC L (SAB)=BC L AH

AH 1 BC

Vay
AH1SB

}:AHJ_SC .Chon B

Ciu 27. Cho hinh chép S.ABCD c¢6 day ABCD la hinh thoi tam O . Biét SA=SC,SB=SD.
a)Khang dinh nao sau day la sai?.

A. SO L(ABCD) B.SO L AC

C. SOLBD D. Ca A, B, C déu sai
b) Khang dinh nao sau day la sai?.

A. AC L(SBD) B. AC LSO C. ACLSB D.Cé A, B, C déu sai
wBai lam: 27. a) Ta ¢6 O la trung diém cua AC va
SA=5C=SOLAC.

Twong ty SO LBD .

SOLAC
SO LBD

A

Vay } = SO L (ABCD).Chon D

b) Tacé AC LBD (do ABCD la hinh thoi).
Lai c6 AC LSO (do SO L(ABCD))

Suy ra AC L (SBD) = AC1SD.Chon D

D -~
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Cau 28. Cho tit dién OABC c6 OA,0B,OC d6i mot vudng goc. Ké OH L (ABC).
a) Khang dinh nao dting nhat? H 1a truc tam cia AABC.
A. H la trec tam ctia AABC. B. H 1a tam duwong tron noi ti€p cua AABC.
C. H la trong tam cua AABC. D. H 1a tam duong tron ngoai tiép cua AABC.
b) AABC la tam gidc gi?
A. AABC la tam giac nhon. B. AABC Ia tam giac tu

C. AABC la tam giac vuong D. AABC la tam gidc can

c) Khang dinh nao sau day 1a dting nhat? S2, .. =S s + Saosc +Saoca
1 1 1 1
A. SiABC = ESiOAB + ESiOBC + ESiOCA B. ESiABC = SiOAB + SiOBC + SiOCA
1
C. ESiABc = SiOAB + Siosc + SiOCA D. SiABC = SZOAB + SiOBC + SiOCA

d) Tim tap hop cac diém M trong khong gian sao cho MA® + MB* + MC? =3MO? .
A. M thudc mat phang di qua I va vudng géc véi OG, trong dé 1 1a diém cach déu 4 diém

O,A,B,C va G la trong tam cua tam giac ABC

B. M thudc mat phang di qua I va song song véi OG ,trong d6 I 1a diém cach déu 4 diém

O,A,B,C va G la trong tam cua tam giac ABC

C. M thudc mit phang di qua O va vudng géc véi OG, trong d6 G 1a trong tam ctia tam
gidc ABC

D. M thudc mit phing di qua O va song song v6i OG, trong d6G 1a trong tAm ctia tam giac
ABC

wBai lam: 28.
a) Ta c6 }:OAL(OBC):OALBC

Lai c6 OH L (ABC)=OH 1L BC

BC L OA
BC 1L OH

A

Vay } = BC 1 (OAH)

=BCLAH (1).
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}:ACJ_(OBH):BHJ_AC (2).
H

T (1),(2) suy ra H la tryc tm ctia tam gidc ABC.

b) bat OA=a,0B=b,0C=c

Ta c6 BC=+OB* +OC* =/b? +¢*
Tuong tw AC=+a’+c’,AB= Ja2 +b>
Ap dung dinh i cdsin cho tam gidc ABC ta c6

AB*+ AC*-BC? (a2+b2)+(a2 +c2)—(b2 +c2)
2ABAC \/(az b (@ + D)

CcosA =

a2

= >0 suy ra A nhon.

\/(az +b2)(a2 +b?)

Tuwong tur cac goc B,C nhon.

) Tacé §, = LAPBC? = 1(012 +OA?)(OB* +0C?)
4 4

ABC

+8?

2
+ S AOCA

AOBC

= iOIzBC2 + iOAZOB2 + iOAZOC2 =S

AOAB
d) Goi I la diém cach déu 4 diém O,A,B,C va G la trong tam cua tam gidc ABC thi ta cd:
MA? + MB? + MC? =3MO’

—  —\2 —  —\2 — ——\2 _ —
@(MI+IA) +(MI+IB) +(M1+IC) = 3(MI + IO)?
@(ﬁ+IT3+IE)IT/I:3IT).ﬁ < 3IGMI =3I0IM < OGMI =0 < MI L OG (do IK+I§+E:3E;)

Vay M thudc mat phang di qua I va vudng goc véi OG.

Cau 29. Cho hai hinh chit nhat ABCD va ABEF nam trong hai mit phiang khac nhau sao cho hai
duong thang AC va BF vudng goc véi nhau. Goi CH va FK Tan luot 1a dudng cao ctia hai tam gidc
BCE va ADF. Chting minh rang :
a) Khang dinh nao sau day la dting vé 2 tam gidc AACH va ABFK ?

A. AACH va ABFK la cac tam giac vudng B. AACH va ABFK 1la cac tam giac tu

C. AACH va ABFK la cac tam giac nhon D. AACH va ABFK Ia cac tam giac can

b) Khéng dinh nao sau day la sai?

A. BF L AH B.(BP, AH) =45 C. ACLBK D. AC L (BKF)
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wBai lam: 29.
AB 1BC
a) Ta c6 }: AB L (BCE) A
AB L BE K
— AB L CH. 5 F
/
. [CcHLAB ANR /
Vay = CH L (ABEF) I\ 7
CH 1 BE
/ \| }/
= CH L AH hay AACH vuodng tai H. / BY |
FK L AD / ~"H>J
Tuong tu = FK L (ABCD) -
FK L AB | < e
C

= ABFK vuong tai K.

b) Ta c6 CH L (ABEF)=>CH L BF, mit khdc AC L BF=>BF 1 (ACH)= BF L AH.

KF
}:ACL(BKF)zACJ_BK.

Cau 30. Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh vudng canh a, SA L (ABCD) va SA=a. Goi

LK lan luot 1a trung diém cac canh AB va SC. Tinh IK.

A. IK= & B. IK = &V3
2 2
C. IKzﬂ D. IK:3a\E
3 2
a) axﬁ
wBai 1am: 30. Ta c6 IS=+AI* + AS? = (E] +a% = TTuong
a5

tw ID:IC:T suy ra

IS=ID=IC nén I thudc truc duong tron ngoai ti€p tam giac
SCD.

CDLAD

Mat khac
CD LSA

= CD L (SAD)

= CD L SD= ASCD vudng tai D, lai ¢6 K la trung diém cta D
SC nén K la tim duong tron ngoai ti€p tam gidc SCD, do d6 KIL(SCD).

Ta c6 IK? =ID? - DK? = ID? —isc2 - ID? —i(SAZ +AC2)
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Céu 31. Cho t¢ dién ABCD c6 DA,DB,DC d6i mét vuong goc . Goi «,B,y lan luot la goc gitra cac

dudng thang DA,DB,DC vdi mit phing (ABC).

Tim Gié tri nhé nhat cia M= (2 +cot’ a)(Z +cot’ [:’-)(2 +cot? y) .
A.64 B.8 C.1 D. 6442

wBai lam: 31. Goi H 1a hinh chiéu ctia D trén (ABC)

Khi d6 H 1a tric tam cua tam gidc ABC.

Va (DA,(ABC))=(DA,AH)=DAH =«

bat DA=a,DB=b,DC=c

Goi I=AHNBCthi DI la duong cao cta tam giac DBC nén

DI:DB.DC: bc
BC b+
2 b2 2 2 b2 2 2
cotza:DA:a ( 242—c ) :>2+cot2a:2+a(2—tc)22+zizﬁVé
DI b’c b’ be  be
4a
2+cot’a>—— (1
y \/b—c ()
4b 4c
Tuwong tir 2+cot’f>—=— (2) va 2+cot’v>—— (3
gt Coﬁ\E() COY\E()

Nhan theo vé& cdc BDT (1),(2),(3) ta duoc (2 +cot? a)(z +cot? [5)(2 +cot? y) >64 (dpcm)

Ciu 32. Cho hinh chép S.ABCD ¢ day ABCD la hinh vudng, Goi H la trung diém ctia AB va
SH L (ABCD) . Goi K la trung diém ctia canh AD.

a) Khang dinh nao sau day la sai?

A. ACLSH B. AC LKH C. AC L(SHK) D. Ca A, B, C déu sai

b) Khang dinh nao sau day la sai?.
A. CK_LSD B. DH L CK
C. DKC+ADH=90° D.Ca A, B, C déu sai

wBai lam: 32.

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489



; [CHUONG III. VECTO- QUAN HE VUONG GOC]

a) Ta c6 SH L(ABCD)=SH L AC

. [HK/BD
lai co = AC LHK

AC 1BD

= AC L (SHK).

b) Dé thdy AAHD = ADKC = AHD =DKC
ma AHD + ADH=90"

= DKC+ADH=90° hay DH L CK, mat khac ta c6

SH 1 CK=CK L (SDH) =CK LSD.

Cau 33. Cho hinh chép S.ABC c6 SA L (ABC) . Goi H,K lan luot 1a truc tdm cac tam gidc ABC va

SBC. Khang dinh nao sau day la dung
a) AH,SK va BC dong qui.

A. AH va BC chéo nhau B. AH va SK chéo nhau

C. AH,SK va BC dong qui. D. AH,SK va BC khong dong qui.

b) Khang dinh nao sau day la sai?.

A. SB 1 (CHK) B. SB LHK C. CH L(SAB)

c) HK L (SBC) XKhang dinh nao sau day la sai?
A. HK 1 (SBC) B. BC L (SAI) C. BCLHK
= Bai lam: 33.
a) Goi I=AHNBC, d€ chiing minh AH,SK va BC dong qui.
Ta can chtiing minh SI la duong cao ctia tam gidc SBC, nhung diéu
nay dung do BC LSA va BC L AI.
b) Ta c6 SB L CK

CH_LAB

= CH L (SAB)=CH LSB
CHLSA

thém ntra ta co {

Vay SBL(CHK).

b) Theo cac chitng minh trén ta c6

D. Ca A, B, C déu sai

D. Ca A, B, C déu sai
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SB L (CHK)=>SB LHK va BC L(SAI)=BC LHK do dé HK L(SBC).

Céu 34. Trong mit phéang (a) cho duong tron duong kinh ¢6 dinh BC va M la diém di dong trén
duong tron nay. Trén duong thang d vudng géc véi (a) tai B 1dy mot diém A
a) Khing dinh nao sau day 1a ding?
A. cac mat cua tix dién ABMC la tam giac vuong
B. cac mdt cta tit dién ABMC la tam gidc vudng can
C. tam giac ACM vuong tai A.
D. tam gidc ACM vuong can tai M.
b) Goi H,K lan lwot 1a hinh chiéu cta B trén AM va AC. Khéng dinh nao sau day la sai?

A. AC1(BHK). B. BH L AC C. A, B déu dung D.A, B déu sai

c¢) Tim tap hop diém H khi M di dong.
A. H thudc duong tron duong kinh BK.
B. H thudc duong tron duong kinh AC.
C. H thudc duong tron duong kinh BM.

D. H thudc duong tron duong kinh AB.

d) Tim vi tri cila M d€ doan AM 16n nhat.
A. M=C B. M=B
C. M=H D. M=K

e) Tim vi tri cia M dé€ dién tich tam giac BHK 16n nhat.

A. M la cac giao diém ctia duong tron duwong kinh BC véi duwong tron tam B ban kinh
BA.BC

J2BA? +BC*

B. M la cac giao diém ctia duong tron duong kinh BC véi duwong tron tam B ban
Kinp L BABC

2 2BA* +BC

C. M la cac giao diém cuia dwong tron duong kinh BC véi duong tron tam B béan kinh
BA.BC

J2BA? + BC?

2

3
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D. M la cac giao diém cua dwong tron duong kinh BC véi duong tron tam B ban kinh
BA.BC

J2BA? + BC?

wBai lam: 34.

AB 1 BM

suy ra cac tam gidc ABM va ABC vuong tai B.
AB L BC

a) Ta c6 ABL(a):{

= MC L(ABM)

L n , |IMC_LMB
Tiép theo ta co
MC_L AB

=MC L AM hay tam gidc ACM vudng tai M.

BH 1 AM

b) Ta ¢
BH L MC

—=BH L (ACM)

=BH_LAC.

AC1BH
Va

ay ACLBK}:ACL(BHK) :

c) Dé thay BK ¢4 dinh va BHK =90° nén diém H thudc duong
tron duong kinh BK.Twt d6 ta c6 tap hop cac diém M la duong
tron dwong kinh BK.

d) MA? = AB’ +BM* ma AB khdng doi nén AM 16n nhat khi MB 16n nhit <> BM=BC<M=C.

2 2 2
lBH.I—KSBH +HK :BK

BHK:2 4

e)Tacd S

khong d6i nén

2
BK < BH=HK, lac nay AHBK vudng can tai H nén BH= b

BK
5

maxSg,. =

.1 1 1 1 1 1
Tacd —=—S+—Fi—5=-—"5+—5
BH® BA® BM" BK® AB" BC

A 1 1 1 1 1 1 2
neén 2 st——= |= >+ > & 5= St——
BA° BC BM® BA BM® BA“ BC

BA.BC

\V2BA? + BC?

2
B o oMB=—PABC M onacac giao diém cua duong tron duwong kinh

Bk Ty J2BA? + BC?
BA.BC

J2BA? + BC?

< MB=

Vay max$S

BC véi dwong tron tam B ban kinh
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Cau 35. Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh a, matbén SAB la tam giac déu va

SC= axﬁ . Goi H,K lan luot 1a trung diém ctia cac canh AB va AD.
a) Khang dinh nao sau day la sai?.

A. SH 1 (ABCD) B. SH 1HC C. A, B déu ding D. A, Bla sai

b) Khang dinh nao sau day la sai?

A. CK LHD B. CK_LSD
C. ACLSK D. Ca A, B, C déu sai
wBai lam: 35.

a) Vi H la trung diém cua AB va tam giac SAB déu nén

SH .1 AB

5

Lai c6 SH=¥,SC=a\/§, HC = DH? + DC? :_az

2 2
Do d6 HC? + HS? :3%+5i

=2a’ =SC"
= AHSC vuodng tai H=SH 1L HC

= SH 1 (ABCD).

Vay
SH 1 AB

) {SH 1LHC

b) Ta c6 AC LHKva AC LSH=>AC L (SHK)

=ACLSK.

Twong tw CK LHD (nhuw bai 32) va CK LSH=>CK 1 (SDH)=CK LSD.

Cau 36. Cho hinh chép S.ABCD c6 ddy ABCD 1la hinh chit nhat voi AB=a,BC= a\E , mat bén SBC la
tam gidc vuong tai B, mdt bén SCD vuodng tai D va SD= a\E .
a) Tinh SA.

A. SA=a B. SA=2a C. SA=3a D. SA=4a

b) Puong thing qua A vuéng goc véi AC cat CB,CD lan luot tai I,]. Goi H 1a hinh chiéu ctia A
trén SC.Goi K,L1la céc giao diém K,L cua SB,SD véi (HIJ).

Khang dinh nao sau day la ding nhat?
A. AK 1 (SBC), B. AL 1 (SCD) C. AK LSC D. Ca A, B, C déu diing

wBai lam: 36.
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a) ASBC vuong tai B=BC L SB ma BC L AD= BC L (SAB)

=BC_LSA.

Twong i ta ¢4 SA LCD nén SA L(ABCD).

Ta cé

SC=+DS? +DC* =a\/6
— SB=1/SC? —BC? =a\2

=SA=+SB’-AB’ =a.

Vay SA=a.

b) Do {1] 1LAC
IJ LSA

=1J L(SAC)=1] LSC

Lai c6 AH 1 SC=(HIJ) LSC=AK 1SC (1)
D& thdy BC L(SAB)=BC LAK (2)

Tt (1),(2) suy ra AKJ_(SBC).

Lap luan teong ty ta c6 AL J_(SCD) .

Cau 37. Cho hinh chop S.ABC c6 ddy ABC la tam giac vuong can tai B, AB=a,SA =a+/3 va
SA L (ABC) .Goi M la diém trén canh AB va AM=x (O <x< a) , mat phéng (a) di qua M va vudng
goc véi AB
Gia st thiét dién cua hinh chép S.ABC véi (a) la t& gidc MNPQ.
a) Hoi ti giac MNPQ 1a hinh gi
A. Hinh chit nhat B. hinh vudng C.hinh thang D. hinh binh hanh

b) Tim x dé dién tich thiét dién MNPQ 16n nhat.

A.x=% B.x=% C.x=% D. x=a
wBai lam:37. Ta c6 {(a) L AB =SA// (a)
SA L AB
Me(SAB)N(a)
Do d6 {SAc(SAB) = (a)n(SAB)=MN // SA Twong ty {(“) A% _pey (a)
BCLAB
SA /| ()
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M e(a)n(ABC) S
BC < (ABC)

BC //(«)

= (a)n(ABC)=MQ / BC,Qe AC

N &(SBC)n(a)
BCc=(SBC)  =(a)n(SBC)=NP /BC,PeSC.
BC //(«)

Thiét dién la t gide MNPQ.

b) Ta c6 MN // SA,PQ // SA=MN // PQ va
MQ // BC,NP // BC=MQ // NP nén MNPQ la hinh binh hanh.

MN // SA
Mat khac {NP / BC =MN L NP . Vay MNPQ Ia hinh chit nhat.

SA 1 BC

— 3
b) Ta c6 MQ=AM—x, MN_MB_\n MBSA_(a X)aJ_:\E(a—x)
SA AB AB a
2 2 2

Sy =MN.MQ=\/§(a—x)x=\/§[aZ—(x—%j <2 f

RN a
maxS, ;o == khi X:E.

Céu 38. Cho hinh chép S.ABCD c6 d4y ABCD la hinh vudng canh a, SA L (ABCD) va SA=a\2 . Gia
st ton tai tiét dién ctia hinh chép véi mit phang (0() di qua A vudng goc véi SC. Tinh dién tich thiét
dién.

2
D.S:4a\E
3 2 3 3

wBai lam: 38. Goi K 1a hinh chiéu ctia A trén SC thi
Ke(a).Trong (SAC) goi I=SONAK.

, BDLSA

aco }: BD L (SAC)
BD L AC

=BD L SC, mit khac () LSC nén BD // (a).

Ie(a)n(SBD)
Vay <BD < (SBD)
BD // ()
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= (a)(SBD)=HL // BD,HeSD,LeSB

Thiét dién la t& giac AHKL.

HL // BD
byDo | /PP b1 Ak =, = LAHKL
BD L AK 2
Ta co SA=AC=a\/E = ASAC can tai A, ma AK_LSC nén K la trung diém cua
SC = AK=X_-2_,
2 2
Lo HL_SH_SL_2 0 2.0 22
BD SD SO 3 3 3
~ 1 Za\/E aZ\/E
VaySAHKL:Ea. s - 3

Cau 39. Cho hinh chép tam giac déu S.ABC c6 canh day bang a, duong cao SO=2a.Goi M la diém
thudc duong cao AA' ctia tam gidc ABC. Xét mat phang (a) di qua M va vudng goc voi AA'. Dat

AM =x. Gia st ton tai thiét dién ctia hinh chop khi cit boi ( a) .

Gia str tinh dwoc dién tich thiét dién theo a va x. Xac dinh vi tri cia M dé dién tich thiét dién 16n nhat.

axﬁ 3axﬁ 3a 3a\/§
A x=—— B. x= =

C. x=— D. x
8 2 8 8

wBai lam: 39. Vi S.ABC 1a hinh chép déu nén

SO L(ABC)( O la tam tam gidc ABC).Do d6 SO LAA,
ma () AA, = S0 //(«).

Tuwong tu ta cting ¢ BC // (a)

Truong hop 1. x=0 thi thiét dién 1a diém A.

Ne

Truomg hop 2. 0<x< 73 thi M thudc doan AO(M = A).

Ta co:

Me(ABC)(a)

BCc(ABC)  =(a)n(ABC)=1IJ /BC,IeAB,Je AC

BC // ()
Me(a)n(SAA,)

Twong tw 1SOc(SAA;) = (a)n(SAA,)=MK //SO,KeSA.
SO // ()
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Thiét dién 1a tam giac KIJ .

Truomg hop 3. */_ # khi d6 M thudc doan

OA(M#0;M# A)

Tuwong tu nhw treong hop trén ta co:
Me(ABC) N (a)
BC < (ABC)
BC //(«)

= (a)n(ABC)=1] / BC,
Ie AB,Je AC '

Me(a)n(SAA,)

SOc(SAA,)  =(a)n(SAA)=MN//SO,NeSA,.
SO // («)

Ne&(a)n(SBC)

BC<(SBC) = (a)n(SBC)=EF //1J,N €EF

BC // ()

Thiét dién la t& giac IJEF.
a3

Truong hop 4. x= — thi thiét dién la doan BC.

b) Xét cac truong hop:

x=o:std=o,x=§:std=o
0<x££, thi S, =~ IJMK.
3 2
Tacé 1 JBC= 3 - AM _ X :1]:2’“@
BC AA, a3 3
2
MK AM  x
Tuwong tw = = = MK=2x+/3.
850 A0 a3 X3
3

Vay S :%¥2x«/§:2x2.

IJK

o 0

X2 «x<==%, dé thay IJEF la hinh thang nén Syer = %(I] + EF)MN
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a\3
_2xy3 EF_SN _OM X" 3~
~ 3 "BC SA, OA, a3

6

IJ

:>EF=2(x 3—a)

a3

MN_MA, 5
SO 0OA, a3
6

:MN=2(3a—2xJ§)

Vay Syer = %(4x\/§ - 3a)(3a - ZX\@) .

2
Xét cac treong hop ta thdy S, 16n nhat trong treong hop % <x< & va maxS, = 3% khi
B Baﬁ
s

Cau 40. Cho tam giac ABCtai C ¢ canh huyén nam trén mat phéng (P) va cac canh gbc vudng tao
voi (P) cac goc a,f3. Gia st 0 la do 16n goc gitta duong cao CK voi (P) Khang dinh nao sau day la

dung nhat?

A. sinaz\IZSinza+23in2[5 B. sinazafsinzastinZ[S
C. sin8=%,/sin2a+sin2ﬁ D. sin6=2,fsin2a+sin2ﬁ
3

w.Bai lam: 40. Ke CHJ_(P) thi CKH la goc gitta CK va (P) va dé thay

(CA,(P))=CAH=«,(CB,(P))=CBH=p

h CB= h

bat CH=h, tacdé CA=— -
sina sinf3

h’ h’
—+

AB2 = (ZIA2 + C82 = —2
a sin”f3

sin

1 1
:hz[ ——+— j
sin“a  sin"f

Xét tam gidc ABC c6 CK.AB=CA.CB A
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h h
— CK = CACB _ sina sinf3
AB 1 (sina+sin’
h?*| sin’asin®p

h

|Jsin” a+sin® B '
Ta co sinCKH:g:a,sin2a+sin2[3 .
CK

Cau 41. Cho hinh ch6ép S.ABCD c6 day ABCD la hinh vuéng canh a, tam O.
SO L (ABCD) , duong thang SA tao véi hai mat phang (ABCD) va (SBC) cac géc bang nhau. Goi H

1a hinh chiéu cta A trén (SBC).
a)Tinh SA khi HB :%

A5 B, &5 c. o p. 2B

2 "3 T4 2

b) Tinh gdc gitta dudng thang SA véi (ABCD).

A. o= arctan\/E B. = arctan\/g
5 7
C o= arctan\/g D. ¢= arctan\/g

wBai lam: 41.
a) D& thdy (SA,(ABCD))=SAO=¢ nén SO=SAcos¢ (1).

OI L BC

Goi I la trung diém cua BC thi ta c6
SO LBC

= BC L (SIO)

Ké OK LSI thi OK LBC nén OK L(SBC).

Ké At //OK cit CK tai H, khi d6 ta co

AITCR  AHL(SBC) nén (SA,(SBC))=SAH=¢ do dd
cx 1 (ssc)~ AT ) nén (SA,(SBC))=SAH =¢ do do6

AH=SAcos¢ (2).
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Tw (1),(2) tacé6 AH=SO.

2
Khi BH :% thi trong tam gidc vuong HAB c¢6 AH =+ AB’ -HB’ = ,az —(%j =—

2 2
—=S0= AH—£:>SA— SOZ+OA2:\/(a\2/§J +[a\fJ _a5.

2
\F =>¢= arctan\F
af 2

b) tanq)——

Cau 42. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat, SA L (ABCD), SC=a. Géc giita

duong thang SC véi cic mat phang (ABCD) va (SAB) lan luwotla a va .

a) Tinh SA
A. SA =asina B. SA=acosa
C. SA=atana D. SA =2asina
b) Tinh AB
A.%a Cos(ourﬁ)cos(a—[o’) B.2a\lcos(a+ﬁ)cos(a—ﬁ)
C. 3a\lcos(a+ﬁ)cos(a—ﬁ) D. a\/cos(a+[5)cos(a—ﬁ)
»Bai lam: 42.

a) Do SA L (ABCD)=(SA,(ABCD))

=SAC=a.

BCLAB

= BC L (SAB)
BC LSA

Twong ty {

= (SC,(SAB))=SBC=p.

SA =SCsina =asina

b) SB=SCsinB =asinf

=a\/1—cos2[3 _1-cos2a
AB=1SB® ~SA® =,[a’sin?f —a’ sin’ 2 2
=a\lcos(a+ﬁ)cos(a—ﬁ)
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Cau 43. Cho tit dién OABC c6 OA,OB,OC d6i mot vuong goc . Goi H 1a triec tam cua tie dién . Goi
A,B,C laba goc trong ting cua tam gidc ABC.

Dit o= AOH, B = BOH,y = COH. Khang dinh nao sau day la dting nhat?

A sinfa_sin’B _sin’y B sin*2ac _sin’*2B  sin®2y
" sinA  sinB  sinC " sin2A  sin2B  sin2C
C sin® 2o sin*2B  sin®2y D sinfa_sin’f _ sin’y
" sinA sinB sinC " sin2A  sin2B  sin2C

wBai lam: 43. (HS ty giai)

Cau 44. Cho tt dién ABCD ¢6 BDC =90°. Hinh chiéu H cua D trén mét ph:fmg ABC 1a truc tam tam
giac ABC.

a) Tinh CDA. .

A. CDA =60° B. CDA =90° C. CDA =45’ D. CDA =30’

b)Khang dinh nao sau day la dung nhat.

A. 6(DA? + DB? + DC*) 2 (AB+BC+CA)’ B. 6(DA” + DB’ + DC*) > 5( AB+ BC+CA)’

C. 3(DA? + DB’ + DC?) > (AB+BC+CA)’ D. 2(DA” +DB? + DC?) 2 3(AB+BC+CA)’

wBai lam:44.
BC L DH

a) Vi = BC L (ADH)
BC L AH

=BCLDA (1)

Twong ty ta c6 (BDH) L AC= DB L AC, vi vy

= DB L (ACD)
DB LAC

{DB 1DC

=DBLDA (2).
Twr (1),(2) suy ra DA 1L(BCD)= DA LDC ha CDA=90".

b) Tl cau a) ta thdy tit dién ABCD c6 cac canh DA,DB,DC d6i mot vudng goc.
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Theo BDT Cauchy-Schwraz ta c6

(AB+BC+CA) <3(AB*+BC* +CA?)

AB?=DA? + DB’
Ma {BC*=DB’+DC* nén (AB+BC+CA)’ <6(DA?+DB’ +DC?).
CA?=DA’ +DC

Déng thitc xay ra khi AB=BC=CA = AABC déu, két hop véi chan duong cao ctia D tring véi
tam day ta duoc D.ABCla hinh chép déu dinh D.

Ciu 45. Cho tt dién OABC ¢6 cac canh OA,OB,OC dbi mét vudng goc. M la mét diém bat ki thudc
mién trong tam giac ABC.

MA?> MB* MC?

a) Tim gia trinhéo nhatcia T=——+—+— .
OA" OB° OC

A. minT=3 B. minT=2 C. minT=4 D. minT=6

b) Goi H 1a triec tdm tam giac ABC va a,(,v lan luot 1a géc gita duong thang OH véi cac duong
théng OA,OB,OC. Tim gia tri 16n nhat ctia A =cotacotBcoty

A.maxA:g B. maxAzg C. maxA:% D. maxA =2
o) Tim GTNN céia S = cosax +2 cosf3 N cosf3 +zcosy L cosy +2cosa
cos”y cos” o cos” 3
A. minS=643 B. minS=13 C. minS=6 D. minS=4

wBai lam: 45.
a) Goi N=AMNBC, ké MM, // OA thi ta co

{OA +(0BC) = MM, L (OBC)

MM, // OA
ké MA, LOA,A, eOA . Khi d6

AM? = AA? +MA? = AA} +MO? - OA?
=OM’ +(AA -OA,)(AA, +OA,))

=OM’* +OA(OA -20A,)

=0OM’ +OA* -20A.0A,

AM’ _OM’ . 20A, ().

S =
YT GAT T oAz OA
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Tuong tu goi B,,C, la cac diém tuong tw nhu A, thi ta cd

MB? OM? 20B
= +1- 1 (2)
OB> OB OB

MC*  OM? 20C
2 = r+1- ' (3)
oc” oOcC ocC

Tir (1),(2),(3) ta 6 T:OMZ( 1, 1,1 )_2[0A1+0B1+0C1]+3

OA*> OB* OC? OA OB OC

Goi H 1a truc tam cua tam giac ABC thi ta da biét két qua quen thudc

2
1 1 1 1 OM _2[OA]+OB]+OC1]+3

st—t+—5=—7> nén T=——
OA" OB OC” OH OH OA OB OC

OA, NM S ;-

Mit khédc —1=—+
OA NA S,

Tuong tu OB, _Syac OC, _Suas 5 OA1, OB, OC, _
" OB S,. OC S,. OA OB OC

oMm*

2

Do doé T= +1>2 do OM>COH.

Vay minT=2 khi M=H.

Cach 2. Dat OA=a,0B=b,0C=c.Do A,B,C,M dong phéng nén ton tai x,y,z sao cho
mszj+y(ﬁ+zO? (x +y +z =1 )

Ta co m=®—ﬁ=(x—1)5+6+6, binh phurrong v6 hudng ta duwoc

2 21.2 2.2
AM? = (x-1) a* +yb? 427" = B (-1 + L2 2
a a
MB>  x*a’ 2 7z’ MC? X%’ y’b? 2
Tuong tu OB b’ +(y_1) + B2 OC: &2 + 2 +(Z_1)

Vivay T =(al2+%+cl2j(a2x2 +b’y? +c2z2)+1

2
> (Lax + %.by + 1.cz] +1=2 ( Theo Cauchy-Schwarz)
a C

Vay minT=2 .

b) Dé thdy o= AOH,B=BOH,y=COH.
1 1 1 1 OHY) (OHY (OHY
Ta co == + + -1
OA’> OB* OC’ OH OA OB oC
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< cos’a+cos’B+cos’y =1 (1)

— < oS’ X = L __cotix (*)

Lai cO 1+tan’*x= — = .
Cos” X I+tan"x 1+cot”x

Ap dung CT (*) cho x nhan céc gié tri o,y va két hop voi (1) thu duoc

cot’ a cot’B cot’y
l+cot?a 1+cot’p l+cot’y

Dét x=cot’ o,y =cot’,z=cot’ y (x, y,z> 0) thi bai toan tré thanh

Cho x,y,z>0 thoa x Y . 2 =1. Chting minh xyzsl.
1+x 1+y 14z 8

Tacd —+— +-2 Jol-—=F 4 2 59 yz
1+x 1+y 1+z 1+x 1+y 1+z (1+y)(1+z)
et Y2 (3,
1+x \(1+y)(1+z)

Tuwong tir ta co :

1:}722 (1+x>)(?1+z)(3) va 1iz22 (1+x))(%]1+y) (4)

Nhan theo tiing v& cac BDT (2),(3)(4) ta duoc xyz S% (dpem).

c) Twong tu nhu cau b) ta c6 minS= 63
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[CHUONG III. VECTO-QUAN HE VUONG GOC]
HAI MAT PHANG VUONG GOC

A. CHUAN KIEN THUC
A.TOM TAT GIAO KHOA.

1. Géc gitra hai mit phang.

Géc gitra hai mat phang 1a goc gitta hai duong thang Ian luot véi hai mat phang do.

ASICICIRES

Néu hai mit phang song song hodc triing nhau thi ta néi géc gitra hai mit phang d6 bang 0° .

Dién tich hinh chiéu S'=Scosd

Trong d6 S la dién tich da gidacnam trong (P), S' 1a dién tich da gidc nam trong (Q) con ¢ lagoc
gitta (P) va (Q) .

2. Hai mit phing vudng goc.

2.1. Pinh nghia. \
N

Hai mat phang vuoéng géc voi nhau néu goc gitta chung bang

90°.

7)1 (Q) = {(P)() -0 Ny

2.2. Tinh chét. R
. Hai mit phang vudéng gdc véi nhau khi va chi khi trong mit phang nay c6 mot duong thang
vuong géc véi mat phang kia.
ac(P
(*) =(P)L(Q).
al (Q)
. Néu hai mit phang vudéng gdc véi nhau thi bat et deong thang nao nam trong mat phang va

vudng goc vai giao tyén cling vudng goc voi mat phang kia.

)1 3%
figfm(g):“@) a
alb a o
b
Q
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. Cho hai mat phéng (P) va (Q) vudng goc véinhau. Néu tir mot diém thudc mat phéng (P)

dung mot duong thang vudng géc véi mit phang (Q) thi duong thang nay nan trong (P) .

Ae(P)

(P)J_(Q) :>aC(P).

Acal(Q)

Néu hai mit phang cat nhau cing vudng géc véi mot mat phang thi giao tuyén ctia ching cling

vuong goc véi mat phang do

(P)L(R)

(QL(R) =AL(R)

(P)n (@)=

3. Hinh lang tru ding, hinh hp chit nhat.

o Hinh lang tru ding la hinh lang tru c6 cdc canh bén vudng géc vdi hai mat
day.

- Cac mat bén la cac hinh chir nhat.

- Cac mat bén vudng goc voi hai day

- Lang tru ding co6 day 1a da giac déu dwoc goila lang tru déu

o 2. Hinh hdp ch* nhat la hinh lang tru ding cé ddy la hinh ch nhat.

- Tét ca cadc mdt déu 1a hinh ch nhat

- Duong chéo d =+/a> +b*+c* vdéi a,b,c 1abakich thudc.

o 3. Hinh 14p phuong 1a hinh hop ch* nhat ¢6 day va cac mat bén déu la
hinh vuong.

4. Hinh chép déu va hinh chép cut déu.

. Hinh ch6p déu la hinh choép c6 day la mot da giac déu va chan
duong cao trung voi tam cuia da giac day.

- Céc canh bén ctia hinh chép déu tao véi day cac gocbang nhau

- Cac mat bén ctia hinh chép déu 1a cac tam giac can bang nhau.

- Cac mit bén ctia hinh chép déu tao véi day cac gécbang nhau.

. Phén cta hinh chép déu nam gitta ddy va mot thiét dién song song
véi day cat tat ca cac canh bén ctia hinh chép duoc goi la hinh chép cut
deéu.

Hai day ctia hinh chép cut déu la hai da gidc dong dang.
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B. LUYEN K NANG GIAI CAC DANG BAI TAP.
Bai toan 01: TINH GOC GIUA HAI MAT PHANG.
Phwong phap:

Dé tinh goc gitta hai mit phang (a) va ([3) ta c6 thé thuee hién theo mot trong cac cach sau:
Cdch 1. Tim hai dudong thang a,b Tan luot vudng gdéc véi hai mit phang (a) va ([;’») . Khi d6 goc gitra
hai dwong thang a,b chinh la géc gitta hai mit phang (a) va (ﬁ)

a J_(a)
(o))

Cdch 2. Tim hai vec to rTl,rTz c6 gid lan luot vuong goc voi (a) va (ﬁ) khi d6 goc gitta hai mit phang

nn,

(«) va (B) xac dinh boi cosd =

nn,

Cdch 3. St dung cong thirchinh chiéu S'=Scosp, tir d6 d€ tinh cos¢ thitacantinh S va S'.

Cdch 4. X4c dinh cu th& gbc gitta hai mit phang roi st dung hé thizc lugng trong tam giac d&tinh. Ta

thuong xac dinh goc gitta hai mit phang theo mot trong hai cch sau:

o Tim giao tuyén A= (04)m (ﬁ)

e  Chonmitphang (y)LA ﬁ . ‘7

. Tim cac giao tuyén a:(y)m(a),b:(y)m((s’o}

© ((0)(B)=(ab)

. Tim giao tuyén A=(a)n(B)
. Ldy Me(B).Dung hinh chiéu H cia M trén (a)
. Dung HN LA=MN_LA.

Phuong phap nay c6 nghia la tim hai duong thang ndm trong hai mat
phéng (a),(B) va vudng géc véi giao tuyén A tai mot diém trén giao [
tuyén. a H

Cacvidu
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Vi du 1. Cho hinh chép S.ABCD c6 day ABCD la hinh chitnhat AB=a,AD =a \é_ .Canhbén SA
vuong gocvoiday va SA=a.

a) Goc gitta hai mit phang (SCD) va (ABCD).

b) Goc gitra hai mit phing (SBC) va (SAD).

Loi giai.

a) Taco (SCD)(ABCD)=CD

= CB L(SAD)

CD LSA
CDLAD

(SAD)n(ABCD)=AD,(SAD)(SCD)=SD

= ((SCD),(ABCD)) —(DA,SD)=SDA = ¢

SA a

1
AD a3 3

tan = =d=30°

AD N(SAD)
b) Tacé {BCN(SBC) = (SAD)n(SBC)=d // AD // BC.
AD // BC

Ald d/ AD
Vi {S :SALd,{ 4

=d L AB nén (SAB) Ld
d// AD AD 1 AD

(SAB)~(SBC)=5SB,(SAB)(SAD)=SA suyra ASB chinhla géc gitta hai mit phang (SBC) va
(sAD).

Tam gidc ASB vudng can tai A nén ASB=45".

Vi du 2. Cho hinh 1ap phuwong ABCD.A'B'C'D'. Tinh géc giita hai mit phang (A'BC) va (A'CD) .

Loi giai.

Cdch 1.

Taco (A'BC) m(A'CD) =A'C.Goi O latam cuahinh vuéng ABCD va H lahinh chiéu vudng goc
caa O trén A'C.

{BD 1AC
(6]

=BD 1(ACA")=BDLA'C
BD L AA'
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. |A'CLOH
Vay
A'CLBD

= A'CL(BDH).

(BDH)(A'CD)=HD,(BDH)n(A'BC)=BH

=((A"BC),(A'BD))=(HB,HD).

Tam gidc BCA' vuong tai B c6 duong cao BH, do do

11 11 1_3 o 2
BIZ BAZ BC P T TP TG
(a2)

Twong tw DH = a\/% .

2a’ N 2a’ 92
2 2 py?2 Lot —
Ap dung dinh 1i c6sin cho AHBD ta c6 cos BHD = HB +HD “BD”_ 3 3 5 _1
2HBHD , 2" 2
3

= BHD=120". Vay ((A'BC),(A'BD))=(HB,HD)= 60

Cich 2. Goi H=A'C(BDC'), do mit chéo (BDC') ting véi dudng chéo A'C nén (BDC') LA'C .
Vay goc gitta hai dwong thang HB,HD chinh la géc gitta hai mat phang (A'BC) va (A'CD).

Do CB=CD=CC'=HB=HD=HC' vd BD=BC'=DC'=a\2 suy ra H la tam cua tam gidc déu
C'BD= BHD= 120.

vay ((A'BC),(A'BD))=(HB,HD)= 60

AB'LA'B

:>AB'J_(A'BC)
AB' 1 BC

Cach 3: Do {

Twong tu AD' L(A'CD) nén ((A'BC),(A'BD))=(AB',AD")=60°

(vi AAB'D' déu).

Vidu 3. Cho tt dién ABCD ¢6 AB=b,AC=c,AD =d d6i mot vudng goc. Goi a3,y lan lugt la goc
gitta mat phang (BCD) v6i cdc mit phang (ACD),(ABD),(ABC) .
a)Chtng minh cos’ a+cos’B+cos’y =1.

b) Tinh S theokhi a = 30°,ﬁ = 450,y =60°

BCD

Loi giai.

a) Cach 1.
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Ké duong cao AH cuatam giac ACD, do

AB 1L AC
ABLAD

= AB L (ACD)=ABLCD.
Vay (ABH) 1 CD va CD la giao tuyén ctia hai mat phéang (ACD)
va (BCD) nén a=AHB.

Ta cod

AB b \ 1 1 1 1 1 .

= , ma = + =+
AH AH AH> AC? AD* & d?
byc? +d?

cd

tana =

tana =

2 12
Mat khac 1+ tan’ a =———=> cos’a = —— Czdz 272"
cos” b°c”+c¢’d*+d°b
Tuong twtacd:
bzdz bZCZ

cos’B = , cos’y =
P e T ed +d? Y L + A

T d6 suy ra cos” a+cos’B+cos’y=1.
Cdch 2. Goi H lahinh chiéu caa A trén (BCD) va I la trung diém caa CD. Dit

AB=b,AC= ¢, AD= d=[ b= /= d f- ¢

2 12
BH.BI=BA“=b BH bz(C2+d2)

D& thay AH L (BCD) va s 2 T\ T ) g
Y (BCD) v HIB=1A>= <9 H d?
¢t +d?

. B . 2 2 . 2 2

Suyra AH=— AB+ AT, ma IC-AC € _xj- & Aci © D nén
1+k 1+k ID AD” d ¢ +d c+d

— d? — b2c? +d2b? I
AH= AB+ AC+ AB

b2c® + 2d? +db? b2C2+c2d2+d2b2(C2+d2 ¢ +d> }
_ C2d2 . d2b2 . bZCZ (_i_

b+ +
b’c®> +*d* +d’b®  b’c® +c’d® +d’b? ¢ b*c® +c*d* +d’b?

Laicé b,c,d Tan lwot 12 cac vec to vudng goc véi cdc mit phang (ACD),(ABD),(ACB) Tte d6 ta co:

S b2c2d?
oo A e og g od
‘b‘ AH b2 +2d? +d?b?  Abic? +2d? +d?b?
b b?c*d?
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c.AH bd d.AH bc
B B T T Ty RN o

Suy ra cos’ a+cos’B+cos’y =1

Tuong tw: cosp=

b) St dung cong thikc hinh chiéu

Goi H la hinh chiéu cia A trén (BCD).

Trudc tién ta chiing minh tam giac BCD nhon. Khong giam tong

quat, gia st B 16n nhat.

Tac6 CD*=AC* +AD* =¢” +d’ D
Tuong tw CB> =b” +c*,DB* =b” +d’ A

Ap dung dinh 1i c6sin cho ABCD ta c6 c

(b2+c2)+(b2+d2)—(c2+d2)
2 (0% +*)(b% +d?)

2
= 2b >0 do dé B nhon, hay tam giac BCD nhon.

2\/’(b2 +c )(b2 + dz)

{AH 1CD
Tacéd

=BH 1 CD, tuong tutacdé CH_LBD tirddsuyra H latriectam cta ABCD, ma
AB 1 CD

ABCD nhon nén H thudc mién trong tam giac BCD .Do d6
Secp =Sipc +5

5D = Sy +Spcp =S g €OSY +S 5, OB+ S, o, cosa

be++/2bd +/3cd
y .

HBD

= %bc cos60° + %bdcos450 + %cd cos30° =

Vi du 4. Cho hinh chép S.ABCD c¢6 day ABCD la ntra luc giac déu noi tiép trong duong tron duong
kinh AB=2a;canh bén SA vuéng géc véi ddy va SA=ay3.

a) Tinh géc gitra hai mat phang (SAD) va (SBC) .

b) Tinh géc gitra hai mit phang (SBC) va (SCD) .

Loi giai.
BD L AD

= BD L (SAD)=>BD LSI. Dyng DE LSI,EeSI
BD LSA

a) Goi I=ADNBC thi SI=(SAD)m(SBC).{

khi d6 (BDE) LSI. Do d6 BED la géc giita hai mat phéng (SAD) va (SBC).
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Do ddy ABCD la ntra luc gidc déu nén IAB=IBA =60° = AIBA déu.

Vi vay Al=AB=2a, SI=+/SA? + AI* =4f(ax/§)2 +(2a)2 =

DE DI a 1 SA 3

SATSL ar 7o

BD L (SAD) = BD L DE. Trong tam giac vuong BDE ta c6

Na

Vay ((SAD),(SBC)) = arctan\/_7

Dé thdy ASAI~ ADEI=

tan BED = % = = \ﬁ = BED = arctan\ﬁ .

b) Dung AP 1L SH,PeSH.

Do CD 1 (SAH)= AP LCD=> AP 1(SCD).

Tuong tw, dung AQ L SC,QeSC thi AQL(SBC).

Do d6 PAQ=((SBC),(SCD)).

Trong tam gidc SAH taco:

1 1 1 1 5

1
= + = + -
AP* AS* AH? (a Jg)z [a Jng 3a?
2

:AP:a\F
3

Dé thdy ASAC vudngcantai A nén AQ=

%scz—SA*E:&

2 2

AP L (SCD)= AP LPQ.

3
Trong AAPQ c6 cos APQ= :P = \FE = \? = APQ= arccos@
a
2

J10

Vay ((SBC),(SCD)) = arccos? .

Bai toan 02: CHUNG MINH HAI MAT PHANG VUONG GOC.
Phuwong phap:

D& chttng minh hai mat phang (a) va (ﬁ) vudng goc voinhau ta cd thé dung mot trong cac cach sau:

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 | HAI MAT PHANG
VUONG GOC



(e[ YNV ORY 0[N [CHUONG III. VECTO-QUAN HE VUONG GOC]|

Cdch 1. X4c dinh géc gitta hai mit phang, roi tinh truec tiép goc d6 bang 90° .
((«).(B))=90° = () L (B).

Cdch 2. Chting minh trong mit phéng nay c6 mot duong thang vudng géc voi mt phang kia.

ac(a)
{aL((ﬁ) =(a)L(B)-

Cdch 3. Tim hai vec to ni,ni Tan luot vudng goc véi cadc mit phang (a),(ﬁ) r6i chitng minh n—erz =0.

Cacvidu

Vi du 1. Cho hinh chop S.ABCD c6 canh SA = a, cac canh con laibé“mg b.
a) Chtiing minh (SAC) L(ABCD) va (SAC) L(SBD).
b) Tinh duong cao ctia hinh chép S.ABCD theo a,b.

¢) Tim su lién hégitta a va b d€ S.ABCD la mét hinh chép déu.

Loi giai.

a) Goi O=ACNBD, vi tt gidc ABCD c6 tat ca cac canh déu bang
b nén no 1la mét hinh thoi, vithé AC L BD va O latrung diém cta
BD.

Mat khac SB=SD=b=ASBD céan tai S, do dé SO LBD.

= BD 1 (SAC)

. |BDLAC
Vay
BD 1 SO

= (SAB) L (ABCD) va (SAC) L(SBD).

(SAC) L(ABCD)

e SAC) ké SH L AC,He AC thi SH 1 (ABCD), hay SH 1z
(SAC)O(ABCD)zAC nen trong( ) e € thi ( ) ay a

b) Tacéd {

duong cao cua hinh chép.
Do hinh chép c¢6 cadc canh SB=SD=b,CB= Cd= b,AB AI> nén cactam giac SBD,CBD,ABD 1a cac
tam gidc cAn bang nhau suy ra OS=0A =OC=>ASAC vudng tai S. Ttr d6 ta c6
SASC _ ab
AC 2> +Db? '

b) Hinh chép S.ABCD 1a mot hinh chép déu. thi cic canh bén bangnhaunén a=b.

SH.AC=SASC=S5H-=

Va khi a=b thi AC= ax/z ma ABCD la hinh thoi canh a nén nélahinh vuong, tit d6 S.ABCD la mot
hinh chép déu.

Vay S.ABCD la mot hinh ch6p déu khiva chikhi a=b.
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Vi du 2. Cho tam giacdéu ABC canh a.Goi D la diém ddi xting cia A qua BC. Trén duong théng

d L (ABCD) tai A ldy diém S sao cho SD = % . Chiing minh (SAB) L (SAC).

Loi giai.
Goi I latrung diém cua BC thi Al L BC va I ciingla trung diém ctia AD.

. [BCLAD
{ =BC L(SAD)=BC LSA.

Ta céd
BC_L1LSD

A 1TH

g sA L(HCB). Suy ra

S
Dung IH L SA,HeSA, khi d6 ta cd {S

goc gifra hai mit phang (SAB) va (SAC) la BHC.

Ta co AAHI~AADS:>E=£.
SD AD

Ma AI:%,AD:ZAI:a\@,

P ay3 a\/g
— 2 (af6) 3a2 AISD 5 "5 a BC .
= = _ = IH: = =—=— H = .
SA =+AD?+SD \/(a\@) { > ] ~= suyra VSRR AR — BHC =90
2

Vi du 3. Cho hinh chép déu S.ABC, c6 d6 dai canh day bang a. Goi M,N Ian luot 1a trung diém ctia
cac canh SA,SB. Tinh dién tich tam gidc AMN biét rang (AMN) 1 (SBC) . (DH khéi A-2002)

Loi giai.
s
Goi K latrung diém ctia BC va I=SKNMN. T gia thiét ta cd

MN=%BC=%,MN//BC:>I 12 trung diém ctia SK va MN . Ta c6

N

ASAB =ASAC = hai trung tuyén twong tng AM = AN = AAMN \

cén tai A= AT LMN. ¢
(SBC) L(AMN) A K

(SBC)n(AMN)=MN

Alc(AMN) °

AILMN

Mat khac

= Al L (SBC)= Al L SK= ASAK can tai A:SAzAKz#.

2 2 2 2
Ta c6 SKQ:SBZ—BKZ:%—%:% — Al =+/SA2—SI* = SAz—(STKJ =a*41m.
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a*\10

16

Tacd S

lMN.AI =
2

AMN —

Vidu 4. Cho hinh hép cht nhat ABCDA'B'C'D' ¢6 AB=AD=a,AA'=b.Goi M latrung diém ctia

CC'. Xac dinh ti so % déhai mat phéng (A'BD) va (MBD)

vudng goéc véinhau. (DH khéi A-2003)

Loi giai.

Goi O latam ctua hinh vuong ABCD.

ACL1BD
AA'l BD

Tacé BD=(A'BD)~(MBD), { =(ACC'A)L BD

(ACC'A")LBD
Vay {(ACC'A')n(A'BD)= OA' do dé goc gitta hai dwong thang OM,OA’ chinhla goc gitta hai mét
(ACC'A")n(MBD)= OM

phang (A'BD) va (MBD).

AC' JAB*+AD?*+AA?  \2a’+b?
2 2 2

Tacd OM =
2 2
OA'22A02+AA'2:[%] +b2:%+b2.

2 2
MA'Z:A'C'2+MC'2:a2+b2+(gj :a2+%.

Hai m4t phang (A'BD) va (MBD) vudng géc voinhau <> AOMA' vudngtai O < OM’ +OA” =MA"

2 2 2 2
P [P U P R S A
4 2 4 b

(A'BD) L(MBD) khi % =1(Khidé ABCD.A'B'C'D' la hinh lap phuong)
Bai toan 03: UNG DUNG CONG THUC HINH CHIEU.

Gia st S 1a dién tich da gidc (H)namtrong (P) va S' ladién tich
ctiahinh chiéu (H')caa (H) trén (P') thi S'=Scos¢ trongdé ¢ la

gbc gitra hai mat phang (P) va (P').
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Cacvidu

Vi du 1. Cho lang tru t gidc déu ABCD.A'B'C'D. Mot mét phang (a) hop véi mét phang day
(ABCD) mot goc 45° va cat cac canh bén ctia lang tru tai M,N,P,Q . Tinh dién tich thiét dién, biét canh

dya ctialang tru bang a.

Loi giai.

Goi S la dién tich thiét diéen MNPQ.

Ta c6 hinh chiéu caa MNPQ xudng (ABCD) chinh la hinh vuong
ABCD.

§'=S a’

ABCD

Goi ¢ =((a),(ABCD)) thi ¢ =45°

2

Do S':SCOS¢=572:>S=\ES'=\Ea2.

Vi du 2. Cho tam gidc ABC c¢6 AB=3a, duongcao CH=a va AH=a nam trong mat ph:fmg (P) . Trén
cac duong thang vudng géc véi (P) ketir A,B,C Ian luot 1dy cac diém A'B,C' twong tingnam vé

mot phia cua (P) sao cho AA, =3a,BB, =2a,CC, =a. Tinh dién tich tam gidc A'B'C'".

Loi giai.

2
Ta co SABC:?’%.

Vi CHLAB,CH=a,AH=a=AC=ay2 va BAC=45".
Goi I=B'C'nBC,] =A'C'nAC.

Taco CC':%BB':BC:CI

co—lanma=lacoa?
3 2 2

Xét ABCH ta c6 BC? =BH? + CH? =5a% = BC=a\/5

Mat khac

2 2 2
AB?* =CA® + CB? —2CA.ABcosC :>cosC:CA +CB —AB :—l_
2CA.CB 10

2
Xét AIC] tacé IJ* = CI* +CJ* - 2CLCJ cosIC] = 2643 :
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Ké dudng cao CK cua AICK, do CC'L(ICJ) nén C'K L1].

Vay C'KC chinh la géc gitta hai mat phang (ABC) va (A‘B‘C')

nén S,5c =S, g cosC'KC.

2
. . , 1
Ta co SICI = %SABC = 3%, mat khac SICJ = EI].CK
5’
:CK:—ZSIG 2 _3a

T 262 26
2

cC'  a 26
CK 3a 3

J26
3

Ma 1+tan’C'KC S = cosC'KC=—.
cos’C'KC I35

S SABC \E

c0sC'KC=S, ... .= = a’.
A'B'C A'B'C COSC'KC 2

Xét AC'CK tacod tanC'KC=

Vay S

ABC —

Vi du 3. Cho hinh 1ap phrwong ABCD.A'B'C'D' c6 canhbéng a . Goi (a) 1a mat phang di qua tam

O cta hinh lap phwong va vudng gdéc voi duong chéo AC'. Tinh dién tich thiét dién cua hinh lap

phuong ABCD.A'B'C'D' catbdi (a).

Loi giai.

Goi M la trung diém ctia BC, do MA =MC'=ay5 nén AMAC' can tai

M, ma O la trung diém cia AC'=MO LAC' =M e(a) .

Tuong ty, (a) sécit cac canh DC,DD', A'D", A", B'B tai cic diém N,P,QN,S . Thiét dién la luc gidc
MNPQRS .Xét phép chié vudng goc xudng mit phang (A'B'C'D'), tacéd hinh chiéu ctia luc gidc
MNPQRS laluc giac M'N'D'QRB'.

Goi S,S' Ian luwot la dién tich cua cac luc giac MNPQRS va

M'N'D'QRB'thi S'=Scos® (1) véi ¢ 1a goc gitta mat phang (a) va A

mét phang (A'B'C'D').

Tacé S'= SA'B'C'D' _(SA‘QR + SC'M'N')

2 2 3 2
=az_(a§+%}=% (2) a
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Goi I latam cta hinh vuéng A'B'C'D' thi (ICC')J_B'D' nén CIC' la goc gitta hai mit phang (CB'D')

vamat phang (A'B'C'D') .
a2
IC _ IC

ec_ € 2 1
ic Jecrie [L a0 B
2

Tacbd cosCIC' =

Laic6 («)//(CB'D') nén ¢=CIC':COS¢=% (3)
3a’ \F ,
. c o S 4 343
T (1),(2),(3) taco S= costh = L ==
NG
Vay dién tich thiét dién 13 S= 3\?2 .

Bai toan 01: XAC PINH THIET DIEN CHUA MOT PUONG THANG VA VUONG GOC VOIMOT
MAT PHANG.

Phuwong phap:

Bai Toan: Cho mit phéang (a) va duong thang a khong vudng goéc y R

voi (a) Xéc dinh mat phang ([5) chtta a vavuong gbc voi (a) . .

Dé giai bai toan nay ta lam theo cac budc sau: , 7~ b d_ —]
. Chon mot diéfm A ea :

. Dung duong thang b diqua A vavuong goc véi (a) . Khi a H

d6 mp(a,b) chinh lamit phing (B).
Cacvidu
Vi du 1. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a

canh SA L ( ABCQ va SA = a«/g. Goi (a) la mat phéng chtta AB va vudng goc véi madt phéng (SCD) .

Xac dinh va tinh thiét dién ctia hinh chép S.ABCD khi cat boi ().

Loi giai.
Ké AH1SD.

Do SA L(ABCD)=SA 1L CD , laicé CD L ADnén

CD L(SAD)=CD LAD. s

AH 1SD

= AH 1 (SCD)
AH1CD

Tt d6 ta co {
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= (ABH) L (SCD).

Vay (ABH) chinh la mit phang (a).

ABc(a)

CD < (SCD)
AB // CD
He(a)N(SCD)

Ta co

= (a)n(SCD)=HK // AB // CD. Thét dién la tt gidc AHKB .

Dé thdy AHKB la hinh thang vudngtai A va H,nén S AB+HK)AH.

1
AHKB — E(

Taco + = =2 S A

11 1 1 1_4 a3
AH> AS*  AD? ( 22> 3 2
a\E)

HK _SH _SH.SD _SA’
CD SD SD* SD?

Trong ASCDc6 HK // CD nén

2 2
- SA % 3 _pp-3cp-2a.
SA’+AD’ 3a’+a’ 4 1 1
1 1 3a)3a 7233
Viv S, = L(AB+HK)AH= | a4 32 |¥32_ .
3y Sy =5 ) 2(a 4} 2 16
Vidu 2.

a) () lamit phang chtra SD va vudnggéc véi (SAC). Xéc dinh va tinh dién tich thiét dién caa (a)
voi hinh chép S.ABCD.
b) Goi M la trung diém ctia SA, N la diém thudccanh AD sao cho AN=x.Mit phang (B)di qua

MN va vudng géc véi (SAD). Xéc dinh va tinh dién tich thiét dién ctia hinh chép cat boi (B).

Loi giai.
a) Goi E latrung diém ctia canh ABva O la giao diém ciia AC va DE thi ADCE lahinh vudng ¢
tamlaO.

Tacé SA L(ABCD)=>SA 1L OD, thém nita OD L AC=OD L (SAC).

Tir d6 tacé OD L (SAC)=>(SDO) L(SAC).

Vay (SDO) chinh la mit phang (a).

Thiét dién ctia hinh chop véi mat phéng (0&) la tam giac SDE.
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Tacd SO=+JOA?+AS? = / a‘/_ \f

BC=DE=a\2,do DE L (SAC)=DE L AO=5,, :%SO.DE

Me(B)(SAB)
Vay {ABc(SAB) = (B)n(SAB)=MQ// AB,Qe SB.
AB//(B)

Ne&(B)(ABCD)
Tuong ty, {ABc(ABCD) = (B)n(ABCD)=NP / AB,PeBC.
AB//(p)

Thiét dién la ti giac MNPQ.

Do {NP /| AB

MO / AB =NP /MQ (1)

. {MNc(SAD)
Lai c6 = ABLMN (2)

AB L (SAD)

Tw (1),(2) suy ra t giac MNPQ la hinh thang vuong tai M va N.

Do d6 Syypq = %(NP +MQ)MN

MN =AM + AN? = \/— 2 _Na’ +4X MQ:%ABza

NP _DN_ \n_ AB.DN_Za(a—X)_z(a_X)

AB DA - DA a

. 1 Ja? 14 (3a—x)Va?+4x°
Vay SMNPQ:E(Z(a—x)+a) a ; X :( 2 x)za il
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b J r
KHOANG CACH

A. CHUAN KIEN THUC
A.TOMTAT GIAO KHOA. o

1. Khoang cach tir mot diém téi mot dwong thing.

Cho diém M vamot duong thang A . Trong mp(M,A) goi H 1a hinh

chiéu vuong goc ctia M trén A . Khi dé khoang cach MH duoc goila M H A
khoang cach tir difm M dén A.

d(M,A)=MH
Nhén xét: OH<OM, VM e A

2. Khoang cach tir mét diém téi mot mit phing,

0
Chomit phang (a) vamot diém M, goi H 1a hinh chiéu ctia diém M /

trén mit phang (a). Khi d6 khoang cach MH duoc goilakhoang cach /4
M
a

tir diém M dén mit phang («).
d(M,(a))=MH
Nhén xét: OH<MO, VM &(«)

3. Khoéang cach tir mot duong thang t6i mét mit phang,
M

Cho dudng thang A vamét phang (a) song song vdi nhau. Khi d6

khoang c4ch tir mot diém batkitrén A dén mit phang (a) duocgoila

khoang cach gitra dwong thang A vamat phing (a). I—?

d(A(a))=d(M,(a)),MeA.

A
A 8/
M N
4. Khoang cach giita hai mit phang. A{ '/l /

Cho hai m3t phang (a) va (B) songsong v6i nhau, khoang cach tir mot

diém bat ki trén mat phang nay dén mét phan kia duoc goi la khoang

cach gifta hai mat phang (a) va (B). /’{ N

MI

d((a),())=d(M,(B))=d(N,(a)) Me(a)Ne(p).

5. Khoang cach giita hai dwong thang.

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 | HAI MAT PHANG [EE]
VUONG GOC



(e[ YNV ORY 0[N [CHUONG III. VECTO-QUAN HE VUONG GOC]|

Cho hai duong thang chéonhau a,b . D¢ dai doan vudng goc chung

MN ctia a va b dugc goila khoang cach gitta hai duong thfmg avab. a

B. LUYEN KI NANG GIAI CAC DANG BAI TAP.
Bai toan 01: TINH KHOANG CACH TUPIEM M DPEN PUONG THANG A.
Phwong phap:
D& tinh khoang céch tir diém M dén duong thang A ta can xac dinh dwgc hinh chiéu H ctia diém
M trén duong thang A, roi xem MH 1a duwong cao ciamot tam giac nao d6 dé tinh. Diém H
thuong duoc dung theo hai cach sau:
e  Trong mp(M,A) vé MH LA=d(M,A)=MH
e  Dungmitphang () qua M vavudng goc voi A tai H
=d(M,A)=MH.
Hai cong thirc sau thwong duoc dung dé tinh MH

1 _ 1 1
MH?> MA? MB?’

J AMAB vudng tai M vacé duongcao AH thi

. MH la duwong cao cia AMABthi MH = % .

Cacvidu

Vi du 1. Cho hinh 1ap phwrong ABCD.A'B'C'D' ¢6 canh bang a . Tinh khoang cac tir dinh D' dén
duong chéo AC'.

Loi gii.
Goi H 1a hinh chiéu cta D' trén AC'. C
C'D'LD'A’
0 =C'D'L(ADD'A’)
C'D' L DD’ 5
AN
=C'D'LD'A. = c'

Vay tam giac D'AC' vudng tai D' c6 duongcao D'H suyra

1 1 1 1 1 3 , 3
' 2=D7A2+D1Cv2= 2+_2=2 2:>DH=a 5.
D'H (a\ﬁ) a a

A "AC ) =a |2
Vay d(D,AC)—a\/;.
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Vi du 2. Hinh chép S.ABCD c6 ddy ABCD la hinh vuéng tam O canh a, canh SA vudng gdc vdi
mat phang (ABCD) va SA =a . Goi Ila trung diém ctiacanh SC va M la trung diém ctia doan

AB. Tinh khoang céch tt I dén duong thang CM.

Loi giai.
Trong (ICM) ké ITH LCM thi d(I,CM)=
Goi N=MONDC,N eCD .

OH OM
CN MC

Ta c6 AMHO ~ AMNC =

Ma OM=CN=%,CM: BM? + BC?

= (EJ2+a2 =&.

2 2
Suyra OH= CNOM _ 2_,0I Ia duong trung binh trong tam gidc SAC nén Ol = SA_a
MC 25 2 2

OI//SA
Ta cé = OI L (ABCD)=OI L OH = AOHI vuéng tai O nén

SA L (ABCD)
IH=+OH*+O0I" =

2f \j 10

Vay d(1,cM)="2

Vi du 3. Cho hinh chép S.ABCD c6 ddy ABCD lahinh thoi tdm O canh a, gbc ABC=120°,
SC L (ABCD) va SC=h. Tinh khoang c4ch tlr diém O dén dudongthing SA theo a vah.

Loi giai.
Ké OH L SA,HeSA thi d(O,SA)=0H.
Do ABCD la hinh thoi canh ava ABC=120" nén ACBD déu canh

a=C a\F:>CA 2CO= a\/_

SA =+/CS* + CA? = |n? +(aﬁ)2 _ 32+ 12

Hai tam giac vuéng AHO va ACS déng dang nén
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CAERN
OH OA OASC ahy/3
SC  SA SA  {3a’+h? 243a’+h?

Vay d(O,SA)=0H= __YBah

2+/3a% +h? .

Vi du 4.. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a vacanhbén SA 1L (ABCD),

SA=a.Goi E latrung diém ctia canh CD.Tinh khoangcach txt S dén duong théng BE .

Loi giai.
Trong (SBM) ké SH_LBM thi d(S,BM)=SH.

Goi N=BM NAD , taco

AD//BC:%=@:1:>DN=BC=a
BC MC

=AN=2a.

1 1

Tronh tam gidc vudbng ABN cO = +
& & AH?> AB* AN?

L, 5
a (za)z 4a*
:Asza;E.

SA 1 (ABCD)=SA L AH=>AASH vuongtai A, dodé SH=yAH”+AS’ ﬂ/%az ta’= 33;)/5 '

Vay d(S,BM)=SH =%.

Bai toan 02: TINH KHOANG CACH TU MOT PIEM PEN MOT MAT PHANG.
Phuwong phap:

Détinh duoc khoang tir diém M dén mét phang (a) thi diéu quan trong nhat la ta phai x4c dinh

duoc hinh chiéu cua diém M trén (a) .Dé&x4c dinh dwoc vi tri hinh chiéu

M
nay ta cé mot so lueu y sau:
e Néucd dLl(a)thi MH//d (hl). d

/
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e Chon (B) chitadiém M, réi xac dinh giao tuyén A=(a)n (). Trong (B) dung
MH LA=MH L(a) (h2).

e Néutrong (a) cohaidiém A,B sao cho MA =MB thi trong («) ké duong trung triee d ctia
doan AB, r6i trong mp(M,d)dung MH Ld. Khidé MH L (a) (h3)

That vay , Goi 1 la trung diém ctia AB. Do MA =MB nén AMAB can tai AN
M=MI LABc(a).Lai c6 AB Ld= AB L mp(M,d)

=AB L MH.

=MH L (a).

~ |MH_LAB
Vay
{MH 1d

e Néutrong (a) c6motdiém A vamot duongthang d khong diqua
Asao cho MA 1 d thitrong (a) ké duong thing d' diqua A va
d' Ld, r6i trong mp(M,d')ké MH L d'=MH L (a).(h4)

Thatvay ,do d Ld' va dJ_MA:>dJ_mp(M,d'):>dJ_MH
Lai c6 MH L d'=MH L mp(d,d')=(«).

. Néu trong (a) cO cac diém A],A2,...,An( o= $m‘a
MA, =MA, =..=MA_ hoic cic duong thang MA ,MA,,..,MA tao véi

(a) cac goc bang nhau thi hinh chiéu ctia M trén (a) chinh la tam

duong tron ngoai ti€p da giac AA,..A . M N

e Néutrong (a) cdcicdiém A, A,,...,A( ™ } macic mitphing
(MAA,),(MA,A,),...,(MA A,) thihinh chiéu cia M 1a tim duong tron

ndi tiép da giac A/A,..A . M N'1
e Doikhi, thay vi hinh chiéu ctia diém M xudng («) ta cé thé dung
- A A .« A? 7 14 . 14 h5
hinh chiéu mot diém N khéc thichhop hon sao cho MN // («). Khi d6 d(M.(0)=d(N.(«))
d(M,(a)) = d(N,(a)) . (h5)
e Motkeét qua cénhiéu ting dung dé'tinh khoang cach tir mot diém dén mit phang ddi véi ti
dién vuong (twong tw nhw hé thitcluwgng trong tam giac vudng) la:
e Néu tir dién OABC c6 OA,OB,0C dbi mot vudng goc va c6 duong
1 1 1 1

cao OH thi == st ——>.
OH”" OA° OB° 0OC
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Cacvidu

Vi du 1. Cho hinh chép S.ABC c6 ddy ABC lamot tam gidc déu canh a, canh SA vudng goc voi
(ABC) va SA=h, gdc gifra hai mit phang (SBC) va (ABC) bang 60°. Tinh khoang cdch tir A dén

(SBC) theo a va h.

Loi giai.
Al 1L BC

= (SAI) LBC
SA L BC

Goi I la trung diém cta BC, ta cd {

Vay AIS chinh la géc gitra hai mat phang (SBC) va (ABC)

= AIS=60".

Trong (SBC)ké AH LSI.

, {BCL(SAI)
Ta co = AH 1BC.
AHc (SAI)

ay {AH LBC L AHL (SBC)

AH 151

=d(A,(SBC))=AH.

Tam giac ABC déu canh a nén AI:?
2 2
Trong tam giac AIS tacd 1 . :%Jf 12 _ 1 - +l2:—4h j?’za 2AH=—ah\/§ .
AH® AI" AS a\/g h 3a‘h ¢4h2+3a2
2
Hay d(A,(SBc)):ﬂ.
V4h? + 3a°

Vi du 2. Cho hinh chop S.ABCD cé ddy ABCD lahinh thang vudngtai A va B,

BA=BC=a, AD=2a. Canh bén SA vudng goc vdiday va SA = av2 . Goi H 1a hinh chiéu vudng
gbcctia A trén SB. Tinh khoang cach tit H dén mit phang

(SCD).

Loi giai.
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Trong (ABCD) goi M=ABNCD, trong (SAM) goi K=AHNSM, ké AE LSC tai E vagoi N la

trung diém cta AD.

Dé thay ABCN 1a hinh vudng nén NC=AB=a.Do dé NA=NC=ND=a=>AACD vudng tai
C =CD LAC, lai c6 CD LSA=CD 1(SAC) =(SAC) L(SCD).

(SAC) L(SCD)
(SAC)(SCD) =SC
AE c (SAC)

AE 1SC

Vay = AE 1(SCD) (1)
Trong (AKE) ké HF // AE,F eKE, thi tir (1) suy ra HF L (SCD)
= d(H,(SCD))=HF.

DoBC/AD=MB_BC_a 1 _ \A_2AB=24=B Ia trungdiém ctia MA .
MA AD 2a 2

. , BH BH.BS BA’ a’ 1
LAl B =B AR +AS 273
+ a? +(axﬁ)
Vay H la trong tam ctia tam gidc SAM, do d6 HE_KH 1 pyp-lag.
AE KA 3 3

Tt dién ADMS cdba canh AD, AM, AS d6i mot vudng géc va AE L (SMD) nén

1 1 1 1
2 = 2 + 2 + 2
AE* AD* AM’ AS

1 1 1 1
= 4+ +— =" —=AE=a.
4a®> 4a®> 2a° a°

a

A N -
Vay :d(H,(SCD))—HF—?)AE 3

A
| \e
Nhan xét: Tt bai trén ta thdy néu duongthang AB \
, d(A, A
cAt («) tai I thi d(Afa)) _1a H k|

d(B,(a)) T IB’

Vi du 3. Cho hinh hop chit nhat ABCD.A'B'C'D' c6 bakich thitc AB=a,AD =b,AA" = .Tinh
khoang cach tir A dén mét phang (DA'C').
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Loi giai.
. D c’
Goi I la tam ctahinh binh hanh ADD'A' thi I 1a trung diém cta I 7
AD'. / 7
A' | ya
, (APAC) 14 ST
TacO6 ————L=—=1 K/
d(D,(DA'C')) 1D J S R PN
!/ D
=d(A,(DA'C'))=d(D'(DA'CY)). 1/
V
Mat khac ta co6 t¢ dién D' ADC' ¢ cac canh D'D,D'A',D'C' d6i mot A B
vudng goc nén L ., t ., ! _l+i+l_a2b2+b2c2+c2a2
dz(Dl,(DA'C')) DVDZ DIAQ Dvcv2 a2 bZ CZ a2b2c2

B abc
\/ i 1 Ja?b? + b2 +cfa?
b c2

Vay d DA C

Vi du 4. Chohinh hop ABCD.A'B'C'D' ¢6 tat ca cac mat déu la hinh thoi canh a, cac goc
BAA'=BAD=DAA'=60’. Tinh khoang cach tir A" dén (ABCD).

Loi giai.

Do ABCD.A'B'C'D' ¢6 tat ca cac mat déu la hinh thoi canh a va BAA'=BAD=DAA'=60° nén cac
tam giac ABA',ABD,ADA" déu la c4c tam gidc déucanh a= A'A=A'B=A'D( A' cach déuba
dinh ctia AABD )

Goi H la hinh chiéu ctia A' trén (ABCD) thi cac tam gidc vuong A'HA, A'HB,A'HD béngnhau
nén HA=HB=HD suyra H la tam ctia dwong tron ngoai ti€p AABD.

2 axf a\F

Goi O giao diém cta AC va BD, tacd AH= 3AO— ) 3

2
AH=VAA-AH? = ’az {g]
G
=a,|—.
3
A . _A 2
Vay d(A'(ABCD))=A'H = \E

Vi du 5. Cho hinh chép S.ABCD c¢6 ddy ABCD lahinh thang vuongtai A va D, tam gidc SAD

déu va cé canh bang 2a, BC=3a cdc mitbén tao v6i ddy cac goc bang nhau. Tinh khoang céch tir

S dén mét phang (ABCD).

Loi giai.
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Goi I la hinh chiéu vudng goc ctia S trén (ABCD), Goi 1,,1,,1,,1, Tan luotlahinh chiéucual trén

cac canh AB,BC,CD, DA thi céc goc ILS(i=1,4) la goc gitta cac mét bén va mét ddy do d6 chiing
bang nhau,suy ra cdc tam giac vudéng SII,,SIL,,SII,,SII, bang nhaunén II, =11, =1, =11, = 1 1a tam
duong tron ndi tiép hinh thang ABCD.

Vi tk gidc ABCD ngoai ti€p nén AB+DC=AD+BC=5a

Dién tich hinh thang ABCD la S= %(AB +DC)AD= %.Sa.Za =5a’
Goi p lantrachuviva r laban kinh duwong tron néi ti€p cta hinh

AB+DC+AD+BC _10a _

thang ABCD thi p= 5 5 5a
2
S:pr:r:E:SL:a:ILl:r:a.
p ba

Tam gidc SAD déu va c6 canh 24 nén

2a\/§

ST, == =a\3=SI=[SI,>- 11, =32’ -a’ =a\2 Vay d(S,(ABCD))=SI =a £ .

Bai toan 03: KHOANG CACH GIUA HAIPUONG THANG CHEO NHAU.

Phwong phap:

Dé&tinh khoang céch gitra hai duong thang chéo nhau ta cé thé ding mot trong cac cach sau:
e  Duyngdoan vudng goc chung MN cua a va b.Khido

d(a,b)=MN. Sau day la mot s§ céch dyng doan vudng géc chung thuong ding :

Néu a Lb thi tadyng doanvudng goc chung cta a va b nhu sau

- Dungmitphang (a) chtta b vavudng géc véi a.
- Tim giao diém O=an(«a). a

- Duyng OH Lb.

Doan OH chinh la doan vuong goc chungcuaa va b. < HHb O/
a

Néu a,b khong vudng gdoc vdi nhau thi ¢ thé dung doan vuodng goc

chungctia a va b theo hai cach sau:
Cdch 1.

- Dungmitphéng (a) chita b vasongsong véi a. A N

- Dunghinh chiéu A' ciamot diém A ea trén (a).
- Trong («) dung duong thang a' di qua A' vasong song véi a

cat b tai M, tit M dung duong thang song song véi AA' cét a tai \NM
N.DPoan MN chinh la doan vuéng goc chung ctiaa vab. A A b
a
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Cach 2.

- Dungmitphang (a) vudng gc voi a.

- Tim giao diém O=an(a).

- Dunghinh chiéu b' ctia b trén (a) b
- Trong (a) dung OH_LDb' tai H. A B

- Tt H dung duong thang song song véi a cat b tai B.

- Tt B dung duong thang song song véi OH cat a tai A. - b'
- Doan AB chinh la doan vudng géc chungctiaa va b. ol H

e Xem khoang cach giita hai dwong thang a,b chéonhaubéng a

khoéang cach tir mot diém A ca dén matphang (a) chia b va

(a) /. /I\/T '\ /
Sirdung d(a,b) () ()~ (5(6)) A () £ Py

St dung phuwong phap vec to

3
N A . ) N . Y / N b: H/
a) MN Ila doan vudng goc chung ctia AB va CDkhi va chikhi B

AM =xAB M B
CN=yCD A

MN.AB =0

MN.CD =0 C

pd

b) Néu trong (a) cé hai vec to khdng ciing phuong u,,u, thi
OH Lu,

OH=d(O,(a)) < OH Lu,
He ((x)

O

OH.u, =0
= OTI.uj:O.
He(a) H<WU!

Cacvidu
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Vi du 1. Cho hinh chép S.ABCD c6 ddy ABCD lahinh vuéng canh a, canh bén SA vudng goc véi

mat phang ddy (ABCD) va SA =a. Tinh khoang céch gifra hai duong thang.
a) SB va AD.

b) BD va SC.

Loi giai.
a) Ké duong cao AH ctiatam giac SAB. Ta co

AD 1 AB A \ A .
=AD L (SAB) = AD 1 AHVay AH la doan vudng goc
AD 1 SA

chungctia SB va AD, nén d(AD,SB)=AH.

Tam gidc SAB vuongcantai A c6 duwongcao AH nén

AH=Llgp-3V2
2
Vay d(AD,SB)=AH =¥. B C
, IBDLAC . <A s 1y A <1 .
b) Ta c6 {BDJ_SA = BD L (SAC). Goi O la tdm ctia hinh vudng ABCD va ké OK L SC,KeSC thi

OK la doan vudng goéc chung cua BD va SC.

Vay d(BD,SC)=0K :%AI (I latrungdiém ctia SC)

Moo Lol 11,1 3
AK® AS" AC" a° 2a° 2a 3
Vay d(BD,5C) =20
6

Vi du 2. Cho hinh vuéng ABCD canh a, I latrung diém ctia AB. Dung IS L (ABCD) va SI :?.
Goi M,N,P Tan lwotla trung diém céc canh BC,SD,SB. Dyng va tinh d¢ dai doan vudng goc
chung ctia cac cgp duong thang sau:

a) NP va AC.

b) MN va AP.

Loi giai.
a) Trong (SAB) ké PJ /SI, tir ] ké JE// BD,Ee AC

Tit E ké EF //P],FePN.
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{PJ /81
0O
SI L (ABCD)

= PJ L(ABCD)

=PJ LAC (1).

PN/ BD

=PN LAC (2)
BD L AC

Lai co {

Twr (1),(2) tacé AC vudng goéc voi (PNJ) tai E, ma EF < (PNJ)= AC LEF.
Vay EF 1a doan vudng goc chung ctia NP va AC.

d(AC,PN)=EF=PJ :%SI :%.

b) Goi Q la trung diém ctia AB.

Ta c6 MQ// AB,AB < (SAB)=MQ // (SAB).

Tuong tu NQ // SA,SA =(SAB)=NQ // (SAB).

MB 1 AB

=MB_L (SAB) = B 1a hinh chiéu cia M trén
MB 1 SI

Vay (MNQ) /(SAB) =NM // (SAB). Lai c6 {

(SAB). Tt B ké dudng thang song song voi MN cit AP tai K thi BK la hinh chiéu ctia MN  trén
(SAB). Tir K ké duong thang songsong véi MB cat MN tai H thi KH la doan vudng goc chung

cia MN va AP.

3 —KH =MB =2
Vay d(MN,AP)=KH =MB = x

Vi du 3. Cho hinh 1ap phirong ABCD.A'B'C'D' canh a . Tinh khoang céch gitta hai dwong thang
AD' va BD.

Loi giai.

Cich 1. Dyung duong vudng goc chung (theo cach 1) r6i tinh d6

dai doan vuong goc chung.

nén (AB'D') la mitphéngchtta AD' va

BD //B'D'
°AD' c(AB'D)

song song voi BD.

Goi O la tam ctia hinh vuéng ABCD

Ta dung hinh chiéu ctiadiém O trén (AB'D').
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B'D'LA'C
B'D'LCC'

=B'D'L(CC'A")=B'D'LA'C (1)

Twongtw A'CLAD' (2).

Tw (1),(2) suy ra A'CL(AB'D"). Goi G=A'C(AB'D').

Do AAB'D' déuva A'A=A'B'=A'D' nén G la trong tam cuia tam giac AB'D'. Vay Goi I la tam
ctiahinh vudng A'B'C'D’ thi AI la trung tuyén ctia tam gidc AB'D' nén A,G,I thang hang.
Trong (ACC'A') dung OH /) CA' cat Al tai H thi H 1a hinh chiéu ctia OeBD trén (AB‘D').

Tt H dung duong thang song song v6i BD cat AD' tai M, tit M dung duong thang song song
v6i OH cét BD tai N thi MN la doan vuéng géc chung ctia AD' va BD do dé d(AD',BD)=MN.

Dé thady MNOH 1a hinh chit nhatnén MN =OH . Do OH la duong trung binh trong tam giac

ACG:>OH=%CG.

Mt khac E:£:Z:CG:ZGA':CngCA':éa\/_:Z—@.

GA' A'l 3
:OH:l.z\/ga1 :&.
2 3 3

Vay d(AD',BD)zMNzOHz?.

Cidch 2. Dung duong vuong goc chung (theo cach 2)roi tinh d dai doan vudng goc chung.

Chon (DCB'A') vudng goc véi AD' tai trung diém O cua Al 5"
AD'. Goi I la tam ctia hinh vuéng BCC'B' thi BI L CB' va
BI LCD nén BIL(DCB'A') tir d6 DI I hinh chiéu ctia DB 1én h
- o/ 11 C
(DCB'A"). <7 N :
AT 2 \ \ < OF A - ;
Trong (DCB'A") ké OHLDI, tir H dung dudng thang song - =[-8

I\
song véi AD' cat BD tai M, tt M dung duong thang song I/ \‘ﬁ// -7
song véi OH cat OA tai N thi MN la doan vudng géc chung L’ M
D

ctiacta AD' va BD do d6 d(AD',BD):MN.

Ta c6 OHMN la hinh chit nhat nén MN =OH, mat khac OH la dwong cao trong tam gidc vuong

ODI nén 12: 12+ 12: 1 2+%:%3OH:&,
OH" OD- Ol [a\E] a~ a 3
2
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Véy d(AD',BD)=MN=OH==—= *F

Cich 3. Gid st MN la doan vudng goc chung ctia AD' va BD A B
v6i MeAD',N eBD.Ttr M ké MP L AD, tir N ké NQ_LAD. 1
« |
Dé th&y BD L (MNP)=BD LNP ; AD' L(MNQ)=> AD' L MQ. | !
Dl
Hai tam gidc AMQ va DNP vudng can nén N vl
a A__L_J)
QD:QN:QP:MP:PA:E IA ~ 7B
-~ 1
Q% X
DP 2a ax/? »
Lai cO PN=—f4 N
\F S\F D

2 2 )
T d6 MNZ:PM2+PN2:(%j +[%J :%:MNz#.

Cich 4. Xem khoang cach can tim bang khoang céch ctia hai mat phang song song chita hai duwong
do.

A B
\ s/
AD'c(AB'D') | i
Dé th&y {BD c(BDC') D"\ “/ £ . el
(AB'D") //(BDC') \/A)K/\\ 2N
=~ —B
= d(AD',BD)=d((AB'D'),(BDC')). Yy j],—
: yo- \
Goi L] Tan lwotla giao diém ctia A'C véi cadc mét phang = \
D C

(AB'D'),(BDC).
Theo chiing minh trong cach 1 thi I,] Tan luot la trong tdm ctia cac tam gide AB'D' va (BDC'). Mat
khéc dé dang chttng minh dugc A'C_L(AB'D),A'CL( BDC).

NG

suy ra d(AD',BD)=d((AB'D'),(BDC'))=1J = A C= a3
Céch 5. Str dung phuong phap vec to

Goi MN la doan vudng goc chung ctia AD' va BD véi MeAD, N eBD
Dat AB=x,AD=y, AA'=2=[X <[y =|4=a,xy= yz= 2x=0

AD'=y+ 7= AM=KAD'~K(y +2), DB -x-y = DN -m(x-y).

Ta c6 MN = AN-AM=AD+DN-AM=mx+(1-k-m)y-kz
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Vi I\T\ILETB:M\T\I.[TB:O<:>(m;<+(1—k—m)}7+k£)(;<—y):0
<2m+k-1=0.

Twong te MN.AD'=0<1-m—2k =0, tir d6 ta c6 hé T em=k=1.
m+2k=1 3

oo 1o 1o 1= Nl [ ) 23
Vay 1\/[N—§X+§y—§z:>MN —NN‘— a(x 1y +z )—T

Vi du 4. Cho t&¢ dién SABC c6 SA,SB,SC d6i mét vudng goc va SA=SB=SC=a.Goi M,N Ian lugt
la trung diém cua AB va SA . Dung duong vudng goc chung va tinh khoang cach gitra hai duong
thang SM va CN.

Loi giai.
Cdch 1. Dung doan vudng géc chung IK ctia hai dwong thang
SM va CN ( theo cach 1) r6i tinh IK.

NE < (CNE)
SM // NE

7

Goi E la trung diém cta AM, ta ¢ { =SM // (CNE),

do d6 (CNE) la mat phang chita CN va song song v6i SM.
Trong (SAB), ké SF_LNE thi

{NE 1 SF

NE L s = NEL (CSF)= (CSF) L (CNE) Trong (CSF) ké

SH 1L CF=SH 1 (CNE) vay H la hinh chiéu ctia S trén (CNE), tir
H ké duong thang song song véi SM cat CN tai K, tit K ké duong thang song song véi SH cat
SM tai I thi IK la doan vudng goéc chung cua SN va CN.

Ta c6 SF:AM:&, 12=i2+ 12=;2+l2=%
4 ' SH* SF SC (a\EJ a’ a
4

:>SH:E.
3

A _IK =SH =2
Vay d(SM,CN)=IK =SH = 3

Cdch 2. Dung doan vuong goc chung IK cua hai duong
thang SM va CN ( theo cach 2) réi tinh IK.

Goi P,Q Tan lugt la trung diém cta

SB vaCN, E la giao diém cua NP va SM.
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Khi d6 NQ // CS,CS L (SAB)

=NQ L (SAB)=NQ_LSM

Lai c6 SM_LNP=SM L(NPQ) tai E, dunghinh binh hanh CSEH=>CH // SE, ma

SE L (NPQ)=CH L(NPQ) , vi vay NH la hinh chiéu ctia NC trén (NPQ).Ké EF LNH tai F, tir
F ké duong thang song song véi SM cat CN tai I, tir I ké duwong thang song song v6i EF cat SM
tai K thi IK la doan vudng goéc chung ciia CN va SM.

Tam gidc EHN vuongtai E c6 duong cao EF

11,11 1 1.8 9
EF? EH?> EN? (S [ ABJZ a? a® a*
4

= EF=2.Vay d(CN,SM)=IK =EF == .
3 3

Cdch 3. Stt dung phwong phap vec to

Goi EF la doan vudng goc chung ctia SM va CN.
Pt & =a,5=5,5C= = [d i =[d=a va ab=Be=ca=0.
EF la doan vuong gdéc chung cia SM va CN

EeSM  |SE=xSM
FeCN CF=yCN
= R S .
EFLSM  |EFSM=0
EFLCN  |RFCN 20

Ta cé EF =ES+SC+CF=SC+CF—SE=c+yCN-xSM

- - 1- =) 1 S
:c—g(a+b)+y(za—cj=§(y—x)a—sz+(1—y)c.

EF.SM = Ox+y= X=
Tacé{ 5 0@{ xry 0<:>

EFCN=0 [-x+5y=4

Il
O |0 O

Vay duong vudng goc chung ctia SM va CN 1a dwong thang EF

véi si:%sﬁ,&:gcﬁ.

Lacdé EF=2a_2p4 Lempre A7 A5, 402
9 9 9 81 81 81 3
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a

Vay d(CN,SM )=EF = 3

Vi du 5. Cho hinh lap phuong ABCD.A'B'C'D' canh a . Tinh khoang cch gifta hai deong thang
AD' va BD.

Loi giai.

Cdch 1. Dung duwong vudng gdoc chung (theo cach 1) r6i tinh do

dai doan vuong gdéc chung.

{BD /B'D'
(6]

AD'c(AB‘D') nen (AB‘D') la mat phang chita AD' vasong

song voi BD.

Goi O la tam ctia hinh vuéng ABCD

Ta dyng hinh chiéu ctia diém O trén (AB'D').

0 {BYDYLA'C':B'D'L(CC'A'):B‘D'J_A'C (1)

B'D' LCC
Tuongty A'CLAD' (2).
Tt (1),(2) suy ra A'CL(AB'D'). Goi G=A'C(AB'D'").
Do AAB'D' déuva A'A=A'B'=A'D' nén G la trong tam cuia tam giac AB'D'. Vay Goi I la tam
ctiahinh vudng A'B'C'D’ thi Al la trung tuyén ctia tam gidc AB'D' nén A,G,I thang hang.
Trong (ACC'A') dung OH // CA' cat Al tai H thi H 1a hinh chiéu cia OeBD trén (AB'D').
Tt H dung duong thang song song véi BD cat AD' tai M, tit M dung duong thang song song
v6i OH cat BD tai N thi MN la doan vudng goc chungctia AD' va BD do d6 d(AD',BD)=MN.
Dé thdy MNOH 1a hinh chi* nhatnén MN=0OH. Do OH la dwong trung binh trong tam giac

ACGzOHzéCG.

Mat khac E:A—C:2:>CG=2GA':>CG:2CA'=%a 3=
GA' Al 3 3

24/3a
3

=0OH-=

12 3a_a\/§
2° 3 3

a3

Vay d(AD',BD)=MN=0OH= =

Cdch 2. Dyng duwong vudng goc chung (theo cach 2) réi tinh d¢ dai doan vudng goc chung.
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Chon (DCB'A') vudng goc véi AD' tai trung diém O ctia

A '
AD'. Goi T I tim ciia hinh vudng BCC'B' thi BI L CB' va B
BI LCD nén BIL(DCB'A") tit d6 DI la hinh chiéu ctia DB 1én I
(DCB'A). D' I C’
Ny |
Trong (DCB'A') ké OH L DI, tit H dung duong thang song O R V%
, . | — T8
song voi AD' cat BD tai M, tit M dung duong thang song II \ // 4
song véi OH cat OA tai N thi MN la doan vudng géc chung h / kﬁ'/
M
ctiactia AD' va BD do dé d(AD',BD)=MN. D C
Ta c6 OHMN la hinh chi nhatnén MN =0OH, mat khac OH la
dwong cao trong tam gidc vuong ODI nén
%:%4_ 12: ! 2+%:%:OH:&'
OH" OD" Ol a2 a~ a 3
2
A B’
Vay d(AD',BD):MN:OH:%. |
|

Cdch 3. Gia st MN 1a doan vudng gdc chung ctia AD' va D' | C,
BD v6i MeAD,N eBD . Tir M ké MP L AD, tir N ké S M‘A |
NQ LAD. - —7B

~ ! 1-
Dé thdy BD L (MNP )=BD LNP ; AD' L(MNQ)= AD'L MQ. -

y BD L (MNP) (MNQ) Q E/ X

Hai tam giac AMQ va DNP vuong can nén D C

QD:QN:QP:MP:PA:%

DP 2a axﬁ

V2 oalz 2

Lai c6 PN=
2 2 2
T dé MN2=PM2+PN2=[%j J{%J :%:MN:#.

Cdch 4. Xem khoang cach can tim bang khoang céch ctia hai m3t phang song song chita hai dwong
do.

>
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AD'c(AB'D')
Dé thdy ¢{BD < (BDC')
(AB'D') //(BDC')

=d(AD',BD)=d((AB'D'),(BDC)).

Goi 1] Tan lwotla giao diém ctia A'C véi cdc mit phang (AB'D'),(BDC').

Theo chitng minh trong cach 1 thi I,] Ian luot la trong tim ctia céc tam gidc AB'D' va (BDC'). Mat
khéc dé dang chirng minh dwoc A'CL(AB'D),A'CL( BDC).

suy ra d(AD',BD)= d((AB'D'),(BDC')) =1 = %A'C = % .

Cdch 5. St dung phuong phap vec to
Goi MN la doan vudng goc chung cua AD' va BD vdi MeAD',N eBD

Dit AB=x,AD=y,AA'= 25 [ =|s|[4=a,xy = y2= 2x=0
AD'=y+7= AM=KAD'~K(y +2), DB ~x-y= DN -m(x-y).

Vi 1\—®/l\TLD—B:I\T\T.D—Bzo<:>(m;<+(1—k—m)§+k2)(;<—y):0

S2m+k-1=0.

— e . 2Zm+k=1 1
Tuwong ty MN.AD'=0<1-m—-2k=0, ttt do ta co hé om=k==.
m+2k=1 3
o< R e e — 1(~2 —2 -2\ a3
Vay MN==-x+-y —=z =>MN = = |—|X 4y -+ ==
2 337 73" M| 9( y Zj 3

Vi du 6. Cho hinh chép S.ABCD c¢6 day ABCD lahinh vudng canh a, canh bén SA vuong goc voi
mit phing ddy (ABCD) va SA =a. Tinh khoang céch gifta hai dwong thang

a) SB va AD.

b) BD va SC.

Loi giai.
a) Ké duong cao AH ctiatam gidc SAB. Ta co S

AD 1 AB . . N
= AD 1 (SAB)= AD L AHVay AH la doan vudng
AD 1 SA

goc chung ctia SB va AD, nén d(AD,SB)=AH.
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f

Tam gidc SAB vuodngcantai A c6dduongcao AH nén AH= —SB—

Vay d(AD,SB)=AH = #

BD L AC
b) Ta cé {BD LSA =BD .l (SAC) .Goi O la tam cuahinh vudéng ABCD va ké OK_LSC,KeSC thi

OK la doan vudng goc chung cia BD va SC.

Vay d(BD,SC) =OK =ZAT (1 Ia trung diém ctia SC)

f L3 ax_ade
2 3

Ta co = + = >
2a

AK* AS* AC® a

ale
.

1 1 1 1
2

Vay d(BD,SC) =

Vi du 7. Cho hinh vuéng ABCD canh a, I latrung diém ctia AB. Dung IS L (ABCD) va SI= ?.

Goi M,N,P Tan lugt la trung diém cac canh BC,SD,SB. Dung va tinh d6 dai doan vudng goc
chung ctia céc cgp dueong thang sau:

a) NP va AC.

b) MN va AP.

Loi giai.
a) Trong (SAB) ké PJ /SI, tit ] ké JE // BD,Ee AC
Tt E ké EF // P],FePN.

{PJ V!

s1L(aBCD) ) L{ABCD)

=P] LAC (1).

PN // BD
Laicé{ { =PN LAC (2)

Tw (1),(2) tacé AC vudng goc voi (PN]) tai E, ma EF <(PNJ)=> AC LEF.
Vay EF la doan vuong gdéc chung ctia NP va AC.

a3

d(AC,PN)=EF= P]_—SI_a

b) Goi Q la trung diém ctia AB.
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Ta c6 MQ // AB,AB < (SAB)=MQ // (SAB).

Tuong ti NQ // SA,SA =(SAB)=NQ //(SAB).

Vay (MNQ)//(SAB) =NM // (SAB). Lai ¢6 {MB 1 AB

=MB L (SAB) = B 1a hinh chiéu cia M trén
MB 1 SI

(SAB). Tir B ké dudng thing song song véi MN cdt AP tai K thi BK 1a hinh chiéu ctia MN trén
(SAB). Tir K ké duong thang song song véi MB cat MN tai H thi KH la doan vudng géc chung

cia MN va AP.

A a
Vay d(MN,AP)=KH =MB =

Vi du 8. Cho t dién SABC c6 SA,SB,SC d6i mot vudng goc va SA=SB=SC=a.Goi M,N lan luot
la trung diém ctia AB va SA . Dung duong vuong goc chung va tinh khoang cach gitra hai dwong
thang SM va CN.Cho tam gidc ABC, dung anh ctia tam giac ABC qua phép tinh tién theo vec to
BC.

Loi giai.
Cdch 1. Dung doan vudng goc chung IK ctia hai dwong thang
SM va CN ( theo cach 1) roi tinh IK.

NE < (CNE)
SM // NE

7

Goi E la trung diém cua AM, ta co { =SM //(CNE),

do d6 (CNE) la mat phang chtra CN va song song véi SM.
Trong (SAB), ké SF_LNE thi

= NE L (CSF) = (CSF) L (CNE) Trong (CSF) ké

NE LSF
NE L CS

SH1CF=SH.l (CNE) vay H la hinh chiéu cta S trén (CNE), e

H ké duong thang song song véi SM cat CN tai K, tir K ké duong thang song song véi SH cat
SM tai I thi IK la doan vudng goc chung ctia SN va CN.

Ta co SF:AM:&, 12:%+ 12= 1 2+l2=%
4 SH® SF SC (a\EJ a~ a
4

:SH:E.
3

A _IK =SH =2
Vay d(SM,CN)=IK =SH = 3

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 | HAI MAT PHANG J&L
VUONG GOC




(e[ YNV ORY 0[N [CHUONG III. VECTO-QUAN HE VUONG GOC]|

Cidch 2. Dung doan vudng géc chung IK ctia hai dwong thang SM va CN ( theo cach 2) r6i tinh

IK.
Goi P,Q lan lwot la trung diém cua

SB vaCN, E la giao diém cua NP va SM.

Khidé NQ // CS,CS L(SAB)

= NQ L (SAB)=NQ._LSM

Lai c6 SM_LNP=SM L(NPQ) tai E, dunghinh binh
hanh CSEH=CH // SE, ma SE L (NPQ)=CH L (NPQ) ,
vi vy NH la hinh chiéu cia NC trén (NPQ) .Ké

EF LNH tai F, tit F ké duong thang song song véi SM
cit CN tai I, tir I ké dwong thang song song voi EF cét

SM tai K thi IK 1a doan vuéng gdéc chung ctia CN va
SM.

Tam gidc EHN vudngtai E c6 duong cao EF

-+t 1,1 1,89
EF? EH?> EN®> CS* (AB) a® a* a*’
4
a A a
= EF=.Vay d(CN,SM)=IK =EF == .
3 3

Bai toan 03: UNG DUNG PHEP CHIEU VUONG GOC PE TINH KHOANG CACH GITUA HAI

PUONG THANG CHEO NHAU.
Phwong phap:

Cho hai drong thang chéonhau AB va CD

Xét mit phing («) vudng gdc véi CD tai diém O.Goi IJ 1a doan

vuong goc chung cua AB va CD ( 1€ AB,JeCD)

Xét phép chiéu vudng goclén (a), Goi A, B'I' 1a hinh chiéu cua

ABI thi J=0I', tir d6 d(AB,CD)=d(O,A'B).

Vay dé'tinh IJ ta quiveé tinh OI' trong mit phang ().
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Cacvidu

Vidu 1. Cho t& dién déu ABCD canh a.Goi M,N [an luot la trung diém ctia AB va CD. Tinh

khoang cach gitta hai duwong thang BN va CM.

Loi giai.

Goi H la tdm ctia tam gidc déu BCD thi AH 1 (BCD). Goi («) la
mit phang di qua N va songsong véi AH thi (a) L BN. Xét phép
chiéu vudng géc 1én («a), goi A',B,C,D,H,M',N' lan lwot la anh
cua A,BCDHMN thi B'=N'=H'=N, C'=C,D'=D.

Ta c6 d(CM,CD)=d(N,CM’).

BH= 3BN éa{ a3 . AH=+AB?— BH = ’ a*/_ f
1 1 2 a

NM'==AH=-a, |~ =2,
2 za\E Je

Tam gidc NCM' vudngtai N nén

2 ! N 12+ 1v2: 12+ ! 2:¥ d(N’CM):aﬁ'
d*(N,CM') CN* NM (a] (aj a 10
2) 6

a\/_.

Vay d(CM,BN)=d (N,CM" ) =

Vi du 2. Cho hinh 1ap phirong ABCD.A'B'C'D' ¢ canh bang a. Goi M,N Ian luot 1a trung diém
cia AB va B'C'. Tinh khoang cach giita hai duong thang AN va DM.

Loi giai.
Goi E la trung diém cta BC.

Dé thdy AADM=ABAE nén AMD=AEB, ma

AEB +BAE =90" = AMD + BAE = 90’ A M B
=DM L AE. Lai ¢6 EN L (ABCD)=EN L DM do d6 [ =
| KQ C
(AEN) L DM tai I. D >
\
Xét phép chiéu vudng goc1én (ANE), ta c6 AN chinh lahinh 6!— \
— — -V o Bl

chiéu cuané nén / \/

/ N
d(DM,AN)=d(L AN)

D’ cC'
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Goi K lahinh chiéu cua I trén AN thi d(I, AN)=IK.

Ta c6 AAKI~AAEN, suy ra IK_AL g ALEN (1)
EN AN AN
2 2 2 2 2 2 9a’ 3a
AN‘ =AE" +EN° =AB” +BE° + EN :T:AN:7.
Al AD” AM” a° a° a 5
Zaﬁ

Thay vao (1) taduoc K==

)zﬁ,
15

Vay d(DM,AN

CAC BAI TOAN LUYEN TAP
Cau 64. Cho titdién OABC c6 OA,0OB,OC d6i mot vudng goc va OA=0B=0C=a.Goi I la trung

diém ctia BC. Hay dung va tinh d6 dai doan vudng goc chung gitra cac cip duong thang:

a) OA va BC
A 22 B, 32 c. a2 p. 23
3 2 12 2
b) AI va OC
A 25 B, 25 c. a5 D. 2
4 6 7
OA L OB
w=Bailam: 64 a) Do = OA 1 (OBC)=OA 1Ol
OA LOC

Lai c6 OB=0OC va I la trung diém ctia BC nén OI L BC. Vay OI

la doan vuong goc chung cua OA va BC.

_BC_a2
2 2 I

Ol

b) Goi ] 1a trung diém cua OB thi mat phang (AIJ) chita Al va B
song song voi OC.Ha OH L AJ,He AJ.

, {H /| OC

OC L (OAB) =1] L (OAB)=1] LOH vi vdy OH L (Al). Tt H ké duwong thang song song

v6i IJ cat Al tai E, tir E ké duong thang song song véi OH cat OC tai F thi EF la doan vuong
gbc chunh cua Al va OC.
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1 1 .1 5 a5

Trong tam gidc OAJc6 —=——+—=—=0H=
glamsg 1€ or ~ oa2 o a’ 5

5

Vay EF = OH_a

Cau 65. Cho hinh chép S.ABC c6 ddy ABC latam giac déu canh a, canh SA L (ABC)va SA :# :
Tinh khoang cach tir A dén (SBC).

A. d(A,(SBC))= ﬁ B. d(A,(SBC))= ﬁ C. d(A,(SBC))z% D. d(A,(SBC)):g

w Bailam:65. Goi I 1a trung diém cua BC. Do tam giac ABC déunén Al L BC, méat khac
SA L (ABC)=>SA L BC=>(SAI)L(SBC)

dodéha AH L SI tai H thi AHL(SBC).

Vay d(A,(SBC))=AH

NG

Tacéd Al= —SA— 5 suy ra

1 1 1

1 1
2 2 2 2+ 2
AH- AI" AS (aﬁ] (anJ A
2 2

Hay d(A,(SBC))= >

Cau 66. Cho tirdién ABCD c6 AD L(ABC), AC=AD=4cm, AB=3cm,

BC=5cm . Tinh khoang cach tir A dén (BCD).
A. d(A,(DBC)) 34 g d(A,(DBC)) 612 ¢ d(A,(DBC)) 6B p, d(A,(DBC))zﬂ
17 17 17 17
wBailam: 66. Chtiing minh dugc AB, AC, AD d6i mot vuong goc, ti d6 tinh dwoc

6F_

d(A,(DBC))=
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( Trich dé thi DPH Khéi D Nam 2002)

Cau 67. Cho hai mt phang (P) va (Q) vudng gdc véi nhau, 6 giao tuyén la duong thang A . Trén
A 14y hai di€m A,B sao cho AB=a.Trong mit phing (P) 1y diém C, trong mét phang (Q) lay
diém D sao cho AC,BD cungvuong gocvéi A va AC=BD=AB. Tinh khoang cach tir A dén

(BCD).

a2 a\2 a2

A. ol(A,(BCD)):T B. ol(A,(BCD)):T C. ol(A,(BCD)):T D. d(A,(BCD)):a—

w Bailam:67.Goi O la trung diém ctia CD

Tac6 (P)L(Q) va A=(P)n(Q), ma ACLA

= AC 1(Q)=AC L AD = AACD vudng tai

A =0A=0C=0D.

Twong te ABCD vudngtai B=0B=0C=0D .
Vay OA=0B=0C=0D .

{AH 1 BC = AH L (BCD) do d6

Ha AH L CB thi
AH 1BD

a\2
d(A,(BCD))=AH =T2'

Cau 68. Cho tirdién ABCD c6 AB=a,AC=b,AD=c va BAC=CAD=DAB=60". Tinh khoang cach
tr D dén (ABC).

A. d(D,(ABC))z% B. d(D,(ABC))z# C. d(D,(ABC))z% D. d(D,(ABC)):%

w Bailam:68. Goi H 1a hinh chiéu ctia D trén (ABC) A

Ha HM L AB,HN L AC.

Xét hai tam gidc vuong AMD va AND cé AD chung,
MAD =NAD =60" nén

AMAD = ANAD = DM=DN=HM=HN do ddé AH la
dwong phan gidc goc A ctiatam giac ABC.

Ta c6 AM = ADcos60° =§ .
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c
AH= == )
cos30° 3 3

AM 5 «f3
2

2
DH=+AD? - AH? =,/c2—%=¥.
6

Vay d(D,(ABc)) -

Cau 69. Cho hinh chép S.ABC c6 SA=3a va SA L(ABC). Tam gidc ABC c6 AB=BC=2a, goc
ABC=120". Tinh khoang céch tir A dén (SBC).

A d(A,(SBC)):%a B. d(A,(SBC))=

N

BC L AI

wBailam:69.Ké AI L BC,I1eBC, tacd
BC LSA

= BC L (SAI).

18I

= AH 1 (SBC).
LBC

AH
Ké AH 1 SI thi
AH

Vay d(A,(SBC))=AH .

Ta cé ABI=60°, Al=ABsin6( = 2a.§: al 3.

1 1 1 1 1

E:A_52+E_(3a)2+(aﬁ)z

:i:Ast—a.
9a’ 2

Vay d(4,(BC))=".

Cau 70. Cho hinh lang tru ding ABCA'B'C' c¢6 day ABC la tam gidc vuong BA=BC=a, canh bén
AA'=a\2.Goi M 1a trung diém cta BC. Tinh khoang cach giita hai duong thang AM,B'C.
( Trich dé thi PH Khéi D Nam 2008)

A. d(AM,B'C)z% B. d(AM,B‘C)z% C. d(AM,B'C):% D. d(AM,B‘C)z%
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wBailam: 70. Goi N la trung diém ctia BB' ; ta c6

{B'C//MN

MN  (AMN) ™ B'C//(AMN) do d6

d(AM,B‘C):d(B',(AMN)). Mitkhéac N la trung diém ctia BB'

nén d(B',(AMN))=d(B,(AMN))

Ké BI L AM thi AM L (BNI),ké BH LNI=BH_L(AMN) nén

d(B,(AMN))=BH.

1 1 1

Tacd —=—-+—
BH> BN’ BI®

11 1 7

+ + =—.
BN* BA*> BM® a’

J’

a7
.Vay d(AM,B'C

y d( )==
Cach 2. Ké BI L AM thi (IBB') L AM, ké CK // AM thi CK L (IBB')
Xét phép chiéu vudng goc 1én (IBB') thita cé B'K la hinh chiéu cua

B'C trén (IBB') nén d(AM,B'C)=d(LB'K).

Ha IHLB'K,HeB'K, taco
LﬁLﬁ%:%:m:&.
BI BA® BM® a 5
2
Dé thay BK = 235*/5 va B'K=+BK’ + BB” =1’a€+2a2 =a4,%.
Ta c6 AKHI ~ AKBB' = IH IK
BB BK

g [KBB' _a5 f\/_ a\ﬁ

B'K 5 14 7

aV7
7

Vay d(AM,B'C)=

Cau 71. Cho hinh chép S.ABCD c6 day la hinh thang vuong tai A va B, BA=BC=a,AD=2a.
Canh bén SA L(ABCD) va SA=ay2.Goi H 1a hinh chiéu vudéng géc ctia A trén SB. Tinh
khoang cach tr H dén (SCD).
( Trich dé thi DPH Khéi D Nam 2007)
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C.d(H,(SCD))=a  D. d(H,(SCD))=

A. d(H,(SCD))= B. d(H,(SCD))=

W
N |
A~

wBailam:71. Goi I 1atrung diém cua AD, théthi IA=ID=IC= % nén AACD vuodng tai C

=CD L AC(1)

Lai c6 SA L (ABCD)

=SA LCD (2).Tu (1),(2) suyra

CD L (SAC)=CD 1 SC, hay tam gidc SCD vudng tai C.
Goi d,,d, lan luotlakhoang céch tir B,H dén (SCD).

Ta co

d, SH SHSB SA® 2

d SB SB* SB® 3

1

2
d2 ngl.

Ké AF 1 SC thidé thdy AF L(SCD), ké BK // AF,K EF thi d, =BK .

Goi E=ABNCD.

s BRK_EB _1_ gr-laF.
AF EA 2 2

_ + ! —i+i—l:>AF—a
AF> AC2 AS* 222 2a° a’ B

Mat khac, trong tam giac vudng SAC taco

Luu y: C6 thé tinh khoang cach tir H dén (SCD) theo
cach khac nhu sau:
Goi E=ABNCD,K =AH nSE

Dé thdy B la trung diém ctia AE va SS—Il;Izg nén H la

trong tam cta tam gidc ASE.

. d(H,(SCD)) kH 1
d(A,(SCD)) KA 3

i/
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T dién ABES c6 AB,AE,AS d6i mot vudng goc nén

1 1 1 1 1 1 1 1

&*(A,(SCD)) ~ AE? TAD AS' 42’ 42’ 220 A

=d(A,(SCD))=a=d(H,(SCD))=

Wl

Cau 72. Cho hinh chép déu S.ABCD c6 canh ddy bang a . Goi SH la duong cao ctia hinh chép.
Khoéng cach tir trung diém 1 ctia SH dén (SBC) bang b. Tinh SH.

2ab ab 2ab 3ab
A SH=——— B. S H=——— C.SH=——F——_ D.SH=———_
Ja? —16b> Ja? —16b? \3a? —16b? Ja? —16b?
wBailam: 72. Goi E 1a trung diém cua BC, ta cd
BC LHE
= BC L (SHE)
BC LSH

= (SHE) L(SBC). Do dé IK LSE thi IK L (SBC)=1K=b.

IK _SK
HE SH

2
= SH= H]IEKSK (*), ma HE:%,IK:b,SK:\/SIZ -IK? :,/S%—bz nén

Ta c6 ASKI ~ ASHE =

a |[SH? 2ab
*)=>SH=— -b* ©SH=———.
) 2b\ 4 Ja% —16b?
n 2ab
VS e

Cau 73. Cho hinh chop S.ABCD c6 day ABCD lahinh thoitam O, canh a va AC=a.Goi H la
trung diém cua canh AB, biét SH L (ABCD) va SH=a . Tinh khoang c4ch

a) Tir O dén (SCD).

A. d(O,(SCD)):% B. d(o,(SCD)):a‘{lﬁ
C. d(O,(SCD)): 33{‘? D. d(o,(scD))= aljl

b) T A dén (SBC).
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A. d(A,(SBC))= a\1/§_7 B. d(A,(SBC))= 2?*9/5
C afn(snc) -7 D.a(fsac) 227

s Bai lam:73. a) Goi T=HO ~CD _4o6m) o 1
d(H,(scD)) HI 2

Tam giac ABC déunén CH L AB ma AB//CD=CH_LCD.
Mat khac CD LSHdo d6 CD L (SHC), ké

HJ 1 SC,J SC=HJ 1 (SCD) = d(H,(SCD))=HJ .

a3

Taco HC= — trong tam gidc SHCco ! !

= +
HJ? HC* HS?

-1 1 4 1 7
(a\/gy a> 3a’> a’> 3a®’
2

:>H]=a\/§: a\éﬁ :d(O,(SCD)):%d(HI(SCD)): ay21

b) Ta c6 B=ABN(SBC) nén Mzﬁzz

d(H,(sBC)) BH

. . |AELBC
Goi EF Ian luotlatrung diém cua BCBE thi = HF 1 BC
HE // AE

= BC L (SHF)=(SBC) L(SHF ), do d6 ké HK LSF thi HK 1 (SBC)nén

. |BCLHF
Vay
BC LSH

d(H,(SBC))=HK.

Ta co HFzﬂza\E: t_1 + 1 =£+l=£
2 4 HK’ HFF HS® 3a° a* 3a’
_& _ _ Zax/5_7
=HK =750 = d(A,(SBC))=2d(H,(SBC)) ===~
Vay d(A,(SBC)):%.

Cau 74. Cho ling tru déu ABC.A'B'C’ ¢4 tat ca cac canh déubang a. Goi M,N Tan luot la trung
diém ctia AA',BB' . Tinh khoang cach giita hai duong thang B'M va CN.
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A d(B‘M,CN):?’af B. d(B'M,CN):5af C. d(B'M,CN):7af D. d(B'M,CN)z#

w Bailam:74.
CI

Goi O,0' lan luotla trung diém caa BC,B'C' , I=00'~CN.

B'M /) AN
o{ / =B'M //(CAN)

AN c(ACN)

= d(B'M,CN)=d(B'M,(ACN))

=d(B(ACN)) (1). c
Mitkhac N latrung diém ctia BB' nén

d(B',(ACN))=d(B,(CAN)) (2).

d(B,(CAN)) CB

Ta c6 CBm(CAN)=C:>m—E— (3)

D@ thay tit dién OACI c6 OA,0C, 0l d6i mot vudng géc nén

1 _ 1.1 1 (4)
d’(O,(ACN)) ©A* oC* or

a\3

Tw (1),(2),(3).(4).(5) taco d(B'M,CN):T.

Cau 75. Cho hinh chép S.ABCD c¢6 ddy ABCD lahinh thoi tdim O, SO L(ABCD),
AC=4,BD=2,50=+/3. Tinh

a) Khoang cach tiv A dén (SBC).

A. d(A,(SBC))= % B. d(A,(SBC)) =%
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C. d(A,(SBC))= %9_ D. d(A,(SBC))= 3*1%

b) Khoang céch gifta hai duwong thang AB va SD.

3 2 43 43
A. d(AB,SD)=— B. d(AB,SD C. d(AB,SD)=——= D. d(AB,SD)=—+—=
(asD)="E B.a(ans)-20  c.a(ansp)-H2 b a(ansp)- 12

= Bai lam: 75.

d(A,(SBC
a) Ta cd6 AON(SBC)=C nén M_ €A, (1)
d(0,(sBC)) €O
Mat khac dé thay tit dién OBCS c6 cac canh OB,OC,0S
1 1 1
= + +
d’(0,(SBC)) OB* OC* Os®

23
J19

do6i mot vudng goc nén

1 1 19
_1+4+§=E :d(O (SBC))

43
Jo

b) Ta cé (SCD) 1a mét phing chira SD vasong song véi AB vi

=d(A,(SBC))=

vay d(AB,SD)=d (AB, (scD )) =d @, 6CD )) Twong ti nhu cau a)

ta c6 d(B,(SCD))=2d(O,(SCD)) ma

d(0,(scp))= 245 d(B,(SCD))= 4*\/5 hay d(AB,SD)= 4«}

Cau 76. Cho ttdién ABCD c6 AB=CD=a,AD=BC=b,AC=BD=c.

Tinh khoang cach gitra cac cdp canh d6i cua ti dién.

2 2
d(AD,BC)= Ja te b d(AC,BD)= 2,fa tb o
2 2 2 2 2 2
d(AD,BC):Ju, d(AC,BD)= /m_
3 3
2
d(AD,BC)= Ja tc b d(AC,BD)= 4,6‘ tbi -t
2, 2 12 2 12 2
d(AD,BC)= /u, d(AC,BD)= /u,
2 2
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w Bailam: 76.

Goi M,N Ian lugt la trung diém ctia AB va CD.
Xét hai tam gidc ACD va BCD c¢6 CD chung AC=BD,AD=BC nén AACD=ABCD, ma M la
trung diém ctia AB nén MN L AB.

Li Iraanj trong tu ta cing co6 MN L CD.

Vay MN la duong vudng géc chung ctia AB va CD, do do

d(AB,CD)=MN.

CrAD? CcD? 2(bP+c)-a’
2 4 4

Ta cd AN? _A

MN?= AN’ - AM? =~ %

2 2 2 2 2 2 2 2 2
:b +c" —a — MN = fb +c"—-a , hay d(AB,CD)= b”+c —a .
2 2 2

Tinh tuong tutacd:
2, 2 12 2 2 2
d(AD,BC):q/u, d(AC,BD)sz .
2 2

Cau 77. Cho hinh chép S.ABCD c6 ddy la hinh vudng canh a. Goi E la diém d6i xitng cua D qua

trung diém cta SA, M la trung diém ctia AE, N la trung di€ém cta BC . Chitng minh MN L BD
va tinh khoang céch gitra hai duong thang MN va AC.
( Trich dé thi DH Khéi B Nam 2007)

A d(MN,AC)- 22 B g ac)- 22 ¢ a(vn, aC) =22 b, g(vn,ac)- 22
4 4 4 4
wBailam: 77. Goi P la trung di€ém ctia SA .
Ta c6 MP la duong trung binh ctia e S
AEAD =MP // AD <MP //BC .
Do d6 MP //=NC nén MPCN la hinh binh hanh =MN // CP . II |
Mt khac ABCD 1a hinh chép déu nén dé dang chitng minh M ] P\l
duoc BD L(SAC)= BD.L CP. l \L
/
. |[MNjcCP INIELAY D

V3 —MN LBD. FIRURN

BD L CP \ _ .l(

7_ A A\
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Ta c6 (SAC) la mat phéng chita AC vasong song véi MN nén d(MN,AC) = d(N,(SAC))

)-22.

:i (B,(sAC

>af

Vay d(MN,AC

Cau 78. Cho hinh chép S.ABCD c¢6 ddy ABCD lahinh chit nhat véi AB=a,AD =2a , canh
SA L (ABCD), canh SB tao voi mét phing day mot goc 60°. Trén SA 1dy diém M sao cho

a\/_ . Tinh khoang céch tir S dén (BCM).

A.d(s(BCM))=2a  B.d(S,(BCM))j=a  C.d(S,(BCM))= %a D. d(s,(BCM)) =~

w Bailam:78. Ké SH 1 BM. Taco

BC L AB
= BC L (SAC)=BC L SH Lai c6
BC LSA

{SH 1 BM

= SH 1 (MBC).
SH L BC

Vay d(S,(MBC))=SH
Ta c6 SA L(ABCD)=>(SB,(ABCD))

—SBA =60° = SA = ABtan60° =a\/3

MB = VAB? + AM? = (a*/—J f

2ax/§ ax/g
Dé thdy AMHS ~AMAB nen MH_MS_pp MSMA__ 3 " 3 =a‘/§.
MA MB MB 2a 3
J3
BH=BM+MH<=22+ 2 _ a3 = SH=/SB? — BLL® =42’ —3a’ =a

NG

Vay d(S,(BCM))=a
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Cau 79. Cho hinh chép S.ABCD ¢6 ddy ABCD lahinh vuéng canh a. Goi M,N Ian lwot la trung

diém céc canh AB va AD; H la giao diém ctia CN va DM. Biét SH L (ABCD) va SH=a/3 . Tinh
khoéang cach gitra hai duong thang DM va SC.

A. d(DM,SC) = 3127 B. d(DM,SC) = 2a*9/5_7

C. d(DM,SC):za\ﬁ D. d(DM,SC)=@

DM L CN
w Bailam: 79. Taco =DM L (SCN)
DM L SH

=DM L SC. Goi I la hinh chiéu ciia H trén SC thi HI la doan
vuéng goc chung cia SC va DM nén d(DM,SC)=HI.

T gide AMHN ndi ti€p nén DH.DM =DN.DA = DH = DN.DA

DM
a’ a’ a

2JAM? + AD? _ZJaZ o 5

2 2
Ta cé HC? = DC? - DH? —a? -2 _ 42"

2a

=>HC=—%<

5 5
g N . v L g A1 1 1
Tam giac SCH vudngtai H va c6 duongcao HI nén — = ——+—
HI* HS® HC

1 1 1 5 19 2~/3a

= ot Tt 2, o HI= :

(aﬁ) {2&1} 3a> 4a®> 12a J19

5

Vay d(DM,SC)= zal"?.

Cau 80. Cho lang try dttng ABCA'B'C' ¢4 AB=a,AC=2a,AA'=2a\/5 vd BAC=120". Goi M Ia
trung di€m ctia canh CC'. Tinh khoang cach tir A dén (A'BM).

A. d(A,(A'BM)):# B. d(A,(A,BM))=£
B

6
E D. d(A,(A'BM))=22
/ (a (a0 -2
= Bai lam: 80. Ap dung dinh Ii ¢6 sin ta c6

C. d(A,(A'BM))

BC? = AB® + AC* —2AB.ACcos A =a* +4a* — 2.2a.a.(—1j =7a’*

:>BC=a\/;.
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Ta c6 BM =+BC? +MC? =2a3, A'B=vAB?> + AA"” —a\21

A'M=yA'C?+C'M? =3a, tir d6 ta c6 MB*>+MA"” =21a’ = A'B> nén tam gidc MA'B vudngtai M
hay MB L MA'.Ké BI L AC taiI.

d(A(A'B
Goi N=A'NNAC, tacé TAn(A'BM)=N nén (A (a'BM)) _NaA
d(1,(A'BM)) NI

Tacé AN=2AC=4a, AI=ABcos60°=% nén IN=IA+AN=%+4a=9—2a,do do

d(A,(A'BM)) _4a_8

d((amm)) 929
2

Dé thdy BI L(ACC'A')=BI LA'M , vy A' c
A'M LBI i
, = A'M 1 (IMB) ~
A'M L MB " : ~
~N
(IBM) L(A'BM)=BM nénké IK L BM thi t oy _
~
IK L(A'BM). -
LA T _
Vay d(L(A'BM))=IK . llf/ C N
/
/
Ta co Z
5a) (2av5) 3a\5 5
IM =+IC? + CM? = (—aj +( 2 J =2
2 2 2
1114 46 S5
IK? IM*> IB* 3a®> 45a° 45a° 8
Do d6 d(A,(A'BM))=§.3a\/g=£
9 8 3
w4 C6 thest d(A(A'BM)) Na o o
ru y: Cothé st dung = dyng nhw hinh vé cling tinh duockhoang cach tir A
d(c(A'BM)) NC

dén (A'BM).
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TONG HOP LAN 1. CHUONG III. QUAN HE VUONG GOC

Cau 1. Trong khong gian,
A. vecto la mot doan théng.
B. vecto la mot doan théng da phan biét diém nao la diém dau, diém nao la diém cudi.
C. vecto la hinh géom hai diém, trong d6 c¢6 mot diém la diém dau va mot diém la diém cudi.
D. vecto la mét doan théng xac dinh.
Cau 2. Trong khong gian cho vecto AB . Khi do,
A. gia cta vecto AB 1a AB. B. gia cua vecto AB 1a ‘@‘
C. gia cua vecto AB 1a doan théang AB. D. gia ctia vecto AB 1a duong thang AB.
Cau 3. Trong khong gian cho vecto AB . Khi do,
A. d6 dai vecto AB la AB. B. do dai vecto AB la [AB|.
C. d6 dai vecto AB 1a doan thing AB. D. d6 dai vecto AB 1a duong thing AB.
Cau 4. Cho hinh hop chit nhat ABCD.A'B'C'D'. Khi d6, vecto bang vecto AB 1a vecto nao dudi day?
A. CD. B.B'A'. C. D'C'. D. BA.
Cau 5. Cho hinh hop chit nhat ABCD.A'B'C'D'. Khi d6, vecto bang vecto AB 1a vecto nao dudi day?

A.CD. B.B'A'. C. D'C'. D. A'A.
Cau 6. Cho hinh hop chit nhat ABCD.A'B'C'D'. Khi d6, ba vecto khong dong phang la

A. CT),W va D'C'. B. CT),W va AB.

C. CT),W va A'A. D. CT),@ va AB.
Cau 7. Cho hinh hop cht nhat ABCD.A'B'C'D'. Khi d¢,

A.D'A+D'C'=D'D. B. D'A+D'C'=D'C.

C. D'A+D'C'=D'B. D. D'A+D'C'=D'A.

Ciu 8. Cho t& dién ABCD ¢4 I, | twong ting la trung diém cau cac canh AB va CD. Véi diém M bat ki, ta c6:

A. MA+MB+MC+MD =41] . B. MA+MB+MC+MD=MI+M].

C. m+m+W+WD:2ﬁ. D. W+W+W+E:2(ﬁ+ﬁ).

Cau 9. Cho hai hinh binh hanh ABCD va MNPQ c¢6 O va O’ twong tmg la giao hai dwong chéo ciia mdi hinh

dé. Khi do,
A. M+ﬁv+@+ﬁg:4@. B. M+ﬁ+@+@:z@.
C. m+ﬁl+C—P+@=(ﬁ. D. M+W+ED+@=6.

Cau10. Cho hinh hop chit nhat ABCD.A'B'C'D'. Khi do,

C. EB+/TC+E)+@+@+TC'+@:2TC'.
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau17.

Cau 18.

Cau 19.

Cau 20.

D. E+E+E+ﬂ+@+ﬁl—(ﬁ'+ﬁ:(—).

Cho biét ménh dé nao sau day la sai?

A. AD'-AB=BD'. B. AD'- AB=CD'-CB.
C. AD'-AB=BC+CD'. D. AD'-AB=BA'+ A'C+CD.
Trong khong gian,

A. ba vecto dong phéng khi va chi khi ba vecto phai nam trong cling mot mat phéang.

B. ba vecto dong phang khi va chi khi ba vecto cling huéng.

C. ba vecto dong phang khi va chi khi gia ctia ba vecto d6 song song véi nhau.

D. ba vecto dong phang khi va chi khi gia ctia ba vecto d6 cting song song véi mot mit phang.

Cho hinh hép ABCD.A'B'C'D', khi d6 AB',BC' va BD la

A. ba vecto dong phang. B. ba vecto khong dong phang.

C. ba vecto cuing phuong. D. ba vecto cung hudéng.

Cho hinh lap phwong ABCD.A'B'C'D' ¢6 AC, BD la hai duong chéo ctia hinh vuéng ABCD va
A'C', B'D' la hai duong chéo cua hinh vuéng A'B'C'D'. Goi AChBD=0 va A'BnB'D'=0". Cac
diém M, N tuwong ting trén canh BB' va C'D' sao cho BM =C'N . Khi d6 AB', C'O va MN 1a

A. ba vecto dong phéng. B. Ba vecto khong dong phang.

C. ba vecto cung phuong. D. ba vecto cung huéng.

Cho hinh lap phwong ABCD.A'B'C'D' c¢6 AC, BD la hai duong chéo cua hinh vuéng ABCD va
A'C', B'D' la hai duong chéo cua hinh vuéng A'B'C'D'. Goi AChBD=0 va A'BnB'D'=0". Cac

diém M, N tuwong ting trén canh BB' va C'D' sao cho % = % .Khi d6 AB', C'O va MN la
A. ba vecto dong phéng. B. Ba vecto khong dong phang.

C. ba vecto cing phuong. D. ba vecto cung hudéng.

Cho hinh chép S.ABCD c6 day la hinh binh hanh, goi M, N tuong ting la trung diém ctia cac canh BC
va SC. Goi I 1a giao diém ctia AM véi BD. Goi G 1a trong tAm ctia tam giac SAB. Khi d6 AD, GI va MN
la

A. ba vecto dong phang. B. ba vecto khong dong phang.

C. ba vecto cuing phuong. D. ba vecto cung hudng.

Cho hinh hép ABCD.A'B'C'D'. Goi M, N twong ung la trung diém cac canh DA va DC. Khi d6
AC', BB' va MN la

A. ba vecto dong phang. B. ba vecto khong dong phang.

C. ba vecto cung phuong. D. ba vecto khong cung phuong.

Cho hinh binh hanh ABCD (cac dinh 14y theo thtt tw d6). M la diém bat ki. Khi d06, ta c6 thé két luan gi
vé moi quan hé cua m, ]\ﬁ, MC va MD?

A. MA+MB=MC+MD. B. MA-MB=MC-MD.

C. MA+MC=MB+MD. D. MA-MC=MB-MD.

Cho hinh chép S.ABC, goi G la trong tdm tam gidc ABC. Ta c6

A. SA+SB+5C=5G. B. SA+SB+SC =25G.

C. SA+SB+5C=35G. D. SA+SB+5C = 45G.

Cho hinh chép S.ABC, goi G la trong tam cta tam giac ABC. Khi d¢, SG cung phueong véi

A. SA+SB+SC. B. SA+SB-SC. C. SA-SB+SC. D. -SA+SB+S5C.
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Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Cau 26.

Cau 27.

Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

Cau 33.

Cau 34.

Cho hinh chép S.ABC, goi G la trong tam ctia tam giac ABC. Khi d¢, SG cung hudng véi

A. SA+SB+SC. B. SA+SB-SC. C. SA-SB+SC. D. -SA+S5B+S5C.

Cho hinh chép S.ABC, cac diém M, N twong tng la trung di€ém cac canh SA, BC. Goi I 1a trung diém cta
MN, P 1a diém bat ki. Khi d6, PI cling phuong véi

A. PA+PB. B. PA+PB+PC.

C. PA+PB+PC+PS. D. PA+PC.

Cho hinh chép S.ABC, cac diém M, N tuong tng la trung diém cac canh SA, BC. Goi I la trung diém cua
MN, P 1a diém bt ki. Khi d6, PA+PB+PC+PS cing phuong véi

A. PA+DB. B. PA+PC. C. PB+PC. D. PM+PN .

Cho hinh chép S.ABC, cac diém M, N twong ting la trung di€ém cac canh SA, BC. Goi I 1a trung diém cta
MN, P 1a diém bat ki. Khi d6, PA+PB+PC+PS cing huéng véi

A. PA+PB. B. PA+PC. C. PB+PC. D. PM+PN .

Cho hinh hop ABCD.A'B'C'D'. Khi d6, goc gifta hai vecto B'C' va AC la géc nao dudi day?

A. B'C'A'. B.C'A'B". C. DAC. D. DCA.

Cho hinh hop ABCD.A'B'C'D'. Khi d6, goc gitta hai vecto AC' va BB' 1a gbc nao dwdi day?

A. C'AC. B. C'AA". C. AC'C. D. AC'A".

Cho hinh hop ABCD.A'B'C'D'. Khi d9, goc gitta hai vecto CB+CD va C'C+C'B'+C'D' la gbc nao
dudi day?

A. C'AC. B. C'AA". C. AC'C. D. AC'A".

Cho vecto i khéc vecto khong va vecto b bang vecto khong. Khi d6, goc gitta hai vecto 4 va b 1a gbc

cO sO do bao nhiéu?

A 0°. B. 90°. C. 180°. D. Tuy y.
Trong khong gian, véi hai vecto 4 va b khac vecto khong, ta ludn ¢4 :

A db=bd. B. dib+bi=0. C. db=bi. D. db+b.i=0.
Trong khéng gian, véi ba vecto @, b va ¢ déu khac vecto khong, ta ludn c6 :

A. (@b)c=a(bc). B. (db)c+a.(b)=0.

C. (db)c=a(bc). D. (@b)é+a.(b)=0.

Trong khong gian, véi hai vecto 4 va b khac vecto khong, ta luén cd :

A db=ld|.Jp]- B. @b >|d||o]- C. ab<|d.Jp]. D. b <|a| |-

Trong khong gian, véi hai vecto 4 va b khac vecto khong, ta ludn ¢ :

A. db>0. B. 4b>0. C. 4b<0. D. 4.b 1a mdt s6 thuc.

Trong khong gian, véi hai vecto 4 va b khac vecto khong, ta luén cd :

A dd=-d . B. i =|d[ .

C. 44=0. D. d.i khong xac dinh.

Cho tit dién ABCD, goi géc gitra hai duwong thang AB va CD la a. Ta luon ¢6 :

A. cosazcos(ﬁ,@). B. CosaziB;CB.
|4B||cD]
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Cau 35.

Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cau 45.

C. cosaz—&. D. cosazﬂ .
|4B||cD] |AB||cD]

Trong cac ménh dé sau ménh dé nao sai?

A. Tich v hwdng cta hai vecto d@ va b 1a mot vecto.

B. Tich v6 huéng ctia hai vecto 4 va b 1a mot goc.

C. Tich v6 huéng ctia hai vecto @ va b 1a mot s6.

D. Tich v6 hwdng ctia hai vecto d va b c6 thé 1a s6 va ciing c6 thé 1a vecto.

Cho hinh hop ABCD.A'B'C' D', nhitng vecto bang nhau la

A. AB, CD. B. AA, D'D. C. DB, B'D'. D. BA', CD'.

Cho t dién MNPQ, khi d6 dang thtic sai la dang thiic nao?

A. MN+NP=MP. B. MN +NP+0=MP.

C. NP+NQ=NM. D. NP+PQ=NM+MQ.

Cho hinh chép S.MNPQ c6 day la hinh binh hanh. Ta ¢6 :

A. MQ+MN = MS. B. MQ+MN=MP.  C. MQ+MN=QN. D. MQ+MN=NQ.
Cho hinh lap phwong ABCD.A'B'C'D' ¢6 canha. Ta c6:

A. AB'AD'=4a*. B. AB.AD'=24". C. AB.AD'=a*. D. AB.AD'=0.
Cho hinh lap phwong ABCD.A'B'C'D' c6 canh a. Khi d¢,

A. ACB'D'=4a>. B. AC.B'D'=24". C. ACB'D'=a*. D. AC.B'D'=0.
Cho hinh lap phuwong ABCD.A'B'C'D' ¢6 canh a. Khi d¢,

A. AB'BC'=4a’. B. AB'.BC'=2a". C. AB'BC'=a’. D. AB'BC'=0.
Cho hinh lap phuwong ABCD.A'B'C'D' ¢6 canh a. Khi d¢,

A. A'C.BD=6a. B. A'C.BD=a*\6. C. AC'BD=a*\3.  D. A'C.BD=0.

Néu duong thang d 6 vecto chi phuong la i =0 thi

A. duong thang d6 chi c6 mot vecto chi phuong duy nhat 1a ii .

B. duong thang d6 c6 ding hai vecto chi phuong la i va —ii .

C. duong thing dé c6 thém mdt vecto chi phwong niva la ki, véi k=0.

D. dudng thang dé c6 vo s8 vecto chi phuong la ki, véi k=0, keR.

Hay cho biét ménh dé nao sau day la sai?

A. Mot duong th:fmg d hoan toan xac dinh khi biét hai diém A, B (phéan biét) thudc d..

B. Mot duong thiang d hoan toan xac dinh khi biét mot vecto chi phuong ctia d.

C. Mot duong théng d hoan toan xac dinh khi biét mét diém A thudc d va biét d song song véi mot
duong thang a.

D. Mot duong thang d hoan toan xac dinh khi biét mot diém A thuodc d va bidt duwong thang d vudng goc
véi mot duong thang a.

Hay cho biét ménh dé nao sau day la sai?

Hai duong thang vudng géc néu

A. gbc gifta hai vecto chi phuwong ctia ching 1a 90°.

B. gbc giita hai dwong thang d6 1a 90°.

C. tich vo hudng gitra hai vecto chi phwong ctia chting 1a bang 0.

D. géc gitta hai vecto chi phuwong cta ching 1a 0°.
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Cau 46.

Cau 47.

Cau 48.

Cau 49.

Cau 50.

Cau 51.

Cau 52.

Cau 53.

Cau 54.

Cho biét khang dinh nao sau day la sai?

Cho céc tam giac déu ABC, ABD va ABE, trong d6 ABC va ABD cung thudc mot mat phang con ABE
khong thudc mit phang d6. Goi I 1a trung diém ctia AB, ta ¢ :

A. CE vudng gbc voi DE. B. CD vudng goc voi AB.

C. BE vudng goc véi AE. D. AB vudng géc véi EL

Trong khong gian,

A. néu gbc gitra hai vecto bang 180° thi gia ctia hai vecto d6 song song véi nhau.

B. néu gdc giita hai vecto bang 180° thi gid ctia hai vecto d6 triing nhau.

C. néu gbc gitra hai vecto bang 180° thi hai vecto d6 cling phurong.

D. néu géc gitta hai vecto bang 180" thi hai vecto d6 cting hudng.

Néu [a.b| =[d].|p| thi

A. gbc gifta hai vecto ludng bang 180°. B. géc gitta hai vecto luén bang 0°.
C. hai vecto d6 luén cuing phuong. D. Hai vecto d6 ludn cung huwéng.

jdb| = |a].p| khi va chi khi thoa diéu kién nao duci day?

a
A. cos(ﬁ,5)=l. B. cos(ﬁ,l;)z—l. C. ‘cos(ﬁ,lg)‘:l. D. {
b

Cho biét khang dinh nao sau day 1 sai?

Cho hinh chép S.ABCD cé day la hinh binh hanh, hai duong chéo AC, BD cit nhau tai O va
SA=5B=SC=SD.Khi d¢,

A. AC vudng gbc véi BD. B. SO vudng géc véi AC.

C. SO vudng géc véi BD . D. SO vuong goc véi (ABCD).

Cho biét khang dinh nao sau day la sai?

Cho hinh chép S.ABCD c6 day la hinh binh hanh, hai duong chéo AC, BD cat nhau tai O va
SA=5B=SC=SD.Khid¢,

A. OA#0OB=0C=0D. B. OA=0B=#0OC=0D.

C. OA=0B=0C#0OD . D. OA=0B=0C=0D.

Cho hai tam giac can chung day 1a ABC va ABD va khong cling thudc mot mat phang. Khi do,

A. AB vudng goc voi CD.

B. AC vudng goc véi BD.

C. AD vuong goc véi BC.

D. cac cap canh d6i cua tit dién ABCD vudng goc v6i nhau.

Cho hinh chép S.ABC c6 SA vudng goc voi day va ddy la tam giac vuong dinh B. Khi d6 s6 mat cua
hinh chép da cho 1a tam gidc vuong bang bao nhiéu?

Al B. 2. C.3. D. 4.

Cho hinh chép S.ABCD c6 SA vudng goc voi ddy va day la hin thang vudng ¢ day 16n AD gap doi day
nho BC, dong thoi duong cao AB = BC. Khi d6 s0 mdt bén ctia hinh chép da cho la tam gidc vudng la
bao nhiéu?

Al B. 2. C.3. D. 4.
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Cau55.  Cho hinh lap phwong ABCD.A'B'C'D'. Khi d4,
A. mit phing (ACC'A') vudng gbc véi BD.

B. mit phang (ACC'A') vuong goc voi BD'.
C. mit phang (ACC'A') vudng géc voi B'D.
D. mit phang (ACC'A') vudng goéc voi BC'.
Cau56. Cho hinh lap phwong ABCD.A'B'C'D'. Khi do,

A. mit phang (AB'D') vuodng goc voi A'C'.

B. mit phang (AB'D') vudng géc voi A'D.

C. mit phang (AB'D') vuong goc véi A'B.

D. mit phang (AB'D') vuong goc voi A'C.

C4au57. Cho hinh chép S.ABCD c6 SA vudng goc véi ddy va day la hinh thang can c6 day 1on AD gap doéi day
nhoé BC, dong thoi canh bén AB = BC. Khi d6 s8 mat bén ctia hinh chép da cho la tam giac vudng bang
bao nhiéu?

Al B. 2. C.3. D. 4.

Ciau58. Cho hinh chép S.ABCD c6 SA vudng goc véi ddy va day la hinh thang can c6 day 1on AD gap doéi day
nho BC, dong thoi canh bén AB = BC. Khi d¢6, trong cac tam giac SAD, SAB, SBD, SCD s0 tam giac
vudng bang bao nhiéu?

Al B.2. C.3. D. 4.

Ciau59. Cho hinh chép S.ABCD c6 SA vudng goc véi ddy va day la hinh thang can c6 day 1on AD gap doéi day
nhé BC, dong thoi canh bén AB = BC. Khi d6, géc gitta duong thang SC va mit phang day 1a géc nao
dudi day?

A. SCB. B. SCD. C. SCA. D. BCA.

C4au 60. Cho hinh chép S.ABCD c6 SA vudng goc véi ddy va day la hinh thang can c6 day 1on AD gap déi day
nhé BC, dong thoi canh bén AB = BC. Khi d6, goc gitta duong thing SD va mit phang (SAB) 1a goc nao
duwdi day?

A. DSA. B. DSB. C. DBA. D. DAB.

Cau 61.  Cho hinh chép S.ABCD c6 SA vudng gbc véi day va ddy la hin thang vudng c6 day 1on AD gap doi day
nhé BC, dong thoi duong cao AB = BC. Khi d6 gdc gifta SD véi mat phang (SAC) 1a gée nao dudi day?
A. DCS. B. DSC. C. DAC. D. DCA.

Cau 62.  Cho hinh chép S.ABCD c6 SA vudng gbc véi day va ddy la hin thang vudng c6 day 1on AD gap doéi day
nhé BC, dong thoi duwong cao AB = BC. Khi d6 géc gitta BC véi mét phang (SAC) 1a géc nao dudi day?
A. BSC. B. BCA. C. BAC. D. BCS.

Cau 63. Trong khong gian cho diém O khéng thudc duong thang d. Tap hop nhiing duong thang di qua O va

cudng goc voi d la
A. mit phang (P) x4c dinh béi O va d.
B. mat phang (P) di qua O va (P) vong gbc véi d.
C. mit phang (P) di qua O va (P) song song véi d.
D. tdt ca nhitng duong thang di qua O.
Cau 64.  Cho hinh chép S.ABC c6 SA vudng goc voi day va day la tam giac vudng tai B. Goi AM la duong cao
clia tam giac SAB (M thudc canh SB), khi d6 AM khéng vudng goc véi doan thang nao dudi day?
A. SB. B. SC. C. BC. D. AC.
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Cau 65.

Cau 66.

Cau 67.

Cau 68.

Cau 69.

Cau 70.

Cau 71.

Cau 72.

Cau 73.

Cho hinh chép A.BCD c6 AB vudng goc voi day va day la tam giac vudng tai C. Goi BH la dwong cao

cta tam giac ABC (H thudc canh AC). Goi K thudc canh AD sao cho i—? =%. Khi d6 KH khong

vudng goc véi doan thang nao dudi day?

A. AB. B. AC. C. AD. D. BC.

Cho biét khang dinh nao sau day la sai?

Cho diém M khong thudc mit phang (P). Qua M ké MH vuong géc véi (P). Qua M ké MI, MK khong
vudng goc voi (P). Khi do,

A.néu MI = MK thi HI = HK. B.néu HI = HK thi MI = MK.

C.néu MI > MK thi HI > HK. D.néu MI < MK thi HI > HK.

Cho hai m3t phang (P) va (Q) cat nhau theo giao tuyén d. Khi d6, goc gitta hai mit phang la

A. gbc gitta hai duong thang cting vudng goc véi d.

B. goc gitta hai dwong thang a va b, trong d6 a song song véi (P) con b song song véi (Q).

C. gbc gifta hai giao tuyén ( do mot mat phang (R) vudng goc véi d cat hai mat phang da cho).

D. goc gifta hai vecto i va v, trong d6 i vudng goc véi (P) con v vudng goc voi (Q).

Cho hinh chop S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng c¢é day 16n AD gép doéi
day nho BC, dong thoi duong cao AB = BC. Khi d6 géc gitta hai mit phang (SAB) va (SAD) la gc nao
duwdi day?

A. BSD B. BAD. C. SAB. D. SAD.

Cho hinh chép S.ABCD ¢ SA vudng gdc voi day va day la hinh thang vudng c6 ddy 16n AD gap doi
day nho BC, dong thoi duong cao AB = BC. Khi d6 gdc giita hai mit phing (SBC) va (ABCD) la géc nao
duwdi day?

A. SCA B. SBA. C. ABC. D. BCD.

Cho hinh chdp S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng cé day 1on AD gép doéi
day nho BC, dong thoi duong cao AB = BC. Khi d6 géc gitta hai mat phang (SCD) va (ABCD) 1a géc nao
dudi day?

A. SCA B. SBC. C. SCD. D. SDA.

Cho hinh chop S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng c¢é day 16n AD gép doéi
day nho BC, dong thoi duong cao AB = BC. Khi d6 géc giita hai mat phang khong vudng goc véi nhau

la:

A. (SAB) va (SBC). B. (SAB) va (ABCD).

C. (S5CD) va (SAC). D. (5CD) va (SAD).

Cho hinh 1ap phuong ABCD.A’B’C’D’. khi d6 mat phang (ACC’A’) khéng vudng goc véi mit phang nao
dwoi day?

A.(BDD'B’). B. (BDA’).

C.(CB'D). D. (DCB’A’).

Trong khong gian, néu mit phang (P) vudng goc v6i mat phang (Q) thi:

A. mdi duong thang nam trong mat phang (P) déu vudng géc véi bat ki duwong thang nao nam trong
mét phang (Q).

B. mdi duong thang nam trong méat phang (Q) déu vuong géc véi bat ki duong thang nao nam trong
mét phang (P).

C. mdi duong thang nam trong mat phang (P) ma vuong gdc véi giao tuyén ctia (P) va (Q) déu vuodng

g6c véi bat ki duong thang nao nam trong mit phang (Q).
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Cau 74.

Cau 75.

Cau 76.

Cau 77.

Cau 78.

Cau 79.

Cau 80.

Cau 81.

D. mbi duong thang nam trong mat phang (P) ma cat giao tuyén ctia (P) va (Q) déu vudng goc véi bat
ki duong thang nao nam trong mat phang (Q).

Néu hai mt phang vudng goc nhau thi:

A. bat ki duong thang nao song song v6i mat phang nay phai vudng géc véi mat phang kia.

B. bat ki dwong thang nao vudng goc véi mat phing nay phai song song véi mat phéang kia.

C. bat ki duong thang nao vudng goc véi mat phang nay phai nam trong mit phang kia.

D. bat ki duong thang nao vudng goéc véi mit phang nay va khong c6 diém chung véi giao tuyén cta
hai mat phéng, phai song song véi mat phéng kia.

Hai mit phang cting vudng gdc véi mit phang thi ba thi:

A. song song vdi nhau.

B. tring nhau.

C. khong song song vdi nhau

D. hoic song song v6i nhau hogc cit nhau theo giao tuyén vudng géc véi mit phang thit ba.

Cho biét khang dinh nao sau day la sai?

A. Hinh hop la lang tru dtng.

B. Hinh hop chit nhat la lang tru ding.

C. Hinh lap phuong la lang tru ding.

D. Hinh ldng tru c¢6 mot canh bén vudng goc voi day la lang tru ding.

Trong khong gian.

A. Hinh lang tru c6 day la da gidc déu 1a hinh lang tru déu.

B. Hinh lang tru ¢ day 1a hinh vudng la hinh lang tru déu.

C. Hinh lang tru ding cé day la hinh thoi la hinh lang tru déu

D. Hinh lang tru ding cé day la hinh vudng 1a hinh lang tru déu.

Cho mit phang (P), biét rang hai canh AB va BC ctia tam giac ABC déu cit mit phang (P) ( giao diém
khong trung véi dinh ctia tam giac). Khi d6 canh CA sé

A. khong cat mp (P). B. C6 cat mp (P).

C. song song vdi (P). D. Nam trong (P).

Cho hai duong thang cit nhau a va b, biét rang duong thang c cét ca hai duong thang da cho, thi ba
duong thang d6 sé

A. d6ng phang va d6i mot cat nhau.

B. dong phéang va dong quy.

C. khong dong phang.

D. c6 thé dong phang hodc khong dong phang.

Trong khong gian, ba deong thang d6i mot cat nhau thi phai
A. dong phang.

B. dong phang va dong quy.

C. khong dong phéng.

D. hoic dong phang hoéc khong dong phéng thi dong quy.

Trong khong gian
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Cau 82.

Cau 83.

Cau 84.

Cau 85.

Cau 86.

Cau 87.

A. néu mot duong thang cat hai duong thang cho trudce thi ca ba duong thang d¢6 dong phang.

B. néu mot duong thang cat hai duong thang cat nhau cho trudce thi ca ba duong thang d6 dong phang.

C. néu mot duong thang cat hai duong thang song song cho trude thi ca ba duong thang d6 dong
phang.

D. néu mot duong thang cit hai dwong thang chéo nhau cho triede thi ca ba duong thang dé dong
phang.

Trong khong gian

A. néu mot duong thang c6 diém chung véi mot canh ctia mot tam gidc thi dwong thang nam trong mat
phéng chtta tam giac d6.

B. néu mot duong thang c6 diém chung véi hai canh ctia mot tam giac thi dwong thang nam trong mat
phéng chtta tam giac d6.

C. néu mdt duwong thing c6 diém chung voi hai dwong thang, twong ting chita hai canh ctia mot tam
gidc thi duong thang ndm trong mat phang chita tam giac d6.

D. néu mot duong thang cé diém chung voi ba duong thing, twong ting chita ba canh ctia mot tam giac

thi duong thang nam trong mat phang chita tam giac do.

Trong khong gian cho hai duong thing chéo nhau a va b, mdt duong thang ¢ song song véi duong
thang b. Khi d6

A. ava c chéo nhau.

B. a va c cit nhau.

C. a vac song song.

D. a va ¢ khdng song song vdi nhau va khong trung nhau.

Cho t& dién ABCD. Goi M va N tuong tng la trung diém cua AB va DC, I la trung diém MN. Duong
théang Al cit mit phang (BCD) tai G. Khi d6 G la

A. triec tam ctia tam giac BCD.

B. trong tam ctia tam giac BCD.

C. tam duwong tron ngoai tiép tam giac BCD.

D. tdm duwong tron noi tiép tam giac BCD.

Cho tt dién ABCD, diém M trén canh AC. Mit phéng (P) di qua M va song song véi hai canh AB va CD
s& cat tit dién theo thiét dién la

A. tie giac 16i (khong co cép canh d6i nao song song véi nhau).

B. hinh thang.

C. hinh binh hanh.

D. tam giac.

Cho ba duong thang d6i mot chéo nhau. Khi dé:

A. khodng c6 duong thang nao cat ca ba duong thang da cho.

B. c6 duy nhat mot duong thang cat ca ba duong thang da cho.

C. c6 dting hai duwong thang (phan biét) cat ca ba duong thang da cho.

D. c6 vb s8 duong thang cat ca ba duong thang da cho.

Cho biét khang dinh nao sau day la sai?

Cho hinh hop ABCD.A’B’C’D’, khi dé:

A. mit phang (A’BD) song song véi mat phang (CB'D’).
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Cau 88.

Cau 89.

Cau 90.

(ABC).
Cau 91.

Cau 92.

Cau 93.

Cau 94.

B. AC'n(A'BD)=M.AC'n(CBD’)=N thi M va N tuong ttng la trong tam ctia cac tam giac A’BD va
CB'D'.

C. AM=MN=NC".

D. AC’ vudng goc voi (A'BD) va (CB’D’).

Xét phép chiéu song song 1én mit phéang (P), tam giac ABC c6 hinh chiéu la tam giac A’B’C’. Qua phép
chiéu song song d6

A. triec tam cua tam giac ABC dugc bién thanh triee tam cta tam giac A’B'C’.

B. trong tdm cta tam gidc ABC duoc bién thanh trong tdm cua tam giac A’B'C’.

C. tdm duong tron ngoai tiép cua tam giac ABC duoc bién thanh tdm duong tron ngoai tiép cua tam
giac A’B'C".

D. tdm dwong tron noi tiép cta tam giac ABC dugc bién thanh tam duong tron ndi tiép ctia tam giac
AB'C.

Trong khong gian cho diém O khong thudc mat phang (P). Tap hop nhitng duwong thang di qua O va
song song voi (P) la

A. toan bo khong gian.

B. mot mat phang song song véi (P).

C. hai mjt phang song song voi (P).

D. mot mat phang di qua O va song song véi (P).

Trong khong gian cho ba diém A, B, C khong thing hang. Tap hop cac déu ba diém d6 la

A. tap rong.

B. tap hop gom mot di€ém O, 1a tdm ctia duong tron ngoai ti€p tam giac ABC.

C. mit phang.

D. dudng thang d di qua O, la tam dudng tron ngoai tiép tam gidc ABC va d vudng gdc v6i mit phang

Cho diém O khong thudc mit phing (P). Goi H 1a hinh chiéu vudng géc ctia O trén (P). Tap hop nhiing
diém M ndm trong mat phing (P) va cach O mot khoang R > OH la

A. tap rong.

B. tap hop gom mot diém.

C.mot duong thing

D. mot duong tron 6 tam H va ban kinh bing VR* —OH> .

Tam giac déu ABC canh a c6 canh BC song song véi mit phing (P). Mt phang chita tam giac tao véi
mét phang (P) goc 30°. Tam giac ABC c6 hinh chiéu vudng goc 1én (P) 1a tam giac A’B’C’ (phwong chiéu
khong song song véi canh nao ctia tam giac ABC). Khi d6, dién tich ctia tam gidc A’B’C’ bang bao

nhiéu?
2 2 2 2
A.a\ﬁ; B. 37 . c. L. D. ‘“E;
4 8 2 8

Tam giéc déu ABC canh a c6 canh BC song song véi mét phang (P). Mt phing chita tam giac tao voi
mét phang (P) gbc 60°. Tam giac ABC c6 hinh chiéu vudng goc 1én (P) 1a tam giac A’B'C’ (phwong chidu
khong song song v6i canh nao cta tam giac ABC). Khi d6, dwong cao cta tam giac A’B’C c6 d¢ dai la
bao nhiéu?
A. a\ﬁ; B. &; C. &; 3a

2 4 4
Tam gidc ABC véi canh BC song song voi mét phang (P) c6 hinh chiéu vudng géc 1én mat phang (P) 1a
tam giac A’B’C’. Biét rang dién tich ctia tam gidc A’B’C’ bang mdt nira dién tich ctia tam giac ABC. Khi
d6, mt phang chita tam giac ABC tao véi mat phang (P) mdt goc cd dd 16n 1a bao nhiéu?
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A. 30°% B. 45; C. 60°; D. 75%;
Cau95.  Cho biét khang dinh nao sau day la sai?
Cho tit dién ABCD c6 tét ca cac canh déu bang nhau (va bang a > 0). Khi d6
A. tt ca cac canh bén nghiéng déu trén day ( tic la cac canh bén cung tao vdi day mot géc nhw nhau).
B. tat ca cac mat bén nghiéng déu trén day ( ttc 1a cac mat bén cung tao voi ddy mot gde nhu nhau).
C. tat ca cac canh bén va mat bén nghiéng déu trén day ( ttc la cac canh bén va mét bén cung tao voi
day mot gbéc nhu nhau).
D. tat ca cAc mit cta tt dién déu béng nhau.
C4iu96. Cho tit dién ABCD c6 tat ca cac canh déu bf“ing nhau va bf“mg a > 0. Khi d6, mét bén (ABC) tao vSi mat
day (BCD) mot goc ¢ thoa diéu kién nao duédi day?

1 1
A. cosp=—. B. cosp=—.
=3 =3
1 NG}
C. cosp=—. D. cosp=—.
77y =7

Cau97. Cho tir dién ABCD c6 tAt ca cac canh déu b%mg nhau va b%mg a> 0. Khi d6, canh bén AB tao v6i mdt day
(BCD) mot goc ¢ thoa diéu kién nao dudi day?

Na

A. cosp=—. B. COS¢:7.

N
=

N
» |5

C. cosp = . D. cosgp =

Cau98. Cho ti¢ dién OABC c6 OA, OB, OC do6i mot vudng goéc voi nhau. Goi «, §,y tueong tng la goc tao boi
mat phéng (OAB), (OBC), (OCA) véi (ABC). Khi d6, ba goc a, B,y thoa diéu kién nao dudi day?
A. cos® a+cos® f+cos’ y=2.B. sin” ¢ +sin® f+sin’ y =2.

C. tan’* ¢ +tan” B+tan” y =2. D. cot” a+cot® f+cot’ y=2.

Cau99. Cho ti dién OABC c6 OA, OB, OC d6i mot vudng goc voi nhau. M la mot diém bat ki thudc tam giac
ABC va khong nam trén canh nao ctia tam giac. Goi «, 3,7 tuong tng la goc tao boi OM véi OA, OB,
OC. Khi d6, ba géc «, B,y thoa diéu kién nao duwédi day?

A. cos’ a+cos® f+cos’ y=2.B. sin” a+sin® f+sin’ y = 2.
C. tan’ @ +tan® f+tan’ y =2. D. cot’ a+cot”> B+cot’ y =2.

Cau 100. Cho hinh hop chit nhat ABCD.A’B’'C’'D’. M 1a mét diém bat ki thudc hinh chi* nhat BB'C'C va khong
nam trén canh nao ctia hinh chit nhat d6. Goi «, 3,7 tuong tng la géc tao boi AM véi AB, AD, AA’. Khi
doé, ba géc «, B,y thda diéu kién nao duwdi day?

A. cos® a+cos® B+cos’y=1. B. sin” a+sin® f+sin’ y =1.
C. tan’ ¢ +tan® f+tan’ y =1. D. cot’ a+cot’ B+cot’ y =1.

Cau101. Cho t& dién ABCD c6 tat ca cic canh déu bang nhau va bang a > 0. Khi d6 khoang cac tit dinh A dén
mat day (BCD) la bao nhiéu?

A.h:ﬁ; B.h:&; C. h:ﬁ; D.h:&;
3 3 3 3
Cau 102. Cho ti dién OABC c6 OA, OB, OC db6i mot vudng goéc voi nhau. Goi g, b, ¢ teong ting la dd dai cac canh
OA, OB, OC. Goi h 1a khoang cach tlr O d&n mét phang (ABC) thi & c6 gid tri 1a bao nhiéu?

A h= 1+1+1. B. h= lJrl+l.
\!a b ¢ a b
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C he \/azbz +b’c? +c*a? abc

. D.h= .
a’b’c? N

C4au103. Cho hinh chép S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng c6 ddy 16n AD gap doi
day nho BC, dong thoi duwong cao AB = BC = a. Khi d6 khoang cach tir duong thang BC dén mat phang
(SAD) la bao nhiéu?

A h=ag B.h:E; C h:&; D h:&;

2 ' 2 ' 2

Cau104. Cho hinh chép S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng c6 ddy 16n AD gap doi
day nho BC, dong thoi duong cao AB = BC = a. Biét SA =43 . Khi d6 khoang cach gitta hai duong
théang chéo nhau AD va SC la bao nhiéu?

A. h=2g B.hzﬂ; C. h;@; D.hzﬁ;
2 2 2
C4au105. Cho hinh chép S.ABCD c¢6 SA vudng goc voi day va day la hinh thang vudng c6 ddy 16n AD gap doi
day nho BC, dong thoi duong cao AB = BC = a. Biét SA =a+/3 . Khi d6 khoang cach tir dinh B dén duong

thang SC 1a bao nhiéu?
A. h=2g B.h:aﬁ; C. h:a\E; D.h=a\51ﬁ;
Cau106. Cho hinh lap phuong ABCD.A’B’C’'D’ ¢6 canh 1a a > 0. Khi d6, khdang cach giita hai mat phang (AB'D’)
va (C’BD) la bao nhiéu?
An=23 B 1—2V3.
3 2
Cmﬂg. Dmﬂg.

Cau 107. Cho hinh 1ap phuong ABCD.A’B’C’'D’ ¢6 canh la a > 0. Khi d6, khoang céch gita hai duong thang chéo
nhau AB’ va BC’ la bao nhiéu?

A =23 Bwiﬁ.
3 2
Cmﬂg. Dmﬂg.

Cau108. Cho biét khang dinh nao sau day la sai?
Cho hinh chép S.A1A:...An (1> 3). Xét cac ménh dé sau:
(1) Hinh chép c6 cac canh bén nghiéng déu trén day.
(2) Hinh chép c6 cac mét bén nghiéng déu trén day.
(3) Hinh chép ¢6 cac canh bén bang nhau.
(4) Day A1A:...An1a da gidc noi ti€p dugc va chan duong cao ctuia hinh chdp la tam duong tron ngoai tiép
cta day.
Céc ménh dé tuong duong la:
A (D) (2). B. (1) = (3).
C. ()= (4). D. (3) = (4).
Cau109. Cho biét khang dinh nao sau day la sai?
Cho hinh chép S.A1A:z...An (12 3). Xét cac ménh dé sau:
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Cau 110.

Cau 111.

Cau 112.

Cau 113.

Cau 114.

Cau 115.

(1) Hinh chép c6 cac canh bén nghiéng déu trén day.

(2) Hinh chép c6 cac mét bén nghiéng déu trén ddy.

(3) Pay AiA:...An1a da giac noi ti€p dugc va chan duong cao ctia hinh chdp la tam duwong tron ngoai tiép

cta day.

(4) Hinh chép c6 d6 dai duong cao ctia cac tam giac mat bén (dinh S) bang nhau.

Cac ménh dé tvong duong la:

A D<) B. (1)< (3).

CHeM). D.3)=4).

Cho biét khang dinh nao sau day la sai?

Khoang cach gitta hai dwong thang chéo nhau a va b bang

A. khoang céach tir mot di€ém M dén mit phang (P), trong d6 diém M thudc duong thang a con mat
phang (P) chtta duwong thang b va song song vdi a.

B. khoang cach tir mot diém N dén mit phang (P), trong d6 mat phang (P) chtta duong thang b va song
song véi a con diém N thudc mat phing (Q) chita dwong thang a va song song véi duong thang b.

C. d6 dai doan OI, trong d6 dudng thang OI vudng géc véi hai duong thang a va b, con O, I tuong ting
thudc hai dwong thang chéo nhau dé.

D. d6 dai doan OI, trong d6 O la giao ctia duong thang a véi mat phang (P) chita b va vudng goc voi
duong thang a va diém I thuoc duwong thang b.

Cho hinh chép S.ABC. Goi G la trong tdm tam giac ABC. Goi M, N, P theo thit tw la trung diém cac canh

BC, CA, AB. Khi d6 vecto SA+SB+SC cung phueong véi vecto nao duoi day?

A. SM+SN+SG. B. SM+SN+SP.

C. SG+SN+SP . D. SM+SG+SP.

Cho hinh hop ABCD.A’B’C’'D’. Goi M, N theo thtt ti thudc cac canh D’D va CB sao cho D’M = CN. Khi

dé6 ba vec to E,Z\TN,W

A.dong phang. B. Khong dong phéng.

C. bang nhau. D. Cé tdng bang vec to khong.

Cho lang tru ABC.A’B’C’, goi I 1a trung diém ctia BC'. Khi d6 Al cit mat phang A’B’C’ tai J, trong d6

A.Jla giao diém cua Al va A'C".

B. ] la giao diém ctia Al va B'C".

C.Jla giao diém cta Al va A'T, trong d6 T la trung diém ctia B'C".

D. ] la giao diém cua Al va A’M, trong d6 M thudc B’'C’ va khong la trung diém ctia B'C'.

Cho hai duong thing chéo nhau va vudng goc véi nhau d va d’. Trén d 1y diém A sao cho mit phéang

xac dinh boi diém A va d’ khong vudng goc voéi d. Trén d’ 18y hai diém B va C phan biét. Goi H la truc

tam ctia tam giac ABC, goi a 1a duong thang di qua H va vudng goc voi mit phang chita tam giac ABC.

Khi do

A. duong thang a song song véi duong thang d.

B. duong thang a cat véi duong thang d.

C. duong thang a va duong thang d chéo nhau.

D. duong thang a va duong thang d trung nhau.

Cho hai duong thang chéo nhau va vudng géc véi nhau d va d’. Trén d 14y diém A sao cho mét phang

xac dinh boi diém A va d’ khong vudng goc voi d. Trén d’ 18y hai diém B va C phan biét. Goi H la truc
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Cau 116.

Cau 117.

Cau 118.

Cau 119.

Cau 120.

Cau 121.

Cau 122.

Cau 123.

tam ctia tam giac ABC, goi a la duong thang di qua H va vudng goc voi mat phang chita tam giac ABC.
Khi d6, duong thing a di qua mot diém cd dinh la

A. giao diém ctia a va d.

B. truc tam ctia tam giac OBC, véi O 1a giao diém ctia d v6i midt phang (R) chita d’ va vudng géc voi d.

C. trong tam ctia tam gidc OBC, véi O la giao diém ctia d véi mit phang (R) chita d” va vudng goc vai d.
D. tdim duong tron ngoai tiép ctia tam giac OBC, véi O 1a giao diém ctia d véi mat phang (R) chita d’ va
vudng goc voi d.

Cho tt dién OABC c6 OA vudng gbc véi mat phang (OBC). Goi H la triec tdm ctia tam giac ABC, goi d la
duong thang di qua H va vudng gbc véi mit phiang (ABC). Goi D la giao diém ctia d véi tia d6i ctia OA.
Khi d6, ABCD la t& dién

A. khong c6 cép canh déi dién nao vudng gdc voi nhau.

B. c6 diing mot cdp canh ddi dién vudng gdc véi nhau.

C. c¢6 dung hai cap canh déi dién vudng goc véi nhau.

D. c6 ba cdp canh d6i dién vudng gdc voi nhau.

Cho hinh 1ap phwong ABCD.A’B’C’D’. Goi M, N tuong ting la trung diém ctia cac canh BB’ va C'D’. Khi
dé MN song song v6i mat phang nao dudi day?

A. (A'D'DA); B. (A'BD); C. (ABCD; D. (C'BD);

Cho hinh lap phuong ABCD.A’B'C’'D’. Goi M, N, P tuong tng la trung diém cta cac canh BB’, C’'D’ va
DA. Khi &6 mat phang (MPN) song song véi mat phiang nao dudi day?

A. (A'D'DA); B. (A'BD); C.(ABCD; D. (C'BD);

Cho tt dién OABC c6 OA, OB, OC d6i mot vudng goc véi nhau. Biém M di ddng trong mién tam giac
ABC (k€ ca bién 1a cac canh AB, BC, CA). Goi «, B,y tuong ting la goc tao boi OM véi OA, OB, OC. Khi
doé, ba géc «, B,y thda diéu kién nao duwdi day?

A. cos® a+cos* f+cos’y=1.B. cos’a+cos’ f+cos’ y=2.

C. cos’> a+cos” f+cos’ y=3.D. cos’ a+cos” f+cos’ y=4.

Cho t dién OABC c6 OA, OB, OC d6i mot vuodng goc véi nhau. Diém M bat ki thudc tam giac ABC (ké

ca bién la cac canh AB, BC, CA). Goi ¥, y, z tuong tng la khoang cach tit M dén cac mat phang (OBC),
(OCA), (OAB). Goi a=0A, b=0B, c=0C . Khi dé

A Y 2 B. x+y+z=1.
a b ¢
C. ax+by+cz=abc. D. x* +y* +z* =abc.

Cho hinh lap phuong ABCD.A'B'C'D' canh a>0, goi M, N, P lan luwgt la trung diém cta cac canh AB,
BCva DD'. Khi d6 khoang cach tix P dén MN la bao nhiéu?

B 2 5 5

B.a—. C.a—. D.a—.
8 4 2 3

Cho hinh lap phuong ABCD.A'B'C'D' canh a>0, goi M, N, P lan lugt la trung diém ctia cac canh AB,
BCva DD'.Khi d6 mét phiang (MNP) ct 1ap phurong theo mot thiét dién c6 dién tich 1a bao nhiéu?
: 7 B2 [, SR p. el 7.

9 4\32 8 8\ 2
Cho hinh lap phuong ABCD.A'B'C'D' canh a>0, goi M, N, P lan lugt la trung diém ctia cac canh AB,
BC va DD'. Khi d6 mit phang (MNP) tao vdi ddy (ABCD) ctia hinh 1ap phwong mdt goc ¢ thoa dieu

kién nao dudi day?

A.

A a
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Cau 124.

Cau 125.

Cau 126.

Cau 127.

Cau 128.

Cau 129.

Cau 130.

Cau 131.

A. cosgozZ E B. cos¢):3@. C. cosq):i. D. COS(/JZL.

4\17 11 217 17
Cho hinh chép S.ABCD, c¢6 day la t& giac 16i, giao di€ém cua cac cap canh d6i 1a ADNBC=E va
ABNCD =F. Biét SE vudng géc SF. Mt phang (P) song song véi SE va SF dong thoi cat cc canh SA,
SB, SC, SD tuwong ing tai A', B', C', D'. Khi d9¢,
A. A'B'C'D' la mét hinh thang. B. A'B'C'D' la mo6t hinh binh hanh.
C. A'B'C'D' 1a mot hinh thoi. D. A'B'C'D' la mét hinh chit nhat.
Cho hinh chép S.ABCD c¢6 SA vudng goc voi ddy va day 1a hinh thang can c6 day 16n AD gap doi day
nhé BC, dong thoi canh bén AB bang day nho. Biét BC =a, SA =2a. Khi d6 khoang céch tir diém A dén
mét phang (SCD) 1a bao nhiéu?

2ax/2_1 Za\ﬁ

A h=a. B. h=2a3. C. h= o D. h= >

Cho hinh chép S.ABCD c¢6 SA vudng goc voi ddy va day 1a hinh thang can c6 day 16n AD gap doi day

nhé BC, dong thoi canh bén AB bing ddy nho. Mot mit phang (P) di qua A va vudng gdc véi SD cat

SB, SC, SD tuong tng tai B', C', D'. Khi d6 ta c6 thé két luan gi vé t& gidc AB'C'D'?

A. AB'C'D' la mot tix gidc ndi tiép duoc (khong cd cdp canh d6i nao song song).

B. AB'C'D' 1a mot hinh chit nhat.

C. AB'C'D' la mot hinh thang.

D. AB'C'D' la m¢t hinh binh hanh.

Cho hinh chép S.ABCD c6 SA vudng goc v6i ddy va ddy la hinh thang can c¢é ddy 16n AD gdp d6i day

nhé BC, dong thoi canh bén AB bing ddy nho. Biét BC=a, SA=2a. Khi d6 hai mit phang (SAC) va

mét phang (SCD) tao v6i nhau mdt géc c6 s do 1a bao nhiéu?

A.90°. B. 60°. C. 45°. D. 30°.

Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh a. Mot mit phing (P) di qua trung diém M ctia canh

BB' ddng thoi vudng goc véi duong thang A'C, sé cit hinh 1ap phuong theo mot thiét dién 1a hinh gi?

A. Tam giac déu. B. T gidc déu. C. Ngt giac déu. D. Luc giac déu.

Cho hai duong thang ¢ dinh d va d' cling vudng géc véi mit phang (P) ¢8 dinh. Hai mat phang di

dong (Q) va (R), vudng goc véi nhau. Biét (Q) va (R) twong tng chtta d va d'. Goi a la giao tuyén cua

(Q) va (R). Goi M la giao diém cua a va (P). Khi d6 ta c6 thé két luan gi vé diém M?

A. M chay trén mot duong thang.

B. M chay trén mot mat cong.

C. M chay trén mot cung tron.

D. M chay trén mot duong tron duwong kinh AB, trong d6 A, B twong ting la giao diém cta cac duong
thang d va d' véi (P).

Cho biét khang dinh nao sau day la sai?

Cho hinh chép S.ABCD c6 SA=SB=SC=S5D c6 day ABCD la hinh binh hanh, hai dwong chéo AC, BD

cit nhau tai O. Khi d¢,

A. SO vuodng goc véi AB. B. SO vudng gdc vdi AC.

C. SO vudng gbc véi BD. D. SO vuong goc véi SA.

Cho hinh chép S.ABCD c¢6 SA vudng gdc v6i day va day la tix giac cd hai dwong chéo AC, BD vudng goc
véi nhau. Goi M, N twong tng la trung diém ctia SB, SD. Khi &6 MN khong vudng géc véi doan thang
nao dwdi day?

A. SA. B. AC. C. sC. D. BC.
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1B 2D 3B 4C SD 6C 7C 8D 9A 10A
11D 12D 13A 14A 15A 16A 17A 18C 19C 20A
21A 22C 23D 24D 25C 26B 27D 28D 29A 30C
31D 32D 33B 34D 35C 36D 37C 38B 39C 40C
41C 42D 43D 44B 45D 46C 47C 48C 49D S50A
51D 52A 53D 54D 55A 56D 57C 58D 59C 60B
61B 62B 63B 64D 65C 66D 67C 68B 69B 70A
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91D 92B 93C 94C 95C 96B 97C 98B 99B 100A
101C 102D 103A 104D 105D 106A 107A 108A 109A 110D
111B 112A 113C 114B 115B 116D 117D 118C 119A 120A
121 122 123 124 125 126 127 128 129 130
131

TONG HOP LAN 2. CHUONG III: VECTO TRONG KHONG GIAN
BAI 1: VECTO TRONG KHONG GIAN
Cau l. Cho hinh lang tru ABC.A’B’C’, M la trung diém cua BB’. it CA=a , CB=b , AA'=c. Khang dinh nao sau day
dung?
- - - 1- - - = 1 - - = 1 rv i
A AM=b+c—Ea B. AM=a—c+Eb C. AM=a+c—Eb D. AM=b-a+—c
Cau 2. Trong khong gian cho diém O va bén diém A, B, C, D khong thing hang. Diéu kién can va du dé A, B, C, D tao

thanh hinh binh hanh la

A. OA+OB+OC+0D=0B. OA+OC =OB+0D
B T S p— e 1=

Cau 3. Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh. Pit SA= a; SB=b; SC=
nao sau day dung?

. SD = d. Khang dinh

ol

A a+c=d+b B. a+b=c+d C.a+d=b+c D. a+c+d+b=0
Cau 4. Cho ta dién ABCD. Goi M va P 1an luot 1a trung diém cia AB va CD. Pat AB=b, AC =c, AD =d .Khing dinh
nao sau day dung?
(E+;i+l—7)

A m:§<z+a_a) bma:%(m_z) C. MP=L(+b-d) D. MP =

N | —
N | —

Cau 5. Cho hinh hop ABCD.A’B’C’D’ ¢6 tam O. Goi I 1a tim hinh binh hanh ABCD. Dat AC'=u,CA'=0v, BD'=x,
DB = ;/ . ding?
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A. za:%<;+;+;+g) b)za:_§<;+5+;+g)
R 1 ~ - - ~ JEE— 1 - - . .
C. ZOI:Z(u+v+x+y) D. ZOI:—Z(u+v+x+y)

Cau 6. * Cho hinh hop ABCD.A’B’C’D’. Goi | va K lan luot 1a tim cua hinh binh hanh ABB’A’ va BCC’B’. Khang dinh
nao sau day sai ?

A R:%TC:%A'C' B. Bén diém I, K, C, A ddng phang

C. BD+2IK =2BC D. Ba vecto BD;IK;B'C' khong dong phang.

Cau 7. *Cho t dién ABCD. Ngudi ta dinh nghia “ G 1a trong tam t& dién ABCD khi GA+GB+GC+GD =0 7. Khing
dinh nao sau day sai ?

A. G la trung diém cuia doan 13 (1, J 1an luot 1a trung diém AB va CD)

B. G la trung diém ciia doan thang ndi trung diém cia AC va BD

C. G la trung diém cua doan thing néi trung diém cua AD va BC

D. Chua thé xac dinh dugc.
CAu 8. Cho tir dign ABCD c6 G Ia trong tim tam giac BCD. Dat x= AB; y=AC; z=AD.Khing dinh nao sau day
dung?

A AG=

(x+1+2) B.AG:—%(;+3—/+2) C. AG=

WIN

(F+7+72) D. A—c:_§<;+;+;>

[SSHT

Cau 9. Cho hinh hép ABCD.A’B’C’D’ ¢6 tam O. Dat AB=a;BC =b. M la diém xac dinh bsi OM = %(&—B) Khing
dinh nao sau day dung?

A. M la tdm hinh binh hanh ABB’A’ B. M 1a tdm hinh binh hanh BCC’B’

C. M la trung diém BB’ D. M la trung diém CC’

BAI 2: HAI PUONG THANG VUONG GOC.

Cau 10. Trong khong gian cho ba duong thang phan biét a, b, ¢. Khing dinh nao sau day sai?

A. Néu a va b cung vudng gdc vai ¢ thi a//b

B.Néua//bvac Lathic Lb.

C. Néu géc gitra a va ¢ bang géc giita b va c thi a//b

D. Néu a va b cuing nam trong mp (o ) // ¢ thi géc gitra a va ¢ bang goc giira b va ¢
Céau 11. cho tu dien ABCD c6 AB=CD =a, lJ = § (1, J 1an luot 1a trung diém cua BC va AD). S6 do goc giira hai
duong thing AB va CD I :

A. 30° B. 45° C. 60° D. 90°

Cau 12. cho tirdién ABCD c6 AB = a, BD = 3a. Goi M va N lan luot 14 trung diém cua AD va BC. Biét AC vudng goc véi
BD. Tinh MN

J10

A MN= D2
2

302 D. MN = 203

B.MN = WO C.MN =
3 2 3

Céu 13. Cho hinh hop ABCD.A’B’C’D’. Gia sir tam giac AB’C va A’DC’ déu cd 3 gbc nhon. Gac giita hai duong thang

AC va A’D la gbc nao sau day?
A. £ BDB’ B. ZAB’C C.ZDB’B D. ZDAC

Cau 14. Cho tir diegn ABCD. Chang minh ring néu AB.AC =.AC.AD = AD.AB thi ABLCD , AC 1BD, ADLBC. bidu
nguoc lai ding khong?
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Sau day 1a 101 giai:
Buéc 1: AB.AC =.AC.AD < AC.(AB—AD)=0
< AC.DB=0 < AC 1BD
Budc 2: Ching minh tuong tu, tr - AC.AD = AD.AB ta dwoc ADLBC va AB.AC = AD.AB ta duoc ABLCD.
Budc 3: Nguoc lai ding, vi qua trinh ching minh & budc 1 va 2 1a qué trinh bién doi twong dwong.
Bai giai trén ding hay sai? Néu sai thi sai ¢ dau?
A. Dling B. Sai tir buéc 1 C. Sai tir buéc 1 D. Sai & budc 3
Céau 15. Cho tir dien déu ABCD (Tt dién cd tat ca cac canh bang nhau). S6 do goc giita hai dwong thang AB va CD bang:
A. 30° B. 45° C. 60° D. 90°
Cau 16. Cho hinh hop ABCD.A’B’C’D’ ¢6 tét ca cac canh déu bang nhau. Trong cAc ménh dé sau, ménh dé nao c6 thé sai?
A.A’C’1BD B. BB’LBD C. A’BLDC’ D.BC’LA’D
Céau 17. Cho tir dién déu ABCD, M la trung diém cua canh BC. Khi d6 cos(AB,DM) bang:

AW 2 c B 3
6 2 2

N | —

Cau 18. Cho hinh chép S.ABCD c6 déy 13 hinh vuéng ABCD canh bang a va cic canh bén déu bang a. Goi M va N lan luot
1a trung diém caa AD va SD. S6 do cuia géc (MN, SC) bang:

A. 30° B. 45° C. 60° D. 90°
Cau 19. cCho hinh chép S.ABCD c6 tat ca cac canh déu bang a. Goi | va J 1an luot 1a trung diém cua SC va BC. S6 do cua
géc (13, CD) bang:

A. 30° B. 45° C. 60° D. 90°
Cau 20. cho tir dien ABCD c6 AB = CD. Goi |, J, E, F lan luot 1a trung diém cua AC, BC, BD, AD. Gdc (giira (IE, JF)
bang:

A. 30° B. 45° C. 60° D. 90°

BAI 3: PUONG THANG VUONG GOC VOI MAT PHANG

Cau 21. Khang dinh nao sau day sai ?

A. Néu duong thing d L (o) thi d vudng goc véi hai dudng thang trong (o)

B. Néu duong thing d vudng goc vai hai duong thang nam trong (o) thi d L(o)

C. Néu duong thing d vudng géc vai hai dudng thang cit nhau nam trong (o) thi d vudng goc véi bt ki dudng thing nao
nam trong (o).

D. Néu d L(a) va duong thanga// (o) thid L a
Cau 22. Trong khong gian cho duong thing A va diém O. Qua O c6 may dudng thang vudng géc véi A cho truée?

Al B.2 C.3 D. V6 s6
Cau 23. Qua diém O cho trudgc, c6 bao nhiéu mat phiang vuéng goc vai duong thang A cho truée?

Al B.2 C.3 D. V6 s6
Cau 24. Menh d nao sau day co thé sai ?

A. Hai duong thing phan biét ciing vudng goc véi mot mat phang thi song song.

B. Hai mat phang phan biét cing vuéng goc vai mot duong thang thi song song.

C. Hai dudng thing phan biét cling vudng géc véi mot dudng thing thi ba thi song song.

D. Mot dudng thing va mot mit phang (khoéng chira duong thing da cho) cing vudng goc véi mot duong thing thi song
song nhau.

Cau 25. Cho hinh chép S.ABCD c6 SA L (ABC) va AABC vudng & B. AH la duong cao ciia ASAB. Khing dinh nao sau
day sai ?
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A.SA 1 BC B.AH 1L BC C.AHLAC D. AH 1 SC
Cau 26. Trong khdng gian tap hop cac diém M cach déu hai diém ¢ dinh A va B la:

A. Mt phang trung tryc ctia doan thang AB. B. Puong trung truc cia doan thang AB.

C. Mit phang vuéng goc véi AB tai A D. Puong thiang qua A va vuéng goc véi AB

Cau 27. Cho tir dien ABCD c6 AB = AC va DB = DC. Khang dinh nao sau day dung?
A. AB L (ABC) B.AC L BD C.CD L (ABD) D.BC LAD

Céau 28. Cho hinh chép S.ABCD c6 day ABCD la hinh thoi tdm O. Biét SA = SC va SB = SD. Khang dinh nao sau day sai
?

A. SO L (ABCD) B.CD L (SBD) C. AB L (SAC) D.CDLAC
Céau 29. * Cho hinh chop S.ABC c6 SA= SB = SC va tam giac ABC vudng tai B. V& SH L (ABC), He(ABC). Khing dinh
nao sau day dung?

A. H trung véi trong tdm tam gidc ABC B. H trung véi truc tdm tam giac ABC.

C. H tring vai trung diém cia AC D. H tring voéi trung diém cua BC
Cau 30. cCho hinh chép S.ABC c6 canh SAL (ABC) va diay ABC la tam giac can & C. Goi H va K lan luot 14 trung diém
cia AB va SB. Khing dinh nao sau day c6 thé sai ?

A.CH L SA B.CH LSB C.CH L AK D.AK 1L SB
Cau 31. cho hinh chép S.ABC c6 SA= SB = SC. Goi O la hinh chiéu cua S 1én mit day ABC. Khing dinh nao sau day
dtng?

A. O la trong tdm tam giac ABC B. O 1a tam duong tron ngoai tiép tam giac ABC C. O la
truc tdm tam giac ABC D. O 1a tAm dudng tron noi tiép tam giac ABC
Cau 32. Cho hinh chép S.ABCD c6 SAL (ABC) va day ABCD 14 hinh chir nhat. Goi O la tdm ciia ABC va I 1a trung diém
cua SC. Khing dinh nao sau day sai ?

A.BC LSB B. (SAC) la mit phing trung truc cua doan BD

C.10 L (ABCD) D. Tam giac SCD vudng ¢ D.
Cau 33. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng va SA_L (ABCD). Goi I, J, K 1an lrot 1a trung diém cua AB,
BC va SB. Khang dinh nao sau day sai ?

A. (JK) // (SAC) B. BD L (IJK)

C. Goéc giita SC va BD ¢6 s6 do 60° D.BD L (SAC)
Cau 34. cCho hinh tir dién ABCD c6 AB, BC, CD d6i mot vudng goc nhau. Hay chi ra diém O cach déu bén diém A, B, C,
D.

A. O la tim dudng tron ngoai tiép tam gidc ABC B. O la trong tdm tam gidc ACD

C. O la trung diém canh BD D. O la trung diém canh AD
Cau 35. Cho hinh chép S.ABC c¢6 SAL (ABC) va AB LBC. Goi O la tam dudng tron ngoai tiép tam giac SBC. H 1a hinh
chiéu vudng géc cua O Ién (ABC). Khing dinh nao sau day dung ?

A. H la trung diém canh AB B. H la trung diém canh AC

C. H la trong tam tam giac ABC D. H 1a tim dudng tron ngoai tiép tam gidc ABC
Cau 36. Cho tir dien ABCD. V& AH L (BCD). Biét H la tryc tim tam gi4c BCD. Khing dinh nao sau day khong sai ?

A. AB=CD B. AC =BD C.ABLCD D.CDLBD
Cau 37. Cho hinh chép S.ABCD, day ABCD la hinh vuéng c6 tam O, SAL (ABCD). Goi I 1a trung diém cua SC. Khing
dinh nao sau day sai ?

A. 101 (ABCD). B. (SAC) la mat phang trung truc ciia doan BD

C.BDLSC D. SA= SB=SC.

Céau 38. Cho ti dién ABCD c6 canh AB, BC, BD bing nhau va vudng gdc vai nhau tirng d6i mot. Khing dinh nao sau day
dang ?
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A. Goc gitra AC va (BCD) la géc ACB B. Géc gitta AD va (ABC) la géc ADB

C. Gdc gitra AC va (ABD) la géc CAB D. Goc gitra CD va (ABD) la géc CBD
Cau 39. Cho tam giac ABC vudng can tai A va BC = a. Trén duong thang qua A vudng goc vai (ABC) lay diém S sao cho
SA = % . Tinh s6 do giita duong thang SA va (ABC)

A. 30° B. 45° C. 60° D. 75°

Cau 40. cho hinh vudng ABCD c6 tdm O va canh bang 2a. Trén duong thang qua O vudng goc véi (ABCD) lay diém S.
Biét g6c giita SA va (ABCD) c6 s6 do bang 45°. Tinh d6 dai SO.

3 a

A.SO=a\3 B.SO=a\2 c.so:“T D. SO= TZ

Céau 41. cho hinh thoi ABCD c6 tam O, AC = 2a. Lay diém S khong thuoc (ABCD) sao cho SO_L(ABCD). Biét tanSOB=

% . Tinh s6 do cua goc gitra SC va (ABCD).

A. 30° B. 45° C. 60° D. 75°
Cau 42. Cho hinh chép S.ABCD, day ABCD la hinh vudng canh bing a va SAL (ABCD) . Biét SA = %g . Tinh géc giira
SC va (ABCD)

A. 30° B. 45° C. 60° D. 75°

Cau 43. Cho hinh chép S.ABCD c6 cac canh bén bang nhau SA = SB = SC = SD. Goi H la hinh chiéu cia S 1én mat day
ABCD. Khing dinh nao sau day sai ?

A.HA=HB=HC=HD

B. Tu gidc ABCD la hinh binh hanh

C. Twu giac ABCD noi tiép dugc trong duong tron.

D. Céc canh SA, SB, SC, SD hop véi day ABCD nhiing géc bang nhau.
Cau 44. Cho hinh chop S.ABC c6 day ABC la tam giac déu canh a. Hinh chiéu vudng goc cua S l1én (ABC) tring véi trung
diém H cua canh BC. Biét tam giac SBC la tam giac déu.Tinh s6 do cuia gc giita SA va (ABC)

A. 30° B. 45° C. 60° D. 75°
Cau 45. Cho hinh chép S.ABC c6 day ABC 1a tam giac vudng canh huyén BC = a. Hinh chiéu vuéng géc cua S 1én (ABC)
tring vai trung diém BC. Biét SB = a. Tinh s do cua goc gitra SA va (ABC)

A. 30° B. 45° C. 60° D. 75°

BAI 4: HAl MAT PHANG VUONG GOC

Cau 46. Cho hinh chép S.ABC c6 SA L (ABC) va day ABC vudng & A. Khing dinh nao sau dy sai ?
A. (SAB) L (ABC)
B. (SAB) L (SAC)
C. V& AH L BC, H eBC = gdc ASH la géc giira hai mat phing (SBC) va (ABC)
D. Goc giira hai mat phang (SBC) va (SAC) la géc ZSCB.
Cau 47. Cho tir dien ABCD c¢6 AC = AD va BC = BD. Goi I 14 trung diém ciia CD. Khing dinh nao sau day sai ?
A. G6c giira hai mat phang (ACD) va (BCD) lagéc ZAIB.  B. (BCD) L (AIB)
C. Goc giira hai mat phang (ABC) va (ABD) lagéc £CBD  D. (ACD) L (AIB)
Cau 48. Cho hinh chép S.ABC c¢6 SA L (ABC) va AB L BC. Gdc giira hai mat phang (SBC) va (ABC) 1a goc nao sau day?
A. G6c SBA B. G6c SCA C. Goc SCB D. Goc SIA (I 1a trung diém BC)
Céau 49. * Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng va SA L (ABCD). Khang dinh nao sau day sai ?
A. Géc giira hai mat phang (SBC) va (ABCD) la goc ZABS.
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B. Goc giita hai mat phang (SBD) va (ABCD) la géc ~SOA (O 1a tim hinh vudng ABCD)

C. Goc gitra hai mat phiang (SAD) va (ABCD) la géc ZSDA.

D. (SAC) L(SBD)
Céau 50. Cho hinh chép S.ABCD c6 day ABCD la hinh thoi tam O. Biét SO L (ABCD), SO = a+/3 va duong tron ngoai
tiép ABCD c6 ban kinh bang a. Tinh goc hop bai méi mat bén véi day?

A.30° B. 45° C. 60° D. 75°

Cau 51. Cho hinh chép S.ABCD cé ddy ABCD I hinh chir nhat tim O va khoang céch tir A dén BD bang 2—J”_ .Biét SA L
5

(ABCD) va SA = 2a. Goi o la gdc giita hai mat phang (ABCD) va (SBD). Khing dinh nao sau day sai ?

A. (SAB) L(SAD) B. (SAC) L(ABCD) C.tana = 5 D.a= Z«SOA.
Cau 52. Cho hinh lang try ABCD.A’B’C’D’ ¢6 ddy ABCD la hinh thoi, AC = 2a. Cac canh bén AA’, BB’... vudng goc véi
day va AA’ = a. Khang dinh nao sau day sai ?

A. Cé&c mat bén cua hinh lang try la cac hinh chir nhat.

B. G6c gitra hai mat phing (AA’C’C) va (BB’D’D) ¢6 sb do bing 60°.

C. Hai mat bén (AA’C) va (BB’D) vudng goc vdi hai day.

D. Hai hai mat bén AA’B’B va AA’D’D bang nhau.
Cau 53. Cho hinh ling try ABCD.A’B’C’D’. Hinh chiéu vudng goc ciia A’ 1én (ABC) tring véi truc thm H cua tam giac
ABC. Khang dinh nao sau day khong dung?

A.(AA’B’B)L(BB’C’C)  B.(AA’H)L(A’B’C’)

C. BB’C’C 14 hinh chit nhat. D. (BB’C’C)L(AA’H)

Cau 54. cho hinh chép S.ABC ¢6 SA L (ABC) va day ABC la tam giac can & A. Goi H 1a hinh chiéu vubng goc ciia A 1én
(SBC). Khing dinh nao sau day dung?

A.H e SB B. H trung véi trong tm tam giac SBC
C.HeSC D. H e SI (I 1a trung diém cua BC)
Cau 55. Cho hinh chép S.ABC c6 hai mit bén (SBC) va (SAC) vudng géc véi day (ABC). Khang dinh nao sau day sai ?
A.SC L (ABC) B. Néu A’ 1a hinh chiéu vudng g6c cia A 1én (SBC) thi A’ € SB
C. (SAC) L (ABC) D. BK 1a duong cao cua tam gidc ABC thi BK L (SAC).

Cau 56. Cho hinh chép S.ABC c¢6 hai mat bén (SAB) va (SAC) vubng goc véi day (ABC), tam giac ABC vudng can & A va
¢6 dudng cao AH (He BC). Goi O 1a hinh chiéu vudng géc cia A lén (SBC). Khing dinh nao sau day sai ?

A.SC L (ABC) B. (SAH) L (SBC)

C.0e SC D. G6c giira hai mat phang (SBC) va (ABC) la goc SBA.
Cau 57. *Choti Qién ABCD c6 hai mit bén ACD va BCD 14 hai tam giac cin c6 day CD. Goi H la hinh chiéu vuéng géc
cua B I1én (ACD). Khang dinh nao sau day sai ?

A. AB nam trén mat phang trung truc ciia CD

B. HeAM (M la trung diém CD)

C. G6c gitra hai mat phing (ACD) va (BCD) la géc ADB.

D. (ABH) L (ACD).
Cau 58. Cho hinh ling tru dimg ABC.A’B’C’ ¢6 day ABC la tam giac vudng can & A. H 1a trung diém BC. Khing dinh nao
sau day sai ?

A. Cac mat bén ciia ABC.A’B’C’ 1a c4c hinh chit nhat bang nhau.

B. (AA’H) 1a mat phang trung truc cua BC

C. Néu O 1a hinh chiéu vudng géc cia A 1én (A’BC) thi O eA’H

D. Hai mit phing (AA’B’B) va (AA’C’C) vudng goc nhau.
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Céau 59. Hinh hgp ABCD.A’B’C’D’ trd thanh hinh lang tru tir giac déu khi phai thém cac diéu kién nao sau day?
A. Tét ca cac canh day bang nhau va canh bén vudng goc véi mat day.

B. Canh bén bang canh day va canh bén vudng goc véi mat day

C. C6 mot mat bén vudng goc véi mit day va day 1a hinh vudng.

D. Cé4c mat bén la hinh chir nhat va mat day 1a hinh vuéng
Céau 60. Cho hinh hop chit nhat ABCD.A’B’C’D’. Khing dinh nao sau day khong diing?

A. Hinh hop cé 6 mat 1a 6 hinh chit nhat.

B. Hai mat ACC’A’ va BDD’B’ vudng goc nhau

C. Ton tai diém O cach déu tam dinh cta hinh hop

D. Hinh hgp c6 4 duong chéo bang nhau va dong qui tai trung diém cua mdi duong.
Céau 61. Cho hinh lap phuong ABCD.A’B’C’D’ canh bang a. Khang dinh nao sau day sai ?

A. Hai miat ACC’A’ va BDD’B’ vudng goc nhau

B. Bén duong chéo AC’, A’C, BD’, B’D bing nhau va bing a3

C. Hai mit ACC’A’ va BDD’B’1a hai hinh vudng bang nhau

D. AC 1L BD’
Cau 62. Cho hinh hop chir nhat ABCD.A’B’C’D’ ¢6 AB = AA’ = a, AD = 2a. Goi o 1 goc giita duong chéo A’C va day
ABCD. Tinh a

A. o= 20%5° B. ax24°5 C.a~3018 D. o~ 25%8’
Cau 63. Cho hinh ling tru tir giac déu ABCD.A’B’C’D’ ¢6 canh day bang a, géc giita hai mat phing (ABCD) va (ABC”) ¢6
s6 do bang 60°. Canh bén cua hinh ling try bang:

A. 3a B. a\E C.2a D. a\E

Cau 64. Cho hinh ling try dimg ABC.A’B’C’ ¢c6 AB=AA’= a, BC=2a,CA=a \/5 Khang dinh nao sau day sai ?
A. bay ABC la tam giac vudng.
B. Hai mat AA’B’B va BB’C’ vudng goc nhau
C. Géc giira hai mat phiang (ABC) va (A”BC) ¢6 s6 do bang 45°
D.AC’ =2a\2

Cau 65. Cho hinh ling tru luc gisc déu ABCDEF.A’B’C’D’E’F’ ¢6 canh bén bing a vi ADD’A’ 1 hinh vuéng. Canh day
ctia lang try bang:

A a B. C.

e p, 22
)

3

NS

Cau 66. Cho hinh lang try tr giac déu ABCD.A’B’C’D’ ¢6 ACC’A’ 1a hinh vudng, canh bing a. Canh d4y cua hinh ling
tru bang:

A a2 B.a+2 C. a3 D. a3

2 3
CAau 67. Cho hinh ling try tam giac déu ABC.A’B’C’ ¢ canh ddy bing 2a+/3 va canh bén bing 2a. Goi G va G’ 1an luot
la trong tAm cua hai day ABC va A’B’C’. Khang dinh nao sau day dung khi néi vé AA’G’G?

A. AA’G’G la hinh chit nhat ¢ hai kich thuéc la 2a va 3a.

B. AA’G’G la hinh vuéng c6 canh bang 2a.

C. AA’G’G 12 hinh chir nhat c6 dién tich bing 6a”

D. AA’G’G 1a hinh vudng c6 dién tich bing 8a’
Céau 68. Cho hinh lap phuong ABCD.A’B’C’D’ ¢6 canh bang a. Khang dinh nao sau day sai?

A. Tam gidc AB’C la tam giac déu.

GIAO VIEN MUGN MUA FILE WORD LIEN HE 0946798489




N[El0N 5 R Xo R 2[00 (é8 [CHUONG III. VEC TO — QUAN HE VUONG GOC. |

B. Néu o 1a géc giita AC’ thi coso. = \E

C. ACC’A’ 12 hinh chir nhat c6 dién tich bing 2a®
D. Hai mit AA’C’C va BB’D’D ¢ trong hai mat phiang vudng goc véi nhau.
Cau 69. Cho hinh chép S.ABC c6 dudng cao SH. Xét cac ménh dé sau:
I)SA=SB=SC
1) H triing véi tam dwdng tron ngoai tiép tam gidc ABC.
III) Tam gidc ABC la tam giac déu.
IV) H la tryc tdm tam gidc ABC.
Céc yéu t nao chua dir dé két luan S.ABC 1a hinh chop déu?
A (I)va(ll) B. (I va (I) C.(I)yva(v) D.(IV)va(l)

Cau 70. Cho hinh chép tam giac déu S.ABC c6 canh day bang a va dudng cao SH bang canh day. Tinh s do goc hop bai
canh bén va mat day.

A. 30° B. 45° C. 60° D. 75°
Cau 71. Cho hinh chép tu giac déu ¢ canh day bang a va chiéu cao bang # . Tinh sé do cua gdc gita mat bén va mat
day.

A. 30° B. 45° C. 60° D. 75°

CAau 72. Tinh cosin cua goc giita hai mat caa mot tir dién déu.

N s 2 c
2 3

D.

N | —
W | =

Cau 73. Cho hinh chop déu S.ABC c6 canh day bang a, géc giira mot mat bén va mat day bang 60°. Tinh d6 dai duong cao
SH.

A SH= 2% B.sH= W3 C.sH= N2 D.sH= W3
2 2 3 3

Cau 74. Cho hinh chép tir giac du c6 tat ca cac canh déu bang a. Tinh cosin cua gc giira mot mat bén va mot mat day.
A. % B C. i D. L

1
3 B 2
Cau 75. Cho ba tia Ox, Oy, Oz vudng goc nhau timg d6i mot. Trén Ox, Oy, Oz lan luot lay cac diém A, B, C sao cho OA =
OB = OC = a. Khang dinh nao sau day sai?
A. O.ABC 14 hinhd chép déu.

2
B. Tam gidc ABC c6 dién tich S = ;ﬁ
C. Tam giac ABC c6 chu vi 2p = 3”;/5

D. Ba mit phang (OAB), (OBC), (OCA)vudng goc véi nhau timg doi mot.
Cau 76. Cho hinh thoi ABCD c6 canh bang a va A = 60°. Trén duong thing vudng géc voi mat phang (ABCD) tai O (O la
tam cia ABCD), lay diém S sao cho tam gidc SAC 1a tam giac déu. Khing dinh nao sau day dang?

A. S.ABCD Ia hinh chép déuB. Hinh chép S.ABCD c6 cac mit bén |a c4c tam gidc can.

C.SO= 3—; D. SA va SB hop véi mat phiang (ABCD) nhiing gc bang nhau.
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Cau 77. Cho hinh chdp cut déu ABC.A’B’C’ véi day 1on ABC c6 canh bang a. Pay nho A’B’C’ ¢ canh bang % , chiéu

cao OO0’ = % . Khing dinh nao sau day sai ?

A. Ba duong cao AA’, BB’, CC’ dong qui tai S.
B. AA’=BB’= CC’ =%
C. G6c giira canh bén mat day 1a goc SIO (I 1a trung diém BC)
D. Pay 16n ABC c6 dién tich gip 4 lan dién tich ddy nho A’B’C’.
Cau 78. Cho hinh chép cut tir giac déu ABCD.A’B’C’D’canh cua day nhé ABCD bing gvé canh cua day 1én

A’B’C’D’bang a. Goc giira canh bén va mit day bang 60°. Tinh chiéu cao OO’ cua hinh chdp cut da cho.

a\/§ axﬁ Za\/g D. 00’ = 3a\E

A.00= — B.0O’ = — C.00’ =
3 2 3 4

BAI 5: KHOANG CACH

Cau 79. Cho tir dién SABC trong d6 SA, SB, SC vudng goc v6i nhau timg do6i mot va SA = 3a, SB = a, SC=2a. Khoang
cach tir A dén duong thang BC bang:

3{1«5 B. 7a\/§ C. 8a\/§ D. 5a\/6_>

2 5 3 6

A

Cau 80. Cho hinh chép A.BCD c6 canh AC L (BCD) va BCD la tam giac déu canh bing a. Biét AC = a2 va M la trung
diém cua BD. Khoang cach tir C dén duong thing AM bing:

A.a\/Z B.a E C.a\/z D.a é
3 \/11 5 7

Cau 81. Cho hinh chép A.BCD c6 canh AC L (BCD) va BCD la tam gidc déu canh bing a. Biét AC = a2 va M Ia trung
diém cua BD. Khoang céch tir A dén duong thiang BD bang:

3a\/5 B. Zaﬁ C. 4a\E D. ax/ﬁ

2 3 3 2

A

CAau 82. Cho hinh chép S.ABCD c6 SA L(ABCD) ddy ABCD la hinh thoi canh bing a va B = 60°. Biét SA= 2a. Tinh
khoang cach tir A dén SC

3a\2 " 4a\3 c 2045 o 5a46

2 3 5 2

A

Céau 83. Cho hinh chép S.ABCD c6 SA L(ABCD), SA= 2a, ABCD la hinh vudng canh bang a. Goi O la tim cua ABCD,
tinh khoang céch tir O dén SC.

A W3 g 23 c o2 p, o2
3 4 3 4
Cau 84. Cho hinh chép tir gidc déu cd canh day bang a va gc hop bai mot canh bén va mat day bang o. Khoang cach tir
tam ctia day dén mot canh bén bang:

A. a\ﬁ cota B. a«/i tan C. # cosa, D. # sino.

Cau 85. Cho hinh chép S.ABC trong d6 SA, AB, BC vudng géc véi nhau timg d6i mot. Biét SA = 3a, AB=a\E, BC =
a~/6 . Khoang cach tir B ¢én SC bang:

A.a\ﬁ B. 2a C. Zaﬁ D.a\ﬁ
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CAu 86. Cho hinh chop S.ABC trong d6 SA, AB, BC vuéng goc véi nhau timg doi mot. Biét SA = a3, AB=a+/3.
Khoang cach tir A d¢én (SBC) bang:

A.ﬁ B & C. 205 D M

2 3 5 "6

Cau 87. Cho hinh chép S.ABCD c6 SA L (ABCD), day ABCD la hinh chir nhat. Biét AD = 2a, SA = a. Khoang céch tir A

dén (SCD) bang:
a2 g, 203 c. 2 p. 32

2 3 N3 J7

Cau 88. Cho hinh chép tam gic déu S.ABC canh day bing 2a va chidu cao bing a3 . Tinh khaéng cach tir tam O cua day
ABC dén mot mat bén:

A a5 B. 203 C.al> D.a\E
2 3 \flo 5

Cau 89. Cho hinh chép tir giac déu S.ABCD c6 canh day bing a va chiéu cao bing a~/2 . Tinh khoang cach tir tim O cia
day ABCD dén mot mat bén:

N 5 2
2 3

A

2aV5 o o
S 2

3

C.

Cau 90. cCho hinh chép S.ABCD c6 SA L (ABCD), day ABCD la hinh thang vudng c¢6 chiéu cao AB = a. Goi | va J lan
luot 14 trung diém ciia AB va CB. Tinh khoang cach giita duong thing 1J va (SAD).

A 02 NE]

. C. D.
2 3

NS
[SSHIRSY

Cau 91. cho hinh thang vudng ABCD vubng & A va D, AD = 2a. Trén duong thang vudng goc tai D voi (ABCD) ldy diém
S i SD = a2 . Tinh khoang cach giita duong thing DC va (SAB).

A 2L B. = C.a\2 D. &
NG & 3
Cau 92. Cho hinh chép O.ABC cé duong cao OH = %T“ . Goi M va N Ian luot 1a trung diém cia OA va OB. Khoang cach
3
gitta duong thing MN va (ABC) bang:.
AL B. o2 c.z D. e
2 2 3 3
Cau 93. Cho ti dién déu ABCD c6 canh bang a. Tinh khoang céch giira AB va CD.
A. o3 b)—“‘/E C. o2 D. o3
2 3 2 3

CAu 94. Cho hinh chép S.ABCD c6 SA L (ABCD), ddy ABCD la hinh chit nhat véi AC = a~/5 va BC=a+/2 . Tinh khoang
cach gitra SD va BC

3a 2a a\/g
A — B. — cC. — D.a+3
4 3 2 \/_
Céau 95. Cho hinh lap phuong ABCD.A’B’C’D’ ¢6 canh bang a. Khoang céch giira BB’ va AC bang:
Al 5 2 c o2 o, o3
2 3 2 3

Céau 96. Cho hinh lap phuong ABCD.A’B’C’D’ ¢6 canh bang 1 (dvd). Khoang cach giita AA’ va BD’ bang:
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A.ﬁ B.ﬁ C.z\—E D.ﬁ
3 2 5 7

Cau 97. Cho hinh lang tru tir giac déu ABCD.A’B’C’D’ ¢6 canh day bang a. Goi M, N, P lan luot 1a trung diém cua AD,
DC, A’D’. Tinh khoang cach giira hai mat phang (MNP) va (ACC”).

a3

A — B.
3

p, ™2

c.z .
3 4

[N

Cau 98. Cho hinh ling try tam gidc ABC.A’B’C’ ¢6 cac canh bén hop véi day nhitng goc bang 60°, day ABC la tam giac
déu va A’ cach déu A, B, C. Tinh khoang cach giira hai day cua hinh ling tru.

A a B.a\2 C. LE] D. 2%
2 3
Cau 99. Cho ti dién déu ABCD c6 canh bang a. Khoang céch tir A dén (BCD) bang:
A 06 5 16 c M3 b W3
2 3 6 3
Cau 100. Cho tir dién déu ABCD c6 canh bing a. Khoang cach gitra hai canh déi AB va CD bing:
A. a2 B. E] c. 2 D. 2
2 2 2 3

TONG HOP LAN 3. CHUONG 3. VECTO - QUAN HE VUONG GOC

Ciu 1. Cho 6 diém phan biét trong khong gian A, B, C, D, M, N. Gia thiét nao dudi day suy ra duoc ba vecto
AB,CD, MN dbng phéng?

A.B&n diém A, B, C, D cing ndm trong mot mat phang

B. Puong thiang MN song song véi mit phang (ABC)

C. Hai duong thang AB va CD song song véi nhau

D. C6 ba s6 m, n, p thudc R, sao cho mAB+nCD+MN =0 .
Cau 2. Cho bdn diém A, B, C, D trong khong gian va diém S thoa man hé thitc SA+SC =SB+SD . Ménh d@é nao
sau day sai?

A.B&n ddierm A, B, C, D dong phang

B. Hai doan thang AB va CD c6 trung diém triing nhau

C. Hai vécto BA va CD bang nhau

D. T giac ABCD la hinh binh hanh
Cau 3. Cho tit giac SABC v¢i G la trong tam cta tam giac ABC. Ménh dé nao sau day la sai?

A. SG=>(sA+sB+5C) B. GA+GB+GC=0

C. AG=2(4B+ AC) D. AG =+ (AB+AC)
3 3
Cau 4. Cho ba duong thang a, b, ¢ trong khong gian. Ta co:
A. avab cung vudng goc vdi c thi a//b

B.albvablcthialc
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C.albvab//cthi alc

D. Caba cau trén déu diung
Cau 5. Cho hai dwong thang a, b phan biét va mit phang (P) va a vuong géc véi (P). Ménh dé nao sau day sai?
A.b//(P)thibLla
B. b Lathi b//(P)
C. b L(P) thib//a
D.b//athi b L(P)
Cau 6. Cho ba duong thang a, b, c phan biét, trong d6 a, b nam trong mat phang (P) va c khong nam trong (P).
Ménh dé nao sau day sai?
A. c song song v6i a hodc b thi ¢ song song voi (P)
B. ¢ vuong gdc véi (P) thi c vudng géc véiavab
C. c cing vuong goc vdi a va b thi c vudng véi voi (P)
D. c vudng goc véi a va b, ¢ khdng vuong goc véi (P) thi a//b
Cau 7. Cho ba mit phing phan biét (P), (Q), va (R) trong dé (P) cat (Q) theo giao tuyén D. Ménh dé nao sau day la
dung ?
A. (P) L(Q) va (Q) L(R) thi (P)L(R)
B. (P) L(Q) va (Q) L(R) thi (P)//(R)
C. (P)L(R) va (Q)L(R) thi dL(R)
D. Caba cau trén déu dung.
Cau 8. Cho hai mit phéang (P) va (Q) vudng géc véi nhau theo giao tuyén a va hai duong thang d va d’ sao cho
d<=(P), d'=(Q).Ménh dé nao sau day la sai?
A.dlA =dld
B.dld =dlA
C.dcitd =d cit A
D.d//d =d//A
Cau 9. Cho hai duong thing d va A khong nam trong mit phang (P). Ménh dé nao sau day la sai?
A.d LA va(P)LA=d//(P)
B. A//(P) vad L(P)y=dlA
C.AL(P)vad//A=dL(P)
D. A//(P)yvadLlA =dl(P)
Cau 10. Ménh dé nao sau day sai?
A. Hinh hop c6 bdn duong chéo bang nhau la hinh hdp chit nhat.
B. Hinh hop dtng c6 hai dwong chéo bang nhau thi né 1a hinh hop chit nhat.
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C. Hinh hdp c6 ba mat cuing qua mot dinh la ba hinh chi nhat thi né 1a hinh hép chit nhat
D. Hinh hop ¢6 ndm mat la hinh cht nhat thi né la hinh hop chit nhat.
Céiu 11. Ménh dé nao sau day la dung?
A. Qua duong thang a, c6 duy nhat mdt mat phang vuong goc véi duong thang b cho trude
B. Qua duong thang a, c6 duy nhat mot mat phang vudng géc véi mat phang (P) cho trudce
C. Qua diém A, c6 duy nhat mdt mit phing phang vuong goc véi duong thang b cho triede
D. Qua diém A, c6 duy nhat mot mit phang vudng géc véi mat phang (P) cho trudC.
Cau 12. Hinh chép SABC c6 ddy la tam giac vuong tai B, SA vudng goc véi mat phing (ABC).
Goi H va K Ian luot 1a hinh chiéu ctia diém A 1én SB va SC. Ménh dé nao sau day sai?
A.d[A,(SBC)] = AH B. d[A,(SBC)] = AK C. d[C,(SAB)]=BC D. d[S,(ABC)] =SA
Cau 13. Cho tam gidc ABC vuong tai A va tam giac ADC vuong tai D nam trong hai mt phang vudng goc véi
nhau va AB=CD. Goi I vaK Ian lwgt la trung diém ctia AD va BC. Ménh dé nao sau day la sai?
A.IB L IC. B.IK L AD. C.IK 1 BC. D.AB 1 CD.
Cau 14. Cho tam gidc ABC va hai diém M,N nam trong mit phang (ABC) véi MA=MB=MC va NA= NB= NC.
Duong thing MN cat (ABC) tai H.
Xét bon ménh dé sau day:
() AB L MN.
(I) AB L MC.
(III) H 1a truc tdm tam giac ABC
(IV) H Ia tam duwong tron (ABC)
K&t luén nao sau day dung?
A. Chi (I) va (Ill) dang ~ B. Chi (II) va (IlT) dang C. Chi (IV) ding D. Chi (I) va (IV) dang
Cau 15. Cho t¢ dién ABCD véi AC= AD va BC = BD. Ha AH vudng goc véi mit phang (BCD).
Goi L] Tan luot 1a trung diém ctia CD va AB. Khang dinh nao sau day la dung?
A. AB=CD B.AB L CD
C. IJ vudng goc véi AB va CD D. H Ia truc tam tam giac BCD.
Cau 16. Cho ba vec to 7,,k dbi mot vudng goc véi nhau va cho d=2i +k va b=mi+k véigia tri ndo cia m thi
ilb?
A.m=0 B. m=3 C.m=-3 D. m=4
Ciu 17. Cho hinh lap phuong ABCD A’B’C'D’. Goi O la tdm hinh vuéng ABCD va M,N,H K lan luot la trung diém
ctia AA’, DDY,BC,CD. Vec to nao sau day dong phang véi cac
vecto BA' va CB'?
A. OM B. OB’ C.MN D. HK

Ciu 18. Cho hinh lap phuong ABCD A’B'C'D’ va K 1a trung diém caa CD.
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Phan tich vecto A'K theo a= AB ,b=AD,c=AA'. Phan tich ndo sau day la dung?

i+b—¢C B. AK=d+b-¢

i—b+¢ D. AK=—d+b+-¢

N | =

Cau 19. ABCD.A’B’'C’'D’.Goi M va N Tan luot 1a trung diém ctia BC va A’D’. Trong s8 6 duong thang AB,
AC’,AD’,BD’,B’'D va MN c6 bao nhiéu durong théng chéo véi A’C?
A.2 B.3 C.4 D.5
Ciu 20. Cho hinh lap phuong ABCD.A’B’C'D’. Trong s6 5 duong théngAC’,AB’,BD,C’D,BC’,
C6 bao nhiéu duong thang vuong goc véi A'C?
A1 B.2 C.3 C. 4
Cau 21. Choba vecto i , } ,k 6 do dai béng 1 va vudng goc véi nhau tling d6i mot va x= 2;—3]' +k trong sd 5

vec to sau day, cd bao nhiéu vec to vuong goc vdi vec to x

a=2i +4k

=—i+3]+2k

S

—i+j+k

(o}

QU

=<ﬁ+3f—E
c=2i+j-k

A.2 B.3 C.4 D.5.

Cau 22. Trong khéng gian cho doan thing AB ¢8 dinh va mot diém M di dong thoa man didu kién AM.AB = AB?
Tap hop cac diem M 1a :

A. Mot dwong tron c8 dinh ¢6 ban kinh bang AB

B. Mot dwong thing c8 dinh vudng goc véi AB tai B

C. Mot mat phéang c§ dinh vuong géc voi AB tai A

D. Mot mat phang ¢S dinh vuéng goc véi AB tai B

Cau 23. Cho hinh chép ngt giac déu S.ABCDE. Goc gitta canh bén SA va cac canh day c6 sd do 1on nhat 1a

A.36° B. 54° C.72° D.90°
Ciu 24. Cho hinh chop luc giac déu S.ABCDEF, canh A. Goi O la hinh chiéu ctia S 1én mét ddy véi SO = A. Goc
gitta canh bén SA va cac canh day c6 s6 do nho nhat 1a :

A. 30° B. 45° C. 60° D. 90°

Ciu 25. Cho diém S khong thudc mat phéng (P), doan vuong goc SH=1 va cac doan xién SA=2, SB=3,5C=4. Goi
a, B,y Tlan luot la goc tao boi SA,SB,SC véi mit phing (P). Khing dinh nao sau day dung?
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A.a <45 B. B >45° C.p<y D.y >60°

Cau 26. Cho hinh chép t dién déu S.ABCD c6 canh bén va canh ddy déu bang A. Goi O 1a giao diém ctia AC va
BD. Khing dinh nao sau day dting ?

A. Goc giita duong thang SB va mat phang (SCD) bang 90°

B. Géc gitta duong thang SB va mit phang (SCD) bang géc gitta duong thang BC vamat  phang (SCD);

C. Géc gitta duong thang SA va mit phang (SCD) 16n hon gdc giita duong thang BC va mit phang (SCD);

D.Géc gitta duwong thang SA va mit phang (SCD) bang tich ctia 2 véi gbc gitta dwong thang SO va mat
phang (SCD).
C4u 27. Cho cidc ménh dé sau:

(I) Hinh chop ¢6 day la t dién déu, cac mat bén la bdn tam gidc can chung dinh la hinh chép déu;

(IT) Hinh chép ¢ bon canh bén béang nhau va bén canh day bang nhau 1a hinh chép ti gidc déu;

(III) Hinh chép

6 cac mat bén 1a bdn tam giac can chung dinh bang nhau la hinh chép t giac déu.

Trong cac phat biéu sau cau nao dung ?

A. Chi (I) va (I) dtng B. Chi (I) va (III) dting

C. Chi (IT) va (II) déng ~ A. Ca (I) va (II) va (IIl) dtng
Ciu 28. Hinh chép S.ABC c6 hai mat ABC va SBC 1a hai tam giac can chung ddy BC. Goi I va J lan luot la trung
diém ctia BC va SA. Thé thi ta c6 :

A.SA 1 (JBC)

B.BC L (SAI)
C. IJ 1a doan vudng goc chung cua SA va BC

D. Ca ba cau trén déu dung.
Cau 29. Cho hinh ling tru tam gidc déu ABC.A’B’C’ c6 canh day bang a va AA’ = A. Khoang céach gitta AB’ va CC’

A.&

3

la:

c. o2 w3

D. —
2 2

B.

NS

Cau 30. Cho hinh 1ap phuong ABCD.A’B’C’'D’ ¢6 canh bang A. Goi O’ 1a tdim hinh vuéng A'B'C'D’ va a la géc
gitta hai mat phang (O’AB) va (ABCD) gdéc a thoa hé thiic nao sau day?

A. Cosa=% B. tan =2 C.sina=% D.tana=%

Ciu 31. Ménh dé nao duéi day dang?
A. Hinh chdp cé bdn canh bén bang nhau va cé day 1a hinh binh hanh 1 hinh chép t giac déu
B. Hinh chép ¢ bon canh bén bang nhau va ddy c6 hai duwong chéo vudng goc véi nhau 1a hinh chop ti gide

déu.
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C. Hinh chép c6 bdn canh bén bang nhau va cé day 1a hinh chit nhat 1a hinh chép ti giac déu.

D. Hinh chép c6 bn canh bén bang nhau va day 1a hinh thoi 1a hinh chép t giadc déu

Cau 32. Cho hinh chép S.ABCD c¢6 day la hinh chit nhat, bon canh bén déu bf?mg 3a va AB=a, BC=a «E . Khoang
céch tir S dén (ABCD) 1a :

A. 2a\/§ B.aﬁ C.Za\/z D. a\/E

2

Gia thiét sau day chung cho hai cdu 33 va 34.
Cho hinh chép S.ABC ¢c6 SB=SC=a, AB=AC=2a,SA=a \/5 Goi I la trung diém cua BC va dat BC= 2x (x>0).
Cau 33. Khang dinh nao sau day la sai?

A. SA vudng géc véi mit phing (SBC)

B. BC vudng goc véi mit phang (SAI)

C. SI vudng gdc v6i mit phang (ABC)

D. SI vudng gbc vdi SA va BC

Cau 34. Géc ctia hai m3t phang (SAB) va (SAC) bang 45° khi gid tri ctia x 1a :

A. a\E B.ag C.a\/Z—\E D.

Gia thiét sau ddy chung cho bon ciu 35,36,37,38.

Cho hai tam giac ABD va CBD ndm trong hai mat phéng vudng gbc voi nhau va AB=AD=CB=CD=a, BD = 2x. Goi
MvaN lan luot la trung diém cta BD va AC.

Cau 35. Khang dinh nao sau day sai?
A.AM1 CM B.BN L DN
C.BD 1 (MACQ) D. AC1 (NBD)

Cau 36. M3t phang (ACB) vudng goc v6i mit phang (ACD) khi c6 thém gia thiét nao sau day?
A. MN la doan vudng géc chung ctia AC va BD.

B.ann-AC

SYNILE

D. Mn=2D

2

Cau 37. D9 dai doan MN bang:
A. % a*—x B.\2(a* —x*)
C. % 2(a* —x%) C. 2«?(112 —-x7)

Cau 38. Khi mit phing (ACB) vudng goc véi mit phang (ACD) thi gia tri cta x la:
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A..a\2 B.

c.L D.-L
NG} 2

NS

Gia thiét sau ddy ding cho cic cdu 39,40,41,42.
Cho tit dién déu ABCD canh A. Goi O la tam duwong tron ngoai ti€p tam giac BCD.
Cau 39. Khoang céach tir diém A dén mat phang (BCD) la:
Al B. 2 c. e D43
3 4 3 6
Cau 40. Khoang cach gitta AD vaBC la:
A 2B B. 22 c. nB p. 23
3 2 4 6
Cau 41. Khoang céch tir diém O dén mit phang (ABC) la:

A2 B. Yo c. me p. 26
3 3 6 9
Cau 42. Khoang céch tlr diém D dén mit phing (ABC) la:
A. & B. & C. “\_ﬁ D. &
2 3 3 4

Gid thiét sau ddy dung cho cdc cdu 43,44,45
Cho lang tru t gidc déu ABCD.A’B’C’'D’ ¢6 cac canh day bang a, AA’ =2a va diém M thudc doan CD’ thoa man

MC=2MD’. Diém N 1a tam hinh chit nhat AA’'D’'D. Dit a= AB ,b= AD,c=AA'.

CAu 43. Phan tich vec to AN theo cac vec to a ,l; , ¢ ta duwoc:

A AN=1p-L¢ B. AN=b+c
2 2

C. AN =Lp+Lc D. AN=bh—¢
2 2

CAu 44. Phan tich vec to AM  theo cac vec to a ,I;,E ta duoc:
A AM=2a4b+2¢ B. AM=la+b-2¢
3 3 3 3
A AM=2a45-2¢ D. AM=2a1p+2¢
3 3 3 3

Cau 45. Tinh d6 dai doan MN ta duoc:

A MN= D2 B.MN=”‘/E
9 9
C.MN = N7 D.MN = W14
36 36
DAP AN
e 2D 3C 4C 5B 6C 7C 8B 9D 10B
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11C 12B 13A 14D 15B 16A 17D 18A 19A 20D
21B 22D 23D 24B 26A 26B 27D 28B 29D 30B
31D 32C 33C 34D 35B 36C 37C 38C 39C 40B
41D 42B 43C 44D 45C
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