BAI TOAN 3. UNG DUNG HINH HQC OXYZ GIAI TOAN HINH HQOC KHONG GIAN

1. Gin toa dd doi véi hinh ché
OP €O C4 D€ A ONg 20C V0 at da

Pay la tam giac déu Pay la tam giac can tai A Day la tam giac can tai B
z S Z

= Goi O 1a trung diém BC.
Chon h¢ truc nhu hinh vé,

«  GoiOlatrung diém AC.

AB =a =1 =  Goi O la trung diém BC. Chon h¢ tryc nhw hinh v&, @ =1
=  Toad¢ cdc diém la: Chon hé trye nhu hinh v&, @ =L, 1 s oo gian. 0(0:0:0)
' I Toa dd cac diém la: . ’
. 3 L. = ot S A(-04:0:0), B(0,08B:0),
0(0:0;0), 4 U-T-U‘-E‘ ';-O-U‘- 0(0:0:0), 4(0;:04:0), B(- 0B;0:0), _

c(oc:0:0), 5‘ - 04:0: 0

- v ' c(oc;0;0), 5‘. 0; 0A; _
C|l;0;(}‘__5‘0;£;@]—] | @:_:_Lf =54 |
b 2 ! \ 2 =5 ) °
Pay la tam giac vuong tai B Pay la tam giac vuong tai A Day la tam giac thwong
S z

OB
o Chon hé truc nhu hinh vé, o Dung dudng cao BO cua
a=l = Chon h¢ tryc nh hinh v&, AABC.Chon hé¢ truc nhu hinh v&
- Toa d6 cac diém: a=l . a=1
B =0(0:0:0) oo Toa do cac diém: i .
4=0(0,0;0) ~  Toadd cac didm: C@00)

A(0; AB:0), C,(BC._ 0:0),

. B(0:0B,0), (_:(AC;D;U)._ AL @LHIA DT

5‘ 0; AB; B 5(0;0;54) c(oc:0;0), 5‘ - 04 0: 00
| =54 | . | =54 |
Day la hinh vuong, hinh chir nhat Day l1a hinh thoi D4y la hinh thang vuong
IS z .

(o) == Chon hé truc nhu hinh vé, ” c
. Chon hé truc nhu hinh vg, a =l Chon hé truc nhu hinh vg,

a=l. _ Toa do 0(0;0;0)’ a =1

N
\\

Trang 1




 Teads ! =0(0; n;u)’ 4(04;0,0), _ Toads 4 —0(0: M)’

B(0; 4B:0). B(0;08:0), c(- 0c:0,0) B(0: AB;0), c(A4H: AB:0),
C(A4D; AB;0), D(AD;0;0), 5(0.:0.:.54). D(AD;0;0), 5(0:0;54).

D(D;—GD;D]._.S" OA; 0: H

| Hinh chép c6 méat bén (SAB) vuéng goc voi mat da
D4y la tam giac, mat bén la tam D4y la tam giac can tai C (hoac D4y la hinh vuong-hinh chir nhat
giac thwong déu), mat bén la tam giac can tai S = S

(hodc déu)

;

) /y ¢
- Dung h¢ truc nhu hinh, chon
e V& duong cao CO trong AP diém BC a=1 0000 ¢ :
AABC R s _ 1= 01V la trung dicm b, , A=000:0:0),BLAB: 0.0
) . Chon b tryc nhu hinh, 4 chon hé truc nhu hinh, a = 1. =e Ta co: . .
Tacg. O0:0:0), 4(0:040), | Taco: LU C(ABJADJU:'-D(UJADJUI'-S‘ AH:0: @K
= A . 1 B(0:-08:0), c(0c;0;0), 5(0;0;50) o
B(0;- 08:0), c(0cC;0:0), 5| 0: OH:; GK
1.3. Hinh chép déu
Hinh chép tam gidc déu Hinh chép tir gidc déu

Goi O 1a trung diém mot canh ddy. Dung hé truc nhu 0(0;0:0),

hinh v€ vaa=1. Toa d diém:

[ AB3 | |
r:r—;‘r.:m ABN2

' E|-B—f.f0.f|:]| A
2 I 0 20

Chon hé truc nhu hinh véi a = 1. Toa d6 diém:

0:01,

0(0;0,0), ‘ 2

b

-
B D:AB\E;[}

0 120
E ]
AB2

C| - J_.:U.:EI .
00 0 41

b

——
]3:,5] | §(0;0;50)




C|f g;ﬂ;ﬂ ‘

AB+f3
5|0 I-ﬁ@’f
100 =

=

2. Gin toa d doi véi hinh ling tru

Hinh 1ap phwong, hinh hop chir nhat
Dung h¢ truc nhu hinh vé véi a = 1. Toa do diém:

Az 4 =0(0:0,0),
.Df
! B(0; 4B:0),
B : ”
: ¢ C(AD: AB:0)
AI - D(AD;0;0)
A 5 ,
Do g A(0;0; 44,

B(0: AB: A4). C'(AD:AB: AA) D(AD:0: A4).

Lang tru dirng day la hinh thoi
Goi O 1a tam hinh thoi ddy, ta dung h¢ truc nhu hinh
voi

PR 0(0;0;0),
: : A(-04:0:0).
B, + t W
o[ B(0:0B:0),
L c(0C:0:0),
)= A D
ol i 2ald--or p(0;-0D;0),
1 o

A(-04:0:447), B(0:08: 44), ' (oc:0:cC).
D(0:- oD:DD")

Ling tru tam giac déu

Al
canh day, chon hé truc

o co:

0(0;0,0),

.{‘I g;ﬂ;ﬂ.‘ ;

d

A(04:0:44),

0 BB"

| AB
d

2 ' c'(0oc:ac).

Ling tru nghiéng cé day 1a tam giac déu, hinh chiéu
cia dinh trén mat phang doi dién la trung diem mét
canh tam giac day

Goi O la trung diém mot

nhu hinh vé voia=1. Ta

AB |
. TUD‘ c(0;0¢;0),

Lang tru ding c6 day tam giac thwong
B T " Ve duong cao CO
| trong tam giac ABC

va chon hé truc nhu
hinh v€ véia = 1.
Toa d6 diem la:

0(00;0), 4(04;0;0),
B(- 0B;0;0),
c(0:0c:0),
A(04;0;44),

(vf
)

B'(-0B:0:88), c'(0;oc,cC).

Lang tru nghiéng c6 day la hinh vuong hoac hinh
chir nhat, hinh chiéu cia mét dinh 1a mét diém
thudc canh day khong chira dinh do




CE

duoc cac diém

CE

vecto bang nhau: AA'=BB =CC’

Dung h¢ truc nhu hinh vé, ta dé dang xac dinh
0,A,B,C, 4

Tim toa do cac diém con lai thong qua hé thic

iNN) uuu U

Caul.

ABCDABCD’

(Ma 103 2018) Cho hinh lap phuong

TE

TE

I

I

I

I 7

e

Dung hé truc nhu hinh v&, ta dé dang x4c dinh
dugc cac diém 0,4,8,C,D, 4
Tim toa do cac diém con lai thong qua hé thuc

} NH] Ly Tiy L

Vect()’bang nhau A4 =BB =CC =DD’

c6 tim O. Goi / 13 tim cua hinh vudng

AB'CD’ y3 diém M thude doan O sao cho MO =2MI (tham khao hinh v&). Khi d6 sin ctia goc tao boi

hai mat phang

(MC'D) i (MA4B)

bang (1am tron két qua dén hang phan trim)

C

Tra loi: 0,65

Loi giai

Gan hé truc toa d6 nhu hinh v&, canh hinh 1ap phuong 1a 1, ta dugc toa do cac diém nhu sau :

1

7’

’Lf|

[J|'—*

1
g‘ C'(0;1;0) , D(l,l,O) 44(1;0;1),3(0;0;1)



o 5.1+33 7455
Khi dg o) =(0:1:3) :ntueusy =(0:5:3) nén EDSH: B).(MCD )} sz + 3:_J|: +3? 35
_ .|@‘ oS,
sin@ard5).(ep)) | 85 | Tgg T
. Suy ra 2
Cau2. (Ma 102 2018) Cho hinh 1ap phuong ABCD.ABCD" ¢c6tam O- Goi I 1a tim cua hinh vudng
1
o ) ) MO =—MI
ABCD v3y M 1a diém thuoc doan thing O! sao cho 2 (tham khao hinh v&). Khi d6 cosin cua
gdc tao bai hai mat phang (MCD') 3 (MAB) bang (1am tron két qua dén hang phan trim)
A D,
1\
1\
B N C
S : ‘\
S \
r\\\\\ ’O
I \\l
' ME~<
I — = :\_ - _.._~..‘a-|
/j:l-’ PN D’
7 é \\
/, ! N
B’ C’
Loi giai
Tra loi: 0,94
Z
A
I
1\
B 1\ C
\\ : ‘\
\h \
1 N N \\\ ,O
I \\I
: i F N "_‘_-_..: Y
R N e
’ é \\
// ! N
T Bl Cl

Khong mét tinh tong quat ta dat canh cta khdi 1ap phuong 1a 1.

Chon hé truc toa d0 sao cho 4(0;0,0), B(1;0;0), D(0:1;0) va A00:0:1) (nhu hinh v¢).

Khi d@o6 ta co:

tdln—n

1

A.Ea

lad | =



iy oo 11 2 00l 0o 71 -~
AB =(1;0;0), MA ‘;_;_-_ = | 4B,M4] _‘ : _.:;‘ = n, =(0:-4:3)
Suy ra: \ £ £ / 32 la VTPT cua
mat phang (MAB).
amd ol 1 11 0000 mood 1y
D'C" =(1:0:0), MD' ‘_ - _‘ [DC wm] —‘ - _‘: n, =(0:2:-3)
12 2 3] 3 2] i

la VTPT ctia mat

phing (MCD) .

cosin cua goc giira hai mit phang (MAB)  (MCD) bing:

E:Dsff:_hn ) = I“Fl’ﬂ | = |U 0-4.2+3( 3}| :I?JE =(),94

|- |, | JCI +(-4) +3 JCI +27 +(-3)° 05

Cau3. (THPT Hing Vwong Binh Phuéc 2019) Cho hinh hop chit nhat ABCD.ABCD" ¢

AB =a, AD =av[2, goc giita 4 C va mit phing (45CD) bang 30" . Goi H 14 hinh chiéu vudng goc ciia 4

trén ABva K 1a hinh chiéu vuong goc ctia 4 trén 4 D- Tinh goc giita hai mit phing (AHK) va (48B4 ).

Loi giai

Tra loi: 45

Do ABCDABCD 13 by hop chir nhat nén A 13 hinh chiéu vudng goc cia A4'C trén
(ABCD) = (A'C,(ABCD)) =(4'C.A'C") =E4'c' =30".

] bl CCI
AC =JAB* + AD? =a~f3:tanB4'C’ =i CC' =a.

Ta co
Két hop véi gia thiét ta duge 4BB' 4" 13 hinh vuong va c6 7 1a tam.

Goi EF lan Iuot 13 hinh chiéu vudng goc cua K trgn A'D'& A4,

Lo o k= gk =faaa =
 AK™ A4 AD 3 N
Ta co

l l l b - _
- 4 ﬂ:F{F:ﬂ{;F{E:JA'K'—KF':F{Ezg

KF' KA A'K




Oxyz ., . =4'" . D,B., A4 , N
Y thdéa man 0 =4 con theo thir tur thudc cac tia

Ta chon hé truc toa do

Ox, Ov, Oz. . as , A s g A 1A \
’ Khi d6 ta co6 toa d0 cac diém lan luot 1a:

aJ_ a-J' a.j'_

A(0:0;.a), BY0; a:0), H(0; _} K( _} E(YZ.0:0), F(0;0;

wl::.

. (4BB'4") :
Mat phang la mat phang (y0z) nén c6 VIPT 1a ’

0 o0d

[,eue: AH] @, . ma(2:42:42).

Ta c6
(AKH

n =(1;0;0);

n: =(2:42:42);

Mit phang ) ¢6 VIPT 1

. (4uK)  (4BBA)
Goi ¢ 1a goc gitra hai mit phang va .

I ]
cOscE :|£'ﬂ.’§[|’i'|._n’?:}| == o =45,

2

Ta co
Caud. (THPT Lwong Thé Vinh Ha Ndi 2019) Cho hinh chop S-ABCD ¢4 day ABCD 13 hinh vudng
canh @, S4B 13 tam giac déu va (54B) vuong goc voi (4BC€D) . Tinh 8% v6i ¢ 1a goc tap boi (s40)

. (scp)
va

. (1am tron két qua dén hang phan muoi)

Loi giai

Tra loi: 0,7

Chu y: Ta c6 thé giai bai toan véi canh hinh vudng @ =1,

Goi o.M lan luot 1a trung diém cua AB,CD

(4BCD) . so1(4BcD)
nen .

. Vi S4B 1a tam giac déu va (548) vuong goc voi

0(0:0:0). W(IUU)A‘U_U‘ 00_‘

Xét hé truc Oxyz co . Khi do

C‘I;i;ﬂ‘,ﬂ‘lglgﬂ‘
2 ) 2 ]



m -5 o i ( .y -J3) 00
S4 = D.jl_.j ﬁ‘,xﬁf(l;- 1:0).5C :‘ I.:_I.: ﬁ‘,fﬂ =(0:1:0)
2" 2 27 2
Suy ra ' ' ' ' .
0 g, (-5 -3 -1]
n :[.S'A._AC] = *E_; ﬁ_;_'
. (540) o 2 72 72
Mat phang c6 véc to phép tuyén ' .
0 .o omd, | |
n, =|sc,cp| = E;D;I‘
.. .2 (s4D) , L 2
Mait phang c6 véc to phap tuyén
U w
Hl.HE 5
cosg = =
|n,|.|m| 7
Vay . .
Cau5. (Chuyén Son La 2019) Cho hinh chop ttr giac déu S-ABCD ¢ day ABCD |3 hinh vudng canh @
v =e
2 Khi d6 gia trj sin

, tam 0. Goi M va N 1an luot 14 trung diém cua hai canh SA4 va BC, biét
(SBD) bang (1am tron két qua dén hang phan trim)

cta goc gitra duong thing MN va mat phing
Loi giai

Tra loi: 0,58

-

ek — e ——

I
I

v/

A

N
i
PR |

\
\
O

Goi ! hinh chiéu cia M 1én (ABCD), suy ra  1a trung diém cua 40
3. 3a2

Cf =—AC
4 4

Khi do

cN =2 )
xét ACNI g6 2 Rer=45

a Sa -

NI =JCN? +CI? - 2CN.CI.cos45° :J I

Ap dung dinh 1y cosin ta cé:
: 3:?1.5 JE _ aJﬁ
o




Xét AMIN yyong tai 1 nén ‘ 2 8 4
MIIISO.MI =L s0= so _afid
Ma 2 2
Chon hé truc toa do Oxyz nhu hinh vé:
' -1 ENEEN R
. 0(0;0; 0) 2 4 4
Ta co: , , ,
3 ' ; 3 '
A‘-£;D;D‘ S‘GG;E‘ H"-£;D;£‘
2 _ 4 | 4
md (s A oo 9 | md 4 '
Y :‘ £;£--£‘ 55:‘0_;£;-£‘ sh :‘g ££‘
) 2 4 2 2 2 2
Khi @6 \ ' \ - I

(sgp) n=5B" sD=(-{7:0:0)
. , n= =\-47:0:
Vecto phap tuyén mit phang SBD : .

i ‘ G2
5

MY .n|

J?T

sin(Mw . (5BD)) = ~0,58

|H”‘-r| |.H| J_ ..Jr_
Suy ra
Ciu6.  (THPT L& Quy Dén Da Ning -2019) Cho hinh 13p phuong ABCD-A"5'C"Dlc6 canh a. Goc
giita hai mit phang (4'5'cp) va (4cc' 4 bi
Loi giai

Tra loi: 60

M
A ¢ B
D ! C
1
1
1
|
! L}
0 L — __ 4
/, B'
D'’
X (o

Chon hé truc toa @6 Oxyz sao cho gbc toa do © =4+0x =4'D"0y =A'B', Oz =4"A.
Khi do; 4(0:0:0) D'(a:0;0) B'(0:a;0) Cla;a:0)

A(0;0;a) D(a:0;a) B(0;a;a) Cla;aza)



S NN g SN N]N]

= A'B' =(0,a;0), A'D =(a:0,a), A' A =(0;0;a), A'C "' =(a;a;0).

ULuyg g

[A'B'._A'D

=(a:0:-a’ ).

u

Chon m =(1:0;- 1) la vecto phap tuyén cua mat phéng (4 CD).
ULd  ugog . .
[A'A._A'C] =(- a*;a*0).

Chon m =(- 11;0) 1a vecto phap tuyén ctia mit phang (acc4 ).

Goc gitra hai mit phang (4' CD)Vé (4cc4 )12‘1:

cnsa=‘cns(?;,,}aj;)‘:\f|;_j}; :i—: a =60".

Cau7. (S& Bic Ninh -2019) Cho hinh chép O-4BC ¢4 ba canh O4, OB OC i mot vudng goc va

04 =0B =0C =a_Goi M 1a trung diém canh 4B . Goc tao boi hai vecto BC va OM bing

Loi giai

Tra loi: 120

Chon hé truc toa @6 @2 nhu hinh vé.

I‘ﬂ' a y
.. 0(0:0:0) 4(0:a:0) B(a:0:0) C(0:0:a) M.EE‘D‘
Ta co: ’ ’ , | |
M (g a )
w o OM :‘—;—;D‘
Khi d6 ta co: BC _('ﬁ‘-.[:*._a)’ 3737

[

_a
__ 2
ooy gudy ——
ILILIL BC.OM i
N EDEFEE_L;Q-W) = xﬁ

V2 | &31 JJJJ)
. . == — el —17 o
BC.OM 2 5 -, \BC:OM ) =120 .

10



Cau 8.

d6 dai duong chéo bang a2y S4 vudng gbc v6i mit phing

(SBD) vi (ABCD)_ N

Cau 9.

(THPT Trin Phii - Pa Niing - 2018) Cho hinh chop S-ABCD ¢4 gay ABCD 13 hinh vudng c6

(4BCD)

(s4C) _, (SBC)
va bang

fu tane =V2 goc giita hai mat phang
Loi gidi

Tra loi: 60

Goi [ =ACN BD

Hinh vuéng 4BCD ¢ @6 dai dudng chéo bang a2 suy ra hinh vudng d6 c6 canh bang 4.

(sBD) N (4BCD)=BD
SI L BD
Al L BD = (&sAp).(uBcD)) :@f;ﬂ):?m_

Taco *

54
tanr =tan EM —— = Sd —a
Ta co Al

OXYZ b psot U3 Tach A(O;O;O)’ B(a;O;O), C(a;a;O)’ §(0:0:a)

Chon hé truc toa do

54 =(0:0:- @) SC =(a:a:- ) SB =(a:0:- a)

Khi do
Mit phing (54€) c6 vecto phap tuyén m =(- L1; O)_
M3t phang (55C) ¢6 vecto phap tuyén " =0 1).

s40).(ssc) _ | S S | .
oy o cns( ) In|n] V22 2 (@Cl(sﬂc)) =00 |

(THPT Nam Truc - Nam Pinh - 2018) Cho hinh chép tir giac déu S-ABCD ¢4 4B =a

. Goi @ 1a goc giira hai mat phang

SA=a\2 Goi G 1a trong tam tam giac SCD . Géc giita duong thing BG voi dudng thing 54 bing (1am
tron két qua dén hang don vi)

11



Loi giai
Tra loi: 63

Goi O =AC NBD
50 =JsE - 40" =20

Tam giac S40 vuong :

Gén toa do nhu hinh vé&

2

oot
(0 13 A .y SCD A 2 0 . 0
Vi U la trong tdm tam giac nen
M (a a a6 M (.4 5a.av6| _a
= —:—: = 7T =" =-35
B3| =5le) B9 i | T °)
Taco : ' rooL ,
Goc gitra duong thang BG véi dudng thang S4 bang:
LUl dud
BG.AS| _|-3+5+6|
cos(BG;54) = === T

BGAS N408 5

Cau 10. (Chuyén Ha Tinh - 2018) Cho hinh ling try ABC.ABC" ¢5 4"ABC 13 ti dien déu canh @ . Goi

M | N 1an luot 1a trung diém cua AA" va BB’ Tinh tan cta goc giita hai mit phang (4BC) va (CMN).

(1am tron két qua dén hang phan trim)
Loi giai

Tra loi: 0,57

12



Goi O 1a trung diém ciia 4B . Chuén hoa va chon hé truc toa do sao cho 0(0:0:0)

A[%;O; 1 Bl [][]‘ c‘oﬁo‘ H‘Dfﬂ‘ A'H_i:’fi‘ J_ J_

i

-
-
-
-

.. 3]
[N]NN) IJI.IIJI.I=I'E|_I'j : ‘

Taco AB=AB D¢ thay (4BC) co vipt & =(0:0:1)
sl 2
M 13 trung diém A4 - N 1a trung diém BB -
mod -5

o cM —‘ L, ”“‘E’__ﬁ‘

M~ =(- 1;0:0) 412 "6
0 543

(CMN) T D;%; ;{_ :ﬁ(ﬂéz 2;5)
= O vtpt - 12

5 1.]_
= lang = 2
cos@ =4/33 Y dcns @ 0.57

Cau 11. (Chuyén Lam Son - Thanh Héa - 2018 ) Xét tir dien OABC ¢4 04 OB OC §5i mot vudng

goc. Goi ¢, B , ¥ 1an luot 1a goc giita cac dudng thang 04, 0B OC y4i mat phang (4BC) (hinh v¢).
A

B

Khi dé gid trj nho nhit cita biu thic =(3+cot’ @).(3 +cot* p).(3+ cot* y) 13

Loi giai
Tra 1oi: 125

13



Goi H 1a tryc tam tam giac 4BC | vi tr dien OABC ¢ 04 OB OC d5i mét vudng gbe nén ta

I I I 1
+

B - ¥ + ] 2
C(,)GHJ_(.JBC)Vé o oA oF oC.

Tacs @ Aok (usc)) =Bar  p =bok.(450))=Bsu y:&;(dﬁf))zgﬂf.

) OH . OH . OH
smg =—— smff =—— smy=——
Nén 04 OB ocC

5 3

pit =04 b=0B c¢=0C h=0H 4y ¥ a b ¢ i

. | . [
) ) s y=|2 2 ]2
M :(3+|:r:+t'a).(3+cnt'ﬁ).(3+cnt'y) . +sin:a.‘ . +51nfﬁ_ . +sin:y_|
a b c”
= 3+h_3_‘ 3"‘}?—:.‘-.34‘}?—3.‘ =8 +4(a® +p° +C:).;T+3(ﬂ:b:+b:c:+C:ﬂ:).%+a:b:C:.L&
S Y U B I N e
(a® +5 .H_J)_I_w =(a> +b* +c%). —+ =+ =23Na b3
Ta ¢0: h \ @ €
(albl +I‘J‘:C: +C:ﬂ:).L :(ﬁ':b: +t‘J‘:C: +C:ﬂ:)_ L_‘+I__‘+I_ﬁ‘-
I la” b ]

Do do:
M 284‘4(&': +h° +C‘:).#+E(ﬂ::‘?: +hic* +c'a’ ).ﬁ:—q-l-ﬂ:bzcz.—
=8+4.9+2.27+27 =125

Déu déng thirc xay ra khi va chi khi @ =b =¢ hay OA =0B =0C

Vay minM =125

14



B

Cau12. (Kinh Mén - Hai Dwong 2019) Cho hinh chop S-ABCD ¢g day ABCD 13 hinh vudng canh 24,

canh bén 54 =@ va vudng goc voi mit phing day. Goi M 1a trung diém canh SD  Tan cta gdc tao bdi hai

(A, C)Va (sBC) bang (1am tron két qua dén hang phan tram)

Loi giai

mit phiang

Tra loi: 0,45

Chon hé truc toa do sao cho 4 =0 nhu hinh vé:

Khi d06 ta co:

M‘D:G:E
R

400:0:0) B(2a;0:0) D(0:2a:0) ¢(a:2a:0) S(0:0:a)
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y 00

md -
MC =| Jaia:-

MA :‘ 0:- a:- 4
| 2

b | =

b

SB =(2a:0:- a) sC =Qa:2a:- a)

ANINE}

-'WC] =(a*:- a*:24%)

U

*’Jﬁ :[EBJSJE] :(Eﬂ:.jﬂ.jflﬂ:)vé n’ji'J Z[-‘Ir?ﬂ-.

Goi @ (0" = =907 13 g6c tao béi hai mat phing (AMC)Vé (SBC)_

UEI ;Ll_‘ ‘2az.a2 +4a2.2a2‘

cos e :‘EDS(HJ?I ._:q :‘”1‘- n, :\/(2512)2 +(4az)2.\/(az)2 +(-a?) +(2a?)

ta co

10a°

—-‘ _ 5
20.6.(a*) =30

: | [N s
tan" @ =———- | —‘ 5 -1 t,anrz:£ =0, 45
Ma cos o 25 Suyra 5
—RBC = —9 .
Cau 13. Cho hinh chop S-4BCD 4y 13 hinh thang vuong tai 4 va B, A8 =8C=a. AD =2a ps

SA L(ABCD), SA =a .Goi M va N 1an lwot 13 trung diém cua SB va CD  Tinh sin gbc gitra duong

thang MN vy mit phang (84C) . (1am tron két qua dén hang phan trim)
Loi giai

Tra 1o1: 0,67

Pit khong gian Oxyz véi A=0(0;0:0), AB =0Ox, AD =0y, AS EG:.
Ta co: S(0:0:a), B(a;0:0), D(0;2a:0), C(a:a:0)

a . a a 3a
V(=0 =), N(——:0)

2 2 2 2



AS =(0:0:a), AC =(a:a:0)

ULl uud

= | AS,AC| =(-a’:a":0 ,
[ ' (~asa’;0) la vtpt ctia mat phang (SAC).
i} 3a’
M 5o A
sin(MN:(54C)) =10 2 _35 ~0,67

MN

Hygicy

Jga: a
+—afa +a
4 4

Céu14. Cho khéi tir dién ABCD o BC=3 (D=4 HBc=Upc=HcD=90" Gc gita duong
(4BC) (4cD)

. . 0 . . . .
thang AD va B C bang 60", Cosin gbc gitra hai phang a bang (1am tron két qua dén hang

phan mudi)
Loi giai
Tra loi: 0,3

Y

\WD
0 ¥ >
4
C

E \

3

g 407 (BCD)

Dun khi d6 O 1a dinh tht tu ctia hinh chit nhat BCDO

Géc gitra duong thang 4D va BC 13 goc giita duong thing 4D va OD va bang UDO = 60"

o OA
tan 60' = ——P 04 =34/3.
Xét tam giac 4PO vudng tai O: oD

Oxyz

Gan hé toa do vao hinh chép nhu hinh vé.

Ta co:

0(0:0:0), B(4;0,0), D(0:3:0), C(4:3:0), 4(0:0:33)

4B =(4:0;- 33) BC=(0:3,0) 4D =(0:3- 3J3) D =(- 4:0:0)

Ll LU~

Ll
, =B, BC 943:0:12 .
Mat phang (45C) nhén vécto ™ % ' H:[ J3:0. } lam vécto phap tuyén.
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ud uug

5 —] D D 2312
Mat phang (4DC) nhan VéCtO’ - gq H:[ V3 )

U L
(anc)=F25 =425,
Neén EDS{{EIBCH}!DEH_|n||.|n| E_" 43

1am vécto phap tuyén.

Ciu15. Cho hinh chép S-ABCD 6 ABCD 1 hinh vuong canh @, SAABCD) iS4 =a Goi E va
F 1an luot 1 trung diém cua SB, SD _ Cbsin ciia goc hop boi hai mit phing (EF) va (4BCD)

la. (Iam
tron két qua dén hang phan trim)

Loi giai

Tra 1o1: 0,58

Chon hé truc toa 6 P*YZ sao cho 4 =0, BEOx DE0y Se0z

(a _a | a a
= B(a:0:0) D(0:a:0) 5(0;05a) Khidég\,?“q Flo:3:3
= AE:‘ %;D;ﬂ; AF:‘ D;ﬂ?;g
] 00 ood , ¢ ,
£ (AEF) [AB AFI | :‘ 4ﬂ jr =n —(I l;- I)
Vecto phap tuyén ciia mp \ !

Vecto phap tuyén ciia mp(ABCD) la ' =45 =(0:0;a) = n, =(0:0; I)'.

Vay cosin goc giita 2 mat phang (UEF )Vé (4BCD) 1a

h.n
cos((4EF),(4BCD)) = u LB ~0,58
|m| ||’i' | 3
Céiu 16.  Cho hinh 1ap phuong ABCD.A'B'C'D" ¢4 canh bang %> goi ¢ 1a goc giita duong thang 4'B
va mit phang (BB'D'D). Tinh sine |

18



Loi giai

Tra lo1: 0,5

A' D'
/]
/
B, , <
Lo
/
/ |
/ |
/ ol4_ _ _|_____
/ // ’,—” y
/// ”’/
Blpz - -
C

+Chon hé truc toa d OV yai 4 =0(0:0:0), 8(a:0:0), € (a:a;0), D (0:a30) A'(0:0:a).

B'(a;0:a), c'(a:a:a). D' (0:a:a).

+Ta thay oc 1(58'D'D) va OC =(a;4;0) nén suy ra mit phang (85'D'D) c6 mQt vec to

phap tuyén 1a 7 :(1;];0').

MmN NN

A'B =(a:0:- a) u =(1;0;- 1).
tac

+Puong thang 4'B ¢o vecto chi phuong 1a hon

ul
n.u

——

SiI]f'-:‘:| _ [L1+1.0+0.(- 1) _1
|”|-|“| N/EESE +D:.JI: +07 +(-1)° 2

+Tacod

Cau17. Cho hinh ling tru ABC.ABC’ ¢ dsy ABC 13 tam gidc vuong tai 4, 4B =a AC =a\3 pinp

chiéu vudng goc ciia A’ lén mit phing (4BC) 1a trung diém H cua BC| AH :a‘ﬁ. Goi ¥ 1a gbc gitra

hai duong thang A'B vay BC Tinh OS¢ (1am tron két qua dén hang phan muoi)
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Loi giai

Tra 161: 0,5

Ta chon hé truc toa do Oxyz v6i O =4 nhu hinh v&, chon ¢ =1 dgon vi, khi d6 ta c6 toa d6 diém B(L0; 0),

143
c(0:4/3:0) H‘% 3

suy ra trung diém cua B C1a ,vi H 13 hinh chiéu ciia 4 nén suy ra

R

H , . Br -T; ;;Z ) ) . I_I'I_II:II_I '_LII_ILl R
topaddcia . Ta tim toa do B , 01 toa d6 ( ) ) khidotaco 4B =0B ngn
' i i}
B % £J§ BC = AB =
toadd ‘- ". Ta cling c6 \ "va 2 . Turdota

JJrJ J_IrJ_I
ABEBC
Jﬁ—milu_ 7 1B

4B BC| To o 24

0,5

Cau 18. Cho hinh hop dimg ABCD.A'B'C'D' ¢¢ d4y 13 hinh thoi, tam gidc 4BD déu. Goi M> N 1an
luot 1a trung diém cua BC va C'D’' piét réng MN LB'D Goi @ 1a gbc tao boi duong thflng MN va mat

day (4BcD) , khi d6 €08 bang (lam tron két qua dén hang phan trim)
Loi giai

Tra 1o1: 0,58
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0
\
A | {
|| \
|| X
+ = T =
’/ﬁ\J{" " ¢
/’___—’01|\ N
A 11)'
4

-1 — —9
¥ Chon 4B =2= BD =24C _Hﬁ’dét

' .0- ~ 10 Cl0:43:0
AA"=h  chon h¢ tryc toa do OXVZ hhur hinh vé ta c6: D(I’O‘O), B( 1’0’0), ( & )

D'(1:0: 1) C'(D;\E;h) B'(-1:0:h)

b

>

Eu‘x‘ B

| 1
e —i—N LuLL SN
22 2 2 ‘ MN =(1:0:4) B'D =(2:0:- h)

2

= .-‘hf‘ -

LILLILI

LI Jug

= NN = * ' %
*Do MN LB'D= MN.B'D=0e 2- I* =0= h=y2 = MV ("-D'-J:)_ Ta ¢6-

LU

MN/lu =MN :(I.:D.tﬁ) (4BCD) Ln =j =(0;0:1)

3

(4BCD)

* Do @ 1a goc tao boi duong thang MN va mat day nén ta co:

| TR 2 ) |
sine =|cos L == = = CoscZ =+fl-sin“a = 0,58
eos in) R N

Cau 19. (Chuyén Lé Hong Phong - Nam Pinh- Lan 1- 2022 - 2023) Trong khéng gian véi hé toa do

&I.‘r—?;_}'—?a_:—ﬁ &,I.T-?!_}'-?!_:-E
, cho hai dudng thing ! 2 2 va I -2 2

Oxyz . Mit phéng

" ' - — ) 5 ’ ’
(P):2x+my+nz+p =0 (m; n; P €R)chea duong thing A tao véi duong thing A mot goc 16n nhat.

Khi d6 tich caa ™ ; n; P bﬁng:
Loi giai

Tra loi: - 20

o, , , -3 .3 2
D¢ thay rang AvaA cung di qua diém AG:3:2) = 4(3:3,2)e (P).

Trén A" 14y H sao cho H khong trung véi 4.
(r)

Goi H', H" 1in luot 13 hinh chiéu ctia H trén A va
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HH HH'

-

hi ag 4 PN =d (N & HE <HH T~ =75 = sin(A7(P)) =sin(A')

= (5P =4 j) Ding thirc xay ra khi H =H" hay A 13 hinh chiéu cia A" trén (P)

L [JJ L uu

L Ay = u‘.[u\.u‘ ” =(- 8:20:-16)=-4(2;- 5:4)= (P): 2x- Sy +4z+1=0
Khi do6 '

Dang 2. Ung i oidi tich OXYZ dé giai quyét bai toan tim KHOANG CAC

Caul. (Chuyén L& Quy Pon Quang Tri 2019) Cho hinh hop chit nhat ABCD.ABCD ¢4 cac kich

AB =4, AD =3, A4 =

thudce =3 . Khoang cach giita hai dudng thang AC" 3 B'C bang (1am tron két qua

dén hang phan trim)

Loi giai
Tra 1o1: 1,58
A
A B’
D’ i A
5 7
S £ S A L >
3.4 B
p| -
y Cc

Chon hé truc toa @ nhu hinh vé.
Co A(00:0),c'(43;5),c(4:3:0), B'(40;5)

A[NNN] Luuy Juug

= AC' =(4:3:5).B'C (03—‘5)[AC B'c| =(-30:20:12).cC” =(0:0:5)

3

Vay khoang céach gitra hai dudng thang can tim la:

LG duud UL
HAC B'C cc|

d(4c' B'C) = ~1,58

_I.I.I.I .I_I_I.I

[AC Bc] JH—H 19

Cau 2. (Viét Durc Ha Noi 2019) Trong khong gian v6i hé toa do Oxyz , cho hinh chop S-4BCD | gay

, Y 2. () A .- ,
ABCD 13 hinh chi nhat, Biée 4 (%:0:0) D(2:0:0) B(0:4:0) S(0:0:4) 00 ar 13 trung didm cita SB

Tinh khoang cach tir B dén mit phang (com ). (1am tron két qua dén hang phan mudi)

Loi giai

22



Tra loi: 1,4

x,+x. =x, +x, x. =2

VitYe SVy ¥y = (v =4

Z . ==Z z A YA
Tir gide ABCD 13 hinh chir nhat nén (2 * % =5 ¥ % (2 =0 = C(2:4:0).

A / -7
M 13 trung diém cua SB = Y (0:2:2)

Viét phuong trinh mét phang (coM ):

D =(0:-4:0) car =(-2:-2:2)= cp* i =(- §:0:-8)

(cbm) n =(1-,0;1)'

cb mot véc to phap tuyén

(cbm)

Suy ra c¢6 phuong trinh; ¥ +2 -2 =0

d(B.:(r:DM)):M =2 =1,4

Véy r‘|2+|:|2+|2

Cau3. (Cum Lién Truwong Hai Phong 2019) Cho hinh chop S-4BC ¢ day 1a tam giac déu canh bang
(4BC)

a_ Goi I 1atrung diém ctia 4B , hinh chiéu cua S 1én mit phang 1a trung diém cua €I | goc giira
SA on xs dro wikaa 45° 1 oA LG 1 R .. SBC , , i n C s
va mat day bang (hinh v& bén). Goi © la trong tam tam giac . Khoang cach gitra hai duong

thing S4 va CG bing bao nhiéu khi @ =1 (1am tron két qua dén hang phin tram)

5

23



Loi gidi
Tra 1o1: 0,47

E;0;0'] Bl - E;I?J;EJ
2 | 2

>

A
bat h¢ truc toa do OxVZ a0 cho 1(0;0; 0), '

o]

c1=“*/§ I */:’T a7

AH =
Ta cé 2

H D;ﬁ;ﬂ‘

H 13 trung diém C7 suy ra

7 . a3 GJ_
45° =(54,(4BC)) =(s54, 4H) =84 = SH :§ 5‘,

ﬂm.fr m_r a. a3 a7 ‘ﬂ a3 ‘
5.4 = —i= __: : _: D
2 412 27 2
Ta co: ! ! )
il ood ﬂJ—
V21 0l ool
[EACGI‘ T |5ACGH
n|u[n}
SA,CG|.CA
H ol 1L ‘— ﬂ
SA,CG
Khoang cach gitta 54 va CG [ ”

Cau 4.

(Chuyén L& Quy Pén - Pa Ning 2018) Cho hinh lap phuong ABCD.ABCD" canh bing @
Goi K 1a trung diém DD’ Tinh khoang céch gifra hai dudng thing CK va 4D khi

=3
Loi gidi
Tra loi: 1

Goi M 1a trung diém BB’ . Ta co: CK//AM = CK//(4 MD).

Khi dg. @ (CK.AD)=d (cx,(4mD)) =d(c,(4'MmD))

Gién hé truc toa do nhu hinh v&:
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Cau 5.

~ .K

Me-

-
-
hall e

-
-
-
il
-~
-
-

a
Ta c6: 4(0;0;0) B(a:0;0) D(0:a:0) A4(0:0:a) B'(a:0.a) C(a:a;0) M a'D'E.
mol a) 0md oo £ ..

M= glr- | wuu AM AD| =| —ia ia

AM ‘Iﬂ._[:l._ : A'D:(r:r.:a.:—a)[ AD| |.2'ﬂ a
Vay mit phang (4'MD) nhan n =(1:2:2) 1am vecto phap tuyén.

‘) N R TI Th TR, P
Phuong trinh mp(A MD):x+2y+2z-2a D_
Fa= 7
d(c.(4'Dar)) :M _a

Do do: 3 3.

(THPT Hoang Hoa Tham - Hung Yén 2019) Cho hinh chép S-4BC ¢ day 4BC 1a tam giac

N —17n? . .
deu canh 2a\3 , mat bén S4B 1a tam giac can voi 458 =120 va nam trong mat phang vuong goc voi day.
Goi M 1a trung diém cta SCva N 1a trung diém cua M C . Tinh khoang cach giira hai duong thang AM |
BN khi @ =1 (lam tron két qua dén hang phan trim)

AY
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Loi giai
Tra 1oi: 0,39

Z

Ay

Goi O 1a trung diém 4B | ASAB cap i S= SO L AB

Ta co:
((S4B) L(4BC)(gt)
(S4B)N(ABC)=AB = 50 L(ABC)
5O L AB (cmt)
Bsg =60° = s0 =28 - =a
Xét ASOB yuong tai O c6 tan 60

Taco: OC 1a dudng cao cla tam giac déu canh 2a\3 nén: OC =3a
Gan hinh chop S-4BC [én hé truc toa do OxVZ phyr hinh vé. Khi d6 ta co:

0(0;0;0), B(af3:0;0), 4(- af3,0,0): C(0;34:0); S(0:0:a) = AB =(2ay/3;0,0)

0 3a .”]
M 1a trung diém SC nén M c6 toa do: ' 2 2]
'0|9cr a
N 13 trung diém MC nen N ¢o toa do: ' 4 4
'I 1-f {'!J_ S ﬂ ﬂ'(')‘d!_ 1’ 1 )
AM ¢4 véc to chi phuong '
E‘.‘-a\rr Ya J:e' ( J_ )
b\-443,;9:1
BN ¢4 véc to chi phuong ' hoac
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Cau 6.

L

oo 48] o357

_ad, Ve BNV ) =
|[ﬂ-f'*H ==y d (AM ; BN ) =0,39

d (AN BN) =

Ta co:

(Chuyén - Vinh Phiic - 2019) Cho hinh chép S.ABC ¢4 day ABC 13 tam giac vudng tai 4 ,

AB =lem AC :ﬁcm_ Tam gidc S4B | SAC 1an luot vudng tai B va €. Khéi ciu ngoai tiép hinh chop

5 '\/EJT

7 ‘ cm’ . (S4B) , : s
S.ABC ¢4 thé tich bang  © . Tinh khoéng cach tir € t6i (1am tron két qua dén hang phan
tram)
Loi giai

Tra 1o1: 0,87

Goi ! 1a trung diém S4. Do tam giac S4B | SAC 1an luot vuong tai B va C nén

[4 =I5 =IB =IC vy I 1atam cau ngoai tiép chop S.ABC

¥ . 5
N . . . St cm” R =I4=I5 =IB =IC :£
Vi cau ngoai ti€p hinh chop S.ABC ¢4 thé tich bang © = 2
Suy ra A =\5:58 =2.5C =2
, 4(0,0,0);B(1,0,0):c(0,43,0

Gan hé truc toa d6 goc 4. ta c6 - - ( ' )

Gia sir 5@2:):¢>0 1 6 he phuong trinh

(54=45 a’+b +c =5 A Hb =5 (a=l

SB=2 = (a-1V+h+c=4 =] d+b+ci-2a=3 = |b=3= 5(143,1)
.EC:\'E ﬂ:+(|"?- ".‘Ir?:):‘f-ﬁ': =2 .ﬂ:+h:+.:-3-2ﬁh:_| . c =l
, . n\0, l.--JE
Mait phang (s48) qua 4(0,0,0) c6 vecto phap tuyén ( )
Phuong trinh mit phang (s48) la: ¥~ Y3z =0
NE)
d(c,(54B)) === =~0,87

Viay 2 .
Ciu7. (Chuyén Lam Son 2019) Mot phan sin truong dugc dinh vi boi cac diém 4, B, €, D nhu
hinh vé.
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[

Budc dau ching duoc 13y “ thing bang” dé co cung do cao, biét ABCD 3 hinh thang vudng & 4

=2 = = ) . N
va B véi @6 dai AB =25m , AD =15m , BC=I8m . Do yéu cau ki thuat, khi 1at phang phan san
trudng phai thoat nude vé goc san & € nén nguoi ta 1y d6 cao ¢ cac diém B, €, D xudng thap

10cm acm 6cm

hon so v&i d6 cao & 4 1a tuong ung. Gia tri cua ¢ bang?

Loi giai

Tra loi: 17,2

Chon hé truc toa do Oxyz sao cho: O =4 tia Ox =AD . tja Oy EAB.

.., A00;0;0) B(0:2500:0) c(1800:2500:0) D(1500:0:0)
Khi do, ; ; ; .

Khi ha dd cao céac diém ¢ cac diém B, C, D xuéng thép hon so v6i dd cao & 4 1a 10cm , aem
B'(0:2500:- 10) " (1800:2500;- a) D'(1500;0;- 6)

b

6em tuong Ung ta cé cac diém maoi

Theo bai ra c¢6 bén diém 4 ; B'; C’; D’ ddng phang.

(ABD):x+ y+250z =0

Phuong trinh mit phang

c'(1800: 2500:- a)e(4BD) ., 1800+2500- 250a =0 = a =17.2
Do nén co: .
Viy a :l?.ﬁcm'
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Cau8. (Chuyén Bic Giang 2019) Cho tir dién O4BC ¢o 04,0B,0C 4; mot vudng goc va

=5 =2 = . A .2 . .
04 =5,0B =2,0C 4. Goi M.N lan luot 1a trung diém cua OB vy OC  Goi G 1a trong tam cua tam giac

(AMN)

ABC  Khoang cach tir G dén mat phing 1a (1am tron két qua dén hang phan trim)

Loi giai
Tra 16i: 0,59

Oxyz

Chon hé truc toa do nhu hinh vé.

A0 =508 =2, 0C =4

i 0(0:0;0) 40z, BeOx,CEy

Ta sao cho

= A(0:0:5), 3(3.-0:0).::(0:4.-0).

d

L | b2

| e

r,..3.|' n

Khi d6: G 1a trong tim tam giac ABC nén

M 13 trung diém OB nén A 0)

) Ar(n-0-
N 1a trung diém OC nén v, "’0).

X

|
) _+'_+_:1
(UMN) | 17275 hay 10% 3y +22-10 =0

Phuong trinh mét phang

Vay khoang cach tir G dén mit phing (AMN)lé:

200 20 10
+—+—-10
3 3 3 _ 20

JI00+25+4 3120

d (G, (4MN)) = ~0,59
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Cau 9.  Cho hinh lang tru ABCA'B'C' ¢4 day 14 tam giac déu canh @, goi M 1a trung diém cua 4B

a3
AA'CM can tai 4' va nm trong mit phing vudng goc voi day. Biét thé tich khoi lang tru bang 4
Khoang céch gifta hai duong thing 4B va CC' khi @

=1 (1am tron két qua dén hang phan tram)
Loi giai

Tra 1oi: 0,79

I I I 1
Goi H 13 trung diém MC= A'HIMC= A"H _(ABC).

S .-
V=S, e A'H= A'H =20 =g
Ta cé I

Chon hé truc toa do Oxyz sao cho:

.f

0 =M (0:0:0), A[- ”; 0 D‘EGT 5[_ ::rc+|Eo~r C

Vé J'MZ ."I.. ."IllA'H .
e A'[ U;ﬂﬁ;ﬂ
i ol '
CC'=A4'= c'| 2. 3”“"@'T.:a
27 4
Ta co. '
]J'J’ oo | ' ' '
=(a:0:0), cc'=| ”"r ‘ %;ﬂfi;:}‘
Uuy  uull (NN
AB Ccl AC| .
d(4B,cc’)=" oot goam - 2a4/57
[ B.CC' 19
Vay
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Cau 10. (S6' Nam Pinh 2019) Cho hinh chép S-4BCD day 1 hinh thang vudng tai 4 va D,

S _(ABCD). Goc giita SB va mit phing day bing 45°, E 1a trung diém cta SD, 4B =2a

AD =DC =a _Tinh khoang cach tir diém B dén mit phang (4CE)
Loi giai

khi @ =3

Tra loi: 4

SB SB SB

(4BCD) 13 AB =

trén mit phang
8B4 =45"

Hinh chiéu cua

AB

Goc gitra va mat day la goc gitra
va bing goc
SAB

va

Tam giac vuong can tai 4 = SA=2a
A400;0;0) B(0;2a4:0) C(a;a;0) D(a;0;0) 5(0:0;2a)
Chon hé truc toa @0 nhu hinh v€ ta co: , e @4 . el

3 b b b

3

E E:_(]:_ar
2
il e ml . .
L = Z:( AC" AE =|a 1-a - —
AC =(a:a:0) AE ‘Ig'ﬂ'ﬂ_j .ﬂ' @ 2 |
- . lace) o, n=(2-2:-1)= (4CE): 2x- 2y- z =0
mat phang c6 vécto phap tuyén .
7 !
d(B.(4CE)) :ﬂ _da
A Jd+4+l 3
Viay .
Cau11. (SGD Nghé An - 2022 - 2023) Cho hinh hop chit nhat ABCD.ABCD ¢4
AB =AA'=2a, AD =4a. Khoang cach tur C dén mat phang (48D) bang bao nhiéu khi ¢ =3

Loi giai

Tra loi: 8
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A(0;0;2a)
CIN
nooN
11 N
I \\
i1
I ~
L} \\
D U N )
¥ ~ C(4a,Zp;2a)
i 1
! 1 \\
1) 1 N
[ N
P N
[ 1 N
[ 1 N
! 1 E N \\
s S __JB02a0)
I Vi -
i g aemT
7 P
'r P e
s L.
ﬁ"
D'(4a,0,0) c'

Chon hé truc toa @ nhu hinh vé.

X oy oz
+—+—=l= x+2y+2z- 4a =0

(AB‘Dl) coO dang E 2a 2a

Khoang cach tur C dén mat phang (48'D) bang

da+22a+22a- 4
d(C;(AB'D')):l a+22a+22a- 4a| 8a
VE 42242 3

Phuong trinh mit phang

Ciu 12. (THPT - Hong Ditc - TP HCM - 2022 - 2023) Cho hinh chép S-4BCD ¢4 day 14 hinh thang
vudng goc voi mit phang day. Khoang cach gitra hai

— — — — —
canh 4B =2a.AD =DC =CB =a,54 =3a ., §4

duong thing AC 3 SB bang bao nhiéu khi ¢ =10
hY

A B
D C
Loi giai
Tra loi: 1,5
A,
S
A a8
~ - s rra ¥
K “"k\_\l
D C
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a\3

CH =——

Goi M 1a trung diém B 13 trung diém MB thi d& thdy MBC 1a tam gidc ddu va 2y

Al =22
a 2 Chon 4=2va dung hé truc AXVZ i hinh vé, ta c6: C(¥3:3:0), B(0:4:0), 5(0:0:6) suy
" AC =(13:3;0),58 =(0;4;- 6), 45 =(0;0;6) v

Ul ud Ly ud LILLI
[AC._.S’B =(- 18:64/3:43) = [AC._EB].AE =24.f3

[ 5
d(AC,SB) =1 gdi & :?’Jm:d:@
o hAc;SBH 5 10

Khi @6

Ciu 13. (Chuyén Vinh - Lan 01 - Nam 2022 - 2023) Trong khong gian P cho tam gise 4BC c6
AG: 4 4). B(I; 2:3), C(50;- ). DPiém M thay doi trong khong gian thod man Uem =Huc =90° . Mt

phang (@) di qua B va vuong goc voi AC cit AM tai V. Khoang cach tir V dén (4BC) c6 gia tri lon

nhat bang (1am tron két qua dén hang phan trim)

Loi giai

Tra loi: 1,34

LRl LILg SN Epp N NN}

Ta c6 BA(2; 2;1),BC{4; - 2; - 4)= BA.BC =0 do d6 A4BC vuong tai B .
— BA=3BC =0

'AB L BC
= AB 1 (MBC)

Tir gia thiét suy ra | AB LBM

Goi K 1 hinh chiéu ctia B 1én 4C nén (BEN) L AC g dinh.
Xét AMBC yyuong tai B ¢6 duong cao BK:

1 1 1 1 1 5§ 6+/5

— = _'+ - :__'+—_':—='.r BEK =~
RK~ B4~ BC 3 06 36 5
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(BN L AM
=
BN 1 AC BN L(4AMC)= BN L NK

Ta co ! suy ra N chay trén duong tron duong kinh
BK :_6\1’3
5
(BNK) , . NH L BK = NH 1(4BC)= NH =d(~,(4BC))
Trong ké
NH ELEK :ﬂ
Trong tam giac vuéng BVK ¢o 2 3

BA(2: 2:1)

Phuong trinh mét phang (BCM) g qua B va co vecto phap tuyén "7 co dang:

2x+2y+:z-9=0

Tam giac BNK vudng can tai N nén V5
Xét AABM vudng tai B c6 duong cao BN :

1 1 1 3

|
- ==
BM° BN® BA 18 3 o6 BM =6

“%-% ]:]]\{E ((a- 17 +(b- 2) +(c- 3) =6
AM.CM =0 = 1(a-3Wa-5)+(b-4)b+(c- 4Xc+1) =0

M(a:b:c) Me(BCM)  |2a+2b+c-9=0
Goi P ,t /4
(@ +b +c - 2a- 4b- 6c+8=0  [(a-1) +(b-2) +(c-3) =6
o la +b +c - 8a-4b-3c+l1 =0 {2a-c-1=0
2a+2b+c-9=0 2a+2b+c-9=0
5+J§ f S—JE
a= i =—-
3 3
i - - = - 5+2J§v S_EJE
(a- 1 +(-2) +(-3) =0 [94°-30a420=0 T {P=—75— = b=
= 1c=2a- 1 = 1o =2a- 1 ';4_3\,-"5 ?-EJE
b=5-2a b =5-2a cTT3 cTT3

35

Vay khoang cach tir NV dén (1BC) ¢4 gia tri 16n nhét bing 3

wni Ml@bic) | abie s
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Dang 3. Ung cidi tich OXYZ dé gii g i toan tim THE TICH, BAN KiNH

\ -1:2: )
Caul. (Ma 102 2018) Trong khong gian OXVZ: ¢ho mdt cau () cd tam 1G12D va di qua diém

A0:-1) 3,C,D thude () sao cho 1B-4C. 4D 45 mot vudng goc voi nhau. Thé tich

© Xét cac diem
cta khéi tir dién ABCD ¢4 gia tri 16n nhit bang (1am tron két qua dén hang phin mudi)
Loi giai

Tra loi: 10,7

Mit cau (5) ¢o ban kinh 7 =M =VA+4+4 =23,

Pit AB =a:AC =b. AD =¢

5 _u'+h' +

a +b +c°  Wa'bc
-

Theo BDT Cb-si ta co: 4 4

- 12
v :luhr E]Esj]f:l" :% =10,7

Do do
Déu bang xay ra khi va chi khi @ =b =c.,

Cau2. (Ma 104 2018) Trong khong gian Oxyz , cho mat cau () co tam 1(-1,0:2)

AQLD vt cie diém 8. €, D thuge )

cta khéi tir dien 4BCD ¢6 gia tri 16n nhét bang (lam tron két qua dén hang phén tram)
Loi giai

va di qua diém

sao cho 4B, AC 4D d5i mot vudng goc voi nhau. Thé tich
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Cau 3.

Tra loi: 1,33

Dit: AD =a, AB :b’ AC =c

Ta co:
R=I4=\3
AN :—M; IM _a R =I4° :M—H =3
° 2 2 4
] ] ] T ] ] ] ] ] ] (h:+ﬂ:+tlz)-\
b"+a +c =28Wbac =bac =—— = ghc=§
AD BDT Cosi: 27
=¥V :I—ﬂhn *_iI—.S :i ==[,33
4] o] 3

Oxyz

(Chuyén Hung Vwong Gia Lai 2019) Trong khong gian , cho hinh h¢p chir nhat

ABCD.ABCD ¢4 A trang v6i gdc toa do O, c4c dinh B(a;O;O), D(O;a;O)’ A1(0;0;0) voi a.b>0 va

a+b =2 Goi M 1atrung diém cta canh CC". Thé tich cta khdi tir dién BDA'M ¢6 gi tri 16n nhét bing
(1am tron két qua dén hang phan muoi)

Loi giai

Tra loi: 0,3
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Cau 4.

lan luot 1a trung diém cua BC va A'B" Mat phing

Cla:a;0), C'a:a;b), M(a-ﬁa;%)

Toa d0 diém

0m 00m 0000
BA'=(-a:0:b), BD =(-a:a;0), BM :(Ch:a.:;}

ULLIL LU i ; 1 Iljl 000 , mdd a‘b
(848D =(-abs-abs=b) __ Vaouu = || B4BD| BM| =72
nén 0 4
' a7t .
ﬂﬂijb} = M‘ :E:, a’h ﬂ?'_"':-, Fﬁn . EE =03
3 27 27 R

Ta co:

(THPT-Thang-Long-Ha-Noi- 2019) Cho hinh lap phuong ABCD.ABCD" canh @ . Goi M,N
(MND') 1ia khéi 1ap phuong thanh hai khéi da dién,

trong d6 khéi chira diém C goi 1a 77 Tinh thé tich ki ¥ khi @ =1 (lam tron két qua dén hang phan

tram)

Loi giai

Tra loi: 0,38

o |
D’ o
LY
s
I “' ;
1
1 “‘\ L
] w Jl'
: \\‘ Iti'
A.l" 1 \\‘
i, “\\ B’ 'l'
1 A Y »
1 AT !
i . LY i
1 > ALY I
i \\ “ LY [
i A * ‘\ !
i L !
" \\ LY ’
1 R ,'
| AR 8 1
1 o M ¥
T : Ry Y J'E
[ R ——— S o - ‘:-.- [p— 'S,
4" S ‘:‘
e P \‘* \
-,
'I .E‘r’
,
#
al R
A B Q
y
X .. £e 1A 3 3
Theé tich khoi 1ap phuong bang ¢ .
1 |
N (MD') , EC :_DC , , BP :_BB
Mat phang cit canh DC taj E thoa 4 : cat BB tai P sao cho 3
E’U-"]‘ = E,l."i'l'.".'.nr".'-."n".' + E‘i".'.'n‘.'.'-.' + E‘i".ﬁ'}"‘."{

Khi @6



Cau 5.

chit nhat ABCD.ABCD ¢4 A trung véi gbe toa do O cac dinh

a 2a

!’H cwp ——.—.— =—

Co 6 2 3 18
1l aa a
Vi gy ==l —— =—
S 6 42 48

Gan hé truc toa d6 nhu hinh v&; 1ay don vi trén truc 1 don vi bang ¢ .

1 [ ' 1 (1
- c(0;0:0) '(0:0:1) E[I’D’O] M‘D‘E‘D] R‘D‘D"E] Q"E‘l'“] D(1:0:1)
Taco 9 9 ) b ' 9 ' b ' b .
(MVD) 2+l e = = dx+2yp-32-1=0 —
- ¥
7 ' ,'} ] = d(c'.(.-w.-m')):d'—“g
Mait phang 4 2 3 29
J29 1429 1129
5'.;.“\;1 E :s.r.:xn - 5.“-.r.: = . =
* T4 12 4 48
Ve e ny (C",(MND)).S, e e
DNPUE 4 34
55
Voo =" g -5 =038
Vﬁy () 144 (H)

(Chuyén Thiang Long - Pa Lat - 2018) Trong khong gian vai hé truc toa do Oxyz, cho hinh hop
Bl 0:0). 00 m:0), A(0:0:n) v6i

m.n>0 s m+n =4 Goi M 13 trung diém ciia canh CC - Khi d6 thé tich tir dién BDAM dat gi4 tri 16n
nhat bang (1am tron két qua dén hang phan muoi)

Loi giai

Tra loi: 2,4

M l L —
. 2
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BA =(-m;0:n)

om

BD =(- m:m:0)

omd |

BM :[ D;m;; ‘
Ta co ' =7
{1 [N N

[BA';BD :(— mn- mn,-m- )
00 0m . 0m0

[BA';BD] BM =-m'n- m:.; == %mzn

ood oof , oodd

% ‘[ BA"BD ] BM

| S B | 1 (8] o4
oy = =—mn=—m (4-m)=—mm(8- Em)i—.[—‘ =—==24
S e | 4 4 8 813 27
Cau 6.

(Nho Quan A - Ninh Binh - 2019) Cho hinh lap phuong ABCD.A B CD" ¢4 3 dai canh bing |
Goi JM- L] JM

+P-Q 131 luot 12 trung diém caa 45 BCCLDD Goi thd tich khéi ta dien MNP 13 phan sé
a

t5i gian b, voi @OEN Tipp a+b
Loi gidi
Tr 1i: 13

z
Br N .
]
1 "
i
M 1 1\
N : ! ‘|
I
\\ 1 D H -
A 1
A - £
ol I A\
N i \
s 1 1
1Y | \
! ~ 1 L
: \\ ! ‘l
1 X ] \
1 A | \
I
A 1 r 5
B,: \ Q \ C T
g m———— R S———
- \
J, 1
- 1
I,
.
g r
rd
4
A L

Df
y/

Thiét 1ap hé toa 6 P nhu hinh v&, gbc O =B’ Khi d6:

M 0;1;1] N[l;o;l] P[l;l;a ) 1;1;1J
2 2 2 2
mm D. i .I 1 1)
MV = 3 5 ‘ mp =(:0:-1) € _[ 3" 7]
{000 00, 000,
V., oo =—|| MN, MP| MO| =—
Suyra MNPQ IDH 1 l Q 12 = :I;b :IE: ﬂ+b:13-
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Ciau7. Trong khong gian Oxyz ,tap hop tat ca cac diém thoa man |1| * |1| +|:| £2 va

|.‘l.'- 2|+|1|+|:|£2 N ~ Lo ‘A , X s N N N X . 1k N X o
d la mot khoi da dién c6 the tich bang (lam tron két qua dén hang phan tram)
Loi giai

Tra loi: 1,33

T - .

= = = o

o .
N e

. Mlx:y: - | +|z| £ 2 s
Tap cac diém 14'(1,_1 ’Z) co toa do thoa |1| +|‘1| +|'|£ ~labat dién déu taim 0, cac dinh co6 toa do
(2:0:0).(- 2:0:0),(0:2:0),(0:- 2:0).(0:0:2).(0:0:- 2)

Tap céac diém M(x;_v; Z} coO toa do thoa |'T_ 2| + |1| +|:| £2 1a bat dién déu tam A(Z; 0;0) , Cac

dinh o6 toa d6 (0:0:0),(4:0:0),(2:2:0),(2:- 2:0),(2:0:2),(2:0:- 2)

H (1;0;0)

Giao cua hai bat dién déu trén la mot bat dién déu co tam , cac dinh la:

0(0;0,0) A4(2;0.0) B(1;0;1) C(1:- 0) D(1;1;0) E(1;0;- 1)

5 b

I '} ]
Ta o6 AD J2.BH |

) = z.l—.BH.AD* _4
3 3

i ) » 1,33
Thé tich khoi da dién: .

Cau 8. (Thi thir cum Viing Tau - 2019) Cho hinh hop chit nhat ABCD.ABCD' ¢4
—1- — . F— ) , , . . T N ni
AB =1, AD =2, A4 =3 . Mit phang (P) di qua € va cit céc tia AB; AD: A4 13, luot tai EF;G (khac 4
) sao cho thé tich khéi tir dién AEFG nho nhat. Tong ciia AE + AF +AG pang,
Loi giai

Tra lo1: 18
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£ - D'
‘ -
1 '-u..c’
1 LI}
' LI |
| [
1 ] (]
i JA [
* ol aD
- e
g

-
.
ik
=

A =0, B(1:0:0). D(0;2:0): A0 0; 3)

Oxyz

Trong khong gian xay dung h¢ toa do sao cho

Khi do ta 6 € (1:2:3)

Ox;0y; 0z E(a:0:0) F(0:0:0):G(0: 0:c)

Gia str mat phéng (P) cit cac truc lan luot tai

g}&h}&f}@

X y z
+—+—=]

Khi d6 phwong trinh mit phang (P) aa boc ,

Do mit phing (P) di qua L2 3).

2 3 1 2 3 0
l+—-0-— =1 —+—+—=l 333}—ﬁ abc =162
Néntaco @ b ¢ haya b ¢ abe :

W , v =L abe 227 , —+24
Mit khac thé tich khéi tir dien AEFG 13 0 ,ddu "=" xdyrakhi '@ b

Tic 13 @ =3b =0;c =9

Ciau9. (Chuyén Nguyén Du-PiakLik 2019) Cho tir dién déu ABCD canh @ . Goi K 1a trung diém 4B ,
AD, AC

goi M,N 1an Iuot 13 hinh chiéu vudng goc cua K 1én . Tinh ban kinh mat cau ngoai tiép hinh

chop K-CDMN yhi a =2
Loi giai

Tra loi: 0,75
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KC=
Coi @ =1 ta co:

E.DH Vo, v=Lac: B
2 4

K EG(U;U;U),A‘. D;%;D‘,C £;D;O ‘D| E;U;ﬁ‘

Chon hé truc Oxyz sao cho

i | ' '
A.-xr:l_ac: x‘§ ;D‘

o0 | ted

Ta co:

Ta cé: Ta giac COMN 13 hinh thang can. Do d6 mit cu ngoai tiép hinh chop K-CDMN  ¢iing chinh
12 mit cau ngoai tiép tir dién KCDN

o o - A S s A , LN r S
Gia s mat cau () ngoai tiép tir dien KCDN ¢ phuong trinh:

XT+y ez +2ax+2by +2cz +d :D(ﬂ' +h +c - d }D)

(1)
d =0
3 a ——E
"J'r?_’ﬂ‘ :‘1 4
b =0 4
K-C.D..*&E(E):ﬂﬁ EJE 3 :‘JR:Jﬂ:+b:+E':—d :£
—a+ c=-= Jo 8
3 3 4 ﬁ':—?
Eﬂ*“ib :—i d =0
Vi 4 4 16
4
R o) i R =0,75
Vay 8

Cau 10. (Chuyén Thai Binh -2019) Cho hinh chép S-4BCD ¢4 gay ABCD 13 hinh vuéng canh @, SAD
1a tam giac déu va nam trong mat phang v6i day. Goi M va N 1an luot 14 trung diém cua BC va CD  Ban

kinh ctia mit cAu ngoai tiép hinh chép S-CMN bing bao nhiéu khi ¢ =V93
Loi giai
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Tra loi: 7,75

Chon hé toa do Oxyz nhu hinh vé.

M (1:0:0), N[ %IED‘ ; Cl. I;IE;D.‘ , 5[ D;D;?I‘

G
] m ¢ g ) oo l
Ml =(x-1;y:2), NI =| x- —;y-—-::‘-.ff: x-liy- —
2 2 | 2
Ta co: ' '
Ty MI =NI =CI =SI 5 ¢4 hé:
. : i . I.Z i I-- , 3
(- 1) +p7 427 = Xool H Yoo tE X ==
o2 2 4
I I O Y PR Y P P
R B Y B ,‘1_5_‘ SRR By
ﬁ 5 =50
(r—l)'+[y—— tri =y b2 — __P
2 2 )

: ool |
=,;[E_;I__u = A :[l;—l_;— SJ?_'
4747 12 47 47 12

R =IM =
= Ban kinh mat cau ngoai tiép hinh chop S-CMN 13

o1 1(x;y:2) 1a tim mat cau ngoai tiép hinh chop S-CMN = MI =NI =CI =5I'

o3
12

2
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Cau 11. (Chuyén KHTN - 2018) Trong khong gian véi h¢ toa do Oxyz , cho hai diém A(5:0; O)Vé

BG4 0). Véi € 1a diém nam trén truc Oz, goi H 1a tryc tAm cta tam giac 4BC . Khi C di dong trén truc

Oz thi H Tudn thudc mot dudng tron cb dinh. Ban kinh ciia dudng tron dé bang (1am tron két qua dén hang
phan trim)

Loi giai

Tra loi: 0,56

-0: 5 =(4:2- .
Ta co C(O’O’C). D@ thiy tam giac 4BC cantai C. Goi E=(4:2:0) 1a trung diém cua 4B . Ta co
][AB lLoc
mit phiang (0cE) vudng goc voi 4B (do AB LCE ) va 1a mat phang ¢6 dinh.

Goi K 1a tryc tam tam giac 948 do 4, Bva K cung ndm trong mit phing (Oxy) nén

LU LU x =3
|OKAB =0 [x(-2)+y4=0,| (3
|BK.OA=0  |x-3=0 772 i duoc k= J‘E‘D_‘

-

AB 1 (OEC) {HF{_AB
=
CAL(BHK) |HK LC4

Ta chung minh dugc KH 1(C4B) do

1 5
i ° ; KE =1+ :i
Suy ra KHE=90" gQuy ra H thuoc mit cau duong kinh 4 2

3
= d(B,(scp)) ==d(H (sCD)) 7
2 thudc mat phang
S5
, R == =056
tron ¢b dinh ¢ ban kinh 4

(OCE)

c¢d dinh. Vay H ludn thudc mot duong

44



Cau 12. (Chuyén Vinh - 2018) Trong khong gian Oxyz, cho cac diém 4, B, C (khong tring O) lan luot

thay ddi trén cac truc Ox Oy , Oz v3 ludn thoa man diéu kién: ti s& gitra dién tich ctia tam giac ABC vy

3
thé tich khéi tir dién OABC bing 2 Biét ring mit phing “15C)

ban kinh ctia mat cau do6 bang

ludn tiép xuc véi mot mat cau co6 dinh,

Loi giai

Traloi: 2

5.:' : 5.:'3'.'

- | -3
Vo.nc 35_:_HL.J;’(G.(ABC]) d(0,(4B0))

. dlo.(4BC)) =2
nen .

Vay mit phang (4BC) ludn tiép xuc mat ciu tam O, ban kinh R =2,

Ciu 13. (Chuyén Lé Hong Phong - TPHCM - 2018) Trong khong gian v&i hé toa do Oxyz ,cho 3

- - - - - ) -= 7 fa £ . -
7 (ﬂrl):ﬁ. I :_1 I _= I ({}I:):l 3:_'|.+l _- = (d.__‘):l —1':_1 —1':_ I ‘
duong thang 2 | -2 | 2 2 2 -2 I Mat ciu ban

I(a;b;c)

, tiép xtc voi 3 duodng théng (@, ), (, ), (d3). Tinh S =a+2b+3c

Loi giai

kinh nho nhét tAm

Tra loi: 11

B
. 401 yo=(71- 7 d
@) di qua diém AQGLD c6 VICP 21 “). 2
, 10 - —(1-7-2
() 4i qua diém B3~ 1:2) o5 yrep w2 =1:2:2), o1
5 4 J: =2 2
(d3) di qua didm c(4;4:1) 6 VTCP i (2: H*l). A

C 45



[N ] [N|N N ] ug o

cua, =0 w,u, =0 wu, =0
Taco 172 7, 727 7, e

= (d) () (4,)

d6i mot vudng goc voi nhau.

L
.CA #0

i
Uy, iy

U w4 uw
[u,._u:l.AB =0 [

uuu w u
BC #0 [H_.\._HI

= (d) (d,) ()

d61 mot chéo nhau.

uug g

AB=(2-21), By =0, iBin =0 @) (&) ()

Lai co: én chira 3 canh cta hinh hop
chir nhat nhu hinh vé.
Vi mit cau tim I(a;b;e) tiép xtic véi 3 duong thing , ), (, ), (d,) nén ban kinh

R=d(1,d)=d(,d)=d(1,.d) = R =d°(1,d)=d’(1,d,)=d" (1,d,)

o000 7y 00 Myy2 00 Oqy2

A (B 158
= R = | =| | S Upe (Wp W
|”|| |”:| |”.‘~| . |u|| :|uﬁ| :|u.\| =9
! ' ! ' o, VOl B ' ,

ug u

A1 =(a- 1b- e-1) [ AL

=(-2h- c+l:2a+2¢c- 41a- 2b+1)

Ul

Br=(a- 3b+Lc-2) |BLu| =Cb- 246~ 2a+c+d:2a~ b-7)

ud w

cr=(a- 4:b- 4c-1) [cr,u3] =(h+2c- 6:- a+2c+2-2a- 2h+16)

(. 000
OR? =|| Al u,
o, m
log- :_B_:F._ei:
lgR: = gfﬂ] : = 27R? :Hﬁf!il]r +‘[JJEJI.:JJ:H: +H#Ijll|

e 27R? =18(a* +b* +¢%)- 126a- 54b - 54c +423

-

o 278" =18 a- ~ +|s[b-§ s18e- 2| £ 2B
©7 3 - 2] 2 T2

7133

= Rmm —i a :Z b =c —i I —i—i—

Khidé S =a+2b+3c =11
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Cau 14. Cho hinh chop S.ABCD g day 1a hinh thang vudng tai A va B AD =2A4B =1BC =2a canh
bén S4 vudng goc véi mat phing day, S4 =24 Goi E 1a trung diém canh 4D . Tinh ban kinh mat cdu

ngoai tiép hinh chop S-CDE hi @ =J11

Loi giai

Tra loi: 5,5

Dé tinh duge A8 =8C =AE =a

W) LILg uuu

, B R
Gén hinh chép vao hé truc toa do V2 vgi O =4 AB =i, AE =], AS =2k

Khi d6 ta 6 E(0:1:0),c(1:1;0),p(0;2:0),5(0:0;2)

. I(a;b;c)
oi

G 1a tAm mat cau ngoai tiép hinh chop ta co:

IE =IC = Ja* +(b- 1T +¢° :J(a- 1Y +(b-1Y 4+ © 2a-1=0e a =

bod | =

[E=IDe Ja* +(h-1) +¢ :Jﬂj+(h— 3F +c e 2bp-3=0e b=

(S

2b+3 3

IE =IS & Ja’ +(b- 1) +¢ :Ja:+h:+(n'- 3F o 4c-2b-3=0= ¢ =

b |

1 3 3]
I ::::: . . R=IF :g
Vay ' < < </ suyraban kinh mit cau can tim la <
Chu 15. (SGD Hoéa Binh 2023) Cho hinh chop SABCD ¢ day 1a hinh chit nhat ABCD canh
AB =2a, BC =a,SA vuong goc voi mat day va canh SC tao voi mit phing (4BCD) mot goc ¢ co

_\5
tan o6 =——

5 . Goi EF 13n lwot 13 cac diém nam trén canh SB.SD sao cho

cua khéi tr dién AEFC bang bao nhiéu khi ¢ =6

-7 — ,
SB =85F.5D —35!‘_' Thé tich 14

Loi giai
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Tra 1o1: 1
Gin hé truc toa do véi géc 0 EA, tia Ox =A4B ; tia Oy EAD; tia Oz =AS |

Coi @ =1,

SA =AC.tan a :ﬁ.% =

. o
A(ﬂ.:ﬂ.:cr)._ctz.:l.:ﬂ)._f[l.:r:t:é ._F[::r.:l.::

Tacod \ </ L3 3-.

0 11 1 [ T N 00 Mo, 1 '

AC(E;I;D),AE[I;D;—‘,AF 02 |= [AC._AE] :[ .- I;—I‘
| 2 3 3] | 2 .

100 0 . 000
y :—‘[AC._ AE].AF =g
R 6

Cau 16. (Chuyén Lé Khiét - Quang Ngai 2023) Cho t dién O4BC yupng tai O c6
=7 — — N 5 / 3 1
OA =2a, OB =3a, OC =4a . Goi M,N,P lan Iuot la diém doi xung véi diém 0 qua trung diém ba canh

4B, BC, €4 cua tam giac ABC

Thé tich cua t diéen OMNP bing bao nhiéu khi @ =1
Loi giai
Tra loi: 8

Chon hé truc toa @6 nhu hinh vé
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O(D.:D.:U),A(E;D;D),B(D.:3.:0)._(.‘(0.:0.:4),D(I.:D.:E).,E[I.: .:D-‘._F[U;i.:l.
Ta co: | | R

b | Lad

P(2:0:4), M (2:3:0) v N(0:3;4)

AN}

LILLI Loy g
oM =(2:3:0).0n =(0:3:4)= [a-w.:o.-m-'

=(12:-8:6) . OP =(2:0:4)
va

1 70000 000 - OO0
v :_Ho.-w.:o.-m-'] OP|=8

o MNP

Thé tich khéi tr dien OMNP |3 0

, . 3
Thé tich cta ttr dien OMNP bing 8a”

Cau 17. (THPT Yén Khanh A - Ninh Binh - 2023) Cho hinh ling try dimg 4BC.AB'C” ¢4 g4y ABC 13
tam giac déu canh % AA"=4a pia Dy trung diém cua BB', I di dong trén canh 44'. Goi M,m 3,
luot 14 gia tri 16n nhét va gia tri nho nhit cua dién tich tam giac /PC" . Tinh gia trj biéu thirc Jism +51m
biing bao nhiéu khi 4 =V2

Loi gidi

Tra 1o1: 33
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Chon hé truc @Y% nhur hinh vé vai 4 =0 = 4 (0:0:0)

5
Dl —a:—:2a )
2 2 100:0;x) C(0:a:4a) (0 <x <4a)
m oo0
Sapic- _—‘ D, CIH

(JTJ} =(0:- a:x- 4a)

omd |
CD :[ Eﬂ - i‘_z
2 2

1 od i

[‘FC ‘FD] :[ ‘%ﬁ‘-‘f-f- J_ar+2 Ja” Em
Ta co =
Suy ra

00 00 : 1

Sapic' = HCD-.C?HZI;J I;m' - —£a.T+3J_a _T?'ﬂi

JI—G:T:+3& x° - Oa 'r+|'7’a'1+?'a:1"1
4 4 4

b | —

1 12 51 1 e . 1 3 3
_}Jﬁ‘ X - tlair +Ia4 E'Jih?'.r' - 24{4‘3.‘(4‘5'{?4 Zza\/#r' - 2Max+5la”

:J]-—G-J(E.T- fm)z +15a° zliaﬁa :gﬂ2

JI5 5 Ji5

min S =——a~ = m=——a"
Suy ra 4
X 0 3a 4a
Sipc - 0 +
S 19 2
IDC’ a

\ 5

= max Sy :%.'\r‘ﬂﬂz :Jiﬂ_ = M —Jﬁﬂ_

4

2
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-.-"_"'w:+\-"_‘yf ——ﬂ?

Vay

Cau 18. (THPT L& Khiét 2023) Trong khong gian Oxyz , cho diém A(0:0:+3) va diém B thay d6i thuc
3

mat phang (Ox) a0 cho dién tich tam gidc 0AB bang 2 . Goi C 1a diém trén tia O7 thoa méan

d[C,AB] =d[C,OB] =k . Thé tich ctia khdi tron xoay tao boi tap hop tat ca cac diém M ma CM <k bang

bao nhiéu (1am tron két qua dén hang phan tram)
Loi gidi

Tra loi: 0,81

| NE)

O= —0OBO4d=—= OB =l= B .
Tam giac O4B vuong tai 2 2 nam trén dudng tron tim 0(0;0)

0A .
tan B84 =—— =f3.= B4 =060".
OB

ban kinh 7 =1.Ta c6

Theo baira (€ AB] =d[C.0B] =k = C&tia O 3 p31 trén tia phan giac trong cua BBA= C la

B= BBC :5@ ~30" = 0C =k =
chan duong phan gidc trong ctia goc = V3
1
R=——=
Tap hop cac diém M1a khbi chu tam C>ban kinh V3 Thé tich khéi ciu la
41& = —— ~=:0 81
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