Cau 1.

Cau 2.

PHAN E. TRA LOI NGAN
(THPT Yén Khénh - Ninh Binh - 2019) Trong khong gian véi hé toa d6 PV cho céc véc to
=2i- 2j+k v=Um2; % . (U] =V
w=2-2j+k Gz 2:m +1) voi M 1a tham s6 thuc. C6 bao nhiéu gia tri cia 7 dé ‘ ‘ ‘ ‘
Loi giai

—( - 7
Ta c6 u=(2;- 2:1)

o |u|:<,|||2:+(-3)'+lz =3 |1| :Jm:+2:+(m+|)' =2m” +2m +35
Khi @6 va

m =1

2 s m +m-2=0<
) |u| :|1-| = 0=2m +2m+5 m==2
Do d6

Vay co6 2 gia tri cua ' thoa yéu cau bai toan.

Oxyz

(Chuyén Thai Binh - 2018) Trong khong gian vdi hé truc toa do , cho tam giac 4BC véi:

NN N

(1 2.n L _ s )
48 =(5 “"“); Ac =3 - & G). Tim d¢ dai duong trung tuyén 4M cia tam gide 4BC

Loi giai
Ta c6

AB? =P +(-2Y #2229 AC* =3 +(-4) + 6> =61 ACAB =1.3+(-2)(-4)+2.6 =23

5 b

L 2 U UUd 42

_ ) Ul 5 UL 4 UuU UL
BC =(4C- 4B) et g - 24 s 6149~ 223 =24

Ap dung cong thic dudng trung tuyén ta co:

., AB*+A4C* BC® 9+0l 24
AM*® = - = - =29
2 4 2 4

Vay AM =29

(THPT - Yén Dinh Thanh Héa 2019) Trong khong gian @7 cho ba diém
4(1;0:0), 8(1:1;0),c(0:151)

1a hinh binh hanh?

. Tim toa do diém D sao cho tt giac 4BCD (theo thir tw cac dinh)
Loi giai
Goi D(x;y;Z)'

Tt giac 4BCD 13 hinh binh hanh khi va chi 40 =8C

SN N

, AD =(x- I.j_r.j:) . BC =(-1:0:1)
0 va )

Tac
Suy ra =0y =0z = .
Vay D(O;O;l).



Caud. (THPT Nguyén Khuyén -2019) Trong mit phing voi hé toa do @Y7 Tam gisc 4BC véi

-3:3 2; = .2 iCh ey
AQ:-3; ) B(2-4; 5) Cla;-2b) nhén diém G (L:e;3) lam trong tam cua no thi gia tri cua

tong ¢+ b + € bang.
Loi giai

1+2+a
334 2 a=0
-L'—_ s b=
3 =-3
_3+35+b €=

3

Vay a+b+c=-2

Caus5. (Lién Truwomg Thpt Tp Vinh Nghé An 2019) Trong khong gian Oxyz , cho hai diém
AG:1;-2) B(2:-3:5) o ae o 5 2 ‘
, . biém thuoc doan 4B sao cho MA =2MB | toa dd diem M 1a
(@:0:6) 1 go a+b+c ping?
Loi gidi

M (x; y; z)

Goi . Vi M thudc doan AB nén:
x=l
- - 3- x=-2(2- x) 3
MA=-2MB = |1- y=-2(-3- ) |y=-2
-2-2z=-2(5-z) SJ
:f:E

Suyra @ +3b+c =0

) e T
Cau 6. (S” & Phu Tho -2019) Trong khong gian véi hé toa do OXVZ, ¢ho hai diém A4(:2;-2) va
bt
3’ (e bse) . . A ik . OAB ¢vir i a- b+c
. Biét la tdm cda dudng tron ndi ti€p tam giac . Gia tri
bang
Loi giai
0
I
A« \ .B
D



Cau 7.

Cau 8.

Tl (g 4 8
04=(1:2-2) % _‘ i'j?i‘ OA =3, OB =4
Ta cod T, \ ', do do - -
0 M0 00
D4 =- E.DE = —ADB
Goi D 1a chan dudng phan giac trong ké tr O, ta co DB OB , suy ra
]]j' ]]j" ]J_j' N[N NN I'}
DA =- EDB:?GD :4.0.4+3.GB D‘ = |:||
4 7 .Dodo
om 9
AD :‘ E - _15
Ta co 77 T

i M 5 00 M 0
=210 = or :ioﬂz D(1: 1: 0)
AO 7 12

Dodo @-b+c=0

(Chuyén Dhsp Ha N¢i -2019) Trong khong gian toa do Oxyz , cho

Y ) Y il ] ,
4(2:0,0),5(0:2;:0), € (0:.0; “). Cé tat ca bao nhiéu diéem M trong khong gian thoa man M

khong tring véi céc diém 4 B>C va HMB =BMc =€ra =90° o
Loi gidi

Goi 7K 1n Iuot 13 trung didm cua 45-BCCA,

Do Ave =Bumc =84 =90° nén cac tam giac AAMBE, ABMC, ACMA vuong tai M .

M :Ejﬁ,f :£KLf :£
2 2 Mat khic AB =BC =AC =22

[

Khi d6

Vay MI =MJ =MK =2 Khido M thudc truc ciia dudng tron ngoai tiép day /K va cach

(WK )mét khoang khéng doi 1a V2 Khi d6 ¢6 hai diém M théa man didu kién trén,

A(1;2;- 1) B(2:- 1;3)

Oxyz , cho tam giac ABC ¢4 ,

Trong khong gian véi h¢ toa do

cl- 4;?:‘5)_ Goi D(a;bic) 1a chén duong phén giac trong goc B ciia tam giac 4BC . Gia trj cua

a+b+2c pang
Loi giai

Taco AB=+26 BC=4104=226



DA  BA 1 1] 1 000

N , = =_ DA =- —DC(¥)
G()iD(I’JL "),theo tinh chat phan giac taco PC BC 2 Suyra 2
ML (1. . L ST _[. Cm e
Ta g A (1- x32- 3;- 1 _:IVéDC (- 4- x7- 35 _I.
2
- x=- —(- 4- x=- =
X H{ x) 3
1 11 211 O
(#])p f2- y=- —(7-y) OUfy=—1p DE—;—;I:D a+b+2c=35
2 3 3 3@
| 7=
-1 z=- ;{5- z) =1
Do dé =

Cau9. (THPT Tran Quéc Tuin - 2018) Trong khong gian v6i hé truc toa do Oxyz cho hinh thang
ABCD vuong tai A va B .Badinh A(I;Z;l), B(2,0:- 1) , C(6:1.0) Hinh thang c6 dié¢n tich béng
62 . Gia sir dinh (@50 i a+b+e
Loi giai

=3 BC =(4:1:1)=

(N[N

AB

, AB =(1;-2:-2)=
(0]

LILL]
BC| =342
Tac | ‘J_

Theo gia thiét 4BCD 13 hinh thang vudng tai 4 va B va c6 dién tich bang 672 nen
| | |
~AB(4D +BC) =02 = ;.3.(,45 +32) =62 = AD =—BC

= AD =2 3

oo 4 000
AD =—BC
Do 4BCD |3 hinh thang vudng tai 4 va B nén 3

4

&

I
I|I
&
I

I
>
I

I I
b | s | =) | -]

n
]
—
I|I
P
I

Gia s P(@0:€) ki ¢6 ta co | = a+b+c=6

Cau 10. (Pang Thuc Hiéa - Nghé An - 2018) Trong khong gian véi hé toa do Oxyz , cho hai diém
A(O;Q;-2), 3(2:‘2:‘-4). Gia su 1{a;bsc) 1a tim duong tron ngoai tiép tam giac O48 . Tinh
T =a’ +b* +c*

Loi giai

» 04 =(0:2:-2) 0B =(2:2:-4) (04B) 0

Ta c6 phuong trinh: X+ty+z=

1€(04B) . s pee—o

b

Al =(a:b- 2:c42) BI=(a- 2:b-2:c+4) OI =(a:b:c)

(@ +(c+2) =(a-2) +(c+4) (- c—4

(b-2) +(c+2) =b* +¢° “l-btc=-2

Al =Bl —
Al =0I

Ta c6 hé



Cau 11.

Cau 12.

Cau 13.

Cau 14.

a- c=4 a=2
(a-c=4 = {b=0

btc=-2 |e=-2

-f)+r_‘ =2

Ta 6 hé _ﬂ+b+f =0 .

Vay 1(2:0:-2) T =a" +b" +c° =§

(THPT Tran Quoc Tuin - 2018) Trong khong gian véi hé toa do Oxyz cho hai diém

A@;2:1) B(-2;-1:4) M (a;b:c) Y e

, . Tim dugc toa do diém théa man d'flng thac AM =2MB
Khidé a+b+c =?

Loi giai

x- 4=2(-2- x) . =0
= p-2=22(-1-y) o ¥ =0
. ] PR uuuy uuu _ —(4- - o
Goi diém MCeyiz) prsds. AM =2MB (77 L 2(4- 2) z=3
Vay M (0:0:3)

M (2;3;- N(-1:1;
(M3 104 2017) Trong khong gian véi hé toa dd V% cho ba digm M (3371 NG LD ()

. - 17 -

Loi giai
N ) o]

MN (=3:-2:2): NP (2om - 2:1)

WIN|N Ny NN

AT AN NP — et - 2V = S —
TamgiéCMNP vudng tai Ne MNNP=0=-6-2m-2)+2=0=m-2 2em CI-

(THPT Yén Khénh - Ninh Binh - 2019) Trong khong gian @7 cho cac didm
51:5) B(432) c(-3-2> , -b: ,
AG:L5); B(£3:2). 0 (- 3-2; I). biém 1(a;b;c) la tam dudng tron ngoai tiép tam giac ABC |
Tinh @ +2b+c9
Loi giai

- LU

AB =(-1;2;-3) 00 o
Ood ( )==' AB.BC =0=
=l=-T=5:-
Ta co | 5C 753501 tam giac 4BC vuodng tai B.

= tam / cua duong tron ngoai tiép tam giac 4BC 1a trung diém cta canh huyén 4C .

I[l;-l:&‘
, 2

Vay a+2b+c =3.
(SGD Cén Tho - 2018) Trong khong gian Oxyz , cho cac vecto a=(53;- 1), b =(1;2;1),

- =(m;3%-1). .., . , ﬂ:[b,c] .
¢ =(m:3:-1) Gia tri cia ™ sao cho la
Loi giai

[h._n'l =(-5m+1:3- 2m)



Cau 15.

Cau 16.

Cau 17.

——

m+1 =3
= m=2

a= .":r._r:] =
.3' 2m =-1

Ta co:
(THPT Nguyén Khuyén 2019) Trong khdéng gian voi hé toa dd Oxyz , cho
- B e ) =1 = . ' . . [HH'HZ‘JH 2 14 . . N
u=(1:12),v = L “). Khi ‘ thi tong tat ca cac gia tri cua ” thda man bang?

Loi giai

ZJ(MI +3): +m* +(m +|): :\-J?am: +0m+3

[u.,vl =(-m-2;-mm+1)=

=

|[e_:]| :JE o 3m' +om+5=14 = Im* +6m-9=0= [

m =l

m==3
§=-2

(THPT Nguyén Khuyén 2019) Trong khong gian véi hé truc toa 36 97 | cho tir dien ABCD
s A2:- 1;1)’ B(3,0;- 1)9 c(2;- 1;3)’ DEOY 4 ¢4 thé tich bing 3

diém D,

. Tinh tong tung do cta cac

Loi giai

peoy= D(0;1:0) DA=(2-1- 121) DB =G:- y:-1) DC =(2:-1- 1:3)

Do , khi do:
N NNy NN
Khi do | PA-DB] =(142y:5:y +3)
1 0 md , ool 2y +b=30 vy =12
Vs =—|| DA, DB| .DC|=5 = | o |
va 6 2y +6=-30  |y=-18
vay Vit 0. =12-18=-6

Oxyz

(Binh Giang-Hai Dwong 2019) Trong khong gian v6i hé toa do , cho bbn diém

400:0:2) BG:0:5) CO:1:0) AL 1y 46 4ai duong cao cia tirdien ABCD ha tir dinh
D xubéng mit phang 4BC
Lo giai

Goi DH 13 @6 dai duong cao cua ttr dién 4B8CD ha tir dinh D xuéng mit phang 4BC
{000 000
q V e :_‘[,43 AC| D
Cong thirc tinh thé tich tr dién 4ABCD 1a:
100 0m

¢ Sis :—‘ AE AC”
Cong thuc tinh di¢n tich tam gidc ~245¢ ]a:
V..—m'n :l '51...-m' -DH
Mat khac 3 nén
(| N Ly
mf mf | ol | 00 o AB ACLAD‘
‘[ AB, ACI AD‘ - -‘[AB ACH .DH = DH =\ _g& of
0 2 [AB ACH
Ta co:
AB =(3:0:3); 4C =(1:1:- 2): 4D =(4:1:0)
0 oo 0 0o ., ood

[,43 Ac] =(-3:9:3); [AB Ac] AD =-3.



Cau 18.

Cau 19.

uud o 4 uwd
‘[AB ACL AD| 3 T

[ABACH \/(3)'+'ZJ+3 1

Nén

Trong khong gian v&i mdt hé truc toa do cho trude (don vi do léy theo kilomét), ra da phat hi¢n
mét chiéc may bay di chuyén véi van téc va huéng khong déi tir diém -1800:300:7) 44, 4idm
B(940:550:8) trong 10 phtt. Néu may bay tiép tuc giit nguyén vén tdc va hudng bay thi toa do

clia may bay sau 10 phut tiép theo D y: 2) khido ¥ ¥V +=2 =?

A
>
Loi giai
Goi P(xiyi2) 13 vi tri cua may bay sau 10 phut bay tiép theo (tinh tir thoi diém méy bay ¢ diém

[N]N]N)

B)). Vi huéng ctia may bay khong doi nén AB va BD ciung hudng. Do vén tbc may bay khong
(101 va thoi gian bay tir A4 dn B bang thoi gian bay tr B dén D nén 4B =BD_ Do 4o,
BD AB (140:50:1)

'x-0940=140 [x =1080

Mit khac: BP =(x- 940y - 550:2 -

Vay D(1080;600;9) . Vay toa d6 ctia may bay trong 10 phut tiép theo 1a (1080:600:9)

x+y+z=1689

Mot chiée may dugc dat trén mot gid do ba chan véi diém dat E(0;0;6) va cac diém tiép xtc voi

E.t- l;D‘,A.‘— E.t-l.:'ill .
% % o

A(0:1:0), 4, ) 5

miat dt caa ba chéan 1an luot la ' / ' = | Biét réng trong
M 0o o

lwong cua chiée maLy 12 300N | Tim dugc toa do cua cac luc tac dung Ién gia 4o F, By B khi do

U Uy

tich vo hudng cua £.5 bang?

E0;0:6)

Loi giai



Cau 20.

o ondl [E . £

1
—_— N . — = == — = - = — —
EA =(0:1;-6); EA, > 2,::‘&13 [ - ‘ EA =EA, =EA, =37

Ta co: ' :
LLI A[N]
T A T

"1 vi den can bang va trong luc cua dén tac dung déu Ién 3 chan cua gid do
Do doé:

[WININ]

F =kEA =(0:k:- 6k)
0 ool

F, =kEA, = —31{ —lﬁ ma‘
m oo
F, =kEA, [ _;L-_;L m&‘
@ o of '
= F +F, +F, =(0:0;- 18k)
oD m m - 50
F +F +F =P =(0;0:-300)= - 18k =300 & k =—
Ma 3
al K :Ij ] '
F [Dsu} mu‘ 5*"(_ mr:r‘ - “Sf;—%;—lm
Vay '
gl
F _ 88750
Suy ra 9

Mot chiée xe dang kéo cing soi diy cap 4B trong cong truong xay dung, trén d6 da thiét 1ap hé

Oxyz

toa do nhu Hinh véi d6 dai don vi trén céce tryc toa do bang Im  Tim duoc toa d6 cua vecto
IJIJIJ

AB =(a:b:c) khi do @+¢=?

z

PUZOTT070 | o

10 m

TS s W
P TR SO

Loi giai



OA =10k = 4(0;0:10)

1545

Ta co: OH =08 cos30 =

OK =0B <os(90 - 30 ) = TS

15 ISJ‘

[II]I]
o [E_ﬂ_-m‘

Véy a+c :2,5

Cau 21. Mot thiét bi tham do day bién (Hinh) duoc ddy bsi mot lue / =C472) (don vi: NV ) giup thibt bi
thuc hién do doi @ =(70:20:-40) (4on vi: M), Tinh cong sinh béi luc /.

Loi gidi

Cau 22. Cho biét may bay 4 dang bay voi vecto van toc ¢ =(300:200:400) (don vi: km/h). May bay
B bay cliing hudng va co toc do gip ba lan tc do cia may bay 4

Tinh téc d6 cua may bay B

Loi gii

... [3300=x  [x=900
3 =b = {3200=y < {y=0600 = b =(900;600:;1200)

) 3.400 == z =1200
Ta co:

Tée o cia may bay B 1a: | b|=+/900° + 600° +1200° ~1615,55km / h



CAu 23. Cho biét bdn doan théng ndi tir mot dinh cua t dién dén trong tam mat ddi dién ludn cét nhau tai
mot diém goi la trong tam cua tr di¢n do.

Mot phan tir metan CH, duoc cau tao bai bdn nguyén tir hydrogen & cac dinh ctia mot tir dién déu
va mt nguyén tir carbon & trong tam cua tur dién.

Goc lién két 1a goc tao bai lien két H - €~ H 13 goc giira cac duong ndi nguyén tir carbon vé6i hai
trong sd cac nguyén tir hydrogen. Tim d6 16n goc lién két nay.

Loi giai

NN Ny NN}

Tt hinh vé ta thay goc lién két 1a goc (G4, GS)
(SH L AE
AE L BC,SH L (ABC)=
Ta co: SH LBC e taco hé truc toa do nhu hinh véi véi £ trung

voi goc toa do 0

Gia str cac canh cua tir dién ¢6 do dai la ¢

SE =AE =JAB* - BE* = :”ﬁ= A ”;‘E;t};t}‘
Ta co: - v '
HE :E:ﬂﬁ:ﬁ 4 B;D;D‘

3 6 6

10



FE _HE 1

— _ =—_= FH//54
Lal CO EE A..E 3
= =Ly =L oo _avo ﬂ’fﬁ;ﬂ;ﬂ*"IrE
4 3 12 0 12
4 = ﬂf;t};- —ﬂf = G4 :ﬂf
Do do6: -
md
GS = D;D;i‘ GS _“*"r
1 4 I,
oid o l.} 4 ood odd ,
cos(GA, GS) =———~ =- —= (GA,GS) =109,5
l.‘J 0 3
Ta co: 4 4

GH GF _FH _HE

va AF it SH tai G nen GS  GE

54

AE

11

3
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