Cau 1.

Cau 3.

Cau 4.

PHAN E. TRA LOI NGAN

(SO GIAO DUC HA TINH 2023) Trong khong gian Oxyz , cho duong thang
x-1 _y+2 z+l

d: =

2 -1 3 . Goi giao diém cua duong théng d va va mat phéng toa do Oxz 13

I(a;b;C). Tinh 5 =ﬁ'+b+{‘.
Loi giai

Tra loi: - 10

Goi toa d¢ giao diém cta 9 va (Oxz) la 1a O;C).

_ - ) 1 =-3
a-1_0+2 ﬁ+|=:»<r
Khi d6 ta co: 2 - 1 3

Viy 1:30;-7) (o, S =C3)+0+(-7)=-10
(THPT Lé Quy Pén Da Ning 2019) Trong khdng gian véi hé toa 36 P97 | khoang cach giita
(x =2 +1
Ar{y=5+4¢
=2+t (f eR) . . 2
, va mat phang
Loi giai

(P):2x- y+2z=0

duong thing bang

Traloi: 1
el b N - A4 _ _
Xét phuong trinh 202+1)- (5+40)+2Q +1) =0 = 0 +3 ,::,.

Phuong trinh nay vo nghiém nén AT (P)

M(2:52)e
Chon M(2:5:2)e A .

Khi do:
d (A, (P))=d (M, (P)) = |

224+ (-1 +2°

2.2- 5+2.2|

x
A==
(Chuyén DH Vinh -2019) Trong khong gian Oxyz ¢po duong thang |

e e Ve — , 5 s
(@):x- y+2: _D. Goc gitra duong thang A va mit phang () bang

Loi giai

phang

Tra 1o1: 30

u=(1;2;-1) (a)

, mit phing c6 vecto phap tuyén

.Goi ¥ 1a goc gitra duong thang A va mat phing (a), khi do
el pe2-2)

sing =|coslu.n)| = = =—= g =30
v ‘ (” ”)‘ |u|.|n| Jﬁ.]ﬁ 2

Puong thing A c6 vecto chi phuong
n=(1;-1;2)

Trong khong gian voi hé toa d6 Oxyz, khoang cach giita duong thing



Cau 5.

Cau 6.

Cau 7.

Cau 8.

@ 2 - 2 - | e 2 (P):x-2y+2z+4=0
- - va mat phang
Loi giai
Traloi: 1
. ] V119
Vi duong thang d song song vo1 mat phang (P) nén : Chon M(1:3:2)ed

|I - (:u+4+4| 1

d(d;(P)) =d(M;(P)) :J - —
" +(-2) +2°

Trong khoéng gian Oxyz , cho mat phing (P):2x- y+z-2=0 , duong thing
x=1-¢

d:{y=2+3(t€R)
z == 1+t

v va diém A LD gig rang diém B(a;b;c) thudc (P) sa0 cho duong
thing 4B song song véi duong thing 9 . Tinh gia tri cua 24 +b*+c
Loi gidi
Tra loi: 10

(x=2-¢
AB:{y=-1+3 (r EIH)

) z=1+¢
Phuong trinh duong thang

Blaibic)e(P)=t =1= B(1:2:2).
Vay 2a+b +c* =10
Ban v& thiét ké ctia mot cong trinh dugc veé trong mot hé truc toa d6 Oxyz. San nha cua cong trinh
. . , ) Y e .
thuoe mat phing P, duong éng thodt nuoc thing va di qua hai diém AL2-1) 3y
B(5:6:-2) . Tinh gdc tao bdi duong 6ng thoat nudc va mat san. (lam tron két qua dén hang don vi)
Loi gidi

Tra loi: 10

NN

Ta c6 A58 =44~ ”, mit phing (Oxy) c6 mot vecto phap tuyén la k=001 ki g6
g~ 1
sin( AR, (Oxy)) Scos(AB, k) |=—== (AB,(Oxy)) =10
3 | Ve
[x =11- 3¢, [x =-4+ 51,
Atiy=-5+4, A, iy =245,
e 2 z =mt, \ z=2, L . £ AN
Cho hai duong thang va \ ! ;vo1 M 1a tham so thue; 772 1a tham

s0 ctia phuong trinh duong thang. Tim 7 dé hai duong thang d6 vudng goc véi nhau.
Loi giai
Tra loi: 1,5
Hai duong thang vudng goc véi nhau khi hai vecto chi phuong vudng goc v6i nhau. Suy ra

(-3)5+4 3+m2=0=m =3

Trén mot phan mém da thiét ké san khau 3D trong khong gian Oxyz



Cau 9.

Cau 10.

Loi giai

Tra loi: 90

d va d c6vecto chi phuong 1an lugt 14 ¢ =(ZL-D) 3 @ =(339)

va
. 23+1.34(-1)-
cos(d,d ) =——123*13*CD 9 - (d.d’) =90
2 2 N 2 2 2 2 . =

Ta co \L (-1 J?' +3 49 . Suy ra .
Trén mot san khau da thiét 1ap sin mot hé toa do Oxyz . Tinh gbc gitta tia sang c6 phuong trinh

x =2
d:1y =1+t

z =1+7

phuong trinh Z =0,

va mat san san khau co

Loi giai

Tra loi: 45

Puong thing ¢ ¢ vecto chi phuong ¢ =(0:L1) Mit san san khau (P) ¢4 vecto phap tuyén
n =(0;0;:1)

|0.041 0+11| 2

JO+F+F o074 2 g (di(P) =45

sin(d,(P)) =
Ta co

(THPT Hoang Hoa Théam — Pa Ning 2023) Trong khong gian vai hé toa d6 V7 | cho duon
g g g g8g g

x==2t
y =6+t
z=1-3t (P):Er—y+3:+l3=D.Tim sin

thang d o phuong trinh tham sé va mit phang

cua gbc gitia d va (P)?

Loi giai



Cau 11.

Cau 12.

Cau 13.

Tra 1o1: 1

x =-2t
y =6+t
. . lz=I- =(-2:1:-3
Puong thang d ¢4 phuong trinh tham s6 -3t =4 c6 vecto chi phuong u=(-21-3)
, Ix- p+3z+12 = £ =(2:-1:3
Mit phang (P):2x- y#3z+12=0= (P) c6 vecto phap tuyén n=(2-1:3)

d L(P)= (H.(7)) =90° = sin (f.(7)) =1.

Taco ¥ =1 nén

(THPT GIA PINH-TP HO CHI MINH 2023) Trong khong gian v6i hé toa d6 ZVZ | cho
x-2 y+2 =z

, Al = S , Vo v 4T DY =
duong thang | 2 -2 va mat phing (P):2x- y+22- 2022 D. Goi * la goc
. a a
‘ ) . (P) ~sina =— - .
giita duong thang A va mit phang . Khi d6 b trong d6 © 1a phan s t6i gian, tinh
a+b
Loi giai

Traloi: 13
u=(1:2:-2) _ . (P)

Puong thang A ¢6 vecto chi phuong ; mat phang c6 vecto phap tuyén
n =(2;-1;2)
- FLU .
sincr :||:Ds(n.u)| = 5] _+
Ta c6 |H|.|H| 9
(Hing Vwong Gia Lai 2019) Trong khong gian U7 giao diém cua mit phing

x-12 y-9 =z-1
(P):3x+5y-2-2=0 . A === M Gyiniz,)

va duong thang la diem 7. Gia tri
tong X+ o ¥ bang
Loi giai
Traloi: -2
MeA= MU2+4:9 +361+¢)
Me(P)e= 3(12+4:)+5(9+31)- (141)- 2=0= ¢t =-3
M(00:-2)= x, +y, +z, =-2
. A 2. ~ . 1A ~ Oxyz < X ‘1(1,0.0)
(Kinh Mon - Hai Duwong 2019) Trong khong gian vdi hé toa do , cho 3 diém ,
(x =-1¢
d:{y =2+t
.- -0- ) - 1 he e ,
B(O’“’O), c(0;0;3) va duong thang [z =3+ . Goi M(azbsc) la toa do giao di€m cua
duong thing @ v6i mat phing (ABC). Tinh tong S=a+bh-c
Loi giai



Cau 14.

Tra 1oi: =7

(4BC) £+£+izlﬁ Ox+3y+2z-0=0

Phuong trinh mat phéng c6 dang: 1 2 3

a2 Me(d)= M(-2+63+1) . . . M =dn(4BC) _, .
Diém . Laivi nén ta cd

6(-)+3Q2+)+2G+1)-6=0= -t =-06e= t =6= M(-6:89)
Vay ta c6 S=a+h-c=-0+8-9=-7

(S& GD Lao Cai 2023) Trong khong gian @Y7 cho diém ‘4(1;2;_3), mit phang

(P):3x+y-z-1=0 va mit phang (©):x+3y+2-3=0 . Goi @) 1a duong thang di qua 4,

PR 02) BN (o) RN o e (A)
cat va vuong goc vii giao tuyén cua va . Tinh sin ctia géc tao boi duong thang va
mit phing (P) (1am tron két qua dén hang phan tram)

Loi giai
Tra 1oi: 0,94

(P):3x+y-z-1=0 n =(31:-1)

cb vecto phap tuyén va mit phang

n, :(1;3;1)

Ta c6 mat phang

(Q) T+ 3}' +z-3=0 cé vecto phép tuyél’l

i @ =(P)n(@) aJa,aJaJ] =(4:- 4:8)=4(1;- 1;2)

thi ¢ nén c6 mot vecto chi phuong la [

G
—(1-- 1-7
Suy ra d cling nhén vecto u=(-12) la mét vecto chi phuong.
Bx+y-z-1=0

Lay diém Med=(PIn(Q)= toa do diém M thoa man hé (x+3y+z-3 :ﬂ.
Chon * =l= x =z =0= M(0;1:0)

x =t

y=1-t{t€R)

z =2t

Phuong trinh tham sé dudng thang da =

.. . And=B= B(t:1-1:2t)= AB=(t-1:-¢-1:2t +3)
Gia su .

Sdd

L ABLd= ABu=0<t=-1= AB =(-2:0:1)

\% 12 mot vecto chi phuong ciia dudng thang A.

()

Goi % 1a gbc giita duwong thing A va mat phing ta co

_j_ j' uug o
sing :||:05(11]B._n|)‘ :%ﬁ%ﬁ :3';? :?f =0, 94




Cau 15. (SGD Thanh Hoéa 2023) Trong khong gian voi hé toa do Oxyz ,cho duong thang d1y giao tuyén

, x4+ y=2z-4= Cx=2p 42246 =
cta hai mat phang (P):2x+y-22-4=0 va (©): x-2y+2246 =0 .Tinh khoang cach h oy
diém M (L0:1) 4y duong thing 9 .

Loi giai

Tra 101: 3
R e I T [ Yy = Ty T= o e 7 \
Hai mat phang (P):2x+y-2z-4=0 va (©): x-2y+22-6=0 c6 vecto phép tuyén lan luot
1y e =(2:1:- 2):m, =(1:- 2:2)
a: L .
‘ , d  cia hai mit phéng (P) va ©) c6 vecto chi phuong:
Giao tuyén
ud  uud
u :[nl.x.'nl_; =(-2:- 6;- 5) =- 1{2:6:3).
. NA0;2;- =(2:6;
Puong thang d gi qua N(0:2;-1) , €0 véc to chi phuong u =(2;6:5)
L
MN =(- 1;2;-2); [wx u] =(22:1:-10)
]
MN,u ‘ 72
d(M.d)= 224U 10)
|u| JE +0° +5°
Céu 16. (Chuyén L& Hong Phong - Nam Dinh- 2023) Trong khong gian v&i hé truc toa do Oxyz cho

N}

=30

s Sy e =8
mat cau - va dlem
\ < - A S . . « R
va cat mat cau( ) tai hai diém 4.8
tron két qua dén hang phan muoi)

. Duong thing @ thay déi, di qua diém M

phan biét. Tinh dién tich 16n nhat ctia tam giac OAB (lam
Loi gidi

Tra loi: 2,6

(5) g gy OO 0:0) , g =27

Ta c6: mat cau co tam

OM =1<R= ¢iém M ndm trong mat cau

I 1 T -
B o Siis =—hAB =—h2\OA* - ¥ =[8h- i’
GQl h —(i'r(G.(-i'r} =0M =1 , khi d@6 ta co: i 2 2

Xét ham ! (x) =y8x- x ‘-:‘.rE[U.j I]‘

.-‘Lff;lu'_f"(m') Zﬁ =20 x=le oM Ld

Ss01s dat gi trj 16n nhat 14 "

Caul7. (LIEN TRUONG NGHE AN- 2023) Trong khong gian P2, cho mit phéng

. , - - , / 2
(P):2x+ay +bz+c =0 chua du:(‘)’ng thing 4 la giao tuyén cua hai mat phang

- R = )+ - = ‘ i i 2; J4 < 2
(cr):ix+y-z41=0,(F):x+y-2z-1=0 . Biét khoang céch ti M (1;2;1) dén mit phing (P)

bing 3. Khi d6 gia tri 9+0+¢ bing
Loi giai



Cau 18.

Tra loi: 5

x+y-z+1=0

. 4 pedz-]=
Xét chum mat phang, ta co: (x+y-2z-1=0
x=-3- ¢
(d):{y= ¢
, . 8 z=-2
Vi duong thang d 1a giao tuyén cua hai mit phang nén ta c6: -7
-0- 2b+c =0 (a =2
M(-3:0:-2), N (-41-2)e(d)= M, Ne(P)= =

-8+a-2bh+c=0 c=2b+0

Léy \
(a =2
|12+3)| ﬁ
dr,(P))=3e 1 =3 [12435 =38+h" = T2 =-T2 = b=-1= {h=-1.
;?8+.f:r'
, =4
Ta co: :

Khi do, ta co: a+b+c =5

¥ =0
d:{v=2-¢
z =t

(THPT Déng Ha - Quéng Tri - 2023) Trong khong gian @7 | cho dudng thing

(P) Oxy)

Goi 1a mat phang chtra dudng thang d va tao v6i mat phang mot goc 45"  Tinh

M (1:4;5) dén mat phang (P) (1am tron két qua dén hang phan trim)

khoang céach tur
Loi giai
Tra loi: 4,95
g uy =(0:-11) (Oxy) n =(0;0;1)
Vecto chi phuong cia  1a . Vecto phép tuyén mat phiang la

(P) n, =(a;b;c) & +h +¢? >0

Goi vecto phap tuyén cua la voi

d c(P) u,n, =0 -b+tc=0=b=c

Do nén

(6. (0x)) =45* = [cosCny.n ) :£ - ﬁ

< 4c° :E(n': +3|:':)~=' a =0

o d V2
Jai+200 2

b =c =1 n, =(0:1:1) A0:2:0)ed <(P) A(0;2:0)e(P)

Vi ta duoc . Piém nén



Cau 19.

Cau 20.

(P):y+z-2=0

4+5-12 2
d (M. (P))= _ts-2 i ~4,95
1" +1° 2
d x+l _y z-12
(SGD Cin Tho - 2023) Trong khong gian Oxyz , cho duong thang | 2 I mat
B . T 5 = 9 N 2 2 z
phang (P)ix+y- 2245 =0 va diém A~ 2). Puong thing A di qua diém 4, cit d va
(P) lan luot tai M, N 520 cho 4 1a trung diém cta doan thang MN  Biét A c6 mot vecto chi
phuong =(a: b;4), gia tri cua @ b bing bao nhiéu?
Loi gidi
Tra loi: 10
(x =- 1+t
d: iy =2t

0l
[ ]
+
~

Ta c6 phuong trinh tham sb ctia dudng thang

Do M =And=Med= MG 1+6:2e241)

A(-1;2)

A W3- = 2= 222
Do ’ 1a trung diém cua MN nén NG-1-2-252 E).

Do N=Arn(P)= Ne(P)= 3-¢-2-2t-4+2t+5=0= -t+2=0=t=2= Mm(1: 4; 4)

o NN}

Ta e M =(0:5:2)= I AM =(0: 10; 4) = a =0, =10 a+b=10

(THPT So6c Son - Ha Noi - 2023) Trong khong gian véi hé toa do Oxyz , cho duong thing
x-3 _y- | z-3

d: , 2:- -
I 2 3 yahaidibm A0, B 2-3) i Mx;5052)

thudc d théa

man; £ =MA" + MB" + MA"MB” o nhét. Tim tung d6 diém M
Loi gidi




Cau 21.

1(2;-1:0)

Goi / 1a trung diém cua doan thfmg AB  khi d6 . Nhan théy diém I thudc d.

4B =(0:-2:-6)= AB® =40

 2(MA* +MB*)- 4B ) i 4B’
MI? = = MA®> + MB* =2MI* +
Xét tam giac MAB ¢4 4 2

=2MT" +20

Ta co:

MA* + MB* + MA MB® =(MA* + MB?) - MA* . MB*

(ar4® + MBZ)

=(Ma® + MB) - %(MA* + MB) :%(EMF +20) :_E(m)* 300

4
Dau bang xdy ra khi:
[ MA =MB
0 = M =[ =1
M= . Viy tung do didm M 1a Yo =1,
x42
o o (e)y=tts P 7
(THPT Ly Thai T4 - Bic Ninh - 2023) Cho d5 thi x- 1 Goi B> C 1aba diém phan

biét thudc () sao cho tryc tAm # cua tam giac ABC thudgc duong théng Aty =-3x+l U. bo

dai doan thang OH bang (1am tron két qua dén hang phan tram)
Loi giai

Tra 101: 4,47

HeA= H(x:-3x+10)
Do .

Ma 4,B,C 1a ba diém phan biét thudc () nén tryc tAm # cua tam giac 4B Ccﬁng thudc

)

do do
-3x+10 :I+2ﬁ v = x 7 = x =2
x-1 .(_ 3x+10)(x-1)=x+2 - 4x+4=0
vay H @)= ot =(2:4) = OF =25 ~4,47
3 3 3 217 3
Ox- 2f(x)abe = xac - 2F(x)ax =X - 2 F(x)ax =2- a=1
‘ 0 0 2l E(SGDVinhPhl’lc

-2023) Trong khong gian Oxyz , cho cac diém A(L1,2), B(2;1,2), CALL; 4]'. Puong phan gidc cua
goc Bac cht mit phing 9% tai M(a:5,0) ripp tong a4 +b

Loi giai
Tra lo1: O

;LJE =(1;0;0): j:_” =(0:0; E)QCG.E[_;;?E; ;;JC} =0= B4c =90"



Cau 22.

28 _(1:0;0); 85 =(0;0:1)

|AB| |AC|

d,d

Suy ra: Co6 hai tia phan gidc 1a ~1' ™2

]j- W[N]N] N[N
U, :—fﬂ]i +—ﬂi =(1;:0:1)

: |,43| |AC|

]j- LILILI LILILI
i, Z—ﬁi- —ﬁg— =(1:0:- 1)

: |AB| |AC|

(x =1+t
= (d):{y=1
Iz:2+t
(x=1+t
(d):{y=1
Iz:2—t

(P):x+y =0
= l+t+] =0
=>t=-2

= M(-LL0O)
= ag+bh =0

(THPT Chuyén Lwong Van Chanh -2023) Trong khong gian Oxyz , cho duong thang

X _ ¥y _ =z

(P):2x-z+1=0 (a):ax+5y +bz+c =

I -1 -3 vamit phing . Mit phang 0 chira A v

a tao voi mit phang (P) mot goc 45 . Khi dé +b+¢ bing?
Loi gidi
Tra 1oi: 9

Ta thdy A chita O va c6 véc-to chi phuong u = 1;- 3)'

8 . =(2:0:-
Mat phang (P) c6 véc-to phap tuyén la e =(2:0 1).

2 r a = ;5;
Mit phang () coO véc-to phap tuyén la e =(a b).
Mit phéng (@) chita A suyra ¢ =0 va u 1. =0= a=5+3b

Mit phang (@) tao v6i mat phiang (P) mot goc 45’ suy ra

e -n.-a‘ g2
=
2

cos45 ==
P

Mo
T va suy ra b=l=a=8

|Eﬂ - ."J|

S5 AJad + B +25

= 5l + b +25)=202a- b)

10



Cau 23.

Cau 24.

Cau 25.

Vay a+b+c =9

Oxyz

(Chuyén Quang Trung - Binh Phuéc - 2023) Trong khong gian voi hé toa do cho duong
: - -- 2
7 “’:E:IZJ =2 . (P)ix-y-z-1=0 . o
thang = | 3 va mat phing o7 . Goi A 1a duong thang di qua

A(:1-2),A7/(P) va A (Oxy) 1 M (x,: y,:2,)

cit 4 . Giao diém ctia A va mat phing , khi do
X, +y, +z, béng?

Loi giai
Tra 15i: 6,4

N =And= M(Q2r-1t+1:3t+2)
Goi

LIl NN

A — AN =(77- ¢ .
A diqua A vy ¥ s =AN (2e- 23t +4)

Uy g g U

Vi AIP)= u, Ln, = un, =0 2-2-t-3%-4=0e=t=-3= AN(-8-3-5)

x=1_y-1_z+2

Vay 8 3

[

Goi I=An(ox), 1eh= (8 +1.3¢t+1,5- 2)
ol

.
1€(Ow)=5t-2=0=1=2= f‘

THPT Nguyén Khuyén- TPHCM- 2023) Trong khong gian Oxyz , g01 d' 13 hinh chiéu vudn
guy y g g8 g g
x == 1+ 2at
d:{y=3-2t, teR

e :_'} > TV y = == = , I3
goc cua (z=(a”- 21 lén mdt phang (@):2x-32- 6 =0. Lay cac diém

] T T | AT " o , . . I3 3 [
M(0;- 3;- 2), N(3;- 1,0) thude (a). Tinh tong tt ca cic gia tri ctia tham s6 @ dé MN Ld
Loi giai

Tra loi: -3

S ENIN) SN NN

, AAAT ! AAAT NAAT ) AAAT — ®
TheO dlnh li hinh Chléu, ta Cé: .ir’f.,'lr _{?r =4 .ir".ir.,"r _{?r b= .ir"f.,'lr L Uy = ."r"f.,'lr M —D f }

W NN}

MN =(3 My =g =Yg -2
e MN =(3;2:2)ius =(2a;-2a - 2)

|
-4

= ba-4+2a -2)=0=a +3a-4=0=

(*)

B 5

Téng cac gia tri cia @ la: = 3.

Ngudi ta mudn dung mot cot dng-ten trén mot suon ddi. Ang-ten dugc dung thing ding trong

Oxyz

khong gian voi d6 dai don vi trén mdi truc béng 1 m. Goi 013 géc cot, 4 1a diém budc day

cép vao cot ang-ten va 2>V 13 hai diém neo day cap xuéng mit suon ddi (Hinh 6). Cho biét toa

do céac diém ndi trén 1an luot 1a 0(0:0:0), A(0:0:0). M (3:- 4:3), N (- 5:- 2:2) )

11



Cau 26.

MA, NA

Tinh géc tao boi cac sgi day cap
vi)

v6i mat phang suon ddi (1am tron két qua dén hang don

Loi gidi
Tra loi: 44

MA =(- 3:4:3), NA =(5: 2:4)

Ta cod , suy ra

MA =J(- 3 +4 +3° =34 =5.8(m),
NA =5 + 22 + & =35 ~6,7(m).

Hddad

(OMN) OM =(3;-43) ON =(-5;-2:2)

Mit phang c6 cdp vecto chi phuong la nén c6 vecto

phép tuyén n :[G"uqﬂﬁ-r] :{_ 2:-21:- Etf}

MA, NA (AMN)

Goi a.fp lan Iuot 1a goc tao boi v6i mit phang

[N|N]E)

bﬁ An| _ [=3{-2)+4(-21)+3 (- 20)|

sine = =
Ta cé: [MA[ ] (-3 +4 +37 (- 2)7 +(-21)" +(-26)°
156 .
= = @ =53
\,‘IBSIMDDD. E_:f
sin jf = g 7l _ |5{-2)+2(-21)+4 {-20)|
[NA[n| 5 +2° +48 (-2 +(-21° +(- 20
156 .
- = f~44.
50445 P

Mot mai nha hinh tron duge dit trén ba cdy cot tru. Cac cay cot vuong goc véi mit san nha phang

va c6 do cao lan luot 1a 7m.6m.5m . Ba chan c0t 1a ba dinh ciia mot tam gidc déu trén mat san nha
v6i canh dai 4 m. Héi mai nha nghiéng v&i mat san nha mot goc bao nhiéu d6? (lam tron két qua
dén hang phan muoi)

12



Cau 27.

Loi giai
Tra 16i: 26,6

A4 =Tm, BE =6m,CC =5m

Gia su , tam gidc 4BC 1a tam gidc déu canh bang 4 m nén

OB =2J§m_

Pon vi trén cac truc toa d0 la mét, nén ta co: A(D;—E;?},B(EJ?:;U;G},C(D; %5)

LILLIL S| H/NIE)

= AB =(2+/3:2:-1),AC :(5;4;—2}'

- Lo oy

(4BC) . n :[A B,AC
la:

=43(0:1;2)

Mot vecto phap tuyén ciia mat phang

Mit phang ( Oxy ) ¢6 mot vecto phap tuyén 1a k=(0:0:1)

cos((0x). (4B C)) ((ox).(4BC)) =26,6

-
= _ =
Khi d6 "‘E

Vay gobc gilra mai nha va mat san la khoang 26,6 .

Oxyz’ cho A0 0:4), B(O:- 3:0), C(0:3:0), D(

Trong khong gian 3:0:0) Tinh gbc gilra hai mat

(ABD) 3 (ACD) (1am tron két qua dén hang phan muoi)

Loi giai

phéng

Tra loi: 77,3

13



Cau 28.

Uy

D =(3:3,0) ,y AD =(3;0;-4)

(4ABD) ¢4 cap vecto chi phuong la B

Mit phang

(ABD) [BD,AD] =(- 12;12;-9)

Suy ra c¢6 vecto phéap tuyén

Do dg 1! =(-44:-3) ciing 1 vecto phap tuyén cua (4BD) |

(ACD) AC =(0:3:-4) y AD =(30:-4) g0

Mit phéng
(ACD)

c6 cdp vecto chi phuong la
c¢6 vecto phap tuyén 1a AD]=(-12-12:-9) 1y g4 m =(4:4:3) cling la vecto

phap tuyén ciia (ACD)

Goi ¥ 1a goc giita hai mat phang (ABD) 3 (ACD) ki do:

COS :}cns{;:ruﬂ— [-44+44+(-3) 3] _ 7
a3y JEaaay 4

Kim ty thap Kheops & Ai Cap ¢ dang hinh chop S-4BCD | ¢4 day 1a hinh vuéng véi canh dai

230m | cac canh bén bang nhau va dai 2197 (theo britannica.com). Tinh goc giita hai mét phang
(S4B)

va (SB C) . (lam tron két qua dén hang phan mudi)

Loi gidi
Tra loi: 67,7
Chon hé truc OxyZ 5a0cho O 1a giao diém cua 4C va BD diém 4 thudc tia O | diém B thudc
tia 9, didm S thuoc tia Oz .

Ta s OA =OB =0C =1152,05 =7./439

A{lﬂ%5qr 0:0), erus\:’_ﬂﬁﬁc{ 1154/2:0:0), 5(0:0; ?‘Jf_
= SA =(11542:0:- 7,/439), 5B [DrllSJ_—?JdT}SC =(- 11542:0:- 7./439)

Tur cac vecto trén ta tinh duoc:

(SAB) 13 m =115v2(74439:7439:11542)
(SBC) 13 . == 1152(74/439:- 74/439;- 115V2)

- M6t vecto phap tuyén cia

- M6t vecto phap tuyén cia

20450
69472

~ M
cos((SAB),(SBC)) :‘cns (n,,n:)‘ = = ((SAB),(SBC)) =67.6

Do do
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Cau 29.

Cau 30.

Trong mot bé hinh 1ap phuong canh 1 m c6 chira mét it nudc. Nguoi ta dat day bé nghiéng so voi
mat phang nam ngang. Biét rang, luc d6 mat nudc c6 dang hinh binh hanh 4BCD va khoang cach
tir céc diém 4 5:C dén day bé tuong ung 1a 40cm,44.cm, 48cm

Day bé nghiéng so véi mit phang ndm ngang mot goc bao nhiéu do" (1am tron két qua dén hang
phan mudi)

1m

Loi giai

Tra loi: 3,2

Chon hé truc toa @6 Oxyz

, sao cho mit phéng (Oxy ) chira day bé, O 1a chan duong vudng goc ké
tr B xubng day bé, tia OX chira chan duong vudng goc ke tir 4 xubng day bé, tia @ chira chan
duong vudng goc ké tir € xudng day bé, tia OZ chura diém B, don vi trén céc truc 1a mét. Ta co:
A(1;0:0,4), B(0:0;0,44), C(0:1;0,48)

Vi 4D =BC nen ta tinh duge PEL0-4) Do d6 khoang cach tir D dén day bé 1a 44 cm.
Ta e AB =(- 1:0:0,04). BC =(0:1:0,04)

n =[AB,BC] =(- 0,04:0,04;-1) . én eta mat ohdne O 14

bat , mOt vecto phap tuyén cua mat phang

N s
k =(0:0:1) = cos({ABCD),(Oxy)) scos(n, k) |=——== ((ABCD),(Oxy)) =3,2

027

Day bé nghiéng so voi mit phing naim ngang khoang 3,2 .

Tt mdt nude trong mot bé nudc, tai ba vi tri doi ‘mcf)t cach nhau 2m nguoi ta lan luot tha day doi
de qua doi cham day bé. Phan day doi (thang) nam trong nudc tai ba vi tri d6 lan luot c6 do dai
4m 4, am4,8m pgig day béla phang Hoi day bé nghiéng so v6i mit phang nam ngang mot goc

bao nhiéu d6? (1am tron két qua dén hang phan muoi)
Loi giai

Tra loi: 21,8
A.B.C hj tam giac 4BC 1 tam giac déu canh bing 2 m. Goi ddy doi
A d, dmd, Bm

Goi ba vi trf trén mat bé 1a

A4 BB .CC

14n luot 1a c6 d6 dai 1an luot 1a

Oxyz

Chon hé truc toa do sao cho O 1a trung diém cua BC, tia Ox chaa diém 4, tia Oy chira

diém B, tia Oz gi qua trung diém cia BC va don vi trén cac truc la mét.

Ta o 0B =0C =1,04 =3 = 4 =(3:0:4), B =(0:1:4,4),C =(0:- 1:4.8)

= AB =(-3:1:0,4). AC =(-3:-1:0,8)
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Cau 31.

Cau 32.

- NINN Ny N A{RIH]

i Z[AB._AC

(4BC)

(ABC)

=0,4 +f3(f3:1:5)

Mit phang c6 mot vecto phap tuyén 1a

k =(0;0:1)

Mit phang c6 mot vecto phap tuyén 1a

- 5
cns({ABC},(ABC)):| cos(n, k) |=——= )
Do do V29 . Goc can tim khoang 218

(THPT Dong Son 1 - Thanh Hoéa 2019) Trong khong gian véi hé toa do Oxyz, cho mit phang
xr y+l =z-2
d—==—=—
x+y+z-3= : A o an )
(P):x+y+z-3=0 va duong thang | 2 -1 . Hinh chiéu cia ¢ trén () co
M (2;5;C)thuéc duong thing 4 . Tim ¢
Loi giai

phuong trinh 1a duong thing ¢ " Piém
Tra loi: ~4
(x =t
Aed:{y=-1+2t= A(t;-142¢:2- 1)

A =dn(P) 7 =2-1
1 . Vi '

0 i

Ac(P)= t-1+2t42-t-3=0 t =1 A1)
Mt khéc - Vay :

, BO:-1:2)ed n 5. . @
Lay . Go1 2 la duong thang qua © va vudng goc
x =t

A{y=-1+t

z =2+t

Thi . Goi €1 hinh chiéu cua B 1en
CeA= C(t-1+t:2+¢)

(P)

Suy ra

3 [ 2
ce(P)= -1+t +2+1t-3=0e ¢ == C|?;
Mat khac 3 | 2

«|
|
Lad | L

g AL ‘
Luc nay qua va ¢6 mot vecto chi phuong la ' . Hay

u=(:4:-5) | 9
lam mdt vecto chi phuong.

nhan

(x =l+s
d:iy=l+4s

z=l-5s

e M (2555-4)
Suy ra ' . Vay diém thugc duong thing .

la

Oxyz

(Chuyén Bic Giang 19) Trong khong gian voi hé truc toa do , cho dudng thing

x-12 _y-9 _z-1
d: ===

4 3 I va mit phing
(P) lé. iw(ﬂ,b,(:') tim a+b+c

3x+5y-z-2= e
(P):3x45y-2-2 D.Tc_)a do giao di€ém coa 4 va

Loi giai
Tra loi: -2

16



Cau 33.

Cau 34.

(x =12+4¢

x-12 y-9 z-1 dijy=9+3
Tac()ﬂr: 4 :-3 :I = z=l+t  (teR)
Thay X :]2+4f’ Yy :9+3f, z =1+t vao (P):?""‘-_FS-II_ =T :G’tadugc:

3(12+40)+50+3¢)- (1+4)-2=0 o, 4 =-3
veit=3= x:0’ y:(), z=-2

Vay toa do giao diém cua d va (P) la (0;0;- 2).

A x+1 y+2 z-1
. 1 = =
Trong khong gian véi h¢ toa do Oxyz , cho hai duong thang 2 1 1 va
A X+2 y-1 z+42
2 = = , ,
-4 1 -1 Duong thang chira doan vudng goc chung cua Ay va A di qua diém

Q(3;1;0).Tim ¢
Loi giai
Tra loi: -4
CAG1+26-2+61+1) |, B(-2- 4t;1+t;-2- t)
Goi va

g

AB =(-1- 2t- 4t;3- t+t;-3-t-t) A

Ia hai diém I3n luot thuoe 21 va 22,

u=(21D A, uv=(-41-1

1¢c6o VICP c6 VICP

AB 13 doan vudng goc chung cua Ay vz A L"-\E.u =0
(2(-1- 2t- 4)+(3- t+t)+(-3-t-t)=0  [-6t- 8' =2 t=1
L —] - -
8t+18'=-10 |[t'=-1

-4(-1- 2t- 4)+ (3- t+t)-(-3- t- £) =0
A(L-12) . AB=(11-3)
ra va .

Suy
(x =1+t
y=-1+{
Phuong trinh dudng thang chira doan vudng goc chung cua Ay va A la: [Z=2-34 )

Suy ra Q(B;l;- 4)

Oxyz

(Chuyén Lé Khiét - Quang Ngii - Lan 01 - 2022 -2023). Trong khong gian , cho hai
d X" 1 _v+l_z 4. X =y 1_z

\ 2 =1 -1 2 7T 2 1 \ 2 d 4 p
dudng thang <, < . Pudong thang di qua diém
A5:-3:5) ., . , . , ,

( ‘ ) cat d , d, tai hai diem B va €. D6 dai doan thing BC bang? (1am tron két qua dén
hang phan tram)

Loi gidi

Tra loi: 4,36

. B(b+1;-1- b;2b)e d,;C (e;2¢ +1;0)Ed,
Goi :.
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Cau 35.

Cau 36.

AB(b- 42- b:2b-5); AC(c- 5:2c+4:c- 5)

0 o b- 4=k(c-5) b- kc+ 5k =4
= AB=kAC = {2-b=k(Q2c+4) = {-b- 2kc- 4k =-2 = {kc =-

2b- 5=k(c-5) 2b- ke +5k =5 |
k=—
4,8,C thang hang 2
c=-1= B(2,-2,2),c(-1,- 1,- )= BC =19
(Chuyén Bién Hoa - Ha Nam - Lin 2 - 2022 - 2023) Trong khong gian @97 cho diém
x-1_y-2 = x+l y-1 =z-12
M(3:3:-2) y3 hai dudng thing o 3 I, = -1 2 4 . Puong thing

d diqua M cht dy, d, lan luot tai 4 va B . Do dai doan thing 4B bing?
Loi giai
Tra 1o1: 3

Vi Aed = All+a;2+3a.a),Bed, = B(-1- bl +25:2 +45)

Taco MA=(a- 23a-La+2), MB =(-b- 42b- 24b+4)

uuu uuy

Vi M, A.Bed nén chung théng hang, do d6 ton tai sb thuc k #0 sao cho MA =k MB

a-2=k(-4-b) a =0
e 13a-1=k(2b- 2)= b =0 = A{-2;-1:2),B(-4;-2;4)
a+2 =k(4b+4)

k=

!
2

Vay AB :J{—2}3 +(-1) +2°

I
(Y

(Mi 101 - THPT Bio Théng - Lao Cai - Lan 1 - Nim 2023) Trong khong gian Oxyz , cho hinh

A@;2:1D) B(2:0:-1) c(6:1:0)

thang 4BCD ¢ 4B song song voi CD . Bibt va dién tich

hinh thang 4BCD bing 62 Goi P (@:5:6) |4 46 bidu thire T =a - 2b+4c bing?
Li giai
Tra 16i: 5
.(.' D
|
B A

18



Cau 37.

AB =(1:-2:-2)= 4B =3 BC =(4:1:1)= BC =32

UL Jdg

, AB.BC =00= 4B | BC

Ta nhén thay nén hinh thang ABCD vuong tai B va

. C c(6:1:0) 4B =(1;-2;-2)
Puong thang di qua , €6 vecto chi phuong nén c6 phuong trinh

(x =6+t

y=Il-2t,teR

L lz=-2¢

tham sO

DecD= D(6+1:1- 2t:-2)= DC =(-1:2¢:2t)= DC =3|f|

AB+DC o - =62 = —3+_}3|{|.3ﬁ =642 = | :% ot :il

5
Dién tich hinh thang ABCD la - 3.
1 00 (1.2 2)
=—= DC =|- —i—i— e

73 | 3373 . AB =(1;-2:-2)

+ Voi : loai vi ngugc hudng véi .
] 7 7)) - 7
;:-I_:a DC:‘ I__j-:_j-: D‘E;E;: =T =g- 2h+4c =5

. 3 '3 3 3/ .., 133 3]

+ Véi : thoa man, khi do

(Chuyén KHTN - Ha Ngi - Lan 1A - 2022 - 2023) Trong khong gian Oxyz , cho tam giac
x-3 y-2 =

s B N .ffr: = =
ABC ¢4 A(I,Z,Z), 5(3,2,0) va duong phan giac dinh B 1a 2 -1 -1
M (a;3:0)

. Piém
thudc duong thang BC | tim @ ?
Loi gidi
Tra 1o1: 2
Goi ! 1a diém ddi xtng ciia 4 qua phan giac dinh B, khi d¢6 1 € BC

Goi M 1a giao diém cia 47 va phan giac d6 suy ra M 14 trung diém canh A7 .

B (3;2;0)

I
M
¢ *C
A (15 252) \
x-3 y2 z
d: —/—=—"=—"—7
2 -1 -1
] T ke DT u.“:':r oo o s
Ta c6 MB+262- 1:-1) voi tER pen M (2+21:-1;-2 {);dm‘mg thang @ c6 vécto chi
—( 1=
phirong u, =(2:-1; I).
Ay =2.2+204 G D.CO+CD.(2- D=0 = £ =-] M(:31)
Khi do: d suy ra .

19



Cau 38.

Cau 39.

. -, =2z, -z, = -4
Laic6 M latrung diém A4/ nén '~ ~°7%  ~ 0 én !(]’4’0).
x=3-1t
. qua B(3:2:0) BC:{y =2+1
— - . ) LR —(-11 - —
Ta co: B =( “"“"D),du(‘)’ng thing cOVTCPu =(- 1;1;0) do do: E
(THPT Thiing Long-Ha Ngi- 2019) Trong khong gian, cho mit phang (P): x4y~ z-4=0 va
diém A(2- 1;3). Goi A 1a duong thing di qua 4 va song song véi r ,biét A c6 mot vecto chi
a
cu=(ashie) oA e Oz T o
phuong 1a , dong thoi A dong phang va khong song song véi ¢Z. Tinh € .
Loi giai
Tra 1oi: 2
r) . on=@1-1)
c6 mot vecto phap tuyén la .
A s L A2:-1:3) o cu=(a;b;c)
di qua diém va c6 mot vecto chi phuong la .
. 0(0;0;0) k =(0;0;1)
0z 4 qua diém - vaco mot vecto chi phuong la .

Oz a:b:c=0:0:1

[W[N]N)

A khong song song véi

A dong phang véi Oz < Bavecto k; 04 dong phang

N [’{-"G'-!]”:[]@ a+2b=0< a=—2b.

a
g )
Do A//(P): uln @ un=0<= a+b-c=0= C:'b.Suyra ¢
(Chuyen Phan Bgi Chau Nghé An 2019) Trong khong gian véi h¢ toa do Oxyz , cho duong
x-1 y-2 z+1
d: =- = — T g ) , ,
thing 2 l 3 vamitphing (P)ix+y+z-3 =0 Buomg thing @ 14 hinh chiéu

’ =g h: 2019
cia 4 theo phuong Ox Ién (P), d" nhan “ (a:5:2019)

tong b-a

la mot vecto chi phuong. Xéac dinh
Loi giai

Tra 1oi: 3365

Chon A2 - Dedsu, =(231:3); [u,i | =(0;3;-1).

NN

w24 =7T=20=d

Ta thay [ .

va Ox ¢héo nhau.
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Cau 40.

Cau 41.

Goi ©) 1a mat phang chira ¢ va song song voi OX.

(Q) i n, :[Efd..ff] =(0:3:-1).

Mot vecto phép tuyén ciia mit phang

Hinh chiéu 4" cia 9 trén mat phang (P) la duong giao tuyén giita hai mat phang (P) va
(0).
4 6 mét vecto chi phuong 1a [ngin, | =(-4:1:3)= u =673[n,in, | =(-2692:673;2019)

cling 1a mét vecto chi phuong.
Vay b- a =3365.

(Chuyén Ha Long 2019) Trong khong gian v6i hé truc toa do Oxyz cho hai duong thang
P —4+t
d, }." =-4-t ;X 5 yp-11 =z-5
- =f+7¢ Y:- = = , 1(5: - 3: Lo ed
[z =0 +21 ; 2 4 2 Puongthing 9 diqua AG:-3:5) et % 1an lugt &
AB

B,C Tinhtiso AC |
Loi giai

Tra 1oi: 0,5

v =5+2s%
d v =11+4s
Bed = B(4+£-4- ;6+2¢) z=5+25

. PT tham s0O cua
ULl H|N|N}

547 e 455 42 (1 felep? : —(7 ez A7
Ced,= C(u+-.c._lI+45._H+H5)_Khidé: AB =(1- - 1- 52t +1);4C =(25145+14.25)

uuy oy NN} L

Do 4:B:C thang hang < 4B:AC cung phuong < F €R: AB =kAC

[t - 1=2ks t=-2
= -t-1=dks+1dk = J5=-3
- _Ap 1m 100
|2t +1 =2ks ;!;:I— AB :i_AC': E:I;
- 2 Do dé: = AC 2

C6 mot chibc 16ng bing sit dang hinh hop chit nhat ABCD ABCD 4

— — = p , ‘
AB =2m.AD =3m. A4 =lm . Nguoi thg han mudn han mot thanh sat MN i hai doan 4D va

BD' (Hinh). Tinh chiu dai ngén nhit cia doan thanh sit MN . Lam tron két qua dén hang phan
tram cua mét.
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"
I
"
] A
' : o Y]
A M . B
] b
! “
H .
- N
i s
i B
T3 PP A T - %
f“‘
A M
’ .
.
A B

Loi giai
Tra loi: 0,89

Oxyz A(30:0),C(0;2:0), D (0:0:1)

Chon hé truc toa do c6 gbc toa do 0 trung v6i D va

B(3;2;0)

'.‘l.' =t

AD 1y =0{t€R)

Phuong trinh dudng thang

(x =3
BD :1y=% (feR)

. z=l-t
Phuong trinh duong thang -

NN N}

MeAD= M(t:0:0:NeBD = N(3¢:2t:1- ¢ ):MN =(3¢ - £;2¢; |-s)

o0 o . 3
MN AN = -t =

]]]’_3; s o 3 -t =0 - 5
MN -BD =0 14t - 3t =1

MN' ngin nhat khi va chi khi '

N

MN =—— =0,89(m)
Vay 5

Cau 42. Cho hinh lang tru ABC -ABC ¢ 4 .4BC 1a t&r dién déu canh 2. Goi M,N lan luot 1a trung
diém cuia A4 va BB . Tinh tang clia goc giita hai mit phing (ABC) 33 (CMN) {am tron két
qua dén hang phan tram.

Loi giai
Tra loi: 0,57

Goi O1a trung diém cua 4B .
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0(0;0;0)

Chon hé truc toa do sao cho

[ cm‘ Lo CG;E;[}‘
2 2
[ B, \ [ MR
.0 _
o 0000 :
AB=ARB = 3'[- l;ﬁ;ﬁ‘
. 6 3
Ta co \
Dé thay (ABC) ¢4 vecto phap tuyén 1a =(0:0.1)
AA = M é §£
M 1a trung diém \ 0 .
w1 EE
N 1a trung diém - -
mod oo
MN =(- 1,0;0),CM [ J‘£‘
4" 12 _
n =00 g5 )
= (CMN) . o e 12 ] 12

c6 vecto phap tuyén

(ABC) 3 (CMN) ,taco

242

Goi ¥ 1a goc giira hai mat phang

cosg :i: tan ¢ = -1 = =0,57.

1
33 "\ cos’ @
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Céu 43. Cho hinh chép tir gidc déu S.ABCD ¢4 day ABCD 13 hinh vuong canh 4. Goi O 1a giao diém
v =6

cia AC va BD:M va NV lan luot 1a trung diém cua hai canh S4 va BC Biét 2 Tinh

sin cia goc gitta duong thang MN va mat phang (SBD) . Lam tron két qua dén hang phan tram.
Loi gidi

Tra loi: 0,58

Goi ! hinh chiéu cua M 1én (4BCD) ,suy ra / 13 trung diém cua A0

3 3a2

Cf=—AC =
Khi d6 4 4

cn =2 Ber =45
Xeét ACNI co: 2

Ap dung dinh 1i c6sin, ta cé:

=JCN? +CI? - 2CN -CI cos45

_ J_g__zf V2 _a10
4 S 2 '

Sa GJE
8 4 -
MI/ISO.MI =Ls0= so _a14
Ma 2 2
Chon hé truc toa do Oxyz nhu hinh.
' » || 7 | [ I (S )
(D'D'U},E‘ D;£.{D‘,D‘ 0:- £;D‘,C‘ £;D;D‘._.-‘v" £;£;D‘
2 2 2 4 4
Ta \ oo b ) J
- - .
A -£;U UU—‘ —£;D;£‘
2 4 4
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Cau 44.

Cau 45.

Y

(3 2 Jﬁ" u "DJE Jﬁ" |
| a T

&
e

Khi do

Vecto phap tuyén cua mat phéng (SBD):n =SB" SD Z[-ﬁ;U;U}_

-
i - 2 (-7)
. ) | MV n | 2 B
sin( MWV, (SBD)) =0 = =~ =(,58
(MN|{n|  Jo ;o3

Suy ra 2

Mot vat trang tri kim tu thap dang hinh chop tam giac déu c6 chiéu cao 110 mm va day 1a tam giac

OXz a6 cho gbc toa do 0 trung

déu canh 120 mm duoc vé& lai nhu Hinh. Chon hé truc toa do
véi trung diém cta canh day BC ,dinh B thudc tia Ox vadinh 4 thudc tia Oy . Tinh césin cua
gbc gitra hai mdt bén cua vat trang tri do.

zZ A

S

Loi gidi
Tra loi: 0,36

Ta cé B{EJD.:D;D},A[D;ﬁDJ’_’T;D},S[D;EDﬁ;IID},

S8 =(603- 2033 110), 4B =(60;- 60/3:0),
Mit phang (S4B) ¢4 vecto phap tuyén " =(1143:1 |-f4s,-';§]'.

Tuong ty, mit phang (S4C) ¢4 vecto phap tuyén ™ =(1143:- 11:- 4“'6]'.

Q
||:DS,f_.'r.f.=:]l|=i =0,36
Suy ra 260

Mot 18u trai ¢6 mit trude va mit sau rong 4 m, hai mat bén rong 3 m gém sau thanh coc tre, vai bat
chong tham nudc, day du hoac day thung dé co dinh 1€u tai sau coc sat cam sat dat nhu Hinh. Biét
ring, hai thanh “£>0C ¢6 chidu dai 22 ; bén thanh con lai ¢6 chidu dai 7™ va doan day
thimg 1F =3m _Chon hé truc toa do OXVZ iy hinh vé va cho bidt goc giita dudng thang chira

day thimg /F" va miat phang chira tim bat (CDEF) 13 a"  Tinh gid tri cia @ . Lam tron két qua
dén hang don vi cua do.
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Cau 46.

Loi giai
Tra loi: 46
Al =-.||'3: - 2,2 =2(m).
ﬁ(lr D.rD}..IIIS;U;D]ljjB(D;E;D}..E(B-t Ej'JI 7) F(30:2,2),C(0;0:2,2).
IF =(-2;0;2,2), EF =(0;- 2;0,5), EC =(-3;-2;0,5). 126

(CDEF) 1 =(0:1:4)

¢6 vecto phéap tuyén 1a
8,8

: 44
SINIF,(CDEF)) = = = (IF,(CDEF)) =40.
(R 17413 17413 U
5

Suy ra ¢ =46

Trén mit dat phang, ngudi ta dung mot ciy cot thang cao om vudng goc voi mit dat, co chan cot
dat tai vi tri O trén mat dat. Tai mot thoi diém, dudi anh nidng mit troi, bong cua dinh cot dudi
mat dit cach chan cot 37 vé hudng S 60 E (hudng tao véi hudng nam goéc 60 va tao voi hudng

dong goc 30ﬂ) (Hinh v¢).

Chon hé truc Oxyz co géc toa do la 0 , tia OX chi hudng nam, tia Oy chi huéng dong, tia Oz ¢
htra cay cdt, don vi do 1a mét. Phuong trinh duong thang chira tia ndng mat troi di qua dinh cot tai

. . VL3¢
thoi diém dang xét di qua diem ( e ) Tim ¢?

Loi giai

Tra 1o1: 2
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Cau 47.

Cau 48.

Ta co: 4(0,0:6), A (3cos60 :3c0s30;0) =4 %;i;ﬂ‘
:EEE'— 333, 6| =2 (13-4
— Ee 3 ' _E{- [ ,}
xr y z=0O

Phuong trinh duong thing 44 1a: | o4

Oxyz cho

Anh Danh 1a mét nhiép anh gia chuyén san anh chim hoang da. Gia sur voi hé truc

, . 00 685 436 .
trude, anh Binh dang ngdm va ong kinh & vi tri A(200:085: 436) thi c6 mdt con ga 16i tia xuat hién
Gvitri B c6toadod B(640:550:474) . Biét duong thang chira doan thang ni vi tri 6ng kinh ngam
ctia anh Danh va con ga 16i tia di qua diém N(@:820:¢) jppy P=a+c,

Loi giai

Tra loi: 158
Goi A 1a duong thang can tim.

Vi A di qua 48 nén ¢6 vecto chi phuong 1a 48 =(440;- 135;38)

x =200 + 440¢
A:{y=085-1351teR
Phuong trinh duong thang A 1a Z =430+ 38
a =200 +440¢ a =-240
820 =0685- 135t = {t =-1 = N(-240:820;398)
Pigm V(#820:0) 6 A nen taco (€ T O3 ¢ =398

Vay P=a+c=I58

Trong mot khu du lich, ngudi ta cho du khach trai nghiém thién nhién bang cach du theo duong
truot zipline tir vi tri 4 cao 20 m cua thap 1 ndy sang vi tri B cao 177 cua thap 2 trong khung
canh tuyét dep xung quanh. Véi h¢ truc toa do Oxyz cho trudc (don vi: mét), toa do cua 4 va
B Tan luot 1a 3:%20) v GO:27:17) Gia iy toa dg ctia du khach khi ¢ o cao 18m 13 (@:6:¢).
Tinh @ +b (Lam tron két qua dén hang phan muoi)?

Loi giai

Tra loi: 40,3
Theo gia thiét, ta c6 A(3;4:20), B(30:27:17)
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NN

Pudng thing di qua hai diém 48 co VTCF 1w =AB=(27:23:-3) {3 ¢ qua diém A3:%20)
X =3+27t
v =4+ 23¢ "
z=20- 3¢ z=20-3=l8=t==
nén c6 PTTS1a '~ ~ . Khi du khach khi & @6 cao 18m thi 3
(a =21
58

t=—= h:”T=v a+b =403

2
3
. - =18

Voi ¢

Cau 49. Khi gén hé toa do Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phfmg
(Oxy) tring v4i mat san bay. Mot may bay bay theo dudng thing tir vi tri A(50;5) dén vi tri
B(1 0;]});3) va ha canh tai vi tri M’(a;b;(}). Gid trj cua @ +b béng bao nhiéu (viét két qua dudi
dang so0 thap phan)?

Loi giai

Tra loi: 42,5

-2

Phuong trinh dudng thang 48 1a: 5 10

~ A A . A A5 & . g
Vi M thude 4B nén tdn tai s thuct sao cho M (31 +3:106-26+3)

~2+5=0=1t=

b |

Ngoaira, M thudc mit phang (O) nen

Suy ra .-1«1?'{1',?,5;25;[!}. Vay @ +bh=17,5+25 =42,5.

Cau 50. Trong khong gian OV cho trude (1 don vi =lem) c6 mot chi kién vang va mot chu kién den
bo trén hai soi ddy thing khac nhau. Gia st tai thoi diém ? (tinh bang phut), kién vang & tai vi tri
- Qg 2 . 4o R ; ¥4 ) s e : 2 7 A
(6+£:8:3+1) trén duong thang d, . Cung thoi diém do, kién den o tai vi tri (1+62+0:20) trén
duong thing d, . Khoang cach ngin nhit giita hai cht kién 13 bao nhiéu cm. Viét két qua 1am tron
dén hang phan muoi.
Loi giai

Tra loi: 5,7

, N — q:l - M2 - 2 _ 5 2 _ 4 _
Khoang cach gitta hai cht kién bang AB _J” +(7- 2y +(3-1) _J”D'r 341438 =F

p. =F 7 :’ﬂ =3, Tcm
- L 50 ) 50

Cau 51. Trong khdong gian voi hé toa do Oxyz , dai kiém soat khong luu san bay co toa do 0(0;0;0) , moi

don vi trén truc ung véi 1km.
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May bay bay trong pham vi cach dai kiém soat 417 km s& hién thi trén man hinh ra da. Mot may

A(- 688:- 185:8)

bay dang & vi tri , chuyén dong theo duong thing ¢ c6 vecto chi phuong la

u=(9L75:0) v, huéng vé dai kiém soat khong luu. Toa do cua vi tri ma may bay bay ra khoi
man hinh ra da 1a C(@8¢) Tipy a+b+c
Loi giai

Tra 10i: 463

Phuong trinh dudng thing d di qua diém A(- 088;- 185:8) va cé vecto chi phuong u(9L75:0) 15
x =- 088 +91¢

y == 185+ 75t.

'z =8

Dura vao hinh v& ta thdy B 1a vi trf sém nhat may bay xuét hién trén man hinh rada va C 1a vi tri

may bay ra khoi man hinh rada, goi C(- 088 +91s;- 185+ 75:8)

_ - 2 &¢ o &2 2 __
Gidi phuong trinh OC =417 & J(91¢- 688)> +(75¢- 185)° +8° =417

t =3
=8

= 13906¢° - 152900t +333744 =0 =

B(-415:40:8) 15 vi trf

Ung vé6i ¢ =3 ta duoc diém som nhat may bay xuat hién trén man hinh

rada.

C(40;415:8)

Ung v6i ¢ =8 ta dugc diém la vi tri may bay ra khoi man hinh rada.

Vay a+b+c =40 +415+8 =403
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