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V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAl: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRA LOI NGAN

Céu 1:

Cau 2:

Cau 3:

Trong khong gian Oxyz , cho cac diém M (-131),N(-2:5-2), P(L23), Q(2-12),
x-1 y-2 z-
= =

S (1; 2, —3). Puong thang d di qua bao nhiéu diém trong s cac diém da cho?

Loi giai
Traloi: 2
Taco: M(-1;31),P(123)e(d);
N(-2%-2),Q(2-1%2),5(52-3)(d)
x=1+2t
Trong khong gian OXyz , cho duong thang d :{y=2-t ,teR vacacdiém M (-13;1),
z=3+2t
N(-21-2), P(523), Q(2-12), S(1;,2,-3). C6 may diém khdng thuoc duong thang (d) cho
trudc?
Loi giai
Tra loi: 3
Taco: M (-1;,31),P(123)e(d);
N(-2.L-2),Q(2-12),5(L2-3)¢(d)

X=5-3t
. X-3 y-3 z+2
Trong khdng gian OXyz , cho hai dudng thang d, : 1 :y2 = Jlr vad,:cy=-1+2mt;mteR
z=2+t

. Tim gié trj tham s6 m dé 2 dwong thang d,;d, vudng goc nhau.
Léi giai
Traloi: m=1
Puong thing d,, d, lan lugt ¢ vecto chi phuong 13 Us = (=1, -2;1) V& U, = (-3;2m;1)
Dé 2 duong thing d, L d, & -1(-3)+(-2)2m+1.1=0<=m=1
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Cau 4:

Cau 5:

Céau 6:

Cau7:
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X =-3+2t
Trong khong gian Oxyz, giao diém cua hai duong thang d:{y=-2+3t,teR VA
z=6+4t
X=5+1
d:Jy=-1-4tt'eR, cOtoadd la M(a;b;c). Xac dinh gid tri a+b+cC.
z=20+t
Lai giai
Traloi: 28
GoiM =dnd',do M ed = M (=3+2t;—-2+3t;6+4t)
—3+2t=5+t
Med = —2+3t:—1—4t'<:>{ ,t_:i32:> M(3;7;18)
6+4t=20+t

Trong khéng gian Oxyz , cho A(l; 3 —2) , B(l; 1 5) . Phuong trinh tham sb cua duong thfmg di qua hai
X=a
diém A,B c6dang s y=b—-2t . Tinh a+b+c.
z=-2+ct
Loi gidi
Traloi: 11
Taco: AB=(0;-2;7)
buong thang AB di qua A(1;3;-2) va nhan AB = (0;-2;7) lam vecto chi phuong c6 phwong trinh
x=1
la: ly=3-2t teR.
2=-2+Tt
Trong khong gian Oxyz , phuong trinh tham s6 ctia duong thang di qua diem M (3;-2;1) vasong song

X=a+4t
vé6i duong thang d X+2_y-2_2-6 dang {y=-2+bt. Tinh a+b+2c.
- z=1+ct
Loi giai
Tra loi: 10
Puong thang can tim di qua diém M (3;—2;1) vanhan vécto u= (4;—-3;5) lam vécto chi phuong c6
X=3+4t
phuong trinh tham sb 1a { y = -2 -3t.
z=1+5t

Trong khdng gian Oxyz, cho diém M (1;3;5) vamat phang (P):2x+y—3z+1=0. Phuong trinh tham
Xx=1+at
s6 clia dudng thang di qua M va vudng goc véi (P)co dang {y =b+t . Tinh 3a+b+c.
Z=5+ct
Loi giai
2 | Th.s Lé Viét (THPT Thing Long, Ha N§i) — Chuyén gia Chién lwec Gi4o duc va Sw nghigp



L_JFdi" U

e

Cau 8:

Cau 9:

Céau 10:

. Trung tAm BDVH Unix Thang Long - Web§ite: trungtamunix.edu.vn
Thay L& Viét toan Thiang Long “Khai Mé& Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

Traloi: 6
Mot vec to phap tuyén caa (P) 1a n(2;1-3).
Goi d la dudng thang di qua M (L3, 5)va vudng géc véi (P) thi vec to chi phuong cua d la
u(2,3-3).
Xx=1+2t
Viy phuong trinh cua duong thang d 1a: {y =3+t .
z=5-3t
x=t
Trong khong gian voi hé toa dd Oxyz, cho hai duong thing d,:{y=-1—4r va
z=6+6¢

_y-l_z+42 . Phuong trinh chinh tac cta duong thang d;, qua M 1;,—1;2 va vudng goc

x—=1 y+1 z-a
b c

.Tinh a+b+c.

véi ca d,, d,co dang
L&i giai

Tra loi: 28

Puong d, ¢ VTCP a= 1;—4;6 : d, c6 VTCP b= 2;1;-5 .

Vi d, vudng géc véi d,; d, nén c6 véc-to chi phuong = [2,5]: 14;17;9 .

A \ 2 o Xx=1 y+4+1 z-2
Vay phuong trinh cia duong thang d. la: = —
ay p g g g a, 14 17 9

Trong khong gian véi hé toa dd Oxyz , phuong trinh tham s6 ciia duong thang (A) qua M (2;3;1) va
song song véi hai mat phiang (P):2x-y+2z-7=0 va (Q):x+3y—2z+3=0 c6 dang

X =a+Dbt
y=3+6t ;teR. Tinh 2a+b+c+d.
z=c+dt
Loi giai
Traloi: 8
Mt phing (P):2x—y+2z-7=0 c6 vecto phép tuyén Ia n, =(2,-1,2)

):

Mit phang (Q): 3,—

Vi (A)/1(P) va (A)//(Q) nén vecto chi phuong cia ( [
X=2-4t

Phuong trinh tham s ciia dudng thang (A) y=3+6t ;teR.
z=1+7t

X+3y—22+3=0 c6 vecto phap tuyén 1a n, (

2)

n, |=(-467)

Trong khdng gian Oxyz, cho diém A(L-2;3), B(2;b;c), mit phang («):x+3y—2z+5=0 va duong

X+2 y-1 z+3
2

(@) vavubng goc véi duong thang A thi b+c bang:

. Khi @6, dé duong thang d di qua hai diém A, B, song song véi mat phang

thang A
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Cau 11:

Cau 12:
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Loi giai
Traloi: -1
Mt phang () ¢6 VTPT la n=(1;3;-2).
Puong thang A ¢6 VTCP la u=(3;2;1).
Vi duong thang d song song véi mét phang (a) va vubng goc véi duong thing A nén VTCP cuad la
Uy = nu |=(7-7:-7) hay u; =(-111).
Phuong trinh duong thang d di qua hai diém A, song song véi mét phang () va vudng goc véi duong

x-1 y+2 z-3

thang A 1a:
-1 1 1
Vi Bed nén: 2_1=b+2=C_3:>{b:_3.
-1 1 1 c=2
Vay b+c=-1.
Trong khdng gian Oxyz, cho mét phang («): ax+by+cz+10=0. Biét mit phang («) chira hai duong
X=-1+t x=-1+2t'
thang d:{y=2+2t vad':qy=4+2t .Khido a+b+c bang:
7 =—t z=-1-t
Loi gidi
Tra loi: -1
X=-1+t
d:iy=2+2t ¢ VTCP la u, =(L2;-1).
z=—t
x=-1+2t'
d':dy=4+2t" c6VTCPla u, =(221).
z=-3+t'

-1+t=-1+2t' t-2t'=0 (o
Goi A=dnd'=<2+2t=4+2t < 2t_2tl:2<:>{t'
—t=-3-t' —t-t'=-3
= A(1,6;-2).
Vi mt phang («) chira hai duong thang d va d' nén (a) ¢6 VTPT la

Ny = [ud U, ] =(4;,-3,-2).

Phuong trinh mét phang («): 4(x-1)-3(y-6)-2(z+2)=0<4x-3y—2z+10=0

=a+b+c+d=4+(-3)+(-2)=-1.

Trong khdng gian Oxyz, cho mét phang (&) va B(3;a;2a). Biét mit phang (&) chira hai duong thang
X=-1+5t X=2+5t

d:dy=2-4t vaduongthing d':{y=-4t .Khidoé dédiém B thuoc mat phang («) thi gia tri cua
z=3+3t z=5+3t

a bang:
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Cau 13:

Cau 14:
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Léi gii
Traloi: 4
X=-1+3t
d:{y=2-2t c6VTCP la u=(5-4;3) vadiquadiém A(-12;3).
z2=3+2t
X=2+5t
d':qy=-4t c6VTCP la u=(5-43) vadiquadiém B(2;0;5).
zZ=5+3t
AB=(3-2;2)

Vi mat phang («) chira duong thang d vad ' nén () c6 VTPT la

Moy = [EG] =(21-2).

Phuong trinh mt phang («) 6 VIPT N, =(21-2) va di qua diém A(-12;3) I&:
2(x+1)+(y—-2)-2(z-3)=0<=2x+y-2z+6=0
Be(a)=23+a-22a+6=0<a=4.

Trong khong gian Oxyz, mat mot ngudi quan sat dat ¢ diém M (1;2;-2) va vat quan sat dit ¢ diém
N (-2;0;2). Mét tam bia chan duong truyén cua anh sang c6 dang hinh tron véi tam O(0;0;0), ban
kinh bang 4 va dat trong mat phang Oxy. Toa do diém chan tam nhin ciia ngudi d6 1a D(a;b;c). Tinh
ab+c bing:
Loi giai
Tra loi: 16
Taco MN =(-3,-2;4)= MN =+/29.
Phuong trinh duong thang MN di qua diém N (=2;0;2) va c6 VTCP la MN =(-3;-2;4) la:
X=-2-3t
y=-2t
2=2+4t
Mit phang (Oxy):z=0
Toa d¢ diém chin tam nhin cua nguoi do 1a D(a;b;0)=2+4t=0<t=-2.
= D(4;4,0).
Taco: MD=(3;2,2)= MD=+17.
Vi MD < MN = D nam giita M va N.
= D(4;4;0) la diém chdn tim nhin ctia ngudi d6
Vay ab+c=16.
x-2 y-1 z+1
-1
la hinh chiéu cia A trén duong thang d,. Duong thing AH c6 mot vecto chi phuong 14 ii = (1 b;c)
V6i b,ceZ.Khidé b+c bang

Goi H

Trong khong gian Oxyz, cho diém A(0;2;-4) va hai duong thang d, :
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Céau 16:
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Loi giai
Traloi: 1
xX=2+t
Ta c6 phuong trinh tham sb cua d lasy=1-t
z=-1+2¢t

Buong thang d, c6 mot vecto chi phuong 1a i, =(1;-1;2)
Diém Hed, nén H(2+t1-;-1+2t)= AH = (2+;-1-1;3+2t).
Vi H lahinh chiéu ciia A trén dudng thang 4, nén AH L i, < ﬁi.ﬁl =0 hay

3
(2+t).1+(—1—t).(—1)+(3+2t).2=0<:>6t+9=0<:>t_—E
Khi @6 AH:(E;E;OJ.

2'2

Vi a,b,c € Z nén duong thang AH ¢6 mot vecto chi phuong 13 7 = 2AH = (1;1;0) :

Vay b+c=1+0=1.

Trong khong gian Oxyz, cho diém A(2;—3;5) ¢6 hinh chiéu vudng goc trén cac truc Ox, Oy, Oz
la B, C, D.Goi H latryc tam tam giac BCD . Phuong trinh chinh tic cua duong thing OH c6

dang X =Y =% Khidé a+b bing
a b 6

Loi gidi
Tra loi: 5
Tacé B(2;0;0), C(0;-3;0), D(0;0;5).
Mt phang (BCD) c6 phuong trinh %%%:1 hay 15x 10y +6z-60=0.
H la tryc tam tam giac BCD nén OH L(BCD). Do d6 OH c6 mot vecto chi phuong
ii =(15,-10;6).

Viy phuong trinh chinh tic cia OH 1a %:%:% .Suyra a=15b=-10-=>a+b=15-10=5.
N . . 3 x oy z+1 B
Trong khong gian Oxyz, cho duong thing d:E:—lzT va mat phang (ov):x—2y—2z+5=0.

Diém A(a;b;c) ¢6 hoanh d§ duong thudc dudng thang d sao cho khoang céch tir A dén (a) bing 3
. Tinh téng a+b—c?
Loi gidi
Traloi: 1
DPiém A c6 hoanh do duong thudce duong thing d,toado A la (2t;—t;—l+ t) voi t>0.

[2t-2(~t)-2(~1+t)+5) .

JE+(-2) +(-2)

Khoing cach tir A dén (o) bing 3 nén ta c6:
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Céau 18:
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\2t+7\ t=—8(L)
sl 1-3o \2t+7\=i9 =N —1(TM)

Vaytoadd A la (2,-1,0)=a+b-c=2-1-0=1

x=4+t
Trong khong gian Oxyz cho hai duong thang d, :{y = —4—t;d, :x;5 = y;ll _Z2° . Buong thang
z=6+2t
: 2 A . ..« AB
d di quaA(S;—3;5) cat d,d,lan lugt ¢ B,C. Tinh ti s6 aC
Loi giai
Tra loi: 0,5
x=5+2s
Bed = B(4+t;—4—t;6+2t). Phuong trinh tham ) d,:3y=11+4s
z=5+2s

Ced, = C(5+2511+4s5;5+25). Khi d6: AB=(~1+t-1t;2t+1); AC =(2s; 45 +14;25)

Do A, B,Cthing hang < AB, AC cing phuong <> 3k € R : AB = k.AC

t—1=2ks t=-2
S<—t-1=4ks+14k < <{s=-3.

2t +1=2ks k=

N |-

Do d6 <:>A_B':1A_C’:>—B:1:O,5
2 AC 2

MGt phan mém mo phong van dong vién dang tap ban sing trong khong gian Oxyz . Cho biét truc d

Liiy—2 g8 o o
Clia nong stng c6 phuong trinh:xl _Y 5 _Z = vahong tam A(8;-19;6m +4). Hoi m bing bao

nhiéu van dong vién c6 bin tring hong tam.

Loi gidi
Tra loi: -6
Pé van dong vién cé ban tring hong tam thi truc d phai di qua hong tdm. Ta thay diém
A(8;-19;6m +4) vao phuong trinh truc d:
x-1_y-2_z-3_8-1 -19-2 6m+4-3__ . ..
1 -3 -5 1 -3 -5

Vay m=—6 thi van dong vién bin trdng hong tam.
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Cau 19:

Cau 20:
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Trong khong gian Oxyz, mét cabin cép treo & Ba Na Hill xuat phat tir diém A(-2;1;5) va chuyen
dong déu theo dudng cap cd vecto chi phuong 1 i = (O; —2;6) Vi toe do 1a 4 m/s (don vi trén mdi
truc toa do6 12 mét). Gia st sau 5 () ké tir l0c xuit phat, cabin dén diém M. Goi toa do M (a;b;c).
Tinh a+3b+c.

|

Loi gidi
Tra 10i: 6
x=-2
Phuong trinh tham s cua dudng cap 1a: d y=1-2k (k € R)
z=5+6k

Do toc do chuyén dong cua cabin 1a 4 m/s nén do dai AM =4t (m).
Vi vay sau 5 (s) ké tir liic xudt phat, cabin dén diém M thi AM=45=20 (m).
Vi M ed = M(-2;1-2k;5+6k)

M(O; —2k; 6k). Do 2 vec to M;ﬁ cung huéng k>0

AM = 20 <> 0% +4k? + 36k? =20 <> 40k? = 400 < k = +410
Vi k>0:>k=\/1_0.
Vay toa do M(—2;1—2\/1_0;5+6\/1_0). Khi d6 a+3b+c:—2+3(1—2\/1_0)+5+6\/1_0:6.

Trong khéng gian Oxyz, nha cong vu cia mot tram hai dang nam trén mat phang

, 1 2 .
(P) :x+2y+z—4=0 va phuong trinh tram hai dang 1a duong thang d: % = % = % Nguoi ta
mudn 1am mot con dudng A nam trong mat phang (P) dong thoi cat va vudng goc vai tram hai dang.

-1 y-b z-d
a -1 c

. 5 , X ., A I , e
Gia st phuong trinh dwong thang A ¢6 dang . Hoi ¢ bao nhiéu s6 trong cac so

a,b,c,d chiahétcho 3
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Loi giai

Tra loi: 1
Taco i, =(2;1;3) laVTCP cia d va i, =(1,2,1) 1A VTPT cia (P).

Goi A=dnA.Do Ac(P)nén A=dn(P).

x+2y+z-4=0 x=1
Suyratoadd A thoahd: {y11 y z42 < y=1=A(LL1).
2 1 3 z=1

Goi 1, ta chon

. o , . face(P)_ Ju L
la véc-to chi phuong cia A. Lai co: =
1

i, :[ﬁ(P);ﬁdJ:(S;—l;—B).

, - i
Viy phuong trinh dwong thing 4 la X~ -Y~1_271

=a=5b=1c=-3d=1
-1 -3

Vay c6 1 s chia hét cho 3.
Cau 21: Tai mot nut giao thdng ¢d 2 con dudng khac mirc. Trén thiét ké, trong khdng gian Oxyz hai con dudng

x-2_y-2_z . x-2_y+l =z

d6 thudc hai duong thang d, : . . ——1,d2. . > =3

Ngudi ta mudn tao mot con dudng A cat d,,d, lan lugt tai A va B sao cho AB nho nhét. Tinh d¢
dai AB, két qud lam tron d@én hang phan trdm.
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Cau 22:

Cau 23:
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Lai gidi
Tra loi: 2,45
Tacd AB ngan nhat khi AB 1a doan vudng goc chung cua d, va d,.

Goi A(2+a;2+a;-a)edy; B(2+b;-1+2b;-3b) ed, = AB(b—a;2b—a—3;-3b+a).

d,,d, 1an lugt c6 cac véc to chi phuong 1a i, =(L;1;,-1) va i, =(1;2;-3)

| ABii, =0 (1(b-a)+1(2b-a-3)-1(-3b+a)=0  [6b-32-3=0
Tacé: ¢, ° =
ABii, =0  |1(b-a)+2(2b-a-3)-3(-3b+a)=0 {14b—6a—6:0
=— ALl —
@{a l:> (111) :>AB:(1,-—2;—1)
b=0  |B(2;-10)

Do d6 ‘@‘:@:2,45.

x=1+t x=0
Trong khdng gian Oxyz , cho hai duong thang chéo nhau d:{y=0 va d':qy=4-2t". buong
z=-5+t z=5+3t

vudng goc chung cua hai duong thing d va d’ di qua diém K(6;m;n). Tinh m+n.
Léi giai

Tra loi: -7

Gia sa AB 1a duong vudng goc chung cua d va d’ véi Aed, Bed’.

Tacé u, =(10;1), u, =(0;-2;3)

{A(1+t;0;—5+t)

= BA=(t+12t'~4;t-3t'-10).
B(0;4-2t;5+3t)

(dLAB  [u,BA=0 [(t+1)+(t-3t'~10)=0 t=3
Taco < . =V
d'L AB u,.BA=0 —2(2t'-4)+3(t-3t'-10)=0 [t'=-1
A(4,0;-2) . . . ,
= 8(0:6:2) = BA=(4;-6;,-4) = u=(-2;3;2) la mot vecto chi phuong cua duong thang AB .
, —4 2
Phuong trinh duong thang AB: X—&_ y_z%e :
-2 3 2
, -4 2
Puong thing AB di qua K(6;m;n) nén 6_2:%:% =>m=-3,n=-4.
Vay m+n=—7,
A . \ 2 X y+1 z-2 \ 2 roake L
Trong khong gian Oxyz, cho duong thang d 1= 5 - 1 DPuong thang d’ doi xing véi d qua

mit phing (Oyz) co vecto chi phuong U = (Lb;c). Tinh b+c.
Loi giai

Tra loi: -1

Goi A=d m(Oyz) , toa do diém A 1a nghi¢m cua h¢ phuong trinh
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X_y+l z2-2 x=0
1 2 -1 oy=-1=A(0-12).
x=0 z=2

Léy diém B(LL1)e(d).

Goi B’ 1a diém déi xémg véi B qua (Oyz)= B'(-L11).

Do d6 duong thing d’ 13 duong thing qua A(0;—12) nhan AB'=(-12;~1) lam vecto chi phuong.
Khi d6, u=(Lb;c) cing phuong véi AB'=(-12;-1) = u=(L-21)=b+c=-2+1=-1.

Trong khéng gian Oxyz , cho duong thang d : % = yT—l = le va mit phang (P):x+2y+z-4=0,

Hinh chiéu vuong goc ciia d trén (P) 1a dudng thing c6 vecto chi phuong U = (a;b;—4). Tinh a+b
Loi giai

Tralei: 3

Toa d¢ giao diém A cua d va (P) théa man hé¢ phuong trinh:

y-1 z-2 x=0

X
1 1 -1 <{y=1=A(0;12).
X+2y+2-4=0 7=2
Léy diém B(1;2;1)ed . Goi H 1a hinh chiéu cua B trén (P).
X=1+t
Phuong trinh BH : {y =2+2t.
z=1+t

Do H =BH (P) nén toa do diém H thoa méan hé phuong trinh:

=1

3

X=1+t X_E
y:2+2t PN 3 :H[g;ﬂ;gj:m:(g;l’_ﬂJ
z=1+t y_ﬂ 333 33 3

X+2y+2-4=0 3

2

Z=—

3

Goi d' 1a hinh chiéu vudng goc cta d trén (P) = d’ diqua A va H

= d’ ¢6 mot vector chi phuong 1a U = (2;1;-4)=(a;b;—4).

Vay a+b=3.

Trong khong gian véi hé truc toa do Oxyz, cho mit phing (P):x—2y+2z-5=0 va hai diém
A(-3;0;1), B(0;—13). Duong thing d di qua A va song song v6i mit phang (P) sao cho khoang
cich tr B dén dudng thing d6 1a nho nhat. Biét duong thing d nhan u=(2;a;b) lam vecto chi

phuong. Tinh ab
Loi giai
Traloi: 0
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B

\
V=

Goi (Q) lamit phang chira diém A va song song véi mat phang (P).

Vi d diquadiém A vasong song véi mit phang (P) nén d ndm trong mat phang (Q).
Goi H, M lan luot Ia hinh chiéu cia B trén mat phiang (Q) va duong thang d. Khi do
d(B,d)=BM.

Taludn c6 BM > BH vdy BM nho nhit < BM =BH <M =H hay duong thing d di qua diém
AvaH.
Goi A la dwong thang di qua diém B va vudng goc véi mat phang (Q) = A ¢6 phuong trinh:

x=t

y=-1-2t,

z2=3+2t
Taco: HeA=H(t;-1-2t;3+2t).
Ma He(Q)et—2(-1-2t)+2(3+2t)+1=0=t=-1=H(-L11).
d ¢6 vecto chi phuong AH = (230)= u= (2;a;b)=(2;1,0).
Vay ab=0
Trong khong gian vai hé toa do Oxyz , cho cac diém A(2;0;1),B(2;-2;1), C(4;2;3). Goi d 1a duong
thang di qua tam | ciia dwong tron ngoai tiép tam giac ABC va vudng goc voi mat phang (ABC).
Puong thing d di qua diém M (a;b;—1), khi d6 a+b bing

Loi giai
Traloi: 7
Tacé AB=(0;-2;0), AC=(222).
VTPT n,., =(-4;0;4)=-4(10;-1).
Phuong trinh mit phang (ABC):x—z-1=0 (1)
Goi M 1a trung diém AB, suyra M (2,-11).
Goi (&) la mat phang trung truc cia doan AB . Khi d6 («):y+1=0 (2)
Goi N latrung diém AC, suyra N(3;1;2).
Goi () la mat phang trung truc ca doan AC . Khido (8):x+y+z-6=0 (3)
X—2-1=0 X=4
Tir (1),(2),(3) taco hé { y+1=0 ely=-1.
X+y+z-6=0 z=3

Suy ratoa do |(4;-13).
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X=4+t
Phuong trinh tham s6 caa duong thang d 14y =-1
z=3-t

Puong thing d di qua diém M (a;b;—1) suyra t=4= M (8,-1-1).

Suyra a+b=7.
Trong khéng gian véi hé toa do Oxyz , cho tam giac ABC c6 phuong trinh duong phan giac trong géc
A la: %Zy;f:Z_—SG' Biét rang diém M (0;5;3) thugc duong thang AB va diém N (1,1;0) thuoc

duong thang AC . Biét vecto U =(a;b;3) 1a vecto chi phuong cua dudng thang AC . Tinh a+b bang
Loi giai
Traloi: 1
x=t
Phuong trinh tham sb ciia duong phén giéc trong géc A: 4y =6-4t. (d)
z=6-3t
Goi D la diém d6i xang véi M qua (d). Khi 6 De AC = duong thing AC c6 mét vecto chi
phuong la ND.
* Ta xac dinh diém D.
Goi K 1a giao diém MD voi (d). Tacé K(t;6—4t;6-3t); MK = (t;1-4t;3-3t).

Taco MK LU, véi U, =(L—4-3) nén t—4(1-4t)-3(3-3t)=0 @t:%,

Xp = 2X — Xy Xy =1
K(%m;%j' K 1a trung diém MD nén 1y, =2Y, =¥y < 1Y, =3 hay D(13,6).
2, =22, -7, Z, =6

MGt vecto chi phuong cua AC 1a DN =(0;—2;-6). Hay 0 =(0;1;3) 1a vecto chi phuong.

Vay a+b=0+1=1.

Trong khong gian véi hé toa do Oxyz, mot cabin cap treo xuat phat tir diém A(10;3;0) va chuyén
dong déu theo dudng cap co vecto chi phuong U =(~8,-6;0) vai toc do 12 10m/s (Don vi trén mdi

truc toa do la mét).
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Gid str sau t(s) ké tir Itc xuét phat (t>0), cabin dén diém N . Mot nguoi dung tai diém O(0;0;0)
quan sat cabin chay trén cap treo, sau thoi gian bao nhiéu gidy thi khoang cach gitta nguoi quan sat va
cabin gan nhau nhit (don vi giay)?
Loi giai

Tra loi: 0,98
Do téc do ctia cabin 12 10m/s nén d dai AN =10tm.
Do hai véc to AN Va U cung phuong nén AN =ku véi k 14 sé thuc duong nao do.
= ky(-8) +(~6)" =10k.
Suy ra t=k, vi thé AN =ku =tu =(-8t;-6t;0).
Goi N(a;b;c)= AN =(a-10;b-3;c).

a-10=-8t a=10-8t
Tacd {b—3=—6t <{b=3-6t = N(10-8t;3-6t;0).

c=0 c=0
Khoang  cach  gita ngudi quan s&t va  cabin  bing d6 dai  doan

ON =/(10-8t)’ +(3-6t)° =+100t” ~196t+109 .

Suy ra: |M| = k|ﬁ

Ta c6 100t*> —196t +109 dat gia tri nho nhit tai t = | = 49 =0,98s.
2.100 50
Cau 29: Trong mot khu du lich, ngudi ta cho du khach trai nghiém thién nhién bang cach du theo dudng trugt

zipline tir vi tri A cao 15m cua thap 1 nay sang vi tri B cao 10m cua thap 2 trong khung canh tuyét
dep xung quanh.

Vi hé truc toa do Oxyz cho trude (don vi: mét), toa do cua A (6;5;15) va B (19;20;10). Biét toa do
du khach khi ¢ do cao 13 mét Ia (a;b;c). Tinh P=10a—b+3c.
Loi giai
Traloi: 140
Tac6 AB=(13,15,-5).
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X=6+13t
Phuong trinh tham sé chira dudng zipline 1a d :{y =5+15t (teR).
z=15-5t

Goi C(X¢;Yc:13) latoa dd cua du khach dang & d6 cao 13 mét.
Taco Cedva z. =13 khi do 13=15—5t<:>t=§.

2 56 2
=6+13.—=—; y. =5+15.—=11.
Xe c=g Je 5

Vay toa d6 cua du khach la C(5—56;11;13j. Khi d6 P=10a—-b+3c :10.5—56—11+3.13:140.

Cau Cbng Vang (The Golden Gate Bridge) & My. Xét hé truc toa d6 Oxyz voi O 1a bé caa chan cot
try tai mat nuéc, truc Oz tring véi cot try, mét phang (Oxy) 1a mat nuée va xem nhu tryc Oy cling

phwong véi cau nhu hinh v&.

E._ .
Day cap AD (xem nhu la mot doan thiang) di qua dinh D thudc truc Oz va diém A thudc mat phang
(Oyz), trong d6 diém D la dinh cot tru cach mat nuéc 326m, diém A cach mét nuoc 82m va cach

truc Oz 352m.Gia sir ta ding mot doan day ndi diém N trén day cap AD va diém M trén thanh
cau, biét M cach mit nuéc 82m va MN song song v&i cot tru. Tinh do dai doan MN , biét diém M
cach truc Oz mot khoang bang 250m (Két qua 1am tron dén hang don phan chuyc).
Loi giai

Traloi: 70,7
Tacod Ae(Oyz) va A cach mat nuéc 82m va cach truc Oz mot khoang 352m = A(0;352;82).
Piém D la dinh cot try cach mit nuoc 326m = D(0;0;326) = AD = (0;-352;244).

x=0
Phuong trinh duong thang AD 1a {y=-352t  (teR).

7 =326 + 244t
Vi N € AD = N (0;-352t;326 + 244t).
Piém M trén thanh cau, M céch mit nuéc 82m va céch truc Oz mét khoang bang 250m nén toa

d6 didm M 1a M (0;250;82) = MN = (0; 352t — 250; 244 + 244t) .

15| Th.s L& Viét (THPT Thing Long, Ha N§i) — Chuyén gia Chién lwgc Gido duc va Sw nghiép



Céau 31:

Cau 32:

Céau 33:

. Trung tAm BDVH Unix Thang Long - Web§ite: trungtamunix.edu.vn
Thay L& Viét toan Thiang Long “Khai Mé& Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

MN song song véi cottru = MN L Oy = MN.j=0=-352t—250=0<t = —% .
- W:(o;o;sl—“j: MN =32 70.7m.
44 44

Trong khong gian Oxyz , cho duong thiang d :XT_?’ = ll = ZLBZ va mit phang (P):x+3y—-z-1=0

. Duong thang d cit mét phang (P) tai diém 1. Tinh OI (lam tron két qua dén hang phan mubdi).
Loi gidi

Traloi: 5,2
X=3+2t

Phuong trinh tham s6 cua dudng thang d 1a: {y =t
z2=-2+3t

led

Duong thang d cit mat phang (P) tai diém | <:>{I c(P)
Taco | ed < 1(3+2t;—;-2+3t).

Vi 1 (3+2t;—t;—2+3t)e(P) néntacéd: 3+2t—3t+2-3t-1=0 A4t=-A<t=1.

Vay 1 (5-L1). Suy ra Ol = /52 +(-1)" +1=33~5,2.

Trong khdng gian Oxyz , mot cabin cap treo xuét phat tir vi tri diem A(3;1;7) va chuyén dong déu trén
duong cap co vecto chi phuong la 6(2; -1 2) véi te do khong ddi 1a 5 m/s (don vi trén mdi tryc toa

d6 1a mét). Sau 6 gidy ké tur Itc xuét phat, cabin chuyén dong theo huéng cua vecto U dén vi tri diém
B(a;b;c). Tinh a+b+c.

Lai giai
Traloi: 41
X=3+2t
Phuong trinh tham s6 ctua dudng cép 1a: {y=1—t
2=T7T+2t

Do téc do cua cabin 1a 5 m/s nén sau 6 gidy ké tir ldc xuat phat, cabin dén vi tri diém B nén d¢ dai
AB=56=30m.

Tacod B thudc duong cap nén B(3+2t;1-t;7+2t). CoO AB=+/9t* =30 < t==10.

Vi cabin chuyén dong theo huéng cia vecto U dén vi tri diém B nén t>0.

Suyra t=10 = B(23;-9;27).Suyra a+b+c=23-9+27=41.

Khi gin hé toa do Oxyz c6 géc O tring véi vi tri chan caa thap trung tdm kiém soat khong luu, mit
phang (Oxy) trung voi mat dat (duoc coi 1a phang), truc Ox huéng vé phia tay, truc Oy hudng vé
phia nam va truc Oz vuéng goc voi mit dat huéng thiang dang 18n bau troi, don vi trén madi tryc tinh
theo kildmét. Mot may bay bay theo dudng thang tir vi tri A cach vi tri trung tdm kiém soat khong luu
5 km vé phia tay va 4 km vé phia nam, dong thoi cach mat dat 3 km dén vi tri diém B céch vi tri trung
tam kiém soat khong luu 2 km vé phia bic va 3 km vé phia déng, dong thoi cach mit dat 1 km. May
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bay ha canh tai vi tri M (a; b; 0). Khoang cach tir vi tri ha canh cua may bay dén vi tri chan cua thap
trung tdm kiém so4t khong luu bang bao nhiéu kildmét (1am tron két qua dén hang phan mudi)?

AZ
4

Lai gidi

Traloi: 8,6
Ta c6 A(54;3), B(-3; —2; 1) = AB =(-8;-6;-2). Duong thang AB c6 mot vecto chi phuong la
u= (4,31).

X-5 y-4 z-3

T3 1
Vi M thuoc AB nén ton tai s6 thuc t sao cho M (5+4t; 4+3t; 3+t).
Ngoai ra, M thuoc mat phang (Oxy) nén 3+t=0<t=-3.
Suyra M(-7; -5; 0).
Khoang céch tir vi tri ha canh ciia méay bay dén vi tri chan cua thap trung tam kiém soat khong luu 1a
OM =/(-7)" +(-5)° ~8,6km
Anh Binh 12 mot nhiép anh gia chuyén san anh chim hoang da. Gia sir véi hé truc Oxyz cho trudc, anh
Binh dang ngam va ng kinh & vi tri A(200;685;436) thi cd mot con ga 16i tia xuat hién ¢ vi tri B ¢6
toa d6 B(640;550;474). Biét dudng thang chira doan thang néi vi tri ong kinh ngam ciia anh Binh va
con ga 16i tia di qua diém N(a;820;c). Tinh P=a+2c.
Loi giai

Phuong trinh dudng thang AB la:

Tra |oi: 556
Goi A 1a duong thang can tim.
Vi A diqua A, B nén co vec to chi phuong 1a AB = (440;—135;38).

X = 200+ 440t
Phuong trinh dudng thang A 1a { y =685-135t,t € R
7 =436+38t
a = 200+ 440t a=-240
Diém N(a;820;c) thuéc A néntacd {820=685-135t < {t=—-1 = N(-240;820;398)
c =436+38t c=398

Vay P=a+2c=556.
Trén mot phan mém di thiét ké san khau 3D trong khong gian Oxyz .
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Tia sang thtr nhét la duong thang d di qua M (0;1;,0) va c6 vecto chi phuong & =(1—12); tia sang
thi hai 1a duong thang d’ di qua M '(l; 2;—2) va ¢6 vecto chi phuong @' = (5;1; —2). Goi M(a;b;c)
|2 toa d6 giao diém cua hai tia sang. Tinh gia tri 2a+b-+c.

Loi giai
Tra loi: -1
Xx=t X =1+5t'
Phuong trinh tham s6 cia d va d’ lan luot 1a: d:qy=1-t va d':{y=2+t
z=2t z=-2-2t
t=1+5t t—5t' =1 (- 2
Xét hé phuong trinh {1-t=2+t" < {-t-t'=1 < i
2t=-2-2t" |2t+2t'=-2 t’=—§
25 4
Suy ra M(——;—;——j.
33 3
Vay 2a+b+C:2.(—gj+§—ﬂ:—l.
3) 3 3

Trong khong gian véi hé toa do Oxyz, dai kiém so4t khong luu san bay c6 toa do O(0;0;0), méi don
vi trén mot truc ang voi 1 km . May bay bay trong pham vi cach dai kiém soat 417 km s& hién thi trén
man hinh ra da. Mot may bay dang & vi tri A(—688;-185;8), chuyén dong theo duodng thang d c6
vecto chi phuong 1a U = (91,75;0) va theo hudng vé dai khong luu. E(a;b;c) 1a vi tri som nhat ma
may bay xuét hién trén man hinh. Tinh T =a+b+c.
Léi giai

Tra loi: -367
Taco E(-688+91t;-185+75t;8)voi t > 0.
E 12 vi tri som nhat ma may bay xuat hién trén man hinh
=>0E=47/1l< (—688 + 91t)2 + (—185 + 75t)2 +8% =417% < 13906t* —152966t + 333744 =0

t=3
& .

t=8
Vi E lavi tri sém nhat ma may bay xuét hién trén man hinh =t =3= E(-415;40;8).
Vay a=-415;b=40;,c=8=a+b+c=-367
Trén mot san khau da thiét 1ap sdn mot hé toa d6 Oxyz . Tinh goc giira tia sang
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X=2
c6 phuong trinh d :{y =3-2t va mit san san khau c6 phuong trinh z=0. (két qua tinh theo don vi
z2=3-2t

Léi giai

Traloi: 0,79

Puong thing d c6 vecto chi phuong 1a a = (0;11).
Mt phiang (P) c6 vecto phap tuyén 1a b = (0;0;1).
0.0+1.0+1.1 1

NOND 2

Vay goc gitra duong thang d va mat phang (P) bang % ~0,79.

sin(d, (P)) =

Trong khong gian Oxyz, dai kiem so4t khong luu san bay c6 toa do O(0;0;0), don vi trén mdi truc

tinh theo kilémét. Mot may bay chuyén dong huéng vé dai kiém soat khong luu qua hai vi tri

A(-500;-250;150), B(—200;-200;100). Khi may bay & gan dai kiém soat nhét, toa do cua vi tri may

bay l1a (a;b;c). Giatri cia biéu thic 38a—19b—19c Ia bao nhiéu (1am tron két qud d@én hang dom vi)?
Loi gidi

Tra loi: 3300

Tac6 AB=(300;50;-50) nén u=(6;1-1) 1a mét vecto chi phuong ciia duong thang AB .

x = —500 + 6t
Phuong trinh dudng thang AB 1a {y =-250+t .
z=150-t

Goi H 1a hinh chiéu cua diém O trén duong thang AB thi OH 1a khoang cach ngan nhat gitra may
bay va dai kiém sodt. Khi d6 H (6t—500;t —250;—t +150).
1700
ST
Suy ra toa d¢ cua vi tri may bay khi d6 1a [700 = 3050 X 1150) .
19 19 19
Vay 38a—9b—19c¢ =1400+3050-1150 = 3300.
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Cau 39: Phong khach nha bac Viét c6 dang la mot hinh hop chit nhat ABCD.A'B'C'D' véi AB=6m,BC=7m
, AA"=3m. Bé chuin bi don Tét Nguyén Pan bac 1én ké hoach trang tri cho phan khdng gian cua
phong khach bing cac dy dén trang tri NC, BM, EF duoc mic nhu hinh vé sau:

B C
S
1 “ _ >
! ~ ,-—‘:"
A R
1 ~< D
X -
] "” \\
N+~ 1M
!
]
I
Bl‘l r
U ¢
.
-
-
-
-
AL D'

Biét rang EF song song véi AC va BN =2m; DM =1m. Gia mdi mét ddy dén trang tri 1a 70000
ddng. Hoi sé tién bac Viét can dung dé mua day dén trang tri 1a bao nhiéu triéu dong (két qua lam tron
dén hang phan tram)?
Loi gidi

Traloi: 1,42

BD?= AB?+ AD?=6°+7?=85
Taco: {BM =+/BD?+DM? =+/85+12 =+/86 .

CN =+BN?+BC? =+/22+7> =/53
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Gan hé truc toa do khong gian (Oxyz), véi O =B’ nhu hinh v& trén,
Tacé A(0;6;3),C(7;0;3),B(0;0;3),M(7;6;2),N(0;0;1) va A_C'=(7;—6;0).

X=Tt
Phuong trinh BM qua B(0;0;3) va co vecto chi phuong BM =(7;6;-1) 1a < y = 6t
z=3-t
X=Tt
Phuong trinh CN qua N (0;0;1) va ¢6 vecto chi phuong NC =(7;0;2) 1a 1y =0
z=1+2t
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. [EeBM [E(7t;6t;-t+3) __
Ta co: = = EF =(7t'—-7t;-6t; 2t' +t - 2).
F eCN F(7t;0;2t' +1)

Vi EF song song véi AC nén EF va AC cung phuong <> 3k #0: EF =k.AC

=2

-7t =7k S

= < —6t =6k = tzé
2t'+t—-2=0k
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N e j:EF:J(Ej () o 2

5 5
Vay s6 tién (triéu dong) béac Viét can dung dé mua day deén trang tri 1a:

2./85
5

(NC+BM +EF).0,09= (@+J%+ ].o, 07 ~1,42 (triéu dong).
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