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HUONG DAN GIAL

Van dé 1. CAC PINH TOA PO CUA PIEM, TOA PO
VECTO

Bai1
1.a)Taco: a= (2; 3 —5) b= (O; -3 4), c= (—1; -2 0)
Suyra 3a=(6;9;-15), 2b=(0;-6:8) = x = (6;3,-7)

Do do: || = J62 +32 1 (7)2 = Joa
b) Ta co: 2b- ¢ =(1;-4;8), nén y vuéng géc véi 2b - c khi va chi khi
9.(26—6):o@1.(2x—1)—4.(—x)+8(3x+2) P x:—%.

c)

Céach 1: Ta co: [5, 6} =(-3-8-6)= [5, 6} C=3+16=19%0

Nén ba véc to a,b, ¢ khong dong phang.

Cach 2. Gia st ba véc to a,b, ¢ dong phang. Khi do ton tai hai sé thuc x, y
sao cho a=xb+y.c (1)

_y — 2
Ma xb+ yc = (—y;—3x — 2y;4x) nén (1) < {-3x -2y = 3 hé ndy vo
4x = -5

nghiém.
Viy a,b, ¢ khong dong phang.
Gia st u=ma+nb+ pE (2)

Do ma+ nb + pc = (2m - p;3m - 3n - 2p;-5m + 4n) nén (2) tuong duong

Vol

2m-p=3
An-3n-2p=7<m=2,n=-1p=1
-5m +4n =-14

Vay u=2a-b+c.

2.a)Tacd a=(23-1), b=(-1;0,2), c=(0;2-3)

b) Taco: u = 2a+3b—4c=(1-2:16) = |u| = 3429
1
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c) Ta co: \7L5<:>\7.5:O<:>—1(3x—1)+2(3—x):O<:>x:g.

k=32
k-p=3 11
d)Gidsu: x=ka+pb+lces3k+21=2 S pz—%
-k+2p-3l =7 |—_3_7
11
Vay o325, 1, 370
11 11 11
Bai2

1. Do |a| = 243, |b| = 3,(a,b) =30° néntacé &b = 9.
a) St dung cong thuc

‘mé+ nB‘ = \/(m5+ nb)2 = \/mzél2 +2mn.ab + n?b?.

Ta tinh dugc \a + 6\ — 39, \551 4 26\ = 2129, \351 - 26\ — 6.

b) St dung cong thic ‘[mé, nB]‘ = |m.n| .|é|.‘6‘ .sin(ma, nb).

Véicha y (4, 3b) = (4, b) =30°, (54, — 2b) = 180° — (&, b) = 150°.

2.a) Taco [U,V] =(-2m;—m? —m;—m —5) nén ba véc to di cho dong phing
khi va chi khi [0,V].W =0hay-2m.1+(-m? -m).(-1)+(-m -5).2=0
<m?-3m-10=0&m=-2;m=5.

Vay gi4 tri can tim cia m 1a m =-2;m =5.

b) Tacé CA(=3;—4;m —1),CB(4—m;0;2—2m), CD(1 -m;3 +m;m —1).
Suy ra [ﬁ,@] =(8(L-m); (m —1)(m +2); 4(m —4)).

Vay béndiém A,B,C,D ddng phing khi va chi khi [cﬁ,cﬁ] CD =0, hay

8(1-m)?>+ (Mm-1)(Mm+2)(B+m)+4(m-1)(m-4)=0
& (M-1’(Mm+18)=0=m =1; m =-18.

Viy gi4 tri can tim caa m 1a m =1; m =-18.

ab

c) Taco cos(a, b) = ‘B‘ nén

Q)
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2m +2m +(2m -1).(-1) 1 2m +1
JZ+m2+2m -1 m?+22 +(-12 2 \5Bm?—4m +5m®+5

cos60° =

. 1 . S oA s
Véi m > 5 nén binh phuong hai vé va rit gon ta dugc

5m* —4m?® +14m? -36m +21=0 < (m -1)*(5m? +6m +21)=0 <= m =1
Gia tri can tim coa m 1a m =1.

Bai 3
1. Tacé BC(3;2;6) = BC =7 nén AK _ ZSaec _14.
BC 3
1 AK L BC
Goi A| x;=;z | thi AK(1-x;2;3-2). Do do tir 14 suyra
3 AK =—
9
3x+62=25 3x+62=25
160 <
L-x)?+(3-2)° === |452° -3182+405=0
Tirdotacd A _87.1.% (loai) hoac A| 5;= LS (théa man).
15’3’ 5 3’ 3
2. Goi L 1a chan duong vudng goc ha tir B dén AC.

Taco CL =tCA nén L[2+3t;3 2 5—%tj

Do d6 BL 3+3t;2—§t6—9t ,CA 3—§-—E nén
3 3 3 3

ﬁ.ﬁzO@tz%:L(lg;g;BJ.

3. I(§§§j H(S;i;z).

2 23 33
4, G(Z 13. 17} %( 1;l;—iJ=2(§[—l;i;—gj.

9 9 9 9

Bai4 A(2;4;1),B(0;4;4),C(0;0;1)
1. Goi D(x;y;z). Tt DA =BC,DB =CA,DC=AB tacohé
x=2(1-vy)
_12-4y
K
x?+y?+(z-1)* =13

(X =2 +(y—4)* +(z-1)* =25
X2 +(y-4Y +(z-2)*=20
x?+y?+(z-1* =13
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Suy ra D(2;0;4),D —@ & 52 . Chon diém D(2;0;4).
61 61 61

2. Toa 36 trong tdm cta ta dién 1a G (1; 2; gj

J29

Tinh duoc GA =GB =GC =GD = —
Vay G cach déu cac dinh ciia tir dién (1a tim mat cau ngoai tiép tir dién).
3.Taco M [1;4;2), N (1;0;%) = MN(O; - 4;0).

Do d6 MN.AB =MN.CD =0. Hay MN la dudng vudng gbc chung cta hai
duong thang AB va CD.

4. Goi A’,B’,C',D’ lan luot la trong tim ctia cic mat dbi dién.
Taco AA'=BB'=CC'=DD’= 2—‘329

5. Ba goc & mdi dinh cua tir dién 1a ba goc cuia mot tam giac, nén téng cac goc &
mdi dinh 1a 180°.

Bai5

1. Tacé BA=(12,3), BC=(1,-2,3), BD=(4;2,4), CD =(3;4;1)

Suyra[B—C,ﬁJz -2 3;3 1;:L -2 = (-14;8;10)
2 414 4|4 2

Do d6 ﬁ[ﬁ ﬁ} =32+ 0= A,B,C,D khong déng phéng.

. lrge g1 2,02 102
2.Tacod: Sygep =§‘[BC,BD]=E\/(—14) +82+102 =310

2Sppcp _ 610 _ 6165

. 1 R
Vi S =—BH.CD nénsuyra BH = = =
ABCD ~ 5 y CD e 13

16

{ 1)
3.Tac: Vgep :E‘BA | BC, BD]‘

3V
Goi h=d(A,(BCD)) = h = ABCD _ 16 8\/5.

SagCD 3\/5 15

4. Goi E(x;Y; 2).

x=1 x=1
ABCE lahinhbinhhanh < CE =BA & {y+2=2<{y=0.
z=3 z=3
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Vay E(;0;3).

5. Taco:
TC:(O;—4;O):TC.E=—8:>cos(E,ﬁ)= AC.BD ———E.
ACBD| 46 3
6. Taco M € Oy = M (0; y;0). Tam gid&c BMC can tai
M <:>MC2=MBZ<:>(—1)2+y2+32=(y+2)2<:>y:g.
Viay M[O;§;Oj.
2
7. Taco:
AI 2101 2 [ 1111_1 ﬁ” E1 2! 2 ’ E: l|_§|_E
3 3 2 2 2 2 2
2 _2
Mégz_—zz—szﬂ:ﬁziﬁz A, A', G thang hang.
13 1 3 3
2 2 2
Bai 6
1. Goi K la chan duong vudng goéc ké tir A xuong BC.
Khi do: {K € B¢
AK 1 BC
e K € BC nén BK =t.BC, do dé
X +1=t1+1) X =2t-1

Y —2=t1-2) =1y =2-t (teR) = K@t-1L2-t;-2t),

e AK 1 BC < AK.BC=0. Vi AK(2t—3:—1—t;—1—2t) nén

t-3).2+(-1-t).(-D)+(-1-2t).(-2)=0=t = %
Toa do diém K can tim 1a K —E;E; _2 .
33 3

2. Goi H(x;y; 2) la tryc tm tam giac ABC Taco
m(x -2,y-32z-1), ﬁ(x +1,y-2 2), ﬁ(—B; -1,-1), TC(—l; -2,-3), ?C(Z; -1

Tich c6 hudng cua hai véc to ﬁ AC la
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-2 3'|1-3 -1'|-1 -2
Vi H la tryc tm tam giac ABC nén

[E’A—C}:(—l —1‘;—1 —3H—3 —1‘]2(1;_8;5).

AH 1 BC AH.BC =0 2x—y-2z=-1
BH LCA < {BH.CA=0 o IX+2y+3z=3
H € (ABC) [ﬁ,ﬁ;‘]ﬁ:o X —8y+5z=-17
Gidi hé ta duoc H| 222,11
15'15" 3

3. Goi I(x;y;2) la tdm dudng tron ngoai tiép tam gidc ABC. Ta c6
ﬁ(x—z; y—-3 z—l),a(x+1; y—2; z),a(x—l; y-1z+2).
Vi | 14 tam dudng tron ngoai tiép tam gidc ABC nén

2 2
Al = BI Al= = BI 6X+2y+2z=9
Al =CI < {AI?2=cI? S ix+2y+3z=4
| € (ABC) [ﬁ,?c]ﬂ:o X-8y+5z=-17
Giai hé ta duoc | E;ﬂ;_l :
15'30" 3

4. Trong tdim G cua tam giac ABC c6 tao do thda man
G[2—1+1_3+2+1_1+0—2]_(g_ 2__1}

3 3 3 3 3
Dodé HG| o L. o], al[ 2. L. 0] nen HG = 261, tic 14 ba diém
15’ 15 15" 30
G,H, | niam trén mot duong thang.
Bai 7
Vi C e (Oxy) nén C(x;y;0).
Taco ﬁ(—B; O;—3),E(x—5;y—3;1),?C(x—2; y—3,4)
Tam gidc ABC la tam giac déunén AB = AC = BC, do d6
{AC: AB _ (x-5)% +(y-3)% +1%2 =18
AC=BC  |(x-52+(y-3)2+12=(x-2)2 +(y-3)? +42

2_ =1 =
- (y-3) _1© x=1y 4-
X =1 x=1Ly=2
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Vi C c6 tung d6 nho hon 3 nén C(1;2;0).
a) Goi D(x;y; 2).
Khi do E(X—S;y—3;z+1),ﬁ(x—2;y—3;z+4),C3(x—1;y—2;z)
Tam giac ABC la tam giac déu nén ABCD la tir dién déu khi va chi khi
AD = BD = CD = AB = 3J2. Ta c¢6 hé phuong trinh

(X=5)2 +(y=3)2 +(z+1)? = (x-2)? + (Y- 3)% + (z+ 4)?

(X-5)2 +(y=3)2 +(z+1)? = (x-1)% + (y-2)? + 2

(x—5)2 +(y—3)2 +(z+1)2 =

z=1-X z=1-x
&<y =16-5X% &y =16-5x
(x-5)2 +(13-5x)% +(2-x)°> =18  |3x® -16x+20=0

Giai phuong trinh 3x? —16x+20 = 0 ta dugc X = 2, X = %

Vay toa do cac diém D 1a D(2; 6; —1) hoic D(ls —%; —gj
b) Goi S(x;y;z). Tacd
E(x—5;y—3;z+1),§(x—2;y—3;z+4),(§(x—1;y—2;z)
SA, SB, SC d61i mot vudng goc khi va chi khi
ASBS=0 [(x=B)(x-2)+(y-3)2+(z+1)(z+4) =0
BSCS=0<{X=-2)(x-D+(y-3)(y-2)+(z+4)z=0
CSAS=0 |(X=-D(x-5+(y-2(y-3+2z+1)=0

x2+y + 22 = Tx— 6y+5z=-23 X+y-4z=12

= x2+y + 2 -3Xx-5y+4z=-8 <:-3x-3z=-3
2,2, 52 _ 2,2, 2 _
X“+y +z°-6x-5y+z=-11 X“+y +z°-6Xx-5y+z=-11
y=5z+11

Sax=1-2z
3722 +10z+8=0

Giai phuong trinh 37° +10z+8=0 tadugc z=-2;z= —%.
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Suy ra hai diém S thoa mén 13 S(3;1;-2), S(% ; % ;- %J
Bai 8
a) Goi ALA A, 1an luot 1a hinh chiéu ctia A 1én céc truc Ox, Oy, Oz.
B, B,, B3 la hinh chiéu ciia A 1én cac mat phéng toa do
(Oxy), (Oyz), (Ozx).
Taco: A (3,0,0), A, (0;,-2;0), A;(0;0;4) va
B, (3:-2:0),B,(3;0;4),B;(0;-24)
b) Do M € Ox = M (m;0;0), N € Oy = N (0;n;0)
Suyra AM = (m —3;2;—4), AN =(—3;n +2;—4)

g o |AM.AN =0
Tam giac AMN vudng can tai A nén ta co

AM?2 = AN?

m—_3= 2(n+2)+16
-3m-3)+2(n+2)+16=0 3
=
(M —3)% + 22 + (=4)% = (=3)% + (n + 2)? + (-4)? [Z(n +2)+16
3

)

2
} =(n+2)2+

Taco: (2) < 4(n +2)? +64(n + 2) + 256 = 9(n + 2)° + 45

_ 32 +34231 - 22 + 34231

5 . 5
_32-3J231 | 22-3J231
5 5

+2
& 5N +2)°-64N+2)-211=0<

n+2

L _189+6v231

_189-6v231
5

Vay c¢6 hai bg thdéa yéu cAu bai toan:
v, (189 + 65\/231 o o], N, (o; 22 4 3;/231 ; OJ hoic

1
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M 189 — 6+/231 00l N o 22 — 3231 ol
2 15 2 5

c) Vi E € (Oyz) nén E(O; X; y)
Suyra AE = (-3y+2z-4), BE=(Ly-4z+4)
= | AE, BE | = (8y+ 62~ 842 +8,10 - 4y)

Nén tir gia thiét bai toan ta

AE? = BE? AE? = BE?
co: 2=
i L
E‘[AE,BE]=3\/29 ‘[AE,BE] = 1044
AE2 =BE?2 © 9+ (y+22+(z-4)°2 =1+ (y-4>2+(z+4)°% o y= 423”

‘[E, ﬁ}‘z ~ 1044 < (8y +62-8)" +(42+8)% + (10— 4y)’ = 1044

2 2
— 2 Y 4
o | 22210 (4748 4| 2202) L1044 -0 2-2,2--22
3 3 25

e z=2=y=3nén E(0;3;2)
34 37 ., (0, 37. 34]

~— = y=-—nén
25 25

o 7= -
25 25
Bai9
Taco: OA = (4;0;0), OB = (Xp: ¥o: 0) = OA.OB = 4x,
Theo gia thiét bai toan ta c6 hé phuong trinh sau:
2 2
(=42 + =20 (2 o o 24©{y§ p:

4X 1 e r— 5
N0 0

X~ =6

=1 =B(660)
Yo=6

a) Do C € Oz= C(0;0;m), m > 0.

Taco: OA = (4;0,0), OB = (6;6;0) :{cﬁ, cﬁ] — (0:0:24) va

&z(O;O;m)
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T 1
= | OA, 08B | OC = 24m = Ve =2 .24m =85 m=2= C0,0,2).

b) Tacé G[%;Z;Oj, AM = xﬁ=(—4x;0;2x)
= M(4—4x;0;2x):OW=(4—4x;0;2x);GT\/|:(2_4)(;2;2)(}

— OM L GM @W.ﬁzo@(4—4x)(§—4x)+4x2 -0

+
<:>20x2—5—:;5x+g=0<:>15x2—14x+2=0<:>x=7—‘/E

15
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