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BAI: BIEU THUC TQA PQ CUA CAC PHEP TOAN VECTO

<®> HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL
PHAN I1. Cau tric nghiém ding sai. Trong mdi y a), b), ), d) & mdi cau, thi sinh chon dung hoic sai.
Cau 1:  Trong khong gian vai hé tryc toa do Oxyz, cho A(0;-11), B(-2,5-1), C(-13;2).

a) AB=(-2;2,0).

b) ABCD la hinh binh hanh khi D(1;1;4).

c) 1(-10;0) latoa do trung diém cua doan thang AB .

d) Tich vo huéng AB.AC =4

Loi giai
‘ a) Sai ‘ b) Ping ’ c) Pung ‘ d) Sai ‘
a) AB =(-2,2;-2)

X+1=2
b) Goi D(x;y;z),tacé ABCD Ia hinh binh hanh nén BA=CD < {y-3=-2
1-2=2
x=1
< 4qy=1.Vay D(L14).

AC =(-L,4:1)

= AB.AC =2+8-2=8.

a) Sai: AB =(-2;2;,-2)

b) Pung: ABCD I hinh binh hanh khi D(L14).
c) bung: 1(-10;0).
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d) Sai: Tich v huéng AB.AC =8
Cau2:  Trong khdng gian Oxyz , cho ba vecto @ =(2;1,0) va b =(-10;-2). ¢ =(L7;2).
a) 2a=(4;2;0).
e A
b a,b)=—.
) cos(a ) c
c) d+b-c=(0;,-6,-4).

d) a cung phuong c.

Loi giai
‘ a) Ping ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘
a) 2a=2(210)=(420)
b) cos(a’,B): ab _ 2.(-1)+1.0+0.(-2) =2

b ooy eoez 5

a khong cung phuong c
a) Ding: 2a=(4;2;0)
. -\ =2
b) Sai: cos(d,b)=—
) Sai: cos(d,b) ==
¢) Ping: d+b —c=(0;-6,-4)
d) Sai: @ khong cung phuong oy
Cau3: Trong khdng gian Oxyz, cho a=(2;3;2) va b=(L1-1).
a) Toa dd vecto a—b = (1;2;3).
b) Tich vo hudng cta hai vecto a va b bang 6.
C) Hai vecto @ va b khong cung phuong.
D. Cosin goc gitra vecto @ va b bang g
Loi giai
‘ a) Dung ‘ b) Sai ’ ¢) Pung ‘ d) Sai ‘
a) bung. Vi a—b=(2-1,3-1,2—(-1))=(%23).

b) Sai. Vi @b =2.1+3.1-2.1=3
C)Dl’lﬂg.Vizigii.
171 -1

21+3.1-2.1 3
V2% 432 4+ 2% \J12 + 1 + (1)’ 51
Cau 4: Trong khong gian Oxyz , cho hai vécto d = (—2;1;—3),b = (-1, —-3;2) va diém A(4;6;-3).
a) Toa do vecto a—2b = (0;1;-1).

d) Sai. Vi cos(a;b) =
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b) Toa do diém B(2;7;-6) thi &= AB.
¢) Hai vecto & va b cung phuong hudng.
d) Goc giita vecto & va b bing 120°,
Loi giai
| a)Sai | b)bung | c)Sai | d)Ping |

a) Sai. Vi a—2b =(0;7;-7).

—2=X;—4 Xg =2
b) Pung. Vi a=AB < {1=y, -6 <{y,=7 = B(27;-6).

—3=12;+3 Z,=—06

c)Sai.Vi—;ti;t_—B.
173" 2
d) Ping, Vi cos(@:b) =———2D*CD1F (D2 L 45y 1900
JE2+L + (B P +(-32+22 2

Trong khong gian Oxyz , cho ba vecto a = (-1 O),B =(L1 O),Ez (L11).

a) Po dai vecto d bang 2.
b) Vecto b vuobng goc vai a.
c) Vecto b vudng goc vai C.
d) Toa do vecto 38+ 2b-¢ bang (-2;4;-1).
Loi giai

| aybing | b)Ping | c)Sai | d)Ding
a) Péng. Vi H = (12 +12+0 =+/2.
b) Pung. Vi ab =(~1).1+1.1+0=0
c) Sai. Vi b6 =1.141.1+0.1=2,
d) Ping. Vi 33 +2b—¢ = (-2;4;-1).
Trong khong gian Oxyz , cho ba diém A(4;2;1), B(2,1;3), C(-13;-2).

a) Toa do trong tam tam giac ABC bing (22%)

b) Toa d6 trung diém doan thang AB bang (3;%;2}

¢) Tt giac ABCD Ia hinh binh hanh thi toa d¢ diém D =(1;4;-4).
d) Ba diém A, B,C thing hang.

Loi giai
| ayPing | b)Ping | coPing | d)Sai |
a) bung. Toa do trong tdm tam giac ABC (4+§_1;2+;+3;1+§_2j:(%;2;§j.

b) Pung. Toa do trung diém doan thang AB (4;2 ; 2;1;1;3j = (3;%; 2).

¢) Pung. Tir gise ABCD 1a hinh binh hanh:
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2-4=-1-x, Xp =1
AB=DC = 1{1-2=3-y, <1y =4 = D(L4-4).
3-1=-2-17, 2, =-4
d) Sai. Vi {f: (2-32) 1a06: 2222122 — A B.C khong thing hing.
AC = (-5;1;,-3) -5 1 -3
Trong khdng gian Oxyz , cho ba diém A(3;5,-1), B(7;x1), C(9;2;y).
a) Badiém A, B,C thang hang thi x+y=5.

b) Piém G(%;%;Sj la trong tm tam gidc ABC thi x=1.y =3.

c) Tam giac ABC vubng tai A thi x=13,y=-1.
d) Tich v6 hudng cua AB.AC =—3x+ 2y +41.

Loi giai
‘ a) Dung ‘ b) Sai ‘ ¢) Ping ‘ d) Pung
a) bung.
Tacé: AB= 4;x—5;2 , AC = 6;—3;y+1
2
4=Kk.6 k=3
Pébadiém A, B, C thing hang < AB=k.AC < Ix-5=k -3 < |x=3.
2=k y+1 y=2
Vay X+y=5.
3+7+9 19
3 3
=1
b) Sai. Tacé: 5+X+2:§ < X .
3 3 y=9
—1+1+y:3
3
c) bung.

Taco: AB = 4;x—5;2 , AC = 6;—3;y+1
AB.AC =24+ (x—5)(-3) +2(y+1)
Véi {les — AB.AC =0
y=-1
d) Bing. Vi AB.AC =24+ (x—5)(-3)+2(y +1) =—3x+ 2y +41.
Trong khdng gian Oxyz, cho ba vecto @ =(12;3); b =(2;2;-1), ¢ =(4;0,-4).
a) 3d=(16;9).
b) a+b =(3;4;2).
c) a—-C=(3-2,-7).
d) a—b+2c=(7;0;-4).

Léi gidi
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| a)sai
a) Sai. Vi 3a=3(1;,2;3) =(3;6;9)
b) Pung. Vi a+b =(1+2;2+2;3-1) = (3,4;2).
c)Sai. Vi da—-Cc=(01-4,2-0;3+4)=(-3,2;7).
d) Pung. Vi a—b+2c=(1-2+2.4;2—2+2.0;3—(-1) + 2.(-4)) = (7;0;-4).
Cau 9:  Trong khong gian Oxyz , cho hai vecto a =—i +3] +4k; b =2i +4j +Kk.
a) Toa do vecto d =(-13;4).

b)Ping | c)Sai | d)Ping |

b) Cosin goc gitra hai vecto d,b bang %

c) Tich v6 hudng cia hai vecto a,b bang 14.

d) Hai vecto d,b vuéng géc véi nhau.

Loi giai
‘ a) Dung ‘ b) Sai ‘ ¢) Ping ‘ d) Sai ‘
a) bang. Dya theo dinh nghia suy ra 8 =(-13;4).
-1.2+3-4+4-1 \/546

b) Sai. Vi cos(é,b)=\/(_1)2+3z+42'\/22+4z+12 T 39

c) Pang. Vi d-b=-1.2+34+4.1=14.
d) Sai. Vi tich vé huéng cua hai vecto &b khac 0.
Cau 10: Trong khong gian Oxyz, cho ba vecto @ =(2;1,-2),b=(12;-4),¢ =(-14-3;3).

a) a=2b.
b) [a]=3[b)
c)a-b=12
d) 2a—3b+5¢ = (-4;-19; 23).
Loi giai
| a)Sai | Db)Sai | c¢)bing | d)Ping

a) Sai. Vi a,b khong cung hudng.
dl=+2°+1"+(-2)* =3 -
b) Sai. Vi |#| :»|a|=3—“/ﬂ\b\
[b] = y1+2°+ (-4)* = /21 21
c) Ping. Vi a-b =2-1+1.2+(-2).(-4) =12.
d) bung.
Taco 2a=(4,2;,-4),-30b=(-3,-6;12),5¢ = (-5;~15;15)
Vay 2a-3b+5c = (—4;-19;23).
Cau 11: Trong khong gian Oxyz , cho bén vecto a = (2;3;1),b = (=15;2),¢ = (4; -1 3) va X = (-3;22;5).
a) X =2a+3b—c.
b) Hai vecto & va b cing phuong.
C) Hai vecto @ va C khong cung phuong.
d) Hai vecto d,b vudng gdc véi nhau.
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Loi giai
‘ a) Ping ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘

a) bung.
2m-n+4p=-3 m=2
Pit X=m-d+n-b+p-C<=<3M+5n—p=22 < {n=3 .
m+2n+3p=>5 p=-1
Vay X =2a+3b —C.
b)Sai.Viizgzl.
1 5 2

c) bung. Vi 37&%7&1.
-1 5 2

d) Sai. ab=2-(-1)+3-5+1-2=15

Cau 12: Trong khong gian vai hé toa do OXyz , cho hai vecto a va b thoa man ‘5‘ =2, ‘5‘ =3 va (5,5) =60°.

a)éﬁzx@.
b) é+6\:¢1§.
c) 5—5‘=7
d) é—26\=28.
Loi giai
| aSai | b)Pbumg | c)Sai | d)Sai |

a) Sai. ab =‘5‘.‘5‘.cos(5,5) =2.3.c0s60° =3
b) Diing. |a+b[ =a’ +2ab+b
—a +2‘5‘.‘5‘.c05(5,5)+52
=2?+2.2.3.c0s60°+3% =19

= [a+b|=+19.

) Sai. [a-b| =a’ - 2ab+b’
—a —2‘5‘.‘5‘.003(5,5)+52
=22-2.2.3.c0560°+32 =7
=[a-b|=+7.

d) Sai. [a—2b =a’—dab+4b’
—a —4‘5‘.‘5‘.003(5,6)+452
=27 4.2.3.c0560°+ 4.3 = 28
= [a-28] = V2.
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Cau 13:  Mat phong hoc ¢ thiét ké dang hinh chir nhat vai chiéu dai 8m ; chiéu rong 6m va chiéu cao 4m . Mot
chiéc dén duoc treo tai chinh giita tran nha cua phong hoc. Xét hé truc toa d6 Oxyz ¢ goc O tring

véi mot géc phong va mit phang (Oxy) triing véi mat san (nhu hinh v&), don vi do duoc lay theo mét.

lc

4 m  JIgE— - o o g—

. 6m

a) AcOx= A(8;0;0).
b) B Oy = B(0;6;0).
c) Ce0z=C(6;6;3).
d) Toa d6 cua diém treo dén c6 toa do K (3; 4, 4) .
Léi gidi
| aSai | b)Sai | c¢)Sai | d)Ping
a) AcOx= A(6;0;0)

b) BeOy = B(0;8;0)
c) Ce0z=C(0;0;4)

4 m BRI oo e

" A Sm

d),
F(6:8;4).
Vi tri treo dén 1a trung diém K cua CF va K (3; 4; 4)
a) Sai: AeOx= A(6;0;0)
b) Sai: B Oy = B(0;8;0)
c) Sai: C €0z = C(0;0;4)
d) Sai: Toa d6 cua diém treo dén c6 toa d6 K (3; 4; 4)

Cau 14: Trong khong gian Oxyz , cho cac vecto 5=(—1; 0;3) va b= (2,2;5).
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a) a.(a+5)=23.

b) \é\:lo.
c) 005(5,5) = 13;2?.
d) \25+36\=
Léi giai
| aybing | b)Sai | ¢ Ping | d)DPing
a) Ping

Tacé a+b=(12;8). Suyra 5.(5+5):(—1).1+0.2+3.8:23.

b) Sai. [a| = y/(~1)° +07+8* =+0.
~1.2+0.2+35 13330

\/m 2°+2°45° \/>\/7 330

d) Dung. 2a:(—2;0;6)

3b =(6;6;15)

=>2a-+30=(4;6;21) =>|2a+3|=/4" + 6" +21° = /493 .
Cau 15: Trong khong gian véi h¢ toa do Oxyz, cho hinh hop ABCD.A'B'C'D’ ¢6 A(0; 0; 0), B(3; 0; 0),

D(0; 3;0), D'(0; 3; —3).

a) AB=(0;0;3).

b) Toa do trong tam tam gidc ABC la G(1,-1,0).

c) Toa do diemC la C(3,3,0).

d) Toa do trong tam tam gidc AB'C 1a K(2,-1,2).

Loi giai
| a)Sai | Db)Sai | c¢obing | d)Sai |

c) bung: cos a, b

Tacé AB=(3;0; 0). Goi C(x;y; z):>D—Cf:(x; y-3; 2)

ABCD la hinh binh hanh :ﬁ:ﬁ:(x; y—3,2)=(3,0;0)=C(3;3,0)

Tacod AD=(0; 3;0). Goi A'(X; Y, 2)= AD =(-x;3-y; -3-7/)

ADD'A’ 1a hinh binh hanh = AD = AD’ = (0; 3; 0) = (-X; 3—V'; -3-2')= A'(0; 0;-3)
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Goi B'(X; Yoi Zo) = A'B' = (%o} Yo; Z,+3)

ABB'A’ 12 hinh binh hanh = AB = A'B = (X,; Y, 2, +3)=(3; 0;0)= B'(3; 0;-3)
X _0+3+3_
© 3

G la trong tdm tam gidc ABC =4y, =O+g+3=1:>G(2; 1 0).

2

7. = 0+0+0 _
3

X, = 0+3+3 _
3

~_0+0+3

===

7, = —3-3+0 _
3

Cau 16: Trong khéng gian vai hé truc toa do Oxyz , cho hinh hop chir nhat ABCD.A'B'C'D’ ¢6 dinh A trung

Véi gbc toa dd O va cac dinh A’(0;0;5), B(3;0;0), D(0;4;0).

0

2

K 1a trong tdm tam gidc A'B'C =1y,

1 =K(21-2).

-2

a) D'(3;4;5).

b) CB'=(0;4;-5).

c) AC'=3i+4j+5k.

d) Néu A'E = AB+AD +CC’ thi E(3;4,10).

Lo giai

| aSai | b)Sai | oPbing | d)DPing
a) Sal.
biém D(0;4;0) va A’(0;0;5), suy ra: D'(0;4;5)
b)/Sai.

biém B(3;0;0), D(0;4;0) va A'(0;0;5), suy ra: C(3;4;0) va B'(3;0;5).
Khi d6: CB' =(0;-4;5).

c) Pung.

biém C(3;4;0) va A’(0;0;5) suy ra: C'(3;4;5).

Khi do: AC" =(3;4;5)=3i+4]+5k.

d)/Pung.

Ta co: ﬁ+ﬁ+@=ﬁ3+ﬁ+ﬁ=r€=(3;4;5).
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A'E =(Xe:YeiZe —5).
Xg =3 Xg =3
Khidé: AE=AB+AD+CC <1y, =4 <1y, =4 .Viy E(3,4,10).
Z. —5=5 z. =10
Cau 17: Trong khong gian Oxyz , cho hinh chép déu S.ABCD va O la tim ctia ddy ABCD nhu hinh v&. Biét
canh SA=4 va AB=2+/2.Khi do:

a) Toa d6 diém A 1a (0;2;0).
b) Trong tdm cta tam giac SAB 1a diém G (%,%,%J :

c) Néu E(a;0;b) la diém trén mit phang (Oxz) sao cho C,E,G thing hang thi a.b =4/3.
d) Néu K(O;m;n) la diém thuoc mat phing (Oyz) sao cho KG+KB dat gia tri nhé nhat thi
m?+n®=1.
Loi gidi
| a)Sai | Db)Sai | <c¢)Sai | d)Ping

a) Vi S.ABCD 12 hinh chép déu nén ABCD 14 hinh vuéng. Do d6:

AB =2+/2 = AC = AB\2 =4 = AO =2 = A(0;—2;0) = a) SAI.

b) BD=AC =4= BO=2= B(2;0;0)

Ta lai ¢, SA? = SO? +OA? = SO? = SA? —OA? =12 = SO = 24/3 = S(0; 0; 24/3)

Khi 46, v6i G 14 trong tAm ctia tam giac SAB thi toa do diém G L%;—%;—ij.
Vay b) SAL
c) Tacéd: A(0;—2;0) = C(0;2;0) = CG = [é_gﬁj
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CE =(a;-2;b)

C,E,G thang hang =5 a_ _2

zf

3_5 3

a=

b=

1
2
V3

=ab= . Vay c) SAL.

=&

2

d) Goi B' 1a diém di xtng ciia B qua (Oyz). Khi dé, B'= D(-2;0;0) va KG + KB = KG +KD >GD

nho nhat khi K,D,G thang hang

1
m=—=
ma DG = _._Z 2\/_ , DK =(2;m;n) 2 m_ 0 2 M n? =1, Vay d)
3" 3 8 2 23 7| B
3 3 3 T2

PUNG.
Cau 18:

Trong khong gian Oxyz , cho cac diém A(3;-4;1), B(L1L-1)va C(2;0;-3).

a) Hinh chiéu vudng goc cua diém B 1én mét phang (Oxz) cé toa do la (40;-1).

b) Toa do trong tdm cua tam giac ABC la (2;-1;-1).

c) Biét ring diém | thoa man didu kién 1A+3IB—2IC =0. Cao do cua diém | 1a —2.
d) Xét M la dién thay doi trén mét phang (Oxz) . Biéu thic K = MA? +3MB? —2MC? ¢6 gié tri nho

nhat bang —1.

L i giai

| a)Ding |

b) Dung

c) Sai ‘ d) Pung ‘

a) Chon ding

Hinh chiéu vudng géc cta diém B(1,1;—1) Ién mat phang (Oxz) cé toa do la (1,0;-1).

b) Chon dung

Goi G la trong tdm tam giac ABC, ta co:

c) Chon sai
Goi I(a; b; ¢). Khi do:

_ XatXgtXe _

yo = Yat¥o+¥e _

_IatZetic

3

2 -1=6(2-1-1).

=-1
3

1A=(3-a,-4-b;1-c), 31B=(3-3a; 3-3b;-3-3c), —2IC =(~4+2a; 2b; 6+2c)
Do d6 1A+31B-2IC =(2-2a;-1-2b; 4-2c).

a=1

2-2a=0
Theo gia thiét IA+3IB-2IC=0 <<{-1-2b=0 < bz—%.Véycaodécﬁadiém 13 2.

4-2c=0

d) Chon dung
Vi M (a;0;c)e(Oxz)

c=2
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Taco: MA=(3-a,-4;1-c); MB=(1-aL-1-c); MC =(2-2a,0;-3~c).

MA? =(3-a)’ +4%+(1-c)’ =a +c® —6a—2c + 26

MB? =(1-a)’ +1* +(1+c)" =a® +c*—2a+2c+3

MC? :(Z—a)2 +0° +(3+c)2 =a’+c¢’-4a+6c+13

K = MA? +3MB? —2MC?

— a’4+c¢°—6a—2c+26 +3 a®*+c*—2a+2c+3 —2 a’+c® —4a+6¢c+13
=2a’+2c*-4a—8c+9

=2(a-1)° +2(c-2)" ~1> 1. Khing dinh d déng.

Trong khong gian Oxyz , cho lang tru ABC.A'B'C’ c6 ddy la tam giac déu canh bang 8 va canh bén
bang 5. Gbc toa do O 1a trung diém cua canh AC va cac diém B,C, A’ thudc cac tia Ox,0y,0z nhu
hinh vé bén.

a) Toa do trung diém canh BC la M (2;2;0).

b) cos AAB = % :

c) Néu E 1a trung diém canh A'B’ thi ME = 24/5..

d) Goi diém F sao cho CF =2FC’ va doan PQ =1 ludn thay ddi trén mat phang (ABC). Gia tri nho

\/514

nhit cia AP +FQ = =
Loi giai
‘ a) Sai ‘ b) Ding ’ c) Sai ‘ d) Ping ‘

a) Sal.
T hinh vé ta c6: B(4\@; 0;0) va C(O; 4;0), suy ra toa do trung diém BC la: M (2\/5; 2;0)
b) Ping.
Tir hinh vé ta c6: A(0;—4;0), AO = A'A? — AO? =3 = A'(0;0;3) = AB =+/57 .
AB”+ AA* - AB* 8 +5°-57 2
2AB.AA’ 2.8.5 )

Xét tam giac A'’AB c6: cos A'AB =

c) Sai.
" o AA =(0;4;3)
Goi toa do diém B'(x;y;z). Tathay: AA'=BB’. Ma {__. .
BB’=(X—4\/§;y;z)
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x—4/3=0 [x=443
Suyra:<y=4 =iy=4 :>B'(4«/§;4;3)
z=3 z=3

Néu E 1 trung diém cia A'B' = E(2J§; 2;3): ME =0 +0%+32 =3
d)/Pung|
Tacé: CF=2FC' = F (0;%;2) . Tathdy: z,.z. >0 nén A',F nam cing phia so véi (Oxy).

Gbc toa do 0(0;0;0),F’ (O 230 Oj lan luot 1a hinh chiéu cua A, F .

Goi A (0;0;-3) 1a diém doi xtng véi A qua (Oxy).
A, 1a diém thoa man dang thic: AA, = PQ
Tacs: AP+FQ=AP+FQ=AQ+FQ=xFA,.

D4u “=" xay ra khi va chi khi AA, cing huéng véi OF' = (o ? oj

Suyra: FA, = A H?+FH?2 = Q—l “51

Khi d6, gia trj nho nhat cia A'P + FQ =

Trong khong gian Oxyz cho ba diém A(8;9;2),B(3;5;1), C(1110;4).
a) Biém D théaman ABCD Ia hinh binh hanh c6 toa do D(6;6;3).

b) Po dai trung tuyén AM :g.
¢) BAC =30°.
d) Buong thang AB cat mat phang (Oxy) tai diém N c6 tung do bang 1.
Loi gidi
| aSai | bbing | c)Sai | d)DPing

a) Sai

biém D(x;y;z) théaman ABCD Ia hinh binh hanh
-5=11-xXx x =16

& AB=DC & {-4=10-y <1 y=14= D(16;14;5).
-1=4-2 Z=5

b) Ping

Goi M 1a trung diém cia BC ta co:

M7 2 S am -2l = am = /1+9+1=ﬁ
22 2'2 4 4 2
c) Sai

Tacé: AB(-5-4;-1); AC(3,12)
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Vay cos BAC = cos(ﬁ,A—C) = —15-4-2 = IRl = BAC =150°.
J25+16+1+/9+1+4

d) Dung
Goi N(x;y;0) la giao diém ciia dwong thang AB va mat phang (Oxy). Suy ra A N, B thang hang

hay AB, AN 1a 2 vecto cing phuong. Ta c6 E(—S; —4; —1) N (X -8y —9;—2)

— — — - , X=
X—58 - y—49 - —i dAn dén hé phuong trinh { Vay N(-210).

Trong khong gian véi hé truc toa do Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ biét A(0;0;0);
B(2;0;0); D(0;3;0); C'(2;3,4).
a) Toa do dinh C 12 (2;3,0).

Do do:

b) Toa do trong ttm G cua tam giac BC'D la [1;1;%).

¢) Do dai duong chéo A'B 1a 24/5.
d) Toa do chan dudng phén gidc ngoai cua géc ABC' trong tam gidc ABC' la E(a;b;c). Khi d6
2a-3b+c= 2 :

3

Loi giai
‘ a) Ping ‘ b) Sai ‘ c) Pung ‘ d) Puing

a) Dung

Goi C(x;y;z). Tacé: E=(x—2;y;z), E=(0;3;0).
Xx—-2=0 X=2

Vi ABCD la hinh chitnhatnéntacé: AD=BC <<{y=3 <{y=3.Vay C(2;3,0).
z=0 z=0

b) Sai
Toa do trong tm G cua tam giac BC'D |la:

x:2+0+2:f; y20+3+3:2; Z20+0+4:ﬂ_8uym: G(ﬂ;z;ﬂj_
3 3 3 3 3 33

¢) bung

D dai duong chéo AB=C'D =,)(0-2)° +(3-3)° +(0-4)’ =25

d) Pung

Tacé: AB=+22 =2; BC'=~/3 +4 =5.
Goi E(a;b;c) 1a chan dudng phan gidc ngoai cua géc ABC'.
Tacé: AE =(a;b;c), CE=(a-2,b-3;,c-4).

Vi E la chan duong phan giac ngoai cua géc ABC' nén
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2
AE B AE-PACECAE-2CEolb=2(b-3) = lb=—2.
CE BC' BC’ 5 5
2 c=-2
c==(c—-4 a
s(c=4) 3

Khi d6: 2a—3b+c=§.

Cau 22: Trong hé¢ truc toa do, Oxyz cho bén diém A(0;-2;1),B(L,0;-2),C(3,1;-2),D(-2;-2-1).
a) Bon diém A, B, C, D khong dong phang
b) Tam giac AC D la tam giac vuong tai A.
c) GOc gitra hai véc to AB va CD la goc tu.
d) Tam giac ABD la tam giac can tai B.
Loi giai
‘ a) Sai ‘ b) Pung ‘ ¢) Ping ‘ d) Pung ‘

a) sai

Taco AB(L2-3),AC(33-3), AD(-2,0,-2)=| AB, AC |=(3,-6;-3)=| AB, AC | AD =0
Nén 4 diém A, B, C, D ddng phéng

b) ding

AC(3;3,-3), AD(~2;0;-2) = AC.AD =0 nén tam gi4c ACD Ia tam gic vudng tai A

c) dang

J10

CD —5—31 = cos AB,CD — _T < 0 suy ra goc giita hai véc to AB va CD la gdc ti
d) ding
AB =14, BD =14 = AB = BD. vay (d) ding
Cau 23: Trong khong gian Oxyz , cho ba diém A(2;-11),B(-13;-1),C(5;-3;4).
a) Tich vo huéng cua hai vecto AB va BC bang -52.

b) Goc ABC la goc tu.
¢) Véi diem D(2;1;-1) thi tir gidc ABCD theo thir tw d6 1a mot hinh binh hanh.

d) biem E(12;x) véi AABE vudng tai B thi gid tri x=-6.

Loi giai
‘ a) Dung ‘ b) Sai ’ c) Sai ‘ d) Ping ‘
a) Taco: AB=(-3;4;-2),BC =(6;,-6;5) = AB.BC =(-3).6+4.(-6)+(-2).5=-52.
b) Ta co:
cos ABC = cos(BA,BC | = BABC 52 __%2_ .
|BA. \BC\ JF +(-4) +2°.,6°+(-6) +5° 2813

Suy ra goc ABC la goc nhon.
c) Tacé: AB=(-3;4;-2),DC =(3;-4;5)= AB = DC.
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Do d6, ABCD khéng la hinh binh hanh.

d) D& AABE vudng tai B thi AB.BE =0

Ma BE =(2;-Lx+1)= —6-4-2(x+1)=0<> x=-6.

Trong hé toa d6 Ozyz, chobadiém A 0;—2;1 ,B —2;—2:—1 .C 3;1;—2 .

a) Hinh chiéu caa diém C Iéntruc Oz 1a ¢’ 0;0;—2 .
A . S
b) Trong tdam cuatam gia ABC la G 5;1;? .

c) Tam gidc ABC vudngtai A.
d) Néu M a;b;0 1a diém thuoc mat phang Ozy sao cho ba diém B,C,M thing hang thi
a+b=12.

Loi giai
‘ a) Dung ‘ b) Sai ‘ ¢) Ping ‘ d) Sai ‘
a) Dung.
Hinh chiéu cia diém C 3;1;—2 léntruc Oz 1a C’ 0;0;—2 .
b) Sai.
0+ —2 +3
[]jG e = —
3 3
\ A 3 -2 + =2 +1
G 7,5y,;%, latrongtam cuatam giac ABC, suyra: 1y, = 5 =—
1+ -1 + -2 —9
Z = = —_—
¢ 3
1 —2
Vay G|—;—1,—|.
w a1
c) bung.
Ta ¢c6 AB —2;0;—2 ,AC 3;3;—3 . Ta thdy ABAC = -2 3+03+ —2.-3 =0 nén
AB 1 AC.
Suy ratam giac ABC vubngtai A.
d) Sai.

Ta c6: BC 5;3;—1 , BM a+2;b+2;1 . Do ba diém B,C,M thing hang nén BC,BM cling

29 b+2 1 a=-T
atz _O+o_ 1 _ 4. S a+b=—12
3 1 b=—5

phuong nén suy ra:

Hinh minh hoa so &6 mét ngdi nha trong hé truc toa do Oxyz, trong d6 OABC.DEFG la hinh hop chit
nhat, EFN.DGM 14 hinh lang tru ding va cac diém cd toa d6 nhu hinh vé&
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M(0; 3; 5)
DO Vo G
N(7:3:5)
T —,
4 B(7;6;0)

a) biém F(7;6;4)
b)Do dai FN =+/10.

c) Tich v6 huéng FN.FE =-18
d) Goc dbc ctia mai nha, tirc 13 s6 do cua goc nhi dién c¢6 canh 1a duong thang FG, hai mat l1an luot 1a
(FGNM) va (FGDE)la 20,4° ( 1am tron dén hang phan mudi cia do).

Loi giai

‘ a) Dung ‘ b) DPung ‘ c) Sali ‘ d) Sai ‘
a) Pung
Vi toa do diém E(7;0;4), A(7;0;0), C(0;6;0), G(0;6;4),F(7;6;4)
b) Dung.
vi FN=(0;-3;1) nén do dai FN=+/10
c) Sai
.vi FE=(0;-6;0) nén FN.FE=18
d) Sai.

Vi 6 do ctia goc nhi dién cé canh FG, hai mat 13 (FGMN) va (FGDE) bang géc giita 2 vecto (FN; FE)

Ma cos(FN; FE) = EEEDIN (FN;FE) ~18,4°

J10
Cau 26: Trong khong gian Oxyz, cho céc diem A(L;2;3), B(3;0;-2), C(216).
a) Ba diém A, B,C khdng thing hang.
b) Tt giac ABCD Ia hinh binh hanh < AB=CD.
c) Tir giac ABCD 14 hinh binh hanh thi diém D ¢ toa do la (4,-11).

d) Toa d6 tam cua hinh binh hanh ABCD Ia | (gg%j .

Loi giai
| a)ybing | Db)Sai | c¢)Sai | d)Ding

a) Pang
AB = (2,-2;-5), AC = (L-13).

% # %5 nén hai vecto khong cung phuong. Vay ba diém A, B,C khéng thang hang.
b) Sai
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A B
D C
Tt gidc ABCD Ia hinh binh hanh < AB =DC.

c) Sai
Goi D(x;y;z) :ﬁ:(Z—x;l— y;6-12).

3,

2=2-X x=0

Tt gidc ABCD 14 hinh binh hanh <> AB=DC <>{-2=1-y <1 y=3
-5=6-z2 z=11

Viy D(0;3;11).

d) Pung

Toa d6 tam cua hinh binh hanh ABCD 14 trung diém 1 cia AC, | (gggj

Cau 27: Trong khong gian Oxyz , cho tam gidc ABC vai A(2;11),B(1;2;1) va C(2;-13).

a) Dién tich cua tam giac ABC bing /3.

b) G6c BAC biang 120°.

c) Toa do trong tdm G cua tam giac ABC la (5;2;5).

d) Puong phan giac trong cua géc BAC cit canh BC tai diém D c6 toa d6 1 [glg]
Loi giai
| aybing | b)Pung | c)Sai | d)Ping |

a) Ding.
Taco AB=(-110), AC=(0;-22)=| AB,AC |=(2,2,2).

Suoc = L[A8.AC] - LT T 7 - B

b) Ping.

AB.AC _ (-1).0+1.(~2)+0.2 i
ABAC  [(—1) +22 +07 \J07 +(~2) +2°

Tacod AD la duong phan giac trong ctia goc BAC ta co

%zﬁzlczoszoc:zﬁ:—o—c
DC AC 2

Tacd cosBAC =

c) Sai.

Toa do trong tm G cua tam giac ABC la (

w]| o
w|rN

d) Puing
Tacd AB=+/2: AC=22.
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3,

_ 2Xg + X
P 2+1

4
3
:>2D_B.+ﬁ:.=6:> Yo =2y§—+1y(:=1:> D(%’l'gj
+

275 +12,

S
241 3
A

Cau 28: Trong khong gian Ozyz, cho ba diem A(L3;-2), B(3;4;-5), C(2;0;0)

a) Géc BAC =120°.
b)Tacéd AB = (2L—3), AC = 1,—3;2 .

c) Toa do trong tam G cua tam giac ABC la G [2;%;—%].

d) Tam giac ABC 1a tam giac déu.

Loi giai
‘ a) Dung ‘ b) Pung ‘ ¢) Ding ‘ d) Sai ‘
a) bing.
Taco: AB= (2,1 —3),?C =(1-3;2)
AB.AC 7 -1

= cos(ﬁ,ﬁ)

:\m\.\ﬁ\ T 2

= (ﬁ, E’) ~120° = BAC =120’

b) bung.
Taco: AB=(21-3),AC =(1-32)
c) Pung.
Toa do trong tdm G cua tam giac ABC la G(XA+X;+XC;yA+)§+yC;ZA+Z§+ZCj
=G Q;Z;—Z .
3 3
d) Sai.
Ta co:

AB =(2,1-3)= AB=+14
AC =(1-3,2)= AC =414
BC = (-L—4;5)= BC =+/42

= AABC céantai A
Cau 29: Trong khong gian Oxyz cho hinh binh hanh ABCD c6 A(10;1),B(2;1,2),C(L-11).

a) Toa do cua vecto AB Ia (L11).
b) Toa do cua diem D 1a (0;2;0).

¢) C6 2 diém M trén truc hoanh dé tam giac MAB vudng tai A.
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3,

d) \AT:\:L
Léi gidi
| ayPing | b)Sai | c)Sai | d)Dung |

a) Ding.

b) Sai.

Goi D(x;y;2)
x=0

ABCD la hinh binh hanh <> AD=BC < (x-1y;z-1)=(-1-2-1)<{y=-2.
z=0

Vay D(0;-2;0).

c) Sai.

M € Ox=>M (m;0;0)= AM =(m-1,0;~1).

Tam giac MAB vudng tai A < AB.AM =0 1.(m-1)-11=0< m-1=1<m=2

= M (2;0;0).

Vay chi c6 mot diém M trén truc hoanh dé tam gidc MAB vuéng tai A.

d) iing. [AC|={(1-1)° +(~1-0)" +(1-1)" =1.

Cau 30: Trong khéng gian cho hé truc toa do0 Oxyz, cho hinh binh hanh ABCD c¢6
A(-13;0); B(1;2;-1); C(L1,-2).
a) ﬁ:(z;—l;—l).

b) cos(ﬁ,A—C)zﬂ.
3
¢) Toa d6 diém D 1a (-12;-1).
d) Dién tich tam gidc ABC bing 2+/2

Loi giai
‘ a) Pung ‘ b) Ping ‘ ¢) Pung ‘ d) Sai ‘
a) Dung.
Taco AB=(Xs— X, Vs —YaiZs —2,) = (2,-1-1).
b) Dung.
Tacod AB=(2;,—-1-1); AC =(2;-2;-2)
2.2+ (=1).(-2) + (-1).(-2) 8 22

AB,AC|= - B
= COS( ) \/22 +(_1)2 +(_1)2'\/22 +(_2)2 +(_2)2 \/6\/]3 3

¢) Dung.
Pé t gidc ABCD Ia hinh binh hanh thi AB =DC.
Tacéd DC=(1-x,;1-y,;-2—2,).
1-x,=2 Xp =—1
AB=DC < 1-y,=-1 <1y,=2 =D(-1,2;-1)
—2-7,=-1 z,=-1
d) Sai.
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AB=(2-1L-1)= AB=+22+12+1> =/6
AC =(2,-2;-2) = AC =~/22 +22 + 22 =23
BC =(0;-L-1)=BC=v1*+1* =2

AB+AC+BC +6+23+/2
p = =
2 2
Suec =+/P(P—AB)(p—AC)(p—BC) =+/2.
Cau 31: Mot kho chira hang c6 dang hinh lang tru dttng OAFPECBGQH véi OAFE 1a hinh chir nhat véoi EFP
la tam gi4c can tai P. Biét OA=4m; AB =6m; HC =5; d6 dbc cia mai nha, tuc 1a sb do goc nhi dién

[Q,FG,H] bing 45°. Nguoi ta mo hinh héa nha kho bang céch chon h¢ truc toa d6 twong tmg nhu

hinh v& duéi day (don vi trén mdi truc la 1m).

0

a) Toa do cua @ la (0;6;0).
b) Toa do ciia diém G 1a (6;4;5).
¢) Chiéu cao kho hang tic 1a khoang cach tir néc nha (diém cao nhat cua ndc nha) va san nha bang
/m.
d) Nguoi ta mudn lap camera quan sét trong nha kho tai vi tri trung diém cua GQ va dau thu di liéu
dat tai vi tri O. Nguoi ta thiét ké duong day cap ndi tir O dén E roitr E d¢én H. Do dai doan cap
ndi téi thidu bing 11 + /10 m.
Loi gidi
‘ a) Ping ‘ b) Sai ‘ ¢) Pung ‘ d) Pung ‘
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3,

() A &r
a) Pung
Taco A(4;0;0), B(4:6;0), C(0;6;0), H(0;6;5).
Vi P,Q c6 cung cao do va hoanh ¢, PQ = AB =6m nén @ =(O;6;O)
b) Sai
Taco A(4;0;0), B(4:6;0), C(0;6;0), H(0;6;5).
Suy ra G(4;6;5).
c) Ping
Goi | 1a trung diém caa EF . Vi AEFP céantai P nén Pl 1a duong cao.
Khoang c4ch giira noc nha va san nha la Pl + FA=PI +5(m)
Vi QG LFG,HG LFG nén sé do géc nhi dien [Q,FG,H] I1a QGH =45°. Suy ra

PFE = 45°. Suy ra AEFP vuong can tai P. Suyra Pl :%EF :%.4: 2(m)

Vay khoang céch giira néc nha va san nha la 7m.
d) Ping

HG 4
Xét AQHG vudngcantai Q co HQ=QG=—=—
2 2

Goi M 14 trung diém cia GQ suy ra QM =\/§(m).
Xét AQHM vuodng tai Q co HM? =QM? + HQ? suy ra

HM :\/(2J§)2+(J§)2 ~Ji0(m).
Suy ra do dai doan cap néi téi thiéu bing OE + EH + HM =5+6++/10 =11++/10(m).

Cau 32: Trong khong gian Oxyz cho 3 vécto @ =(1-12), b =(3,0;-2), ¢ =(7;-1-2).
a) Toa do vécto 2a—b+c=(6;-3;4).

:2\/§(m).

b) \B\ =1
c) Gié tri 005(5;6):_718'
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e - N - — g - 2
d)Néu d c6ddlénbang 1 va ad =2 thikhidéo a+d =11.

Léi giai

| ayPung | Db)Sai | c¢)Ping | d)Ping
a) bing.
2a-b+c=(6,-34).
b) Sai.
b= /3" + 0% +(-2)" = VA3,
c) Pung.
cos(é;E)zaa'baz 1 _ 1

A VB V7
d) Pung.

- — 2 N - — —
Taco: a+d =a +2ad+d =6+22+1=11.
Trong khong gian Oxyz , cho tam gidc ABC véi A(-2;3;1),B(2;1,0),C(-3,-11)

339

a) Goi M 1a diém nam trén truc hoanh sao cho M cach déu cac diém A, B. Khi d6 MC = o
b) Tam gidc ABC c06 géc ABC la goc nhon.
c) Néu D(X,; Yo:Z,) la diém thoa mén t giac ABCD la hinh thang véi ddy AD va dién tich bang 3
lan dién tich tam gidc ABC thi 3x, — 4y, + 2, =—29.
d) Cho diém E(LL1) va diém M (a;b;c) théa man biéu thic MA? + MB? + MC? + 2ME? dat gia tri
nho nhat, khi d6 2a+b+c:§.
Loi gidi
‘ a) Sai ‘ b) Ping ‘ ¢) Dung ‘ d) Sai ‘

a) Chon Sai
Vi M nam trén truc hoanh nén goi diem M (x;0;0).

M céch déu cdc diém A,B néntacé MA=MB < \[(-2—x) +3 +1° = /(2—x)’ +1°+0’

<:>4+4x+x2+10=4—4x+x2+1<:>8x=—9:x=%9:> M (%Q;O;Oj

2
Khi d6: MC = \/[_—9+3j +12+1% = ﬂ
8 8

b) Chon Piing
Taco: BA=(-4;2;1),BC =(-5,-2;1)
cos ABC :cos(ﬁ;@): EABE _ o

[BAl.[BC| 3VT70
Suy ra goc ABC la gbc nhon.
c) Chon biing
Ké AH 1 BC
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(AD+BC).AH _1
> =3.2AH.BC &> AD +BC =3BC <> AD = 2BC

Vi2 vécto AD,BC cung hudng nén ta co

Ta co: S,pep =3Sppc &

X, =—12
AD =2BC < (X, +2; ¥, —3;2,-1) =2(-5-21) = { y, = -1
Z,=3

Khi d6: 3x, -4y, +z, =-29.
d) Chon Sai

Tacd G(—l;l;%j la trong tdm cua tam gidc ABC.

Goi 1(x;y;2) 14 diém thoa man mm@z@:a@smz@:a@ﬁ:_g@

1
X=—=

2 2 > ~1.,.4

S| -1-x1-y,——z2 |=—(1-X1-y;1-2)=<sy=1 =I|—;1—

R N R
4
71=—
5

Ta co: MA2+MBZ+MC2+2ME2:(W+ﬁ)2+(m+@)2+(W+E)2+2(W+E)2
=5M|2+(|A2+|BZ+|C2+2|E2)+2W.(ﬁ+ﬁ+ﬁ+2ﬁ)=5lvn2+(|A2+|BZ+|C2+2|E2)
Suy ra: MA” + MB? + MC? + 2ME? nh¢6 nhat khi MI nho nhat, hay M =1 = M (%1;1;3

Khi do: 2a+b+c:%.

Trong khong gian véi hé toa do Oxyz, cho ta dién ABCD biét A(2;3;2), B(6;-1-2), C(-L—4;3),
D(1;6;-5).
a) AB=(1-1-1).
b) AB.AC = 4.
¢) Tong chu vi cac mat cua tir dién gan bang 106,95 .
d) Toa do diém M trén CD sao cho tam giac AMB c6 chu vi nhé nhét 1a M (0;1;-1).
Léi gii

| aSai | Db)Sai | obing | d)Ding |
AB =(4;-4;,-4) AC=(-3,-7;1)
AB.AC =4.(-3)-4.(-7)-4.1=-12+28-4=12
C6 AB=14+/3,BC = BD =+/83, AC = AD =+/59,CD = 2/42 nén tdng chu vi gin bing 106,95
Goi toa do diem M (x;y;2)
Taco AB=(4;-4;-4), CD=(2;,10;-8),CM =(x+Ly+4;2-3)

Do AB c6 do dai khong doi, nén chu vi cia tam gidc 4MB nhé nhat khi va chi khi AM + MB dat nho
nhét.
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X=-1+2k
Vi M trén CD =CM =kCD = {y=-4+10k (k eR)
z=3-8k

= M (-1+2k;—4+10k;3-8Kk) = AM =(-3+2k;~7 +10k;1-8k)"
=(2k -7;-3+10k;5-8k)

suy ra AM +BM =+/168k2 —168k + 59 +/168k2 —168k + 83

2 2
- \/168(k —%) +17 +\/168(k —%) +41> 17 +4/41

DAu "=" xay ra khi va chi khi k = L

5
x=-1+2k =0

Viay <y =-4+10k =1= M (0;1;,-1)
z=3-8k=-1

Cau 35: Trong khong gian vai hé toa @ Oxyz , cho hinh vudng ABCD, B(3;0;8), D(-5;—-4;0).
a) Tam | hinh vuéng ABCD c6 toa d¢ 1a | (-1-2;-4).
b) Biét BA+BC =(a;b;c). Suyra a+b—c bing —4.
¢) Dién tich caa hinh vudng ABCD bang 144 (don vi dién tich).
d) Biét dinh A(m;n;0) véi m;neZ. Khi do ‘€A+@‘ bing 6+/10 .

Loi giai
‘ a) Sai ‘ b) Ping ‘ c) Sai ‘ d) bung ‘
a) Sai
Tacotam | hinh vuéng ABCD la trung diém cuia doan BD nén c6 toa do la | (-1-2;4).
b) Dung

Theo quy tic hinh binh hanh suy ra BA+BC =BD = (-8,—4,-8)=>a=-8b=-4;c=-8.
Do d6 a+b—c=(-8)+(—4)—(-8)=—4.

c) Sai

ACBD 1

Taco BD =12 va ABCD la hinh vudng nén S, = — =5 lpp2-1

Z12°=72.
2

d) Pung
Ta c6 trung diém BD 1a | (~1-2;4),BD =12va diem A(m;n;0).

AB? = AD?
R . (M—=3)° +n?+8° = (M+5)° +(n+4)°
Do ABCD la hinh vuéng = 1 2 &
Al? =(§ BD) (M+1)%+(n+2)*+4° =36
m_l?
n=4-2m m=1 T 5 _
& , , = hoac S A(12;0) hoac A(E;ﬂ;oj(loai).V(yi
(m+1)°+(6-2m)° =20 n=2 n:—14 5 5
5
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A(L2,0) =C(-3,-6;8).
Suy ra CA=(4;8;,-8),CB =(6;6;0) = CA+CB =(10;14;-8)

= ‘ﬁ+@‘ = \/102 +14° +(—8)2 =6410.

Trong khdng gian véi hé toa d Oxyz , cho tam gidc ABC, biét A(5;3;-1),B(2;3,-4), C(31,-2)
a) Trung diém cta doan AB 12 | (2;3; %SJ

b) Tam giac ABC vudng céan tai C.

32

¢) Ban kinh dudng tron ngoai tiép tam giac ABC 1a —
d) Ban kinh dudng tron noi tiép tam giac ABC bing 9+ 2+/6 .
Loi giai
‘ a) Ping ‘ b) Piing ‘ ¢) Pung ‘ d) Sai ‘

a) bing:
4 o N 7 _5
Trung diém cia doan AB la | 5;3;7 )

b) Pung:

Taco

AB=(-3;0;-3)= AB=32
AC =(-2,-2;-1)= AC =3

BC =(1;-2;2)=BC=3
Suyra AC=BC =3 va AC®+BC? = AB” nén tam giac ABC vudng cén tai C .

¢) Pung:
Vi tam giadc ABC vudng can tai C nén ban kinh duong tron ngoai tiép tam giac ABC la
R AB_3V2
2 2
d) Sai:
Do tam giac ABC vudng cin tai C nén suy ra ban kinh dudng tron noi tiép tam giac ABC Ia
1
_Swec__ 2 CACB 33 6-32

P ;(AB+BC+CA) 3W2+3+43 2

Trong khdng gian véi hé truc toa do Oxyz, cho ba diém A(2;3;1),B(-12;0),C(LL-2).
a) AB = (3-1L-1).

. A . 2 1
b) Toa d6 trong tdam G la 6(5;2;—5)
c) AB.AC =8.
d) Goi 1(a;b;c) 1a tam duong tron ngoai tiép tam giac ABC . Gia tri biéu thic P =15a+30b+75¢
bang 50.

Léi gidi
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‘ a) Sai ‘ b) Pung ‘ ¢) Pung ‘ d) Pung ‘
a) Sai:
Tacé AB=(-3,-1-1).
b) Dung:

Toa do trong tdm G la G(%;Z;—%).

¢) Pung:
Taco AB =(-3-L-1) va AC =(-1-2;-3) nén

AB.AC =(-3).(-1)+(-1).(-2) +(-1).(-3)=3+2+3=8.

d) Pung:
Taco 1(x;y;z) 1a tam duong tron ngoai tiép tam giac ABC < Al =BI =Cl,| € (ABC)
14
X="—
Al? = BI? 15
< {Cl?=BI? = y:gzﬂ E;ﬂ;—1 = P=50.
. 30 1530 3
[ AB,AC JAI =0 1
Z:__
3

Oxyz A(4,0:2) B(-4-2) 3 C(2L1)

Cau 38: Trong khong gian véi hé toa do , cho tam giac ABC voi

a) Toa do trong tdm tam gidc ABC la G(g;—l;%).

b) Biém D théa mdn ABDC la hinh binh hanh, khi d6 toa d¢ diém D la D(5;5;5).
c) Tam giac ABC la tam gi4c tu.
d) Goi diém E(a;b;c) la giao diém cua dwong thang BC véi mat phang toa do (Oxz), khi do

@+b=g.
c 2
Loi giai
| ayPing | Db)Sai | c¢)sai | d)Sai |
a) Toa do trongtam la G 4+1+2;0+(_4)+1;2+(_2)+1 =G Z;—1;1)
3 3 3 3 3

Xp—2=-3 Xp =-1
b) T gidc ABDC Ia hinh binh hanh khi va chi khi CD=AB < Vp—l=—4 < {yp=-3
I, -1=-4 Zp =—3

Vay D(-1-3,-3)

c) Tacé BC =(L5;3); AC=(-2,1-1).

Do d6 BC.AC =—2+5-3=0 nén tam gidc ABC vuongtai C.
d) Vi E thuoc mat phang Oxz nén E(a;0;c).

Tacé BE =(a-14;c+2),BC=(153).

E 14 giao diém cta duong thang BC véi mat phang (Oxz)
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Suy ra B,C,E thang hang nén hai vécto BC,BE cung phuong, do do:

s
I

a-1=k
BE=kBC <= {4=5k <
c+2=3k

(@] -~
Il I
glN gl gl

Suy ra E(g;O;EJ :@+b=9
5 5 c
Cau 39: Trong khong gian véi hé toa do Oxyz, cho AABCvéi A(L;-3;3),B(2,—4;5),C(3,-2;1)
a) AB = (-13-2).
b) Diém G(a;b;c) Ia trong tdm cua tam gidc AABC thi a+b+c=2.
¢) Biém 1(x;y;z)thoaman 21A+IB+3IC =0, khi d6 2x+y+z=4.
d) Goi M (x;y;z) 1a diém trén mat phang toa do (Oyz)sao cho biéu thirc P =-2MA? - MB? —3MC?
dat gia tri 16n nhat. Khi d6 x+y—-z<-5.
Loi giai
‘ a) Sai ‘ b) Ping ‘ c¢) Pung ‘ d) Sai ‘
a) AB = (-12). Vay a) Sai.

b) Diém G(2;-3;3)=a+b+c=2. Vay b) Diing.
c) Biém |(x;y;z)thoa man 21A+1B+3IC =0
rA(l—x;—3—y;3—z);@(2—x;—4—y;5—z);ﬁ(3—x;—2—y;l—z)

13
X==—
13-6x=0 68
21A+1B+3IC=0<{-16-6y=0< y:%:>2x+y+z:4.Véyc)Dl'mg.
14-6z=0 7
7=—
3
e e T o o . (13 -8.7
d) Goi Diém | théa mén 21A+1B+3IC =0, theo (c)ta co '(??;EJ

2MA? + MB2 +3MC? = 2MA + MB’ +3MC_
= 2(W+ﬁ\)2 +(W+@)2 +3(W+ﬁ)z
=6MI?+2IA? +IB?+3IC?* = P =—6MI* - 21A* - IB? - 3IC?
Do tong 21A% + 1B® + 3IC? khong d6i nén P dat gié tri 16n nhat khi va chi khi MI? nhé nhat hay IM
nho nhat.
Ma M nam trén mat phang (Oyz) nén IM nhé nhat khi va chi khi M Ia hinh chiéu vudng gdc cia

| 18n mit phang (Oyz). Suy ra: M (0;%8;9 = X+y—z=-5.Vayd) Sai.
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Cau 40: Cho hinh lap phuong ABCD.A'B'C'D’ canh bang 1, ¢6 tam O. Goi | 13 tdm caa hinh vuéng A'B'C'D’

va M 1a diém thudc doan thang Ol sao cho MO :%MI . Gén hé truc A'xyz nhu hinh v&.

A
[
1\
B N G
I AY
\\ | \
~ \
'“\ \ O
1 \\\’
I \\l
1 -
B I L T e o
/f4_’ oo D
’ é N
\
/, ! N
T /B lod

a) Toa do cac diém A'(0;0;0), B'(1;0;0), D'(0;1;0) va A(0;0;1)
b) Toa d6 diém M (1;1;1}
224
¢) Trong khéng gian c6 ding 2 diém N sao cho N khéng tring véi cac diém A B'D' va
ANB’'=B'ND’ = D'NA=90°?
d) Trong khéng gian gia st diém P,Q sao cho AP =AB +2AD -2AA;

A’Q=§A’B’+%A’D'+gm va J(a;b;c) 1a tam duong tron noi tiép tam giac A'PQ, khi d6

a-b+c=0.
Loi giai
‘ a) Ping ‘ b) Sai ‘ c¢) DPung ‘ d) Pung ‘
<
A
[
1\
B N G
\\ | \
N \
'“\ \ O
1 \\\’
I \\l
I .
[ MES=~J__ Yy
U N o S
2 A N D
/ é \
7 I N
T /B lod
a) PUNG

Chon hé truc toa d6 sao cho A’(0;0;0), B'(1;0;0), D’(0;1;0) va A(0;0;1).

29 | Th.s Lé Viét (THPT Thang Long, Ha Ndi) — Chuyén gia Chién lwoc Gido duc va Sy nghiép



Céu 41;

Trung tdm BDVH Unix Thiang Long - Website: trungtamunix.edu.vn
Thay Lé Viét toan Thiing Long “Khai Mé Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

b) SAI vi M(l 1 1).
2'2'3

¢) PUNG
Goi N(%y;Yo:2,)
AN = (%0; Y012 —1); BN = (%X —L ¥0;2,); D'N = (%3 Yo —12,)

0 X, (% —1) + Y. + (2, -1z, =0
DO ANB'=B'ND'=D'NA=90° nén { AN.D'N =0 < { X2 + Y, (y, 1) + (z, ~1)z, =0
DNBN=0 [%(%-1+(Y,-1y,+25 =0

Giai hé ta dugc x, =y, =2,=0; X, =Y, =2, :g

Khi d6 c6 hai diém N thoa man diéu kién trén.

d) PUNG

Tacé A'P=(12,-2), TQ:[%% gj,do d6o A'P=3, A'Q=4, PQ=5.VaiJ(a;b;c) latdm duong tron
ndi tiép tam giac A'PQ ta lai c6

PQ.JA'+ A'P.JQ + A'Q.JP =0 ta giai tim duoc toa do J(1;1;0).

Vay a-b+c=0.

Trong khong gian Oxyz , cho hinh lap phuong ABCD.A'B'C'D c¢6 canh bang 1.

A D’

a) AC’= AB+AD + AA'.

b) Néu A(0;0;0), B(10;0), D(0;1;0), A'(0;0;1) thi C'(1,2;3).

c) Néu A(0;0;0), B(10;0), D(0;1,0), A'(0;0;1) vadiém M thoa man 2MB’—3MC +5MD’ =0 thi
M(-14;7).

d) Goi E, F lan luot thudc cac duong thang AA" va CD’ sao cho dudng thang EF vuéng goc voi
mat phang (A'BC'). Khi d6 EF =+/3.

Lai giai
| aybing | b)Sai | c¢)Sai | d)Ping
117
B'(10;1 1L D'(0;51). M| —=;=;—|.
o) B (L0), C(£50), D'(0L1). M~

Suy rac) sai
d) Gia st A(0;0;0), B(10;0), D(0;3;,0), A'(0;0;1) =C(131,0),D'(0;11), C'(L,11).
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A D
n
ILE
[T ==\
11 T~
[ F
B L | (e
I'ab — — __ _ Z L J_1Ip
/4
/I’
p
/
Iy
l
B [¢]

Dit AE = x.AA', CF = yCD' = E(0;0;x),F (-y+11Yy).

= EF =(-y+11y—-x),BA' =(-10;1),BC’ =(0;1;1).

Vi EF L(ABC) o 24 =0 @{y_“(y_x)zo@{X_yzla{Xﬂ
EF.BC'=0 1+y-x=0 =

= EF =(L11)= EF =3.

Suy ra d) ding.
Cau42: Trong khong gian Oxyz, cho hinh Iap phuong ABCD.ABC'D c¢6A(0;0;0),B(3;0;0),

D(0;3;0), A (0;0;3). Goi M, N Ian luot 14 hai diém nam trén hai canh BD, AD’ sao cho AN = DM

, P latrung diém B'C', K 1a diém thudc mat phang (Oxz).
a) Trong tdm cua tam giac PCDcé toa do la (2;%;1).
b) Gié trj nho nhiit cua biéu thic|KP+ KC + KD 12 g .

¢) G6c giira hai duong thang AP va BC' bang60°.
d) Do dai doan thing MN ngan nhit bing /2 .

Loi giai
a) Ping b) Ping c) Sai d) Sai
|
A’ D’
B c 'N
3
q | . ;;.'.::.:;f-/Lzr
................... M
e L

a)Taco: C(3;3;0),D’(0;3;3),C'(3;3;3),B'(3;0;3)
P 1a trung diém B'C nén toa do 1 P(3;g;3j
Trong tdm cua tam giac PCD la G[Z;%;l}
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Viy a) PUNG
b)Ta co \@+KT:+@\ = \3?@’\ = 3KG
\@+E+@\ min < KG min.

Do K 1a diém thugc mat phang (Oxz) nén KG min<> KG =d(G,0xz)=

N | o1

Vay b) PUNG

c)C6 AP = (3;%;3) 1a vec to chi phuong ciia dudng thang AP .

BC = (0;3;3) 1a vec to chi phuong cua duong thang BC'.

G6c giira hai duong thang AP vaBC'la g6c & Voi

— 3
‘AP.BC“ ‘3.04—.3—}-3.3‘
CoOSQ = ————= 22 :g.Suyraa=45°
AP.‘B ‘
‘ ‘ ¢ 32+(2j +324/3%7+37
Vay c) SAIl

d) M, N lan luot 13 hai diém nam trén hai canh BD, AD’ nén
AN =t,AD’, t, €[0;1]= N (0;3t,;3t,)
BM =t,AD’, t, €[0;1]= M (3-3t,;3t,;0)
Mat khac:
AN =DM < AN? =DM? < 18t2 = (3t, —3)" +(3-3t, )’
18t =18(t, -1)°
=t,-1
“lioi
Khi d6 MN2 =(3-3t,)" +(3t, 3t )" +9t?
Vai t, =t, ~1= MN? =(3-3t,)" +(3t, - 3t, +3)" +9(t, -1)" =18t —36t, +9
t, €[0;1] nén MN? min bang -9 = loai
Vi t, =1-t, = MN? =(3-3t,)" +(3t, -3+3t,)" +9(1-t,)" =54t2 —72t, + 27
t, €[0;1] nén 54t —72t, + 27 min bang 4 khi t, =§e [0;1]. Suy ra MN min bang 2.
Vay d) SAI
Cau 43: Trong khong vai hé toa @6 Oxyz cho tam gidc ABC c6 cac dinh A(1,-2;0),B(2;1-2),C(0;3,4).
a) Toa do cua véc-to AB 1a (1,3,-2).
b) Toa do hinh chiéu ciia diém B trén mat phang Oxy 1a H (0;0;-2)
c) Goi diém E(a;b;c) 1a hinh chiéu ciia C 1én AB, khi do 7a+3b+c=8.

» , b 3 1
d) Toa d6 diem M thuoc mat phang xOz sao cho T = MC + MB nh¢ nhat la M (E;O;_Ej
Loi giai
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3,

‘ a) Ping ‘ b) Sai ‘ c) Sai ‘ d) Pung ‘
a) Toa do cua véc-to AB 1a (1,3,-2).
Chon a) DPUNG
b) Toa do hinh chiéu ctia diém B trén mat phang Oxy 1a H(2;1,0).
Chon b) SAI

c) Goi diém E(a;b;c) la hinh chiéu ciia C 1én AB,
Tacé CE =(a;b-3;c—4),AE =(a-Lb+2c),AB=(13-2).

a+3(b-3)-2(c-4)=0
Vi CE L AB va vecto AE, AB cung phuong nén a-1 b+2 ¢

1 3 2
10
a=—
a+3b-2c=1 7
—=<{3a-b=5 = b:_75:>7a+3b+c:7.
—-2a-c=-2 6
C=——
7
Chon c) SAI

d) Biém M thuoc mat phang xOz suy ra M (a;0;c).
Hai diém B, C cuing phia véi mat phang xOz, ta goi B' 1a diém d6i xing cua B qua mat phang xOz
, khi 6 B'(2;-1;,-2), suy ra MB = MB'

Taco MB+MC=MB'+MC >B'C.
DAau bang xay ra khi B’,M,C thang hang.

CM =(a;-3;c—4); CB'=(2,-4;-6).

a -3 c-4 a—E 1
AM,B thinghang & = =—="—<{ 2 =M|[30,-=|.
2 -4 6 |._5, 2

Chon d) bang.
Céau 44: Trong khong gian voi hé toa do Oxyz, cho tam giac ABC voi A(L0;—2), B(—2;3;4) va C(4;—-6;1)

a) AB=(3,-36).

b) Hinh chiéu vudng goc cua B 1én truc Ox la B'(-2;3;0).

¢) Ton tai 1 diém M thudc truc hoanh sao cho tam giadc MBC vudng tai M .
d) Néu ABCD la hinh binh hanh thi toa do diém D la (1-3;7).

Loi giai
| aSai | Db)Sai | obing | d)Sai |

a) Sai.

AB=(-2-13-0;4+2)=(-3,3,6).

b) Sai.

Hinh chiéu vudng gdc cua B Ién truc Ox la B'(-2;0;0).
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c) Pung.
M thudc truc hoanh = M (x,,;0;0).
Tam giac MBC vudng tai M
Suy ra MB-MC =0.
= (~2-Xy )-(4—xy ) +3-(~6)+4-1=0.
= X, —2X,, —22=0.
X :l+\/TB
X :1—\/%-
Suy ra ton tai 2 diém M thudc truc hoanh sao cho tam gidc MBC vudng tai M .
d) Sai.
ABCD I hinh binh hanh = AB = DC
-3=4-X, Xp =7
=33=—06-y, =>1Y,=-9.
6=1-z Z,=-5
Vay D(7;-9;-5).
Trong hé toa do Oxyz, cho cac diém A(5;3;4),B(1,2;1),C(8;—3;2). Goi D(a;b;c) la chan duong
phan giac trong keé tir dinh A cua tam gidc ABC.

=

a) Trong tdm cua tam giac ABC c0 toa do G(%%%)
b) BC =5v2.
c) Tam giac ABC la tam giac vuéng.
d) Giatri a+2b+3c la mot s6 nguyeén.
Lai giai
‘ a) Ping ‘ b) Sai ‘ ¢) Pung ‘ d) Sai ‘

a) Ap dung cong thuc toa do trong tm tam giéc, ta co
3+2+(-3
G(5+1+8_ +2+( )-4+1+2]:>G(E-E-Z

;—;— |. Suy ra dang.
3 3 3 333} yTadlng

b) Taco BC =[BC| = /(8-1)" +(-3-2)° +(2-1)° =5/3. Suy rasai.

c) Ta co AB(~4;-1,-3),AC(3,-6;-2),BC(7;-5;1) va
AB.AC =(~4).3+(-6).(~1)+(~3).(-2) =0 nén tam giGc ABC vudng tai A.Suy ra ding.
d) Taco DB _AB _ m:ﬁ:—@ﬁ c>(1—a;2—b;1—c)=—@(8—a;—3—b;2—c)
DC AC 7 7 7
a~3,95
=<{b~-1,07 nén a+2b+3c khdng nguyén. Suy ra sai.
c~142
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