Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa d trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

CHUONG 2
VECTO VA HE TRUC TQA PO TRONG KHONG GIAN

BAI 1
VECTO TRONG KHONG GIAN

1. Vecto trong khong gian

Vecto trong khong gian 1a mot doan thang c6 hudng.

Do dai cua vecto trong khong gian 1a khoang cach giita diém dau va diém cudi cua vecto do.
Chi y: Tuong tu nhu vecto trong mit phang, ddi voi vecto trong khong gian ta ciing c¢6 cac ki hiéu va
khai niém sau:

e Cho doan thang 4B trong khong gian. Néu ta chon diém dau 1a 4 , diém cudi 1a B thi ta co mot
vecto, ki hi¢u la AB , doc la “vecto AB ™.

¢ Khi khong can chi rd diém dau va diém cudi cua vecto, vecto con duoc ki hi¢u la a,b,u,v,...

e D dai cua vecto AB duoc ki hiéu la |E , d0 dai cua vecto a duogc ki hiéu la |Ez|.

e Duong thang di qua diém dau va cuoi cua mét vecto dugc goi la gid cta vecto.

Puong thang d 1 gid cia vecto @
Twong ty nhu vecto trong mit phang, ta co cac khai niém sau ddi vé6i vecto trong khong gian:

e Hai vecto duoc goi 1a cung phuong néu ching c6 gia song song hodc tring nhau.

e Néu hai vecto cting phuong thi chiing cing huéng hodc ngugc hudng.

e Hai vecto G va b duoc goi 1a bang nhau, ki hidu @ = b , néu ching c6 cing do dai va cing huéng.
Chii y: Tuong tu nhu vecto trong mit phang, ddi voi vecto trong khong gian ta ciing c6 cac tinh chat va
quy udc sau:

e Trong khong gian, véi mdi diém O va vecto @ cho trude, c6 duy nhit diém sao cho OM =a .

e Céc vecto c6 diém dau va diém cudi trung nhau, vi du nhu ﬂ, ﬁ, ...duoc goi 1a vecto-khong.

e Ta quy udc vecto-khong c6 d6 dai 1a 0, ciing hudng v6i moi vecto. Do d6, cac vecto-khong déu

bang nhau va dwoc ki hiéu chung 13 0.

2. Téng va hiéu cia hai vecto trong khong gian
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a. Tong ciia hai vecto
Trong khong gian, cho hai vecto @ va b . Ly mot diém A4 tiy y, v& AB=d, BC=b. Vecto AC
duoc goi 1a tong ciia hai vecto @ va b, ki hiéu a+b . Vay a+b = AB+BC = AC.

Phép 14y tong hai vecto con duoc goi 1 phép cong vecto.

Chii y: Tuong tu nhu phép cong vecto trong mit phang, phép cong vecto trong khong gian ¢ cic tinh
chat sau:

e Tinh chit giao hoan: G+b=b+a.

e Tinh chét két hop: (a@+b)+&=d+(b+¢).

e Tinh chat ctia vecto-khong: G+0=0+d=a .
Dbi vai vecto trong khong gian, ta c6 cac quy tic sau:

e Quy tic ba diém: Véiba diém A4, B,C ta ludn co: AB+BC=AC

B

o Quy téc hinh binh hanh: Néu ABCD 1 hinh binh hanh, ta c6: AB+AD = AC .

A D

B (i

e Quy tic hinh hép: Cho hinh hop ABCD.A'B'C'D', tacd: AB+ AD+ AA'= AC"

b. Hi¢u cia hai vecto
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Trong khong gian, cho hai vecto @ va b . Hi¢u cia vecto @ va vecto b 1a tong vecto a@ va vecto doi
cua vecto b ,kihiéu a—b.

Phép 1ay hiéu hai vecto con dugc goi 1a phép trir vecto.

Chii y: Trong khong gian, véi ba diém O, 4, B tiy ¥, ta ludn cé: OB—-0A=A4B.

A

o E
3. Tich ciia mdt sé v6i mot vecto trong khong gian
a. Pinh nghia:
Cho s6 k # 0 va mot vecto G = 0. Tich cua vecto d@ voi sd k 1a mot vecto, ki hiéu ka .
Vecto ki cung hudng véi @ néu k >0, nguoc huéng véi d@ néu k <0 va co do dai bang |k||c7| .
Phép 1y tich ctia mot s6 véi mot vecto goi 12 phép nhan mot s6 véi mot vecto.
Quy udc: 0. =0 va k.d=0.
b.Tinh chit:
V6i hai vecto @, 5 bat ky, voi moi sé thuc h va k, ta co:
ok(d+b)=ki+kbsk(a—b)=ki—kb
o (h+k)a=hd+ka
o h(ka)=(hk)a
eli=a,(-l)a=-a.
Chu y:
e Hai vecto d va b (b khac 0) cting phuong khi va chi khi ¢6 s6 & sao cho d = kb .
e Ba diém phan biét 4, B,C thing hang khi va chi khi c6 s6 & khéc 0 sao cho AB =k AC .
e H¢ thirc trung diém doan thang: Néu [ 1 trung diém cua doan thang AB, M tuy ¥, ta co:

IA+1IB=0; MA+MB=2MI.

e Hé thirc trong tAm tam giac: Néu G 14 trong tdm cta tam giac ABC, M tuy ¥, ta c6:
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GA+GB+GC=0; MA+MB+MC =3MG

e H¢ thirc trong tAm tir di€n: Cho G 14 trong tdm cua tir dién ABCD, M tuy y. Ta co:

GA+GB+GC+GD =0; MA+MB +MC + MD = 4MG

c. Su dong phing ciia ba vecto (tham khio thém)

e Ba vecto dugc goi 1a dong phing néu cac gia cua ching cung song song véi mot mit phang.

e Piéu kién dé ba vecto ddng phing: Cho ba vecto a,b,¢, trong d6 @ va b khong cung phuong.
Khi d6: a@,b,¢ ddng phing khi va chi khi ton tai cip sé duy nhat m,n e R sao cho & =ma + nb

e Cho ba vecto d@,b,¢ khong ddng phing, ¥ tuy ¥.

Khi d6: 3Im,n, peR: X =mad+nb + pc

4. Tich vo hudng cia hai vecto trong khong gian

a. Goc giira hai vecto
Trong khong gian, cho hai vecto @ va b déu khac vecto 0. Tir mot diém O bét ki ta v& OA=a va

OB=h.

Goc cho hai vecto @ va b trong khong gian, ki hiéu (5,5 ) , 1a gbc gitra hai vecto OA4,0B.

B }
\ il v
0

f.f/
/

Chu y:
* 0°<(d,b)<180°
e Néu (d,b)=90" thi tandi ring @ va b vudng goc v6i nhau, ki higu1a @ Lb .
e Goc gitra hai vecto cung hudng va khac 0 ludn bang 0°.
e Goc gifra hai vecto ngugc hudng va khac 0 ludén bang 180°.

a % b £ £ i

f

(@ b)=0" (€. d)=180°
b. Tich v6 hwéng cua hai vecto
Trong khong gian, cho hai vecto @ va b déu khac vecto 0. Tich vé hwéng cua hai vecto @ va b 1a
mot sb thue, ki hiéu @.b , duge xac dinh boi cong thirc sau: ab = |E|.|l;|cos(ﬁ,l;)
Chu y:
e Truong hop c6 it nhét mot trong hai vecto @ va b bang 0, ta quy u6c a.b =0.

e Vi hai vecto @ va b déu khac vecto 0,tacod d L b<idb=0.
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e Khi a=5 thi tich vo huong a.b duoc ki hiéu 1a @* va duoc goi 1a binh phuong v6 hudng cua
vecto a .
|2

Tacod d’ = |Zz|.|c7|c0s 0° = |Zi . Vay binh phuong v6 huéng ciia mot vecto ludn bang binh phwong do

dai cua vecto do.
e Tinh chit cia tich vo hudng: Véi ba vecto a, Z), ¢ batkiva moi sd k&, ta co:
+ab=ba (tinh chét giao hoan)
+ a(b+c)=ab+ac (tinh chét phan phdi)
+ (ka)b=k(ab)=akb)
Nhan xét: Tl cac tinh chét cua tich vo hudng cua hai vecto ta suy ra:
o (a+b) =a*+2ab +5’
o (a-b) =@ -2ab+5?

. (a+5)(a—5)=52—b2

CHU PE 1

CAC PHEP VECTO TRONG KHONG GIAN
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e Quy tic ba diém: Véiba diém 4, B,C taludn c6: AB+BC = AC

e v4i ba diém O, 4, B tuy v, ta ludén co: OB-0OA=A4B.

A

e Quy tic hinh binh hanh: Néu ABCD 14 hinh binh hanh, ta c6: AB+AD = AC .

A D

B (i
e Quy tic hinh hp: Cho hinh hop ABCD.A'B'C'D", ta co: AB+AD+ AA' = AC'
S
f;'ﬁ/ .'I

B {
e H¢ thirc trung diém doan thing: Néu / 13 trung diém cta doan thang 4B, M tuy ¥, ta co:
IA+1B=0; MA+MB=2MI .
e Hé thirc trong tAm tam giac: Néu G 14 trong tdm cta tam giac ABC, M tuy ¥, ta c6:
GA+GB+GC =0; MA+MB+MC =3MG
e H¢ thirc trong tAm tir dién: Cho G 14 trong tdm cua t& dién ABCD, M tuy y. Ta co:

GA+GB+GC +GD =0; MA+MB+ MC + MD = 4MG

e Ba diém phan biét 4, B,C thing hang khi va chi khi c6 s6 & khéc 0 sao cho AB =k AC .

DANG 1

CAC PHEP VECTO TRONG KHONG GIAN
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PHAN I. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Caul. Cho hinh t dién ABCD c6 trong tim G . Ménh d& nao sau day sai.

A. AG

2(4B+4C+4D). B. 4G = (4B+4C+4D).
3 4

C. 0G=(04+0B+0C +0D). D. G+ GB+GC+GD =0,
Cau 2. Chotirdién ABCD. Goi P, Q latrung diém ciia AB va CD.Chon khrfmg dinh dung?

S — 1 —— —

A. PQ:Z(BC+AD). B. PQ:E(BC+AD).

C. PO~ (BC- D). D. PG = BC + 4D.
Cau 3. Trong khong gian cho diém O va bon diém 4, B,C, D khong thang hang. Diéu kién can va du
dé 4,B,C,D tao thanh hinh binh hanh la:

A. O+ 0B=0C+10D. B. 04+ L0C=0B+10D.
2 2 2 2
C. OA+0C =0B+0D. D. OA+OB+0C+0D=0.

Cau 4. Trong khong gian cho diém O va bén diém 4, B, C, D khong thang hang. Piéu kién can va
didé 4, B, C, D tao thanh hinh binh hanh 1a

A. OA+OB+0C+0D=0. B. 0A+0C=0B+0D.
C. 52%55:55%55. D. 52%56:573%55.

Cau5. Cho tir dién ABCD. Goi M, N lan luot 1a trung diém cta 4B, CD va G la trung diém

ctia MN . Trong cac khang dinh sau, khang dinh ndo sai?

A. MA+MB+MC +MD = 4MG B. GA+GB+GC =GD

C. GA+GB+GC+GD=0 D. GM +GN =0.
Cau 6. Cho tr dién ABCD. Goi 1,J lan luot 1a trung diém cua AB va CD, G la trung diém cua 1J .
Cho cac dang thirc sau, dang thirc ndo dung?

A. GA+GB+GC+GD =0 B. GA+GB+GC+GD=2I]

C. GA+GB+GC+GD =JI D. GA+GB+GC +GD =-2JI
Cau7. Cho hinh hop ABCD.4,B,C,D,. Trong cac khang dinh sau, khang dinh nao sai?

A. A—CI+TC:2A—C. B. A—CI+C—AI+2?C:6.

C. TCﬁTC:TAI. D. C—AI+A—C:CT?1.

Cau8. Cho hinh hop ABCD.A'B'C'D’ véitam O. Hay chi ra dang thiic sai trong céc dang thirc sau day:

A. AB+BC+CC' = AD'+D'O+0C’ B. AB+ AA' = AD + DD’
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— — —_— _ —

C. AB+BC'+CD+D'A=0 D. AC'= AB+ AD+ AA’.
Cau9. Cho hinh hop ABCD.A,B,C,D, . Chon dang thuc sai?

A. BC+BA=B,C, +B 4, . B. AD+D,C, + D, 4, = DC .

C. BC+BA+ BB, =BD, . D. BA+ DD, + BD, = BC .
Ciu 10. Cho hinh lang try tam gidc ABC.4,B,C,. Dit A—A1 = &,E = B,R‘ = E,ﬁ' = 3, trong cac déng
thirc sau, dang thtrc nao dung?

A.a+b+c+d=0. B. a+b+c=d. C.b—c+d=0. D.a=b+c.
Cau 11. Goi M,N lan luot 14 trung diém cua cac canh AC va BD cua tit dién ABCD . Goi [ 1a trung
diém doan MN va P 1a 1 diém bat ky trong khong gian. Tim gia tri ciia k thich hop dién vao dang thirc
vecto: I71+(2k—1)]§+kﬁ+i) =0

A k=2. B. k=4. C.k=1. D. £k =0.
Céu 12. Cho tir dién ABCD. Goi G 1a trong tim tam giac ABC. Tim gid tri cua k thich hop dién vao
dang thirc vecto: DA+ DB+DC =kDG

A.k=l. B. k=2. C. k=3. D.k=l.
3 2

Cau 13. Cho hinh hop ABCD.A'B'C'D’. Tim gia tri cia k thich hop dién vao dang thuc vecto:

E+B71’+k(ﬁ+€'D)z6.

A. k=0. B. k=1. C.k=4. D. k=2.

PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.
Cau 14. Cho hinh hp ABCD.A'B'C'D".

A. AB=A'B'=DC=D'C'

B. AC=A'C'

C. AB+A'D'+CC'= AC .

D. AB+BC+CC'+C'D'=AD"
Céu 15. Cho hinh hop 4BCD.A'B'C'D'

A. AB+B'C'+DD'= AC'
B. BD-DD'-B'D'= BB’

C. AC+BA'+DB+C'D=0 .
D. AB'=C'D D
Cau 16. Hiy nhan xét tinh dung hodc sai clia cic ménh dé sau day:

Z —_— _ _ _—

A. Tir gidc ABCD 14 hinh binh hanh néu AB+BC+CD+DA=0 .



Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa d trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS
B. Tt giac ABCD 1a hinh binh hanh néu AB=CD_

C. Cho hinh chép S.ABCD . Néu c6 SB+SD = SA+SC thi ti giac ABCD 1a hinh binh hanh.
D. Tir giac ABCD 14 hinh binh hanh néu 4B+ AC = AD _
Cau 17. Trong mit phang cho tir gidc ABCD c6 hai duong chéo cit nhau tai O.
A.Néu ABCD 14 hinh binh hanh thi OA+OB+0OC+0D =0.
B. Néu ABCD la hinh thang thi O4 + OB +20C +20D =0

, —_— —_— _— _ —

C.Néu O4+0B+0C+0D =0 thi ABCD 1a hinh binh hanh.
D. Néu O4+OB+20C +20D =0 thi ABCD la hinh thang.

Cau 18. Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh. Pat SA=a; SB=b; SC=¢;

SD =

W)

QU
+
ol
Il
QU
Sy

—+

Uy

+

o w >
Ql
+
Sy
Il
ol

INY
Q)

.d+d=b+
D.Gi+b+¢+d=0.

Céu 19. Cho hinh chop S.ABCD . Goi O 1a giao diém cua AC va BD.
A.Néu SA+SB+2S8C +2SD =680 thi ABCD 14 hinh thang.
B. Néu ABCD la hinh binh hanh thi S4+SB+SC+SD =450 .
C. Néu ABCD 1a hinh thang thi S4+SB+2SC +2SD =6S0.

D. Néu SA+SB+SC+SD =480 thi ABCD 14 hinh binh hanh.
Cau 20. Cho hinh chép S.ABCD.

A.Néu ABCD 1a hinh binh hanh thi SB+SD =S4+ SC.

B. Néu SB+SD =SA4+SC thi ABCD 14 hinh binh hanh.

C. Néu ABCD 1a hinh thang thi SB+ 28D =SA4+2SC.

D. Néu SB+2SD =SA+2SC thi ABCD 1a hinh thang.
Céu 21. Cho hinh hop 4BCD.4B,C,D, v6i tam O.

A. AB+ TAI = AD+ D—D1 .

B. TCl — AB+AD+ A—A] .

C. AB+BC,+CD+D,A=0.

D. AB+BC+CC, = AD, + D,0+OC, .
PHAN III. Cau tric nghiém tra 161 ngin. M&i cAu héi thi sinh chi tra 1oi dap 4n.
CAu 22. Cho ti dién ABCD. Goi M va N lan luot 1a trung diém cia 4B vaCD. Tim gia tri cua k

thich hop dién vao ding thirc vecto: MN =k (E’ + @)
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Cau 23. Goi M, N lan lugt 1a trung diém ctia cdc canh AC va BD ctia tir dién ABCD. Goi I 14 trung
diém doan MN va P 1a 1 diém bat ky trong khong gian. Tim gia tri cia k thich hop dién vao ding thuc
vecto: ﬁ:k<ﬁ+ﬁ+P—C+P—D).

Céu 24. Cho t dién ABCD. Goi M va N lan luot 1a trung diém cua 4B va CD. Tim gia tri cta k&
thich hop dién vao dang thirc vecto: MN = k(ﬂj + B—C")

Cau 25. Cho hinh hop ABCD.A'B'C'D’. Tim gia tri cia k thich hop dién vao dang thuc vecto:
BD-D'D-B'D' = kBB’

Céau 26. Cho hinh hop ABCD.AB,C,D,. Tim gia tri cua k thich hop dién vao dfmg thirc vecto:

AB+B,C +DD, =k AC,

DANG 2

PHAN TiCH MOT VECTO THEO CAC VECTO
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PHAN 1. CAu trac nghiém nhiéu phwong 4n lya chon. Moi cAu héi thi sinh chi chgn mdt phwong

an.
Cau 27. Cho t&r dién ABCD. Pat AB=a,AC=b,AD=c, goi G la trong tdm cia tam giac BCD.
Trong céac dang thtc sau, dang thirc nao dung?
A AG=a+b+c. B AC=x(a+b+c). €. AG=2(a+b+c). D.AG=—(a+h+c).
3 2 4
Cau 28. Cho tor dién ABCD. bat AB = Zz, AC=b, AD = E, goi M 1a trung diém cua BC. Trong cic
khang dinh sau, khang dinh nao ding?
A. DM =1 (a+5-2¢) B. DM == (-2a+b+¢)
2 2
C. DM =+(a-25+¢). D. DM =~(a-+25-¢)
2 2

Cau29. Cho tr dién ABCD. Goi M va P lan luot 1a trung diém cia 4B va CD. Dit

AB=b,AC=c,AD=d. Khang dinh nao sau day ding.
A.]\T’:%(E+3+B). B.M’o:%(zm;_z).
c.m:%(zu;_a). D.W):%(E+3—5).

Cau 30. Cho hinh 1ap phuong ABCD.4,B,C,D,. Goi O la tam ctia hinh 1ap phuong. Chon dang thic

dang?
A. 40=1(4B+ 4D+ 44 B. 40 =~ (4B +AD+ A4,
3 2
C. 40=(4B+ 4D+ 44 D. 40=2(4B+AD+44)).
4 3

Cau 31. Cho lang try tam gidc ABC.A'B'C’' ¢ AA' = a, AB=b,AC =c. Hay phan tich (biéu thi) vecto
BC' qua céc vecto Zz,l;, c.

A. BC'=a+b-c B. BC'=—a+b-c C. BC'=—a—b+c D. BC'=a—-b+c.
Cau 32. Cho lang try tam gidc ABC.A'B'C' ¢6 AA'=a, AB=b, AC = c. Hiy phan tich (biéu thi) vecto
B'C qua cac vecto a,b,c.

A. BC=a+b-c. B. BC=-a+b+c. C. BC=a+b+c. D. BC=-a-b+c.
Céu 33. Cho hinh ling tru ABCA'B'C’', M 1a trung diém cuaBB’. Dit CA=a,CB=b, AA'=c.
Khang dinh nao sau diy ding?

A.m:mz_%z; B.W=E+E—%5. c.mzz_;%z. D.ng—2+%g.
Cau 34. Cho hinh hop ABCD.A'B'C'D' c¢6 tam O. Goi I la tdm hinh binh hanh ABCD. DPit

AC' =ii ,CA'=v, BD' =%, DB' =y . Khing dinh nao sau day dang?
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A. 2@:%(ﬁ+vﬂz+y). B. 2&:—%(5+§+f+;).
C. 257:%(%%%;). D. 257:—%(ﬁ+v+)z+y).

Cau 35. Cho hinh hop ABCD.4,B,C,D,. Goi M 1a trung diém 4D . Chon dang thirc dung.

S — 1

A. BM =BB+B A +BC, . B. GM =CC+CD +-CB,.
C.CM=CC +%ch1 +%c1/31 : D. BB, + B/ A +BC,=2BD.

PHAN II. Cau tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 161 dap an.

Cau 36. Cho tor dién ABCD va [ la trong tdm tam giac ABC. Phan tich vecto SI theo ba vecto
S4,5B,SC .

Cau 37. Cho tir dién ABCD c6 G la trong tdm tam gidc BCD. Dat ¥=A4B; y :E’; Z=AD. Phan
tich vecto AG theo ba vecto X, 9,z .

Chu 38. Cho tit dién ABCD. Goi M va P lan luot 1a trung diém cua AB va CD. Dit AB=b,
AC = c, AD = d . Phan tich vecto MP theo ba vecto 3,15,5 .

C4au 39. Cho hinh ling tru ABC.A'B'C', M 1a trung diém cua BB'. Pit CA=a, CB=b, AA' =¢C.

Phan tich vecto AM theo ba vecto a ,I; ,C .

DANG 3
HAI VECTO CUNG PHUONG

BA PIEM THANG HANG
TAP HQP PIEM THOA MAN PANG THUC VECTO
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PHAN I. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Cau 40. Cho x =2a+b;y =—6a—3b.Chon ménh d& ding nhat?

A. Hai vecto x va }/ la cung phuong

B. Hai vecto x va y 1a cing phuong va cing huéng

C. Hai vecto x va )7 la cung phuong va nguoc hudng

D. Hai vecto x va ;/ 1a khong cung phuong

Cau 41. Cho ba vecto a,b,c khong ddng phing. Xét cac vecto x= 2;1—13;} =—4a+2b;z=-3b-2c .

Chon khang dinh ding?
A. Haivecto ;,2 cung phuong. B. Haivecto ;c,;/ cung phuong.
C. Haivecto x;z cung phuong. D. Pap an A, B, C, déu sai.

dién). Goi G, la giao diém ciia GA va mp (BCD). Trong cac khing dinh sau, khing dinh nao dung?

A. GA=-2G,G . B. GA=4G,G. C. GA=3G,G. D. GA=2G,G.
Cau 43. Cho hinh chép S.4BCD c6 day 1a hinh binh hanh tim O. Goi G la diém thoa mén:
GS+GA+GB+GC+GD =0. Trong céac khang dinh sau, khang dinh nao dung?

A. G, S, Okhoéng thang hang. B. GS =40G

C. GS =50G D. GS =30G.

PHAN II. CAu tric nghiém ding sai. Trong mdi y A), B), C), D) & mi cau, thi sinh chon diing hoic
sai.
Cau 44. Cho hai diém phéan biét 4, B va mot diém O bat ky khong thudc duong thang AB .

A. Piém M thudc duong thing 4B khi va chi khi OM = OA+OB.

B. Diém M thudc dudng thing 4B khi va chi khi OM = OB =kBA.

C. Diém M thude dudng thang AB khi va chi khi OM =kOA+(1-k)OB.

D. biém M thudc duong thing AB khi va chi khi OM = OB = k(@ —@) .
Cau 45. Cho hinh hop ABCD.A'B'C'D' ¢6 tim O. Pit AB=a; BC=b. M la diém xac dinh boi
_— 1. -
OM = E(Cl — b) .

A. M latam hinh binh hanh ABB'A’.

B. M 1a tam hinh binh hanh BCC'B’.
C. M latrung diém BB'.
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D. M latrung diém CC".

Cau46. Cho t¢ dién ABCD. Nguoi ta dinh nghia “G 1a trong tdm t@¢ dién ABCD khi

GA+GB+GC+GD=0".
A. G latrung diém cua doan IJ (I, J lan luot 1a trung diém 4B va CD).
B. G la trung diém cua doan thang ndi trung diém ciia AC va BD.
C. G la trung diém ctia doan thang néi trung diém cua 4D va BC.

D. Chua thé xac dinh duge.

PHAN III. Cau tric nghiém tra 1oi ngin. M&i cAu héi thi sinh chi tra 1oi dap 4n.

Cau 47. Cho hinh hop ABCD.A'B'C'D'. M 1a diém trén AC sao cho AC =3MC. Liy N trén doan
C'D sao cho xC'D =C'N . Véi gia tri nao cia x thi MN // BD'.

Céu 48. Cho hinh hop A4BCD.A'B'C'D". Xac dinh vi tri cac diém M, N lan luot trén AC va DC' sao

cho MN || BD'. Tinh ti s6 @
BD'

Céu 49. Cho hinh hop ABCD.A'B'C'D'. Mot dudng thiang A cit cac duong thing 44',BC,C'D' lan

luot tai M, N, P sao cho NM =2NP . Tinh Aﬂj—j

Cau50. Cho hinh hdp ABCD.A'B'C'D' wva céc diétm M,N,P xac dinh béi
MA=kMB'(k #0),NB=xNC',PC = yPD'. Hiy tinh x,y theo k débadiém M,N,P thing hing.

Cau 51. Cho ttr dién ABCD. Goi I,J lan luot la trung diém cua 4B va CD, G la trung diém cua 1J .
a) Gia su a.l] = AC+ BD thi gia trj ciia @ bang bao nhiéu?

b) Xéc dinh vi tri cia M d¢ (MA+ MB + MC + MD| nhé nhat.

Céiu 52. Trong khong gian cho tam giac ABC. Tim M sao cho gia tri cua biéu thirc
P = MA* + MB* + MC? dat gia tri nho nhat.

DANG 4

BAI TOAN THU'C TIEN UNG DUNG VECTO TRONG KHONG GIAN

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Méi ciu héi thi sinh chi chon mét phwong

an.
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Cau 53. Mot chiéc ban hoc sinh can doi hinh chir nhat dugc dat trén mat san nam ngang, mat ban song

song v&i mat san va bon chan ban vuéng géc voi mat san nhu hinh vé. Trong luc tdc dung 1€n ban dugc
biéu thi boi vecto a phan tdn déu qua bon chan ban va giy nén cac phan lyc tir mat san Ién cac chan ban

duoc bieu thi boi cac vecto b,c,d,e.

Trong cac m¢nh dé sau, ménh dé nao sai?

A. Vecto d nguoc hudng voi vecto a.

B. Céc vecto b,c,d,e cung phuong va nguoc chiéu voi vecto a.

C. Vecto b v6i vecto a dbi nhau.

D. Cac vecto B,E,E,E d6i mot cung chiéu va cung do 16n.
Céu 54. Mot tAm gd tron duoc treo song song voi mit phang ndm ngang bdi ba soi ddy khong gidn xuat
phat tr diém O trén trAn nha va lan luot bude vao ba diém A4, B,C trén tAm g5 tron sao cho céc lyc cang

E,FZ,E lan luot trén mdi day O4,0B,0C d6i modt vudng goc voi nhau va c6 do 1on

—

F|=|F|=|F,

=10(N) (xem hinh v&).

Tinh trong lugng P cua tim gd tron do.

A. 3043, B. 10. C. 10V2. D. 10V3.
CAau 55. Mot chiée 6 t6 duoc dat trén mat day dudi mdt khung st co dang hinh hop chit nhat véi day
trén 1a hinh chit nhat ABCD, mit phang (ABCD) song song v&i mit mat phang nam ngang. Khung st
d6 dugc bude vao moéc E cia chién can cau sao cho cac doan day cap EA, EB,EC,ED c6 d6 dai bang

nhau va ciing tao v4i mit phang (ABCD) mot goc 60° nhu hinh v&. Chiéc can cau kéo khung sit 1én
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theo phuong thing dung. Biét luc cing F, F,, K, F, déu c6 cuong do 5000(N) va trong lugng khung sét

1a 2000( ). Trong luong cua chiéc xe 6 to gan nhat s6 ndo sau day?

A. 15321(N). B. 6660(N). C. 5000(N). D. 10000(N).

PHAN II. Céu tric nghiém tra 10i ngin. M3i ciu héi thi sinh chi tra 161 dap an.

Cau 56. Mot tim sit tron dugc treo song song véi mit phang nim ngang béi ba soi diy khong gidn xuat

phat tir diém O trén trn nha va lan luot budc vao ba diém 4, B,C trén tAm sit tron sao cho céc luc cang

E,FZ,E lan lugt trén mdi day OA,0B,0C d6i mot vudng goc véi nhau va co6 do lon b?mg nhau

_’:_’:E

£

5

. Biét trong lugng P cua tAm sit tron d6 bang 202443 (N ) (xem hinh v¢).

Tinh luc cing cua day treo tm sit tron do.
Céu 57. Mot chiée dén chum c6 khdi lugng m =10(kg) dugc thiét ké véi dia dén duoc giit boi bén doan

cip SA,SB,SC,SD sao choS.4BCD 1a hinh chép tir gidc déu c6 ASC =45° (xem hinh vé).
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i

a) St dung cong thirc P= m§ trong do § 1a vecto gia toc roi tw do c6 do 16n IO(m / s* ) , tim do 16n cua

trong luc P tac dong 1én chiéc dén chum.

b) Tim do 1ém cua luc cing clia mdi sgi day cap.

Céu 58. Mot chiéc dén chum duoc thiét ké véi dia dén duoc gitt bai bon doan cap SA4,SB,SC,SD sao
cho S4=SB=SC=SD va ABCD la hinh vudng, dong thoi cac canh S4,SB,SC,SD tao véi mit phing

(ABCD) mot goc 6 60° (xem hinh ve).

Biét do 16n cua luc cing cuia moi sgi diy cap 4(N ) Tim d6 16n cua trong luc P tac dong lén chiéc dén
chum.

Cau 59. Mot chiée can cau, cau tam kim loai ¢6 trong luc 2000(N), duogc thiét ké véi tim kim loai
dugc gilt boi ba doan cap AB, AC,AD sao cho AB=AC=AD va BCD la tam giac déu, déng thoi cac
canh AB,AC, AD tao v6i mit phang (BCD) mot goc ¢6 30° (xem hinh v&). Tim dd 16n cua luc cing cla

moi sQi day cap.

Cau 60. Mot chiée 6 t6 duoc dat trén mat day dudi mdt khung st co dang hinh hop chit nhat véi day
trén 1a hinh vuéng ABCD, mit phang (ABCD) song song v&i mit mat phang nam ngang. Khung sat do

duoc budc vao méc E cua chién can cau sao cho cac doan day cap EA, EB,EC,ED c6 do dai bang nhau
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va cung tao voi mit phang (ABCD) mot goc 45° nhu hinh v&. Chiée can ciu kéo khung sat 1én theo

phuong thing dung. Biét luc cang ‘Fl‘ =‘E‘ :‘E‘ :‘E

, trong lugng khung sat 1a lOOO(N ) va trong

luong cua chiéc xe 6 to 4000( N ). Tinh cuong d¢ luc cang cua céc doan déy cép.
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CHUONG 2
VECTO VA HE TRUC TQA PO TRONG KHONG GIAN

BAI 1
VECTO TRONG KHONG GIAN

1. Vecto trong khong gian

Vecto trong khong gian 1a mot doan thang c6 hudng.

Do dai cua vecto trong khong gian 1a khoang cach giita diém dau va diém cudi cua vecto do.
Chi y: Tuong tu nhu vecto trong mit phang, ddi voi vecto trong khong gian ta ciing c¢6 cac ki hiéu va
khai niém sau:

e Cho doan thang 4B trong khong gian. Néu ta chon diém dau 1a 4 , diém cudi 1a B thi ta co mot
vecto, ki hi¢u la AB , doc la “vecto AB ™.

¢ Khi khong can chi rd diém dau va diém cudi cua vecto, vecto con duoc ki hi¢u la a,b,u,v,...

e D dai cua vecto AB duoc ki hiéu la |E , d0 dai cua vecto a duogc ki hiéu la |Ez|.

e Duong thang di qua diém dau va cuoi cua mét vecto dugc goi la gid cta vecto.

Puong thang d 1 gid cia vecto @
Twong ty nhu vecto trong mit phang, ta co cac khai niém sau ddi vé6i vecto trong khong gian:

e Hai vecto duoc goi 1a cung phuong néu ching c6 gia song song hodc tring nhau.

e Néu hai vecto cting phuong thi chiing cing huéng hodc ngugc hudng.

e Hai vecto G va b duoc goi 1a bang nhau, ki hidu @ = b , néu ching c6 cing do dai va cing huéng.
Chii y: Tuong tu nhu vecto trong mit phang, ddi voi vecto trong khong gian ta ciing c6 cac tinh chat va
quy udc sau:

e Trong khong gian, véi mdi diém O va vecto @ cho trude, c6 duy nhit diém sao cho OM =a .

e Céc vecto c6 diém dau va diém cudi trung nhau, vi du nhu ﬂ, ﬁ, ...duoc goi 1a vecto-khong.

e Ta quy udc vecto-khong c6 d6 dai 1a 0, ciing hudng v6i moi vecto. Do d6, cac vecto-khong déu

bang nhau va dwoc ki hiéu chung 13 0.

2. Téng va hiéu cia hai vecto trong khong gian
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a. Tong ciia hai vecto
Trong khong gian, cho hai vecto @ va b . Ly mot diém A4 tiy y, v& AB=d, BC=b. Vecto AC
duoc goi 1a tong ciia hai vecto @ va b, ki hiéu a+b . Vay a+b = AB+BC = AC.

Phép 14y tong hai vecto con duoc goi 1 phép cong vecto.

Chii y: Tuong tu nhu phép cong vecto trong mit phang, phép cong vecto trong khong gian ¢ cic tinh
chat sau:

e Tinh chit giao hoan: G+b=b+a.

e Tinh chét két hop: (a@+b)+&=d+(b+¢).

e Tinh chat ctia vecto-khong: G+0=0+d=a .
Dbi vai vecto trong khong gian, ta c6 cac quy tic sau:

e Quy tic ba diém: Véiba diém A4, B,C ta ludn co: AB+BC=AC

B

o Quy téc hinh binh hanh: Néu ABCD 1 hinh binh hanh, ta c6: AB+AD = AC .

A D

B (i

e Quy tic hinh hép: Cho hinh hop ABCD.A'B'C'D', tacd: AB+ AD+ AA'= AC"

b. Hi¢u cia hai vecto
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Trong khong gian, cho hai vecto @ va b . Hi¢u cia vecto @ va vecto b 1a tong vecto a@ va vecto doi
cua vecto b ,kihiéu a—b.

Phép 1ay hiéu hai vecto con dugc goi 1a phép trir vecto.

Chii y: Trong khong gian, véi ba diém O, 4, B tiy ¥, ta ludn cé: OB—-0A=A4B.

A

o E
3. Tich ciia mdt sé v6i mot vecto trong khong gian
a. Pinh nghia:
Cho s6 k # 0 va mot vecto G = 0. Tich cua vecto d@ voi sd k 1a mot vecto, ki hiéu ka .
Vecto ki cung hudng véi @ néu k >0, nguoc huéng véi d@ néu k <0 va co do dai bang |k||c7| .
Phép 1y tich ctia mot s6 véi mot vecto goi 12 phép nhan mot s6 véi mot vecto.
Quy udc: 0. =0 va k.d=0.
b.Tinh chit:
V6i hai vecto @, 5 bat ky, voi moi sé thuc h va k, ta co:
ok(d+b)=ki+kbsk(a—b)=ki—kb
o (h+k)a=hd+ka
o h(ka)=(hk)a
eli=a,(-l)a=-a.
Chu y:
e Hai vecto d va b (b khac 0) cting phuong khi va chi khi ¢6 s6 & sao cho d = kb .
e Ba diém phan biét 4, B,C thing hang khi va chi khi c6 s6 & khéc 0 sao cho AB =k AC .
e H¢ thirc trung diém doan thang: Néu [ 1 trung diém cua doan thang AB, M tuy ¥, ta co:

IA+1IB=0; MA+MB=2MI.

e Hé thirc trong tAm tam giac: Néu G 14 trong tdm cta tam giac ABC, M tuy ¥, ta c6:
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GA+GB+GC=0; MA+MB+MC =3MG

e H¢ thirc trong tAm tir di€n: Cho G 14 trong tdm cua tir dién ABCD, M tuy y. Ta co:

GA+GB+GC+GD =0; MA+MB +MC + MD = 4MG

c. Su dong phing ciia ba vecto (tham khio thém)

e Ba vecto dugc goi 1a dong phing néu cac gia cua ching cung song song véi mot mit phang.

e Piéu kién dé ba vecto ddng phing: Cho ba vecto a,b,¢, trong d6 @ va b khong cung phuong.
Khi d6: a@,b,¢ ddng phing khi va chi khi ton tai cip sé duy nhat m,n e R sao cho & =ma + nb

e Cho ba vecto d@,b,¢ khong ddng phing, ¥ tuy ¥.

Khi d6: 3Im,n, peR: X =mad+nb + pc

4. Tich vo hudng cia hai vecto trong khong gian

a. Goc giira hai vecto
Trong khong gian, cho hai vecto @ va b déu khac vecto 0. Tir mot diém O bét ki ta v& OA=a va

OB=h.

Goc cho hai vecto @ va b trong khong gian, ki hiéu (5,5 ) , 1a gbc gitra hai vecto OA4,0B.

B }
\ il v
0

f.f/
/

Chu y:
* 0°<(d,b)<180°
e Néu (d,b)=90" thi tandi ring @ va b vudng goc v6i nhau, ki higu1a @ Lb .
e Goc gitra hai vecto cung hudng va khac 0 ludn bang 0°.
e Goc gifra hai vecto ngugc hudng va khac 0 ludén bang 180°.

a % b £ £ i

f

(@ b)=0" (€. d)=180°
b. Tich v6 hwéng cua hai vecto
Trong khong gian, cho hai vecto @ va b déu khac vecto 0. Tich vé hwéng cua hai vecto @ va b 1a
mot sb thue, ki hiéu @.b , duge xac dinh boi cong thirc sau: ab = |E|.|l;|cos(ﬁ,l;)
Chu y:
e Truong hop c6 it nhét mot trong hai vecto @ va b bang 0, ta quy u6c a.b =0.

e Vi hai vecto @ va b déu khac vecto 0,tacod d L b<idb=0.
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e Khi a=5 thi tich vo huong a.b duoc ki hiéu 1a @* va duoc goi 1a binh phuong v6 hudng cua
vecto a .
|2

Tacod d’ = |Zz|.|c7|c0s 0° = |Zi . Vay binh phuong v6 huéng ciia mot vecto ludn bang binh phwong do

dai cua vecto do.
e Tinh chit cia tich vo hudng: Véi ba vecto a, Z), ¢ batkiva moi sd k&, ta co:
+ab=ba (tinh chét giao hoan)
+ a(b+c)=ab+ac (tinh chét phan phdi)
+ (ka)b=k(ab)=akb)
Nhan xét: Tl cac tinh chét cua tich vo hudng cua hai vecto ta suy ra:
o (a+b) =a*+2ab +5’
o (a-b) =@ -2ab+5?

. (a+5)(a—5)=52—b2

CHU PE 1

CAC PHEP VECTO TRONG KHONG GIAN
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e Quy tic ba diém: Véiba diém 4, B,C taludn c6: AB+BC = AC

e v4i ba diém O, 4, B tuy v, ta ludén co: OB-0OA=A4B.

A

e Quy tic hinh binh hanh: Néu ABCD 14 hinh binh hanh, ta c6: AB+AD = AC .

A D

B (i
e Quy tic hinh hp: Cho hinh hop ABCD.A'B'C'D", ta co: AB+AD+ AA' = AC'
S
f;'ﬁ/ .'I

B {
e H¢ thirc trung diém doan thing: Néu / 13 trung diém cta doan thang 4B, M tuy ¥, ta co:
IA+1B=0; MA+MB=2MI .
e Hé thirc trong tAm tam giac: Néu G 14 trong tdm cta tam giac ABC, M tuy ¥, ta c6:
GA+GB+GC =0; MA+MB+MC =3MG
e H¢ thirc trong tAm tir dién: Cho G 14 trong tdm cua t& dién ABCD, M tuy y. Ta co:

GA+GB+GC +GD =0; MA+MB+ MC + MD = 4MG

e Ba diém phan biét 4, B,C thing hang khi va chi khi c6 s6 & khéc 0 sao cho AB =k AC .

DANG 1

CAC PHEP VECTO TRONG KHONG GIAN
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PHAN I. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Cau 1. Cho hinh tr dién ABCD c6 trong tim G . Ménh dé nao sau day sai.

A. 4G = (4B + 4C-+ AD). B. 4G (4B +A4C+AD).
C. 0G=(04+0B+0C +0D). D. G+ GB+GC+GD =0,
Loi giai
Chon A.

Theo gia thuyét trén thi véi O 12 mét diém bét ky ta ludn co: %:%(@w—m&:#@).
Ta thay diém O béi diém A thi ta co:
S — l— — —
AG:Z(AA+AB+AC+AD)©AG:Z(AB+AC+AD)

N Y ————
Do vy AG:E(AB+AC+AD) 14 sai.

Cau2. Cho tr dién ABCD. Goi P, O 1a trung diém ctia 4B va CD. Chon khing dinh ding?

A. PO =5(BC + 4D). B. PG = (BC+ 4D).
C. PG~ (BC - D). D. PG=BC+ 4D .
Loi giai
Chon B.

Tacod: PO =PB+BC+CO va PO=PA+ AD + DO
nén 2PQ = (PA+ PB)+ BC+ 4D +(CO+ DQ) = BC+ 4D . Viy PG =~ (BC+ 4D)

Cau 3. Trong khong gian cho diém O va bén diém 4, B,C, D khong thang hang. Piéu kién can va du
dé 4,B,C,D tao thanh hinh binh hanh la:

A. @%@:&w%@. B. @%w:@%@
C. OA+0C=0B+0D . D. OA+OB+0OC+0D=0.
Loi giai
Chon C.
A B
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OA+0OC =0B+0D < OA+0A+AC =0A+ AB+0A+BC < AC = AB+ BC

Cau4. Trong khong gian cho diém O va bén diém 4, B, C, D khong thing hang. Piéu kién cin va
didé 4, B, C, D tao thanh hinh binh hanh la

A. OA+OB+0C+0D=0. B. OA+OC=0B+0D.
C. OA+L0B=0C+10D. D. OA+L0C=0B+L0D.
2 2 2 2
Loi giai
Chon B.
10,
A D
B C

Trudce hét, diéu kién can va du d& 4BCD 1a hinh binh hanh la:

BD=BA+BC.

V&i moi diém O batkikhac 4, B, C, D, taco:

BD=BA+BC < OD—-0B=04-0B+0C - OB

< 04+0C=0B+0D.

Cau5. Cho to dién ABCD. Goi M, N lan luot 1a trung diém cia AB, CD va G la trung diém

ctia MN . Trong céc khing dinh sau, khang dinh nao sai?

A. MA+MB+MC +MD = 4MG B. GA+GB+GC =GD
C. GA+GB+GC+GD =0 D. GM +GN =0.
Loi giai
Chon B.

M, N, G lan luot 1a trung diém ctia 4B, CD,MN theo quy tic trung diém :

GA+GB =2GM;GC +GD = 2GN;GM + GN =0

Suy ra: GA+ GB+GC+GD =0 hay GA+GB+GC =-GD .

Cau 6. Cho tir dién ABCD. Goi 1,J lan luot 1a trung diém cua AB va CD, G la trung diém cua 1J .

Cho cac dang thirc sau, dang thirc ndo dung?

_— —_— _— _— — _— —_— _ _

A. GA+GB+GC+GD =0 B. GA+GB+GC+GD =21]
C. GA+GB+GC+GD=JI D. GA+GB+GC+GD =-2JI
Loi giai

Chon A.
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@+@+FC+@=(@+@)+(?€+@):2§+2@:2(§+§):6.

Cau7. Cho hinh hop 4BCD.4,B,C,D,. Trong cac khang dinh sau, khang dinh nao sai?

A. AC,+ AC=24C . B. AC,+CA4,+2C,C=0.
C. AC,+ AC = A4, . D. C4,+AC=CC, .
Loi gidi
Chon A.
D . C
A /,,B
\\J'\
E/’/ O \\\\\
> S R C
7
A B,

+ Goi O la tam cua hinh hop ABCD.4,B,C\D,.
+ Van dung cong thic trung diém dé kiém tra.

Cau8. Cho hinh hop ABCD.A'B'C'D’ véitam O. Hay chi ra dang thic sai trong céc dang thirc sau day:

A. AB+BC+CC'=A4AD'+D'0+0C’ B. AB+ AA' = AD + DD’
C. AB+BC'+CD+D'A=0 D. AC'= AB+ AD + AA'.
Loi giai
Chon B.

Tacé: AB+ AA' = AD + DD’ < AB = AD (vo li)
Cau9. Cho hinh hop ABCD.A,B,C,D, . Chon dang thuc sai?

A.R‘+ﬂ:BICI+ﬂ. B.E+D1C1+D1A1:FC.
C.§5+EZ+BT?1:E):. D.Eg+@:+@j:§5.
Loi giai

Chon D.
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~
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~

A D

Taco: E4+DD]+B—D]:E4+B—B]+B—DI:B—A]+B—D]¢B—C nén D sai.

Do R’zﬁvé ﬂ:ﬂ nén R‘+ﬁ:BlCl+ﬂ.Adﬁng

Do AD+D,C, + D,A = AD + D,B, = AD, + D,B, = AB, = DC nén

E+m+m:ﬁ? nén B ding.

Do RHLE%LB—BI=@+D—D1=B—D1 nén C dung.

Cau 10. Cho hinh lang tru tam giac ABC.4,B,C,. it A—A1 —a,AB=b,AC=c¢,BC=d, trong cac dang

thirc sau, dang thtrc nao dung?

A.a+b+c+d =0, B.a+bh+c=d. C.b—c+d=0. D.

QY
Il
S
+
(o

Loi giai
Chon C.

Ay

B,

+ D& thiy: AB+BC+CA=0=b+d-c=0.
Cau 11. Goi M, N lan luot 1a trung diém cua cac canh AC va BD cua tir dién ABCD . Goi [ 1a trung
diém doan MN va P 1a 1 diém bat ky trong khong gian. Tim gia tri cia k thich hop dién vao dang thirc
vecto: IA+ (2k —1)IB+kIC+ID =0

A k=2. B. k=4. C.k=1. D. k=0.

Loi giai

Chon C.
Ta chirng minh duoc IA+IB+IC+ID=0nén k=1
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Céu 12. Cho tir dién ABCD. Goi G 1a trong tim tam gidc ABC. Tim gié tri cua k thich hop dién vao
dang thirc vecto: DA+ DB+DC =kDG

A.k:%. B. k=2. C. k=3. D. k=—.

\S}

Chon C.
ta c6 DA+ DB+DC =3DG.
Cau 13. Cho hinh hop ABCD.A'B'C'D’. Tim gia tri cia k thich hop dién vao dang thuc vecto:
A—C+B71’+k(ﬁ+ﬁ)=@
A k=0, B. k=1. C.k=4. D. k=2.
Loi giai
Chon B.

Véi k=1 taco: Zé+ﬁ+l.(5§+C'D):ZE+E47+5§:ZE+@:ZE+6X=6.

PHAN II. Céu tric nghi¢ém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.
Cau 14. Cho hinh hop ABCD.A'B'C'D".

A. AB=A'B'=DC=D'C’

B. AC=A'C'

C. AB+A'D'+CC'= AC.

D. AB+BC+CC'+C'D'=AD"

Loi giai

. AB=A'B'=DC=D'C' PUNG
AC = A'C' PUNG
. AB+A'D'+CC'= AC . PUNG

oS A W @

. AB+BC+CC'+C'D'= AD' PUNG
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AC=A4'C'

AB+A'D'+CC'=AB+BC+CC'= AC

AB+BC+CC'+C'D'= AD"
Cau 15. Cho hinh hop 4BCD.4'B'C'D'

A. AB+B'C'+DD'= AC"
B. BD-DD'—-B'D'= BB'

_— _ _ —_— -

C. AC+BA'+DB+C'D=0 .

D. AB'=C'D
Loi giai
A. AB+B'C'+DD'= AC' PUNG
B. BD-DD'-B'D'= BB' PUNG
C. AC+BA'+DB+C'D=0 .PUNG
D. AB'=C'D SAI
B C
A D
B'~ ----------- C'’
A’ D’

_ s

—_— - _ —_— _ - _ _ —_— —

AC+BA'+DB+C'D=AC+BA'+C'B=AC+C'4'=0

AB'=DC'#C'D
Céu 16. Hay nhan xét tinh ding hodc sai ctia cac ménh dé sau day:
A. Tir gidc ABCD 14 hinh binh hanh néu AB+BC+CD+DA=0_
B. Tt gidc ABCD la hinh binh hanh néu 4B =CD
C. Cho hinh chép S.ABCD . Néu c¢6 SB+SD = SA+SC thi tr gide ABCD 1a hinh binh hanh.
D. Tir gidc ABCD 14 hinh binh hanh néu AB+ AC = AD

, _ _ _ _

B. Ttr gitc ABCD 14 hinh binh hanh néu 4B=CD SAI

C. Cho hinh chép S.ABCD . Néu c6 SB+SD = SA+ SC thi tt gidc ABCD 1a hinh binh hanh. PUNG
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D. Tir giac ABCD 14 hinh binh hanh néu 4B+ AC = AD SAI

A B

SB+S8D=SA+SC < SA+ AB+SA+AD = SA+ SA+ AC.

& AB+ AD = AC. < ABCD 14 hinh binh hanh

Céu 17. Trong mit phang cho t gidc ABCD c6 hai dudng chéo cit nhau tai O.
A.Néu ABCD 14 hinh binh hanh thi OA+OB+0C +0D =0.
B. Néu ABCD la hinh thang thi O4+OB+20C +20D =0
C.Néu O4+0B+0C+0D =0 thi ABCD 1a hinh binh hanh.
D. Néu OA+OB+20C +20D =0 thi ABCD 1a hinh thang.

Loi giai

A.Néu ABCD 1a hinh binh hanh thi O4+0OB+OC +0D = 0. SAI
B. Néu ABCD 14 hinh thang thi OA+ OB +20C +20D =0 PUNG
C.Néu 04+0B+0C+0D =0 thi ABCD 1 hinh binh hanh. SAI
D. Néu OA+OB+20C +20D =0 thi ABCD 1 hinh thang. SAI

_

Cau 18. Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh binh hanh. Pat Sd=d; SB=b; SC =

SD=d.

S 0w >
Ql
_|_
W)
Il
Sy
+
oY}

Loi giai

)
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Goi O la tam cua hinh binh hanh ABCD . Ta phan tich nhu sau:

— 77" (do tinh chit cua duong trung tuyén)
SB+SD =250

{571 +S8C =250
—SA+SC=SB+SD < d+¢=d+b .
Cau 19. Cho hinh chép S.4BCD . Goi O 1a giao diém ctia AC va BD.
A.Néu SA+SB+2SC+2S8D =650 thi ABCD la hinh thang.
B. Néu ABCD 1a hinh binh hanh thi S4+ SB+ SC +SD =450 .
C.Néu ABCD 1a hinh thang thi S4+SB+2SC +25D =650
D. Néu SA+SB+SC+SD =480 thi ABCD 1 hinh binh hanh.
Loi giai
A.Néu SA+SB+2SC+28D =650 thi ABCD la hinh thang. PUNG
B. Néu ABCD 14 hinh binh hanh thi S4+SB+SC +SD =450 . PUNG
C. Néu ABCD 1a hinh thang thi SA+ SB +2SC + 25D =650 . SAI

D. Néu SA+SB+SC+SD =480 thi ABCD 14 hinh binh hanh. PUNG

A.Ding vi S4+SB+2SC+28D =680 < OA+O0B+20C +20D =0.
Vi 0,4,C va 0, B, D thing hang nén dit OA = kOC;0B = mOD

:>(k+1)&?+(m+l)@:6.
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04_ 0B _
oc 0D
B. Diing. Hs ty bién doi bang cach chiém diém O vao vé trai.

C. Sai. Vinéu ABCD 1a hinh thang can c6 2 day 1a 4D, BC thi sé sai.

Ma OC,OD khéng cing phuong nén k =—2 va m=-2 = 2= AB//CD.

D. Ping. Tuong ty dap an A voi k =—1,m =—1= O 14 trung diém 2 duong chéo.
Cau 20. Cho hinh chép S.ABCD.

A.Néu ABCD 14 hinh binh hanh thi SB+SD =S4+ SC.

B. Néu SB+SD =SA4+SC thi ABCD 14 hinh binh hanh.

C. Néu ABCD 1a hinh thang thi SB+ 28D = SA4+2SC.

D. Néu SB+2SD =SA+2SC thi ABCD 1a hinh thang.

Loi giai

A.Néu ABCD 14 hinh binh hanh thi SB+SD = SA+ SC. PUNG

B. Néu SB+SD =S4+ SC thi ABCD 1a hinh binh hanh. PUNG

C.Néu ABCD 1a hinh thang thi SB+2SD = SA4+2SC . SAI

D. Néu SB+2SD =SA+2SC thi ABCD 14 hinh thang. PUNG
Pap 4an C sai do néu ABCD 1a hinh thang c6 2 day lan luot 1a AD va BC thi ta co

SD+28B = SC +25A.

Céu 21. Cho hinh hop 4BCD.A B,C,\D, véitam O.
A. 4B +/Tall = AD+ D—D1
B. TCl — AB+AD+ A—A]

_ _ _ _ —

C. AB+BC,+CD+D,A=0.

D. AB+BC+CC, = AD, + D,O+OC, .

Loi giai
A. AB+ A4 = AD+ DD, . SAI
B. AC, = AB+ AD + A4, . PUNG

_ _ _ _
— ,

C. AB+BC,+CD+D,A=0. DUNG

D. AB+BC+CC, = AD,+D,0+0C, . PUNG

Tac AB+AA = AB,, AD+DD, = AD, ma AB, # AD, nén AB+ A4, = AD+ DD; sai.
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PHAN III. Cau tric nghiém tra loi ngin. Mbi cAu héi thi sinh chi tra 101 dap an.
Céu 22. Cho ti dién ABCD. Goi M va N lan luot 13 trung diém cia AB vaCD. Tim gia trj cua k

thich hop dién vao dang thirc vecto: MN = k(% + E)
Loi giai

1
Pap an: £k =—
P 2

MN = %(MC +MD)(quy tic trung diém) = ; (MA +AC+MB+ BD)

Ma MA+MB =0 (vi M 1a trung diém AB) :W:%(ZAE)’).

1
Vay k=—.
1y >

Céu 23. Goi M, N lan luot 13 trung diém cta cac canh AC va BD cua tir dién ABCD. Goi I 1a trung
diém doan MN va P 1a 1 diém bat ky trong khong gian. Tim gia tri ciia k thich hop dién vao dang thirc
vecto: PI =k(ﬁ4+P—B+ﬁ+ﬁ).
Loi giai
Pap an: £k = 1
4
Tac6 PA+PC =2PM , PB+ PD =2PN
nén PA+ PB+PC + PD = 2PM + 2PN = 2(PM + PN) = 2.2.P1 = 4PI . Viy k:%
CAu 24. Cho tir dién ABCD. Goi M va N lan luot la trung diém cua 4B va CD. Tim gia tri cua k
thich hop dién vao ding thirc vecto: MN = k(ﬂ) + FC)
Loi giai
Pap an: & _1
p an: >

_ — 2MN = AD + BC + MA+ MB + DN +CN
MN =MB+BC+CN

MN = W+E+ﬁ\f} o
Ta co:

Ma M va N lan luot 13 trung diém cia 4B va CD nén MA =BM =-MB; DN = NC =—-CN
Do dé 2MN = AD + BC = MN =~ (4D + BC).

1
Vay k=—
1y >

Cau 25. Cho hinh hop ABCD.A'B'C'D’. Tim gia tri cia k thich hop dién vao dang thuc vecto:
BD-D'D-BD' =kBB
Loi gidi

Pap an: £ =1
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B’ C’

A D’

~
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|
|
Aem - -
~

~
~

% D

Tacé BD+DD' +D'B'=BB' nén k =1
Cau 26. Cho hinh hép ABCD.4BC,D,. Tim gia tri ciia k thich hop dién vao dang thiic vecto:

AB+B,C,+ DD, = kAC,
Loi giai

Pap an: k=1.

Dy C

—_— —

+ Tacod: AB+B,C,+ DD, =AB+BC+CC, =AC,.Nén k=1.

I DANG 2 I
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| PHAN TICH MOT VECTO THEO CAC VECTO I

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong

an.
Cau 27. Cho tir dién ABCD. Pit AB=a,AC=b,AD=c, goi G la trong tdm cua tam giac BCD.

Trong cac dang thirc sau, ddng thirc ndo ding?

A AG=a+b+c. B AG=x(a+h+c). C. AC==(a+h+c). D.AG=(a+b+c).
3 2 4
Loi giai
Chon C.
A
B D
M
C

Goi M 1a trung diém BC.
4G = 4B+BG =a+>BM = a+~.~(BC +BD)
3 372
BN [ A T 2R (S
=a+-(AC-4B+AD-AB)=a+—(-2a+b+c)=—(a+b+c).
3 3 3
Cau 28. Cho tr dién ABCD. bat ﬁ:&, R’:l;, E:E, goi M 1a trung diém cua BC. Trong cac

khang dinh sau, khang dinh nao ding?

A. DM =—(a+h-2) B. DI = (~2a+b+<)
C. DM =5 (a-25+¢). D. DM = (a+2b-c)
Loi giai
Chon A.

—_— — — ——. —

~ 4B+ 1AC-AD=2a+tb-c=2(a+b-20)
2 2 2 2 2
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Cau29. Cho tr dién ABCD. Goi M va P lan luot 1a trung diém cia 4B va CD. Dit

_ 5

AB=b,AC=c,AD=d. Khiang dinh nao sau day dung.

A MP=_(c+d+B). B.m%@u;_a.
_— 1 - - = - 1 - =~ -
C. MP=—(c+b=d). D. MP=—(c+d=b).
Loi giai
Chon D.

Tacs ¢+d~b=AC+ AD~ AB =24P~24M =2(MF) & MP=—(c+d -b).

Cau 30. Cho hinh 1ap phuong ABCD.4,B,C,D,. Goi O la tdm ctia hinh 1ap phuong. Chon dang thirc

dang?
A. 40=1(4B+ 4D+ 44 B. 40 =~ (4B +AD+ A4,
3 2
C. 40=(4B+ 4D+ 44 D. 40=2(4B+AD+44)).
4 3
Loi giai
Chon B.

Theo quy tic hinh hop: A—q = AB+ AD + A_A£

Mi 40 =2 AC; nén 4G~ (AB+AD+44).

Cau 31. Cho lang try tam gidc ABC.A'B'C’ co AA =a, AB=b,AC=c. Hay phan tich (biéu thi) vecto

BC' qua cac vecto a,b, c.

— — —

A. BC'=a+b-c B. BC'=—a+b-c C. BC'=—a-b+c D. BC'=a-b+c.
Loi giai
Chon D.

B

Taco: BC'=BA+AC' =—AB+ AC+ AA' =—b+c+a=a—b+c.
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Cau 32. Cho lang try tam gidc ABC.A'B'C' ¢6 AA'=a, AB=b, AC = c. Hiy phan tich (biéu thi) vecto

B'C qua cac vecto Zl, b,E.
A. BC=a+b-c. B. BC=-a+b+c. C. BC=a+b+c. D. BC=-a-b+c.
Loi giai
Chon D.

Theo quy tic hinh binh hanh ta cé:
BC=BB+B'C =—A4' +BC=—a+ AC—AB=—a—b+c.

CAu 33. Cho hinh ling tru ABCA'B'C’, M 1a trung diém cuaBB’. Dit CA=a,CB=b, AA' =c.
Khing dinh nao sau ddy ding?

A AM=ate—Yh B AM=bic—ta. C.AM=b-a+ie. D.AM=a-c+1p
2 2 2 2
Loi gidi
Chon C.
A’ C’
B'
A C
B

Ta ¢ W:E+W:@—@+%B—H:B—&+%E

Cau 34. Cho hinh hop ABCD.A'B'C'D’" c¢6 tam O. Goi I la tdm hinh binh hanh ABCD. Dbit

AC'=ii ,CA'=v, BD' =%, DB =y . Khing dinh nao sau day ding?
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A. 2@:%(ﬁ+\7+i+j}). B. 2&:—%(a+v+xw).
C. 267:%(%%%;). D. 257:—%(5+§+f+y).
Loi giai
Chon D.

Ta phan tich:
+\7:A_(7+51=(25+5(7)+(@+ﬂ):2ﬂ.

<)

+)7=W+D—B’=(@+ﬁ)+(ﬁ+ﬁ)=2ﬁ=2ﬂ,

=1

= i+V+X+y=444 =-44'4A=—-420I .
:>257=—%(L7+17+)?+)7).

Cau 35. Cho hinh hop 4ABCD.AB,C,D,. Goi M 1a trung diém AD . Chon dang thirc dung.

A. BM =BB+B A +BC, . B. CIM:C1C+C1D1+%C1B1.
C.CM=CC +%ch1 +%CIBI : D. BB, + B A +BC,=2BD.

Loi giai

Chon B.
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A. Saivi B—“IM:ng—z\z:ﬁ%(mﬁﬁ):g—mg(g@ +BD))

= @:+l<BIA1 +BA +B1C1) = @:+B—V{:+EBICI.

B.Ping vi CM =C,C+CM = C1C+%(a+@) = C1C+E(C1A1 +GD)

= C1C+1(CIBI +CD+CD;)=CC+CD, +5GB.

C. Sai. theo cau B suy ra

D. Dung vi BB, + B4, + B,C, = B4, + BC = BD, .

PHAN II. Céu tric nghiém tra 10i ngin. Mi ciu héi thi sinh chi tri 1oi dap an.
Cau 36. Cho tor dién ABCD va [ la trong tdm tam gidc ABC. Phan tich vecto SI theo ba vecto

S4,SB,SC .

Loi giai
oo e 1oy 155
Dap an: SI =-SA+-SB+=-SC.
3 3 3
Vi [ la trong tam tam gidc ABC nén SA+SB+SC =3SI < SI =§ST4+§STB+§E .

Cau 37. Cho tir dién ABCD c6 G la trong tdm tam gidc BCD. Dat X =ﬂ3; y =ZE; 7= AD. Phan

tich vecto AG theo ba vecto X, 9,z .
Loi giai

Pip 4n: E:%(mwz).
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A

Goi M la trung diém CD.
Ta phéan tich:

:AB+§[%(E+E)—E}:%(E+R’+E):%(i+j;+2).

Cau 38. Cho tir dién ABCD. Goi M va P lan luot 1a trung diém cua AB va CD. Dit AB=b,

AC=¢, AD = d . Phan tich vecto MP theo ba vecto 3,5,5.

Loi giai

Pap an: W:%(E+c§—5).

Ta phan tich:

—_—

MP = %(1\‘/15 + ]\—45) (tinh chat duong trung tuyén)

~(AC A + 4D ~ A0 | = (¢ + d - 2401

~(c+d—aB)=2(c+d-b).

Cau 39. Cho hinh lang tru ABC.A'B'C', M 1a trung diém cua BB'. Dit CA=d, CB=b, AA =C.
Phan tich vecto AM theo ba vecto G ,Z; ,C .
Loi giai

Dap an: AM =b—aG+—¢ .

1
2
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A !

CV

Ta phan tich nhu sau:

W:E+W:@—@+%B—B':E—a+EAA':I5—a+

DANG 3
HAI VECTO CUNG PHUONG
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BA PIEM THANG HANG
TAP HQP PIEM THOA MAN PANG THUC VECTO

PHAN I. Ciu tric nghiém nhiéu phwong 4an lwa chon. Mdi ciu héi thi sinh chi chon mét phwong
an.
Cau 40. Cho x=2a+ Z;,I/ =—6a-3b. Chon ménh dé ding nhat?

A. Hai vecto x va )7 la cung phuong

B. Hai vecto x va ;/ la cung phuong va cung hudng

C. Hai vecto x va )7 la cung phuong va nguoc hudng

D. Hai vecto x va )7 1a khong cung phuong

Loi gidi

Chon C.
Taco: y=—6a—3b=-3(2a+b)= y=-3x
= x va } la cung phuong va ngugc hudng.
Cau 41. Cho ba vecto a,b,c khong dong phang. Xét cac vecto x=2a —l;;; =—4a+2b;z=-3b-2c .
Chon khang dinh ding?

A. Haivecto ;,2 cung phuong. B. Haivecto ;c,;/ cung phuong.
C. Haivecto x;z cung phuong. D. Dap 4n A, B, C, déu sai.
Loi giai
Chon B.

Nhén thay: )7 = —2x nén hai vecto x;y cung phuong.
dién). Goi G, la giao diém cua G4 va mp (BCD) . Trong cac khang dinh sau, khang dinh nao dung?
A. GA=-2G,G . B. GA=4G,G . C. GA=3G,G . D. GA=2G,G.
Loi giai
Chon C.
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Theo dé: G, la giao diém cia GA vamp (BCD) = G, 14 trong tdm tam gidc BCD .

= G,A+G,B+G,C=0

Taco: GA+GB+GC+GD =0

= GA =—(GB+GC+GD) =~ (3GG, + G, A+ G,B+G,C)=-3GG, =3G,G

Cau 43. Cho hinh chép S.ABCD c6 day la hinh binh hanh tim O. Goi G 13 diém théa mén:

—_— — ——

A. G, S, Okhong thiang hang. B. GS =40G
C. GS=50G D. GS=30G.
Loi giai
Chon B.

ﬁ+@+§3+G—C+§):6@ﬁ+4?0+(@+@+0—c+@)=6

& GS +4G0 =0 < GS = 40G
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PHAN II. Ciu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi céu, thi sinh chon ding hoic
sai.
Cau 44. Cho hai diém phéan biét 4, B va mot diém O bat ky khong thudc duong thang AB .

A. Diém M thudc duong thing AB khi va chi khi OM =04+ OB .

B. Diém M thudc dudng thing AB khi va chi khi OM = OB =kBA.

C. Diém M thudc dudng thing AB khi va chi khi OM =kOA+(1-k)OB.

D. Diém M thudc dudng thing AB khi va chi khi OM = OB = k(@ - @) :

Loi giai

A. Piém M thudc duong thang AB khi va chi khi OM =0A+OB . SAI

B. Piém M thudc dudng thing AB khi va chi khi OM = OB = kBA. SAI

C. Diém M thugc dudng thing AB khi va chi khi OM =kOA+(1-k)OB. PUNG

D. Diém M thudc duong thing 4B khi va chi khi OM = OB =k(ﬁ—071). SAI
A. Sai vi OA+OB =20I (I latrung diém AB) = OM =20I = O, M, thing hang.
B. Saivi OM =0B = M =B va OB=kBA= O,B, A thing hang: vo Iy
C. O—Mzk@ﬂl—k)@ao—M—@:k(@—@) & BM =kBA = B, A,M thing hang.
D. Sai vi OB~ 04 = AB = OB = k(OB ~04)=kAB = 0, B, A thing hang: v 1y.

Cau 45. Cho hinh hop ABCD.A'B'C'D' c¢6 tam O. Pat AB=d; BC=b. M la diém xac dinh béi
_— 1/. =
0M=5( —b).

A. M latam hinh binh hanh ABB'A’.

B. M 14 t4m hinh binh hanh BCC'B'.

C. M latrung diém BB'.

D. M 1a trung diém CC'.

Loi giai

A. M 13 tam hinh binh hanh ABB'A’. SAI

B. M 1a tdm hinh binh hanh BCC'B’. SAI

C. M latrung diem BB . PUNG

D. M latrung diém CC'. SAI
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Ta phén tich:
OM =(a-5)=~(4B - BC)=~(4B - AD)=~DB.
2 2 2 2

= M 1 trung diém cta BB'.
Cau 46. Cho tir dién ABCD. Nguoi ta dinh nghia “G 1a trong tdm to¢ dién ABCD khi
GA+GB+GC+GD=0".

A. G la trung diém cua doan IJ (I, J lan luot 13 trung diém AB va CD).

B. G la trung diém cua doan thang ndi trung diém cua AC va BD.

C. G la trung diém cua doan thang ndi trung diém cua 4D va BC.

D. Chua thé xac dinh dugc.

Loi giai

A. G la trung diém cua doan IJ (I, J lan luot 1a trung diém 4B va CD). PUNG

B. G l1a trung diém cta doan thang ni trung diém cua AC va BD. PUNG

C. G 1a trung diém cua doan thiang ndi trung diém cua AD va BC . PUNG

D. Chua thé xac dinh dugc. SAI

A

C
Tagoi I va J lan luot 1a trung diém 4B va CD.
Tir gia thiét, ta bién d6i nhu sau:
Bang viéc chimg minh twong tu, ta c6 thé chimg minh duocphuong 4n B va C déu 1a cac phuong an

ding, do d6 phuwong an D sai.

PHAN III. Cau tric nghiém tra 1o ngin. Mbi cAu héi thi sinh chi tra 101 dap an.
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Cau 47. Cho hinh hop ABCD.A'B'C'D’'. M la diém trén AC sao cho AC =3MC. Lay N trén doan

C'D sao cho xC'D =C'N . Vi gia tri nao cua x thi MN // BD'.

Loi giai

Dap an: xz%.

B c’

A’ D’

/

/
B’ N
-~ \=:’ -

- —— K
/— N

A D

[
|
|
| /
|
|

—

-~
—_—

Céu 48. Cho hinh hop ABCD.A'B'C'D". Xac dinh vi tri cac diém M, N lan luot trén AC va DC' sao
cho MN || BD'. Tinh ti s6 MN
BD'
Loi gidi

1
Pap an: —.
P 3

C'

A!

BA=a,BC=b,BB'=c.
Gia sit AM =xAC,DN = yDC".

D& dang ¢6 cac biéu dién BM =(1-x)a+xb va BN =(1-y)a+b+yc. Tir d6 suy
raMN =(x—y)a+(1-x)b+yc (1)

DPé MN || BD' thi szBT)'zz(é+13+E) (2)
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T (1) va (2) ta co: (x—y)Zt+(1—x)13+yE =z(21+13+2)

o (x—y-z)a+(l-x-z

+(y—z)2=0

~
S

=
Il

x—y—z=0
Sil-x-2z=0 <

<
Il

y—z=0

N
Il

Vay cac diém M,N dugc xac dinh bai AM = %R,ITV = %D—C' .

Ta cling co MN:zBD'leD':ﬂ:l.
3 BD' 3

Céu 49. Cho hinh hop ABCD.A'B'C'D'. Mot dudng thang A cit cac duong thing 44',BC,C'D' lan

luot tai M, N, P sao cho NM =2NP . Tinh %

Loi giai
Dap an: M=
MA'
A D
|
|
B/ 1 C N
|
| |
D’
A*. N
/)
/ | /P
B’ A C’

—

Piat AD=a,AB=b,A4"'=¢.
Vi M e AA" nén AM =kAA' = ke
NeBC=BN=IBC=la, PeC'D'=C'P=mb
Tacd NM = NB+BA+ AM =—la—b+kc
W:W+B—B'+B'—C'+Cﬁ’:(l—lﬁ+ml§+g

Do NM =2NP = —la—b+kc=2[(1-1)a+mb+c]
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_1=2(1-1)

S<-1=2m Sk=2m=——,1=2.
k=2
MA

Vay —=2
ay VA

Cau50. Cho hinh hdp ABCD.A'B'C'D' va céc diétm M,N,P xac dinh béi

MA=kMB'(k #0),NB=xNC',PC = yPD'. Hiy tinh x,y theo k débadiém M,N,P thing hing.

Loi giai

b

1+
1_

_ 1
7y k ¢

Dap an: x=

bl

Dit AD=a,AB=5b,AAd'=c.
Tir gia thiét ta ¢6 :

AM

- (5+2) ()

W=B+LI(ZI+E) (2)ﬁ’=21+l;+ yl(Z—l;)(3)

xX—

Tu do ta co

x—1 k-1
I LTS A e
[x—l y—lj

MP=AP—aM =a— (- ypo| 2K 2
y—1 k-1 y

VN = AN — A =g 5+( x __k ]z
X
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Badiém M, N, P thing hang khi va chi khi ton tai A sao cho MN = AMP (*).

Thay cac vec to MN, MP véao (*) valuuy a,b,c khong ddng phéng ta tinh dwoc x = i+z = —%.

Céu 51. Cho tt dién ABCD. Goi 1,J lan luot 12 trung diém ctia 4B va CD, G 1a trung diém cua 1J .
a) Gia stt a.lJ = AC + BD thi gi4 tri cia a bing bao nhiéu?

5 | — R — RN RN

b) Xac dinh vi tri cia M dé [MA+ MB + MC + MD| nhé nhit.

Loi giai
Dap an:
a)a=2
b) vi tri cia M trung v6i G
A
I
B
R D
J
C

a) Chon A.

" =2IJ=AC+BD.

IJ=IA+AC+CJ
IJ=IB+BD+DJ

b) Chon B.

Ta c6[MA + MB + MC + MD| = 4|MG| nén [MA + MB + MC + MD| nho nhét khi M =G .

Cau 52. Trong khong gian cho tam giac ABC. Tim M sao cho gia tri cua biéu thirc
P = MA* + MB® + MC? dat gia tri nho nhét.

Loi giai

Dap an: M 1a trong tdm tam giac ABC.
Goi G 1a trong tAm tam gidc ABC = G ¢ dinh va GA+GB + GC =0.

P=(MG +Gd) +(MG +GB| +(MG+GC)

= 3MG* +2MG.(GA+GB +GC)+ G4 +GB® +GC*

=3MG’ +GA* + GB* + GC* > GA* + GB* + GC".
Dau bang xdy ra < M =G.
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Vay P. =GA> +GB*+GC* v6i M =G 1a trong tam tam giac ABC.

min

DANG 4

BAI TOAN THU'C TIEN UNG DUNG VECTO TRONG KHONG GIAN

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Mdi ciu héi thi sinh chi chon mét phwong

an.
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Cau 53. Mot chiéc ban hoc sinh can doi hinh chir nhat dugc dat trén mat san nam ngang, mat ban song

song v&i mat san va bon chan ban vuéng géc voi mat san nhu hinh vé. Trong luc tdc dung 1€n ban dugc
biéu thi boi vecto a phan tdn déu qua bon chan ban va giy nén cac phan lyc tir mat san Ién cac chan ban

duoc bieu thi boi cac vecto b,c,d,e.

Trong cac m¢nh dé sau, ménh dé nao sai?

A. Vecto d nguoc hudng voi vecto a.

B. Céc vecto b,c,d,e cung phuong va nguoc chiéu voi vecto a.

C. Vecto b véi vecto a dbi nhau.

D. Cac vecto 5,2,3,2 d6i mot cung chiéu va cung do 16n.

Loi giai

Chon C
Do bdn chan ban vuong goc voi mat san va voi mat ban nén cac vecto 13,2,3,2 cung phuong va nguoc
chidu véi vecto a.
Trong luc tac dung Ién ban duogc biéu thi boi vecto a phéan tan déu qua bdn chan ban nén cac vecto
B,E,E,E d6i mdt cung chiéu va cung do 16n.
Vecto b véi vecto a nguoc huéng chir khong phai ddi nhau vi hai vecto ddi nhgau 13 hai vecto cling
ngugc hudng, cung d6 dai. Bap an C sai
Céu 54. Mot tAm gd tron duoc treo song song voi mit phang ndm ngang bdi ba soi ddy khong gidn xuat
phat tir diém O trén trAn nha va lan luot budc vao ba diém A4, B,C trén tAm g5 tron sao cho céc lyc cang

E,F,F, lan luot trén mdi diy OA4,0B,0C d6i mét vudng gbéc v6i nhau va co do lon

—

F|=|F|=|F,

=10(N) (xem hinh v&).
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Tinh trong lugng P cta tam gd tron do.
A. 3043 B. 10. C. 10V2. D. 1033 .
Loi giai
Chon D

Goi 4,,B,,C, lan lugt la cic diém sao cho O~A1 = 171, O—B; = an TQ = }73
Lay cac diém D,, 4, B, D, sao cho OA,D,B,.C,AD,B, 1a hinh hop .
Theo quy tac hinh hop ta cé: O—A1 + O_B; + O—C; = O—D1

K

Do céc lyc cang E,E,E d6i mot vudng goc voi nhau va ¢ do 1on: ‘F] ‘ =\F,|= ‘_F: ‘ = IO(N ) nén hinh hop
OAD,B,.C,AD,B, c6 ba canh 04,0B,0C d6i mét vudng goc va bang nhau. Vi thé 04,D,B,.C, AD,B, 1a
hinh 1ap phuong c6 d6 dai canh bang 10, suy ra do dai duong chéo bang 1043

Vi tim g6 tron & vi tri can bang nén: P= FI + 1?’2 + }73

Suy ra trong luong ctia tAm gd tron: F" = ‘TQ‘ = 10\/§(N)

Céu 55. Mot chiée 6 t6 dugc dit trén mat day dudi mot khung sit co dang hinh hop chir nhat véi day
trén 13 hinh chit nhat ABCD, mit phang (ABCD) song song v&i mat mit phang nam ngang. Khung st
d6 duogc budc vao moéc E cua chién cin ciu sao cho cac doan day cap EA,EB,EC,ED co6 do dai bﬁng

nhau va ciing tao v4i mit phang (ABCD) mot goc 60° nhu hinh v&. Chiéc can cau kéo khung sit 1én
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theo phuong thiang ding. Biét lyc cing F, F,, Fy, F, déu cé cudng dd 5000( N) va trong luong khung sit

1a 2000( ). Trong luong cua chiéc xe 6 to gan nhat s6 ndo sau day?

A. 15321(N). B. 6660(N). C. 5000(N). D. 10000(N).
Loi giai
Chon A
Goi O 1a tdm hinh chit nhat ABCD, Theo bai toan thi la hinh chép E.ABCD c¢6 dudng cao la EO

R

Theo quy tac hinh binh hanh: 171 + E = 2FO; Fz + 174 =2FEO

= F{ + E + FZ + 174 =4FEO
ddy cap EA,EB,EC,ED c6 d¢ dai bang nhau va clng tao véi mit phing (ABCD) mét goc 60° nén:

— FO = EA.sin 60° = 5000.? ~ 25003

Vi chiéc xe 0 t6 & vi tri cdn bang nén: P=FE+F+F+F+F

Suy ra trong lugng ciia chiée xe 6 0 ‘13‘ 1+2000 = 4‘%‘ = ‘73‘ — 4250043 —2000 ~ 15321(N)

PHAN II. Cau tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.
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Cau 56. Mot tam sat tron dugc treo song song vdi mat phang ndm ngang bdi ba soi day khong gian xuat

phat tir diém O trén trn nha va lan luot budc vao ba diém 4, B,C trén tAm sit tron sao cho céc luc cang
E,E,E lan lugt trén mdi day OA,0B,0C d6i mot vudng goc véi nhau va c6 do lon béng nhau

—

F

F

= :F:;

. Biét trong lugng P cua tAm sit tron d6 bang 202443 (N ) (xem hinh v¢).

Tinh luc cing cua day treo tm sit tron do.
Loi giai

Dap an: ‘171‘ = Fz

- ‘E‘ —2024(N)

Goi 4,,B,,C, lan luot 1 cac diém sao cho O4, = F,, OB, =F,, OC, = F,
Lay cac diém D, 4, B,, D, sao cho O4.D,B,.C,A.D,B, 14 hinh hop .
Theo quy tac hinh hop ta co: 07411 + O—B1 + O—C1 = O—D1

—

£

—_—

£

—_—

Do céc luc cang F,F,,F, doi mot vudng goc voi nhau va c6 do 16n: =F|=F

nén hinh hop

OAD,B,.C,A,D,B, c6 ba canh 04,0B,0C d6i mdt vudng goc va bang nhau. Vi thé O4,D,B,.C,4D,B, 1a

—

Fl

—_

hinh 14p phuong c6 do dai canh bang j’; F,

=|F,|=|F,|=x, suy ra d6 dai dudong chéo bing J3x

— —_

Vi tAm g tron & vi tri cAn bang nén: P=F +F, +F,

Ta co: [P =|0D]| & 202443 = 3x & ¥ = 2024(N)
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Céu 57. Mot chiée dén chum cé khéi lugng m =10(kg) duoc thiét ké voi dia dén dugc gift boi bon doan

cip SA,SB,SC,SD sao choS.4ABCD 14 hinh chép tir gidc déu c6 ASC =45° (xem hinh v&).

a) St dung cong thic P= m§ trong do § 1a vecto gia toc roi tw do c6 do 16n IO(m / s* ) , tim do 16n cua

trong luc P tac dong 1én chiéc dén chum.

b) Tim do 1ém cua luc cing clia mdi sgi day cap.

Céu 58. Mot chiéc dén chum duoc thiét ké véi dia dén duoc gitt bai bon doan cap SA4,SB,SC,SD sao
cho S4=SB=SC=SD va ABCD la hinh vudng, dong thoi cac canh S4,SB,SC,SD tao véi mit phing

(4BCD) mét goc ¢6 60" (xem hinh v&).

Biét do 16n cua luc cing cuia moi sgi diy cap 4(N ) Tim d6 16n cua trong luc P tac dong lén chiéc dén
chum.

Cau 59. Mot chiée can cau, cau tam kim loai ¢6 trong luc 2000(N ), dugc thiét ké véi tim kim loai
dugc gilt boi ba doan cap AB, AC,AD sao cho AB=AC=AD va BCD la tam giac déu, déng thoi cac
canh AB,AC, AD tao v6i mit phang (BCD) mot goc ¢6 30” (xem hinh v&). Tim dd 16n cua luc cing cla

moi sQi day cap.
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Cau 60. Mot chiéc 6 to6 duge dat trén mat ddy dudi mot khung sat c6 dang hinh hop chit nhat véi day

trén 1a hinh vuéng ABCD, mit phang (ABCD) song song v&i mit mat phang nam ngang. Khung sat do
dugc budc vao moéc E cia chién can ciu sao cho cac doan diy cap EA, EB, EC,ED c6 d6 dai bang nhau

va cing tao v6i mit phang (ABCD) mot géc 45° nhu hinh v&. Chiéc can cau kéo khung sit 1én theo

E|=|F|=|F,| , trong lugng khung sit la 1000(N) va trong

phuong thang dimg. Biét luc cing ‘1?1‘ =

lwong ctia chiée xe 6 to 4000(N ) Tinh cuong dd luc cang cta cac doan day cap.




Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT mdoi 2025 KNTTVCS
CHU DE 2
TiCH VO HUONG CUA HAI VECTO

DANG 1
TiCH VO HUONG CUA HAI VECTO

* Dua vio dinh nghta @b =|a|.[b|cos(a,5 )

* Sir dung tinh chét va cic hang dang thirc ctia tich vo huéng cua hai vecto

[ ]
—_—
P
QY
S
Il
b
—_—
Qi
S
N —
Il
QY
—_—
™
S
N —

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Mdi ciu héi thi sinh chi chon mét phwong
an.
Caul. Cho a va b 1ahai vecto cuing hudng va déu khac vecto 0. Ménh dé nao sau day dung?

A. ab=[a)[f] B. ab-0. C.ab=-1. . b =—[al f|
Cau2. Cho haivecto a va b khac 0. Xéc dinh goc o gilra hai vecto a va b khi ab= —|Zz||5|

A. a=180°. B. a=0°". C. a=90°. D. o =45°".

Cau3. Cho hai vecto @ va b théa man |Zz|:3,

l;| =2 va a.b =-3. Xac dinh gbc o gitra hai vecto a
va b

A. a=30°. B. a =45°. C. a=60°. D. a=120°.

A : T U i B ¢ G R S
Cau4. Cho hai vecto @ va b théa man |a| :|b| =1 va hai vecto u :ga—3b va v =a+b vudng gbéc
vo1 nhau. Xac dinh goc a gitra hai vecto a va b.

A. a=90°. B. a =180°. C. a=60°. D. o =45°.

Ciu5. Cho hai vecto @ va b thoa mén diéu kién |Zz| - |b| —1va ab=3. Do dai vecto 3a+5b:
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A. 545. B. \/24. C.8. D. 124.

Cau6. Cho a, b co (&+2I;) vudng goc vdi vecto (521—45) va |Zz|:|5| . Khi do:

A. COS(ZI,E) =g. B. cos(Zz,Z;) =90°. C. cos(:z,l;) =g. D. cos(Zz,Z;) =%.
Cau 7. Cho hai vecto Zz,Z; thoa man: |Zz| =4; Z;| =3 21—5| =4. Goi a la goc gitra hai vecto 5,13. Chon
khang dinh dung?

A. cosa=%. B. a =30°. C. cosa=%. D. a =60".

- - ) - - 2y
Cau8. u va v la2 vecto déu khac 0. Khi dé ‘u +2v‘ bing
—2 —2 I —2 —2 S —2 —2 —_ = =
A.u +2v —4u.w. B.u +4v +4u.wv. C.u +4v . D. 4u-v(u —v).

Cau9. Cho hai vecto a va b ¢6 |a|=5.,

B| =12 va |d+l;| =13. Khi d6 cosincua goc gifta hai vecto

a-b vaa+b bang
RES s c.-1 p. 119
Cau 10. Cho u=a+3b vudng géc véi v="Ta—5b va x=a—4b vudng goc véi y=7Ta-2b. Khi do
gdc gitra hai vecto avab bang
A. (21,13)=75°. B. (21,5)=60°. C. (5,5):1200. D. (21,13)=45°.

Cau 11. Cho hai vecto Zz,l; thda man: |Zz| =4, Z;| = 3;21.13 =10. Xét hai vecto }= a-bx=a —2b,. Goi o

la goc gitra hai vecto ;c,} . Chon khang dinh dtng.

A. coOsa =——. B. cosa =

J15

Cau 12. Cho hai vecto Zz,Z; thoa man: |Zl| =26;

A. 25. B. V616 . C.9. D. V618.

3
C.cosa=——. D. cosa =

V15

a+ l;| =48 . Do dai vecto a—b bang?

ﬁ_
W
S‘N
W

13| —28;

PHAN II. Céu tric nghi¢ém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.

Cau 13. Cho a=3, b=5gbc gitta a va b bang 120°.
A. 5+E|=\/E

B. 5—13|=8
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Cau 14. Cho hai vecto a va b.

A. a.B:%(|a+1§2—|a|2—132)
B. db= %(|c7|2 +ff[ -|a —13|2)
C. a.B:%(|a+z§2—|a—z§2)
D. a.z?:%(|a+z32—|a—z32)

PHAN III. Cau tric nghiém tra 16i ngin. M&i cAu héi thi sinh chi tra 1oi dap 4n.

Cau 15. Cho 2 vecto a va b thoa man |a| —4,

—

b

~3va |Zz+213| =24/7. Tinh (a,b).

Cau 16. Cho hai vecto a va b tao v6i nhau gboc 120° va |Zz| =3,

B|=5.Tinh |Z:+2Z;|.

Cau 17. Cho ba vecto Zz, l;, ¢ théa man |;1| =1,

13|=2,

a-b|=3. Tinh (a-2b).(2a+b).
Cau 18. Cho hai vecto Zz,Z; cod |Zz| = |B| =1va (21,13) =60°. Xac dinh sao cho théa man |sz +l;| = \/g

Céu 19. Cho ba véc-to a, b, ¢ théa man: |Zz|=4,

13|=1,

E|=5 va 5(13—&)+32=6. Khi d6 biéu thirc

M=ab+b.c+c.a cogiatrbao nhidu?

. - oz U T BT N S -
Cau 20. Cho hai véc to a va b thoa man cac dieu kién |a| =E|b| =1, a—2b| =415. bat u=a+b va

v=2ka-b , ke R . Tim tt ca cac gia tri cua k sao cho (ﬁ,;) =60°

DANG 2
GOC GIUA HAI VECTO



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

QY

o cos(ﬁ,g):| Z|;E|

edilbeodb=0.

QU

e Goc giita hai vecto cung huéng va khac 0 ludn bang 0° .
e Goc gitra hai vecto nguoc hudng va khac 0 ludn bang 180°.

i b > c d

f
3

(da.b)=0" (2. d)=180°

PHAN I. Ciu tric nghiém nhiéu phwong an lwa chon. Mdi ciu héi thi sinh chi chon mét phwong
an.
Cau 21. Cho tit dién ABCD ¢6 AB=AC=AD va BAC =BAD=60". Hay xac dinh goc giita cap
vecto AB va CD ?

A. 60°. B. 45°. C. 120°. D. 90°.
Céu 22. Cho hinh chép S.ABC c6 SA=SB=SC va ASB=BSC =CSA. Hiy xac dinh géc giira cip
vecto SA va BC?

A. 120°. B. 90°. C. 60°. D. 45°.
Cau 23. Cho hinh chép S.4BCD c6 day 1a hinh vuéng ABCD canh bang a va cic canh bén déu bang
a.Goi M va N lan luot 1 trung diém ctia 4D va SD. S6 do clia goc (MN,SC) bang:

A. 45° B. 30° C. 90° D. 60°
Céu 24. Cho tir dién ABCD déu canh bang a. Goi O 1a tim dudng tron ngoai tiép tam giac BCD . Goc
giita A0 va CD bang bao nhiéu ?

A. 0°. B. 30°. C. 90°. D. 60°.
Cau 25. Cho tir dién ABCD v61 AB 1 AC, AB L BD. Goi P, Q lan luot 1a trung diém cua AB va
CD . Géc giita PQ va AB 1a?

A. 90°. B. 60°. C. 30°. D. 45°.
Cau 26. Cho tir dién ABCD c¢6 AB = AC = AD va BAC = BAD =60°,CAD =90°. Goi I va J lin luot

1a trung diém ctia 4B va CD. Hiy xac dinh goc giita cip vecto AB va 1J?

A. 120°. B. 90°. C. 60°. D. 45°.
Cau 27. Cho tir dién ABCD c6 hai mit ABC va ABD la cac tam giac déu. Khing dinh nao sau day
dung nhét.

A. AB va CD chéo nhau B. AB va CD vudng gbc véi nhau

C. AB va CD ddng phing D. AB va CD cit nhau
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Cau 28. Cho hinh lang try tam gidc déu ABC.A'B'C' ¢6 AB=a va AA = V2a. Gée gitra hai duong
thang AB' va BC'bang

A C
B
D L i v C’
B’
A. 60°. B. 45°. C. 90°. D. 30°.

Cau 29. Cho hinh lap phuong ABCD.4,B,C,D, c6 canh a. Goi M la trung diém AD . Gia tri B.M B—D1
la:

A. laz. B. 4°. C. 3az. D. 3az.
2 4 2

Cau 30. Cho hinh l4p phuong ABCD.EFGH . Hay xac dinh goc giira cip vecto AB VAEG ?

A. 90° B. 60° C. 45° D. 120°
Céu 31. Cho hinh 1ap phwong ABCD.A'B'C'D' . Goi M, N lan luot 1a trung diém ctia 4D, BB'. Cosin
ctia goc hop boi MN va AC' bang

INRER B Y2 c. 5 p. Y2
3 3 3 4

Cau 32. Cho hinh ling try ABC.A'B'C’ ¢6 ddy ABC 1a tam giac déu canh «, tam gisc A'BC déu nim
trong mat phang vudng goc véi (ABC ) M 1a trung diém canh CC’. Tinh cosin goc « giita hai duong

thing 44" va BM .

2722 J33 Ji1 J22
A. cosag=——. B. cosa=——. C. cosa=——-. D. cosa =——.
11 11 11 11
Cau 33. Cho tam giac ABC, thi cong thirc tinh dién tich nao sau day 1a dung nhét.
— e \2
A. Széx/ABZACZ —BC? B. S =%\/ABZAC2 +%(AB.AC)
1 2 Y -yt 1 2 > (7B A0V
C.S=—,4BAC ——(AB.AC) D. S==./AB*AC —(AB.AC)
2 2 2

Cau 34. Trong khong gian cho ba diém A, B, C bAt ky, chon déng thirc dung?
A. 2AB.AC = AB> + AC* - BC? B. 24B.AC = AB> + AC* -2BC?
C. AB.AC = AB*> + AC* - 2BC? D. AB.AC = AB*> + AC* — BC?

Cau 35. Cho hinh 1ap phuong ABCD.EFGH c6 canh bang a . Ta c6 AB.EG bang?
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2
A. a2, B. a°. C. i*\3. D. af.

Céu 36. Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bing a. Hiy tim ménh dé sai trong nhiing
ménh dé sau day:
A.24B+B'C'+CD+D'4' =0 B. AD' AB' =’

= a3,

C. AB'.CD' =0 D. |TC'

Ciau 37. Cho t& dién ABCD véi AC :%AD,&I\B =DAB=60°,CD = AD . Goi ¢ la goc giita AB va
CD . Chon khang dinh ding ?
A. COS¢=%. B. p=60". C. p=30". D. COS¢=%.

Céu 38. Cho ttr dién déu ABCD, M 1a trung diém cua canh BC . Khi d6 cos(A4B,DM ) bang

A.g. B.g. C.%. D.g.

Cau39. Cho tr dién ABCD. Chuing minh ring néu AB.AC =.AC.AD=AD.AB thi AB L CD,
AC 1. BD, AD 1 BC . Piéu nguoc lai ding khong?

Sau day la o1 giai:

Buéc 1: AB.AC =.AC.AD < AC.(AB-AD)=0 < AC.DB=0 < AC 1 BD

Buéc 2: Chiing minh tuong tu, tir AC.AD = AD.AB ta duoc AD 1L BC va AB.AC = AD.AB ta duoc
AB 1 CD.

Buwée 3: Nguoc lai diing, vi qua trinh chimg minh ¢ budc 1 va 2 1a qué trinh bién doi twong dwong.

Bai giai trén diing hay sai? Néu sai thi sai ¢ dau?

A. Sai ¢ budc 3. B. Dling ba budc C. Sai ¢ budce 2. D. Sai ¢ budc 1.
Cau 40. Trong khong gian cho tam gidc ABC c6 trong tdim G . Chon h¢ thirc dung?

A. AB* + AC* + BC® = 2((;/12 +GB’ +GC2). B. AB’ + AC® + BC* = GA®> + GB* + GC”.

C. AB* + AC* + BC* = 4(GA®* + GB® + GC?). D. 4B’ + AC* + BC* =3(GA4’ + GB® + GC*).

Céu 41. Cho ttr dién ABCD c6 trong tdm G . Chon khing dinh dung?
A. AB’+ AC’ + AD’ + BC* + BD® + CD* =3(GA* + GB* + GC* + GD*

B. AB*> + AC* + AD* + BC* + BD* +CD* =4 GA2+GBz+GC2+GD2).
C. AB> + AC* + AD* + BC* + BD* +CD* =6 GA2+GBZ+GC2+GD2).

D. AB* + AC* + AD* + BC* + BD* + CD’ :2(GA2 +GB*> +GC* + GD?

PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi céu, thi sinh chon diing hoic

sai.
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Cau 42. Cho hinh lap phuong 4ABCD.A,B,C,D, ¢ canh bang a.
A. (4B;;CD)=90°
B. ZE@CT =-a’.
C. ACAD = 4C.AD.,
D. ADCB=0.
Céu 43. Cho hinh hop chit nhat ABCD.4 B,C\D, ¢6 AB=a,BC=2a,A4, =3a.
A. (4B;;CD)=45"
B. ED—lﬁ =9a> .
C. ACAD=CACE.
D. 4D,CC=0.
Cau 44. Cho ttr dién ABCD c6 cac canh déu bﬁng a.
A. AD+CB+BC+DA=0

2
a

BBC=——.
2

|

B.

N

C. AC.AD = ACCD.
D. AB 1L CD hay AB.CD=0.
Ciau 45. Cho hinh 1ap phuong ABCD.A,B,C,D,. Chon khang dinh sai?
A. Goc gitta AC va B,D, bang 90°.
B. Goc gitta B.D, va A4, bang 60°.
C. Goc gitta AD va B,C bang 45°.
D. Goc giita BD va A,C, bang 90°.
Céu 46. Cho hinh hop ABCD.A'B'C'D’ c¢6 tht ca cac canh déu bang nhau.
A. A'C' L BD
B. BB' L BD
C. AB L DC’
D. BC' L A'D
Céu 47. Cho hinh 1ap phuong ABCD.A'B'C'D' canh a. Trén cac canh DC va BB' lay cac diém M
va N sao cho MD:NB:x(OSxSa).
A. AC'LB'D'
B. AC’ cit B’D’
C. AC'L MN
D. Ca A, B, C déu dung
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PHAN III. Cau tric nghiém tra loi ngin. Mbi cAu héi thi sinh chi tra 101 dap an.

Cau 48. Cho tir dién ABCD . Tim gié tri ctia k thich hop thoéa mén: 4B.CD+ AC.DB+ AD.BC =k

Cau 49. Trong cic két qua sau ddy, két qua nao ding? Cho hinh 1ap phwong ABCD.EFGH c6 canha .
Ta c¢6 AB.EG bang bao nhiéu?

Cau50. Cho hinh hép ABCD.A'B'C'D' «¢6 cic canh déu bang a va cic goc
B'A'D'=60°,B'A"A=D"'A"A=120".

a) Tinh goc giita cac cip duong thing 4B voi A'D; AC' véi B'D.

b) Tinh dién tich cac t&t giac A'B'CD va ACC'A".

¢) Tinh goc gitra duong thang AC' vé6i cac duong thang AB, AD, AA'.
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CHU DE 2
TiCH VO HUONG CUA HAI VECTO

DANG 1
TiCH VO HUONG CUA HAI VECTO

* Dua vio dinh nghta @b =|a|.[b|cos(a,5 )

* Sir dung tinh chét va cic hang dang thirc ctia tich vo huéng cua hai vecto

[ ]
—_—
P
QY
S
Il
b
—_—
Qi
S
N —
Il
QY
—_—
™
S
N —

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Mdi ciu héi thi sinh chi chon mét phwong
an.
Caul. Cho a va b 1ahai vecto cuing hudng va déu khac vecto 0. Ménh dé nao sau day dung?
A ab=[a)[f] B. ab—0. C.ab=-1. . ab=-Ja)[f.
Loi giai
Chon A
Do a va b 1a hai vecto cung hudng nén (Zz,l;) =0’ —>cos(;z,13) =1.
Vay ab= |Zz|.|13| .
Cau 2. Cho hai vecto @ va b khac 0. Xac dinh goc o gifra hai vecto a va b khi ab= —|;1||l;|
A. a=180°. B. a=0°. C. a=90°. D. o =45°.
Loi giai
Chon A

Ma theo gia thiét a.b = —|Zz|.|13

,suy ra cos(Zz,l;) = —l—)(c;,l;) =180°

Cau3. Cho hai vecto a va b thoa man |Zz|:3,

l;| =2 va a.b =-3. Xac dinh gbc o gitra hai vecto a
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va b

A. a=30°. B. o =45°. C.a=060°. D. a =120°.
Loi giai
Chon D
e o B I N T
Taco ab =|a|.|b|.cos(a,b)—)cos(a,b) = |;I.|B| :T:_E_)(a’b) =120°

CAu4. Cho hai vecto 4 va b thoa min |Zz| :|l;| =1 va hai vecto u =§Zz—35 va V=a+b vuong goc
vo1 nhau. Xac dinh goc a gitra hai vecto a va b.
A. a=90°. B. o =180°. C. =60 D. o =45°".
Loi giai
Chon B

o2 )(aeh) =000 25" a3 <o L
5 5 5

ab=-1

TacoOu Lv——uy

Suy ra cos(Zz,l;) = |il|;[;| =
al.

1 ,(Zz,B)zlsoO

CAu 5. Cho hai vecto @ va b thoa min didu kién |Zz| = |Z;| =1va ab=3. b6 dai vecto 3a+5b:
A. 545. B. \24. C.8. D. 124.
Loi giai
Chon B.
(3a+5B) =9a’ +30ab+255" =9+90+25=124.
= [3a+ 3| = V124
Cau6. Cho a, b co (5+21;) vudng goc vdi vecto (521—4]3) va |Zz| :|E| . Khi do:
2 3

A. cos(Zz,B):T. B. cos(fz,l;):90°. C. cos(&,5)=7. D. cos(Zz,B)z

N | —

Loi giai
Chon D.

+Vi (Zz + 25) vudng goc véi vecto (521 —413) nén:

-2 -2
—5a +8b

(Zz+213).(55—413)=0@5212 8 +6ab=0< ab= -

-2

b| . Suy ra 21.5:3%

2

Ta c6 ‘a‘z‘b‘@ al =
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- _ab ¢ 1
+ cos(a,b)— |Zz||l;| = le —E.
Cau 7. Cho hai vecto Zz,l; thda man: |Zz| =4, l;| =3; Zz—l;| =4.Goi a la gbc gilra hai vecto Zz,l;. Chon
khang dinh dang?
A. cosazi. B. o =30". C. cosa:l. D. a=60".
8 3
Loi giai
Chon A.
@=b) =|d] +[f[ ~2aB=ab=>.
Do d6: cosa = 5"21 :i.
ol 8

- - . - - 2
Cau8. u va v 132 vecto déu khac 0. Khi do |u +2v| bing

—2 —2 —— —2 —2 —— —2 —2 - == =
A.u +2v —4duwv. B.u +4v +4u.wv . C.u +4v . D. 4u-v(u —v).

Loi giai
Chon C.

— —2 - —\2 —2 —2 —_—
Ta co ‘u +2v :(u+2v) =u +4v +4u.wv.

Cau9. Cho hai vecto a va b ¢6 |Zz|:5,

a-b via+b bang

12 B. > c. - p.
13 12 169 169
Loi giai
Chon C.

Nhan thiy V52 +12% =13 suyra a L b

Mt khac: cos (e ):ﬂ:i:a :cosfli.
‘ ' ? |;+z,| 13 7 13

Do d6 goc gitra hai vecto a-bvaa+b bang a, +a, =2a, =2.cos™ %

B| =12 va |&+Z;| =13. Khi d6 cosincua goc gilra hai vecto
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Vay cos(a —Z),ZZ+Z)) = cos(Z.cos1 ij _ 19
13 169

Cau 10. Cho u=a+3b vudng géc véi v="Ta—5b va x=a—4b vudng goc véi y=7Ta-2b. Khi do

gdc gitra hai vecto a va b bang

A. (&,B)=75°. B. (21,13):600. C. (&,15):1200. D. (a,5)=45°.
Loi giai
Chon B.
Ta co:
{;;:0 . (Zz+35).(722—55):0© 7212—15|B|2=—16Ez.5© |B|2=22zz3 o =245
xy=0  |(a=4b)(7a-25)=0 | 7|af +8[f =30a5 o =245 {Ja]= g
Tur o, ta co: cos(a,B) = |Eil|;5| :‘E—é =% - (21,13) = 60°
al. b

Cau 11. Cho hai vecto Zz,l; thoa man: |Zz| = 4;|I;| = 3;21.13 =10. Xét hai vecto ;: a-bx=a —213, . Goi o

la goc gitra hai vecto ;c,;; . Chon khang dinh dung.

A. coS@ = —— . B cosozzL C cosa:i. D cosazi

Loi giai
Chon D.

Tacs xy=(a~25)(a~b)=(a) +2(B)2 “3ab=4.
||\/ \/a 25 :\/ —4ab=243.
|§|=\/(}) \/ =\/a b) ~2ab=+5.

4
e
Cau 12. Cho hai vecto a,b théa man: |Zz| = 26;|B| = 28;|Zz +l;| =48 . Do dai vecto a-b béng?
A. 25. B. /616 . C.9. D. \/618.
Loi giai
Chon B.

a8 =(a=B) =a’ +b ~2ab=2(a" +5')(a+B)
:2(|a| +|b| j—|5+5|2:2(262+282)—482=616

N NG
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PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cAu, thi sinh chon diing hoic

sai.

Cau 13. Cho a=3, b=5gbc gitta a va b bing 120°.
A. 5+E|=\/E

B. ﬁ—5|:8

C. 5—213'|:\/@

D. a+25|=9

Loi giai
A. a+13|:\/5 PUNG
B. ﬁ—5|=8 SAI

C. 5—215| —J139 PUNG

D. a+213|:9 SAI

Ta co:

o8 (a0 =[af +[ + 25 =[]+ + 2l eos(as) =9+ 254235 -1 |19
2

—fa+H=v

= (a5 =[af +[i -2 =[]+ ~2felleos(a5) =5+ 25-235 -3 | =49

:>|Zz—l;|=\/4_9=7

|Zz—213|2 - (21—213)2 _ Zz|2 +4|13|2 — b= |Z¢|2 +4|13|2 4] [p] cos(a.5) = 9+4.25—4.3.5(—%) =139
:‘5—25‘=«/@
28 =@ 25) <[+ 4ff 405~ + 5] + 4l Fleos(@B) =+ 4254435 -1 |79

=79

:‘&+2l§

Cau 14. Cho hai vecto @ va b.

A. a.B:l(|a+Bz—|a|2—Bz)
2

B. 5.5=1(|a|2+ B - 5—132)
2

C. a.B=1(|a+132—|a—*|2)
2
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D. a.B=1(|a+13|2—|a—i32)
4

Loi gii
A. 5.13:1(|a+132—|a|2—|13|2) PUNG
2
B. db = l(|a|2 +fp[ -|a —13|2) PUNG
2
- 1 -2 -2
C. a.b=—(|a+b —|a—b|) SAI
2
-1 2 2 ,
D. a.bz—(|a+b ~|a-p| ) PUNG
4
Nhén thdy C va D chi khac nhau vé hé s % vi ——ab =%(|a+132 ~laf - 13|2).% nén thir kiém tra
dap an C va D.
Taco [a+df ~|a[ =(a+5) ~(a-b) =4ab——sab=-{a+d] ~|a-2[
o Adingvi |a+B[ =(a+b) =(a+b).(a+b)=aa+ab+ba+bb=|df +[5 +2ab
o B ding, vi [a~Bf =(a-B) =(a-B).(a-B)=aa-ab-ba+bb-|af +[b[ ~2a5

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.
Cau 15. Cho 2 vecto a va b théa man |Ez| :4,|l;| =3 va |5+2I;| =2+/7. Tinh (Zz,l;).
Loi gii
P4p 4n: (&,B):lzoo.
Ta co:
|Zz + 213| ~2J7
- —\2
N (a + 2b) =28
-2 =2 -

<a +4b +4ab=28
-2 -

+4b

= |a

"+ 4fal[p|cos (a.5)=28 cos(a.5)= —%: (a.5)=120°

Cau 16. Cho hai vecto a va b tao v6i nhau goc 120° va |Zz| =3, |z3| —5. Tinh |a+213|.
Loi gidi

Pip 4n: |Zz+213| =J79.

Cach1:
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2] =i 26) =[] s 4l 4= 4] 4l fleos(aB) =9 4254435 -1 |79
:>|Zz+2l3|=\/%
Cach 2:

V& hinh binh hanh 4BCD sao cho: AB =a . AD=2b.
Theo quy tic hinh binh hanh ta c6: |Zz + 21;| = |E + E| = |E’| =AC.

Ap dung dinh 1i ham cdsin trong tam gidc ACD:

AC =JCD?* + AD* —2CD.AD.cos 60° =79 .

Céau 17. Chobavecto a, b, ¢ thoa min |Zz|=1, |13|=2, |Zz—13|=3 Tinh (a-2b).(2a+5).
Loi giai

Dap an: (21—25)(Zz+25):0 .

- - —\2 —_—— —~\2 —— N

Ta co: |a—b|:3 @(a) —2.a.b+(b) 9 1-2ab+4=9 = ab=-2.

Taco: (a-25).(2a+5)=2(a) ~3.ab-2(b) =2.1-3.(-2)-24=0.

Chu 18. Cho hai vecto a,b ¢ |21| = |l;| =1va (21,13) =60°. Xac dinh sao cho théa man |x;z+13| 3.
Loi giai

x=1

Pap an: .
P L =-2

Ta co:
|x;l+l;|:x/§<:>(x21+l;)2 =3
<:>x2;12 +2sz1;+52 =3

& x° +2xc0560° +1=13

5 x=1
Sx +x-2=0
x=-2

Cau 19. Cho ba véc-to Zz, l;, ¢ théa man: |Zz|=4, |l;|=1, |E|=5 va 5(13—21)+3E=6. Khi d6 biéu thic
M=db+b.c+c.a cogiatribao nhiéu?
Loi giai

Dap an: M =29.

— - - — - — — - —\2 -
Taco 5(b—a)+3c=0 < 5(a-b)=3¢ = 25(a=b) —9¢’

-2 - =2 -2 -

<:>25(a —2ab+b )=9c Sab=4.

Tuong ty: 5(h—a)+3c=0 & 35a=5b+3c < bc=5.
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5(b-a)+3c=0 < 5b=5a-3¢ < ac=20.

Vay M =4+5+20=29.

A - S S AU bt B U Iy BEPEE pl- c T T T
Cau 20. Cho hai véc to a va b thoa man cac dieu kién |a|=5|b|=l,|a—2b|:x/g. bat u=a+b va
v= 2k21—l;, k R . Tim tit ca cac gia tri cua k sao cho (ﬁ,;) =60°

Loi giai

35

Pap an: k:4+T.

la~25| =15 & [af +4ff[ ~4ab =15 2ap=1.

v =(a+B)(2ka—b) = 2k[af ~[of +(2k -1)ab =2k -4+ 2L,

(HF1) =@ <3 2xa-5)) <

= 6(4k +4-2k) :>|&||$| :\/6(4k2 +4-2k) .

2
+

al +b

v

" 2ab (44 |af +[Bf ~4kab ) = 5+ 2aB) (4k° +4 - 4kab)

o 1 2k—4+2k2_1 -
|;l||;| QEZ\/6(4k2+4—2k) <:>\/6(4k +4-2k) =6k 9

(;,;) =60° = cos(60°) =

3
kZz kzé kZE
<:>\/6(4k2+4—2k):6k—9<:> 2 =172 o 5
6(4k2+2—k):6k—9 12k* —96k +57 =0 k:4i375
<:>k=4+£.

DANG 2
GOC GIUA HAI VECTO
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¢ Goc gitta hai vecto cung hudng va khac 0 luén bang 0°.
e Goc giita hai vecto nguge huéng va khac 0 ludn bang 180°.

i b £ d

= g

f
Y

(a,b)=0" (2. d)=180°

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong

an.

Céau 21. Cho t& dién ABCD c6 AB=AC=AD vi BAC =BAD =60". Hiy x4c dinh gbc giita cip

vecto AB va CD ?

A. 60°. B. 45°. C. 120°. D. 90°.
Loi giai
Chon D.
A
A
B D
C
Taco

AB.CD = @.(E —E) — AB.AD - AB.AC
= AB.AD.cos60° — AB.AC.cos60° =0

= (E,@) =90°

Cau 22. Cho hinh chép S.ABC c6 SA=SB=SC va ASB=BSC =CSA. Hiy xéac dinh géc giita cip

vecto SA va BC?

A. 120°. B. 90°. C. 60°. D. 45°.

Loi giai
Chon B.
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S

Ta co

SA.BC = @.(E—STB) = SA.SC — SA.SB

= SA.SC.cos ASC — SA.SB.cos ASB = 0

= (84,BC)=90"

Céu 23. Cho hinh chop S.ABCD c6 day 1a hinh vudong ABCD canh bang a va cic canh bén déu bang
a.Goi M va N lan luot 1a trung diém cta 4D va SD. S6 do ciia goc (MN, SC) bang:

A. 45° B. 30° C. 90° D. 60°

Loi giai

Chon C.

Ta cb: AC = a2
= AC* =2a’ =S4’ + SC*
= ASAC vudngtai S.
Khi do: NM .SC = %@.ﬁ =0 (NM,SC)=90° = (MN,SC) = 90°
Cau 24. Cho tir dién ABCD déu canh bang a. Goi O 1a tam duong tron ngoai tiép tam giac BCD. Goc
gitta A0 va CD bang bao nhiéu ?
A. 0°. B. 30°. C. 90°. D. 60°.

Loi giai
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Chon C.

Ta co 2565:(55—@)65

= CO.CD - CA.CD = CO.CD.cos 30° — CA.CD.cos 60°

_a\/gaﬁ 1 o 4

—aa.—=——-—=0.

3 2 2 2 2
Suyra AO LCD.
Cau 25. Cho tir dién ABCD véi AB L AC, AB L BD. Goi P, Q lan luot 1a trung diém cia 4B va

CD. Goc gitta PQ va AB 1a?

A. 90°. B. 60°. C. 30°. D. 45°.
Loi giai
Chon A.
AB.PO = AB 1 PQ

Céu 26. Cho tit dién ABCD c6 AB= AC = AD va BAC = BAD = 60°,CAD =90°. Goi I va J lan luot

1a trung diém ciia AB va CD. Hiy xéc dinh goc gitra cip vecto AB va 1J ?

A. 120°. B. 90°. C. 60°. D. 45°.
Loi giai
Chon B.

A

7

B D
J
C

Xét tam giac ICD ¢6 J 1a trung diém doan CD .
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Taco: 1J :%(]_C;-‘rﬁj)

Vi tam giac ABC c¢6 AB = AC va BAC = 60°
Nén tam gidc 4BC déu. Suy ra: CI 1 4B
Tuong ty ta c6 tam gidc ABD déunén DI 1 AB.

_—

Xét 1J.AB = (IC+1D). AB = IC.AB +~ ID.AB =0

Suy ra IJ L AB. Hay goc gitra cdp vecto AB va IJ bang 90°.
Cau 27. Cho t dién ABCD c6 hai mit ABC va ABD la cic tam giac déu. Khing dinh nao sau day

dung nhat.
A. AB va CD chéo nhau B. AB va CD vudng goc véi nhau
C. AB va CD ddng phing D. AB va CD cit nhau
Loi giai
Chon B.

bat AB=AD=AC=a
Ta c6 CD.AB = (E—E)Zﬁ
= |E||E|cos 60° —|TB||R'| cos60° = a.a%—a.a% =0

Vay AB L CD.
Cau 28. Cho hinh lang try tam gidc déu ABC.A'B'C' ¢6 AB=a va AA = V2a. Gée gitra hai duong
thang AB' va BC'bang

A C
B
D L i v C’
B’
A. 60°. B. 45°. C. 90°. D. 30°.
Loi gidi

Chon A
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A C

A’ C’

B’
Tac6 4B.BC = (A5 + BE)(BC+CC') = AB.EC+ AB.CC + BF.BC + BE.CC

2 2
_4B.BC+ AB.CC + BB .BC+ BB .CC =_%+0+0+2a2=3§

3a’
Suy ra cos(TB',E@)jg'i}icr =- 32a\/§:%:>(m):60°.

Cau 29. Cho hinh lap phuong ABCD.A,B,C,D, c6 canh a. Goi M 1a trung diém 4D . Gié tri BM B—D1

la:
A. la2 B. &’ C. Ea2 D. Ea2
2 2
Loi giai
Chon A.
4 B
D
| C,
M 4 B
b C

—_— . N —

~BB.DD, +BA +AM.AD
2

a
=—a’ +a’ +—
2

a
2

Cau 30. Cho hinh 18p phuvong ABCD.EFGH . Hay xéc dinh goc gira cdp vecto AB vAEG?
A. 90° B. 60° C. 45° D. 120°
Loi giai

Chon C.
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E

H

F

B
Ta co: EG//AC (do ACGE 1a hinh chir nhat)
= (4B,EG)=(4B,4C)= BAC = 45°
Céu 31. Cho hinh lap phuong ABCD.A'B'C'D' . Goi M , N lan luot Ia trung diém ciia AD, BB'. Cosin
ctia goc hop boi MN va AC' bang

AV B. Y2 B3, p. Y2
3 3 3 4
Loi giai
Chon B
B C
lM
A Le D
~ N,
~
~
I >~
~
| N <
bl - 3
s B (8
/
A
A’ D’

* Xét hinh 1ap phuong ABCD.A'B'C'D' canh a.
“Dit o= 4B, b= D, ¢ = A4 [ <[ =[] =0, ab=bi=ai=o0.
* Ta co:

— . —— - ] 1, 1 a3
4 4 2

_ _— _ —

AC'.MN = a* —la2 +la2 =a’
2 2
cos(MN; AC") :‘cos(MN;AC’)‘ :Mzﬁ.
|MN|.|AC' 3
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Cau 32. Cho hinh lang tru ABC.A'B'C' c6 day ABC la tam giac déu canh a, tam gidc A'BC déu nam

trong mat phang vudng goc véi (ABC ) M 1a trung diém canh CC’. Tinh cosin goc o giita hai duong

thang AA' va BM .

222 V33 V11 V22
A. cosa=———. B. cosag =——. C.cosag=——-. D. cosag =——.
11 11
Loi giai

Chon B

NE

Taco: AH = A'H :“T va AH 1 BC,A'H L BC = BC L (AA'H) = BC L AA' hay

BC 1 BB'.Do d@5: BCC'B’' 1a hinh chir nhat.

2
Khi do: CC'=AA'=”‘B.I=“£ S BM = o+ &0 =a@.
2 2 6 4
. I . 2
Xét: AA.BM = A4.(BC+CM) =0+ A4'CM = 3%.
3
4
Suy ra cos(AA4',BM ) = = V33 .
a6 a\/ﬁ 11
2 0 4

Céu 33. Cho tam gidc ABC, thi cong thuc tinh dién tich nao sau ddy la dung nhat.

A. S:%x/ABZACz — BC? B. S:%\/ABZAC2+%(E.A—C)2
1 2 2 l (== —=\2 1 2 2 — ——\2
C. S==|AB*AC ——(AB.AC) D. S=—./AB*AC —(AB.AC)
2 2 2
Loi gidi

Chon D.
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_ 1 . _ 1 2 2 .2 _ 1 2 2 2
SABC—EABACsmA_E\/AB AB?sin A_E\/AB AC? (1-cos’ 4)

:%\/ABZACZ —(E.Zﬁ)z .

Céu 34. Trong khong gian cho ba diém 4, B, C bat ky, chon dang thic ding?

A. 24B.AC = AB* + AC* - BC? B. 24B.AC = AB* + AC? =2BC?
C. AB.AC = AB* + AC* -2BC? D. AB.AC = AB* + AC* - BC?
Loi gidi
Chon A.

BC® = AB> + AC* ~2A4B.AC.cos(AB, AC) = AB* + AC* —2.AB.AC

Cau 35. Cho hinh 1ap phuong ABCD.EFGH c6 canh bang a . Ta c6 AB.EG bang?

2
A. V2. B. &*. C. *\3. D. ¢ f
Loi giai
Chon B.

A B
D ] (o

E = : -t = - - - - - - - = 4 F
H —g

—_— —_—

ABEG = AB.(EF +EH ) = AB.EF + ABEH = AB + AB.AD (EH = AD) =a* (Vi 4B L 4D)

Cau 36. Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bang a. Hiy tim ménh dé sai trong nhiing

ménh dé sau day:
A.24B+B'C'+CD+D'4' =0 B. AD'.AB' = d’
C. AB'CD' =0 D.|A—C’=a\/§.

Loi giai

Chon A.
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D C

Tacd:2AB+B'C'+CD+D'A4' =0

& B + (B + CD) + (BT + D) =0

< AB+0+0=0< 4B =0(vo li)

Cau 37. Cho tir dién ABCD véi AC :%AD,@ =DAB=60°,CD = AD . Goi ¢ la goc giita AB va
CD . Chon khing dinh diing ?

A. cosgo:%. B. p=60". C. p=30". D. COS¢=%.

Loi giai

Chon D.

_ ABCD  AB.CD
B |@|_|@| " ABCD

Ta co COS(E,CT))

Mat khac
AB.CD =@(E—A—C)= AB.AD — AB.AC
= AB.AD.cos60° — AB.AC.cos 60°

= AB.AD.l— AB.EAD.l = —lAB.AD = —lAB.CD.
2 2 2 4 4
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L —1AB.CD 1 1
Do co cos(AB,CD)=4—=——. Suy ra cosp=—.
AB.CD 4 4

Céu 38. Cho tir dién déu ABCD, M 1a trung diém ctia canh BC . Khi d6 cos(A4B,DM ) bang

A.ﬂ. B.ﬁ. C.l. D.ﬁ.
2 6 2 2
Loi giai
Chon B.
A
B D
M
C

Giastrcanh cuatirdiénla a.
 J4BDM _ ABDM
G8|[oM] a3
S 2

Ta co cos (E, W)

Mat khac

AB.DM = AB (W — E) — AB.AM — AB.AD = AB.AM .cos30° — AB.AD.cos 60°

B &

Do ¢6 cos(ﬁ,m):?. Suy ra cos(AB,DM):?.

Cau 39. Cho t& dién ABCD. Chung minh ring néu AB.AC =.AC.AD= AD.AB thi AB1CD,
AC L BD, AD 1 BC . Piéu nguoc lai dung khong?
Sau day la 101 giai:
Buwéc I: AB.AC = . AC.AD < AC.(AB-AD)=0 < AC.DB=0< AC 1 BD
Buoc 2: Ching minh tuong tu, tir AC.AD = AD.AB ta dugc AD L BC va AB.AC = AD.AB ta dugc
AB 1 CD.
Buée 3: Nguoc lai dung, vi qué trinh chtrng minh ¢ budc 1 va 2 1a qua trinh bién ddi twong duong.
Bai gii trén dng hay sai? Néu sai thi sai & dau?

A. Sai ¢ budc 3. B. Dling ba budc C. Sai ¢ budce 2. D. Sai ¢ budce 1.

Loi giai

Chon B.
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Bai giai ding.
Cau 40. Trong khong gian cho tam giac ABC c6 trong tam G . Chon h¢ thuc ding?

A. AB*> + AC* + BC* = 2(GA2 + GB? +GC2). B. AB> + AC? + BC* = GA*> + GB*> + GC*.
C. AB> + AC* + BC? = 4((;,42 +GB® + GCZ). D. AB*> + AC* + BC? = 3(GA2 +GB* + GC? )
Loi giai
Chon D.
Cich 1
Taco

(@+@+§f)z =0

< GA* +GB* + GC? +2GA.GB+2GA.GC +2GB.GC =0

© GA* +GB’ +GC’ +(GA* + GB® - AB* )+(GA* + GC* = AC* ) +(GB* + GC* - BC* ) = 0
& AB’ + AC* + BC* =3(GA* + GB* + GC?)

Cach 2: Ta co:

MA?

__AB*+4C* BC?

- - 2 2 2
2 > 4 jGAzzg[AB erAC _Bf ]
GA:EMA

Tuong tu ta suy ra dugc
Cich 3: Chuan hoa gia sir tam gidc ABC déu c6 canh 1a 1. Khi d6

AB* + BC*+CA* =3

- 3(GA2 1+ GB? +GC2) — AB> + BC? +CA~.
GA> +GB*+GC* =1

Cau 41. Cho ttr dién ABCD c6 trong tam G . Chon kh'fmg dinh dang?
A. AB*> + AC?* + AD* + BC* + BD* + CD* = 3(GA2 +GB>+GC* + GDZ).
B. AB> + AC* + AD* + BC* + BD* + CD* = 4(GA2 +GB*+GC* + GDZ) )
C. AB*+ AC? + AD* + BC* + BD* + CD* = 6(GA2 +GB*+GC* + GDz).
D. AB>+ AC* + AD* + BC* + BD* + CD* = 2((;/12 +GB>+GC? + GD2) }
Loi giai
Chon B.
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AB?* + AC* + AD* + BC* + BD* + CD*

- —\2 —_— —\2 _— —\2 —_— —\2 —_— —\2 _— —\2
:(AG+GB) +(AG+GC) +(AG+GD) +(BG+GC) +(BG+GD) +(CG+GD)
=34G’+3BG” +3CG +3DG" +2(4G.GB + AG.GC + AG.GD + BG.GD + BG.GD+CG.GD (1)
Lai co:

(GTH@#FC#GTD)z@
& GA? + GB? + GC? + GD?
- Z(TG.@ +AG.GC + AG.GD + BG.GD + BG.GD + EGT))(z)

Tir (1) va (2) ta c6 diéu phai ching minh.

PHAN II. Cau tric nghiém ding sai. Trong mdi y A), B), C), D) & mi cau, thi sinh chon diing hoic
sai.

Cau 42. Cho hinh lap phuong ABCD.A,B,C,D, c6 canh bang a.
A. (4B;;CD)=90°
B. ETQ =-a’

C. AC.AD = AC.AD,.

Loi giai

A. (E CD) 90° PUNG
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B.

C.

D.

A

AB.CC, =-a*. PUNG
AC.AD=AC.AD,. PUNG
AD.CB=0.PUNG
Al
Dl
B, C
4 D
B C
Céu 43. Cho hinh hop chit nhat ABCD.4B,C\D, ¢6 AB=a,BC=2a,A4, =3a.
(4B;C,D)=45"
. AB.D.D=94>.
AC.AD=C,4,.CB,.
AD,.CC=0.
Loi giai
.(4B;CD)=45"  sal
AB.DD=9a*. PUNG
AC.AD=C4,CB,. DUNG
AD,.C,C=0.DPUNG
A]
Dl
B, C
4 D
B C

Céu 44. Cho tt dién ABCD c6 cac canh déu bang a.

A.

AD+CB+BC+DA=0
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2
a

B. ABBC=-"—.
2

C. AC.AD = ACCD.
D. AB L CD hay ABCD=0.

Loi giai
A. AD+CB+BC+DA=0 PUNG

2

———= a

B. AB.BC = - PUNG

C. ACAD=ACCD.  SAI
D. AB 1L CD hay AB.CD=0.PUNG

D

Vi ABCD la ti dién déu nén céc tam giac ABC,BCD,CDA, ABD 1a céc tam giac déu.

A.Pung vi AD+CB+BC+DA=DA+AD+BC+CB=0.

2

B. Bung vi AB.BC =—BA.BC =—a.a.cos60° = —

2 2
a

C. Saivi AC.AD = a.a.cos60’ = 7; AC.CD =-CA.CD = —a.a.cos 60° = —%.

D. bing vi AB 1 CD = AB.CD =0.
Cau 45. Cho hinh 1ap phuong ABCD.A,B,C,D,. Chon khang dinh sai?
A. Goc gitta AC va B,D, bang 90°.
B. Goc gitta B,D, va A4, bang 60°.
C. Goc gitta AD va B,C bang 45°.
D. Goc giita BD va A,C, bang 90°.
Loi giai

A. Goc giita AC va B,D, bang 90°. PUNG
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B. Goc gitta B,D, va A4, bang 60°. SAI

C. Goc giita AD va B,C bang 45°. PUNG

D. Goc giita BD va AC, bang 90°. PUNG

Al

B C
Taco: 44,5,D, - B,BD - BB, ( BA+ BC)
= BB,.BA+BB.BC=0 (vi BB, BA)=90" va (BB,,BC)=90")
Do d6: (A4, BD,)=90° = (44, B,D,)=90°

Cau 46. Cho hinh hop ABCD.A'B'C'D’ c6 tit ca cac canh déu bang nhau.
A. A'C' LBD
B. BB' L BD
C. AB1LDC'
D. BC' L A'D
Loi giai
. A'C' 1L BD PUNG
. BB' 1 BD SAI
. AB 1 DC’' PUNG
. BC' 1. 4'D PUNG

S O w »

Ta c6: 555D = BB+ BC) = BF B+ BF.BC
= BB'.BA (COS@ + cosB/'lR])

Vi AA'B'B va ABCD 14 hai hinh thoi biang nhau nén
+ B'BA=B'BC = BB.BD %0 suy ra BB' khong vudng goc voi BD

+ B'BA+B'BC =180° = cosB'BA = —cosB'BC = BB.BD =0 suy ra BB' L BD

Nén dap an B c6 thé sai vi chua c6 diéu kién cua goc B'BA va B'BC
Cau 47. Cho hinh 1ap phuong ABCD.A'B'C'D' canh a. Trén cac canh DC va BB' liy cac diém M
va N saocho MD=NB=x(0<x<a).

A. AC'LB'D'
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B. AC’ cit B'D’

C. AC' L MN
D. Ca A, B, C déu dung
Loi giai
A. AC'L B'D' PUNG
B. AC’ cit B’D’ SAI
C. AC' L MN PUNG
D. Ca A, B, C déu dung SAI
A B
I\
I v\ y
D ——<C
1 TN
\
i
/ \
/
Dr

it AA'=a,AB=b,AD=c .
Ta co Z@z&+l§+2, B'D'=c—b nén

W.ﬁz(&+5+c>(2—5)
=ZZ(E—B)+22—[;2 =a’—a’ =0
= AC'LB'D’'.

N = AN ~ 4 =8+ B)~(4D+ DY) =B+ |- (28 | <2 [1-2]5 ¢
a a a a

Tirds tacs ACN =(as5+d)i( 542 o e+ 25 |=2a[1-2 -
a

a a a
:£ZZ2+(1—£]BZ —22 :x.a+(1—£j Z_a’=0.
a a a
Vay AC'L MN .

PHAN III. Ciu tric nghiém tra loi ngan. M§i cAu héi thi sinh chi tra loi dap an.

Chu 48. Cho tr dién ABCD . Tim gi4 tri ctia k thich hop théa man: AB.CD + AC.DB+ AD.BC =k
Loi giai

Pap an: £=0..



Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa dj trong khong gian - Bai tdp theo CT mdéi 2025

KNTTVCS

AB.CD + AC.DB + AD.BC = (E‘+ @)@ + AC.DB— AD.CB

:E’(@+D—B)+@(@—E):R.@+@.%:0.

Ciu 49. Trong cac két qua sau day, két qua nao ding? Cho hinh 1ap phwong ABCD.EFGH c6 canha.

Ta c6 AB.EG bang bao nhiéu?

Loi giai
Pap an: AB.EG=a".
F G
|
|
|
E ; H
|
|
|
|
)13— —_——_—-. —_— — — 5 C
/7
/
/
7/
A lZ D

= EF . AE + EF* + EF FB+ EH .AE + EH .EF + EH FB
=0+a*+0+0+0+EHEA=a*+0=a’
Cau50. Cho hinh hép ABCD.A'B'C'D' «c¢6 <cic canh déu bang
B'A'D'=60",B'A"A=D"'A"A=120".
a) Tinh goc giita cac cip duong thing 4B voi A'D; AC' véi B'D.
b) Tinh dién tich cac t&t giac A'B'CD va ACC'A".
¢) Tinh goc gitra duong thang AC' vé6i cac duong thang AB, AD, AA'.
Loi giai
Dap an:
a) (AB,A'D)=60":(AC",B'D)=90"

b) SA'B'CD = az\/g;SAA'C'C = az\/z

¢) (AC‘,AB):(AC',AD):(AC',AA'):arccosg

a

va

cac

gbc
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D'
/
/
A’ y
/
\\ I 27
D»l‘/./z S
/
7
e
A
a)
Piat A4'=a,A'B'=b,A'D"'=¢
Tacéd A'D=a+c nén
cos(AB,A'D) = ‘cos(ﬁ,ﬂ))‘
[4Ba'D ‘ a+c)‘
|aB4B] afa+d
Déyrﬁng |21+2|=a, ZZ(ZHE):%.

Tu do cos(m) = % = (M) =60’

Ta céAC':E+E—a,B'D:;z—l;+E, tir d6 tinh duoc

|
|

b+c—a)(a-b+c)=0=>(AC",B'D)=90".

A'C:Zz+I;+E,B'D:Zz—Z;+E:>A'C.B'D:(Zz+13+2)(21—13+2):0

= A'CLB'D nén S,,,.=—A'CB'D.

D& dang tinh dugc 4'C=a2,B'D=aN2=S,,., zéaﬁa.ﬁ =a’

S ypcc = A4 ACsin (A4, AC), AA'=a,Ac=a 3.

Tinh dugc sin(A—A',A_(f) = \/1 —cos’ (A—A',E) = @

Vay §,,cc = 44" ACsin( 44", AC ) = a.a\/i.? =a*\2.

c)
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ps: (Ac', AB) - (AC‘, AD) - (AC', AA ) - arccos%.
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CHU DE 3
BA VECTO PONG PHANG VA KHONG PONG PHANG

Tham khao thém

¢ Chirng minh ba vec to dong phang va bon diém dong phiang, phan tich mét vecto theo ba vecto
khéng dong phing.
+ Pé chimg minh ba vecto dong phang, ta c6 thé chimg minh bang mot trong cac cach:
e Chiing minh céc gia ctia ba vecto ciing song song véi mot mit phang.
e Duya vao diéu kién dé ba vecto déng phéng: Néu com, n e R: ¢=md +nb thi G,b,¢ déng
phing
+ D¢ phan tich mot vecto ¥ theo ba vecto d,b,¢ khong dong phing, ta im cic s6 m, n, p sao
cho: X = mad +nb + pé
¢ Tinh d9 dai ciia doan thing, vécto.

-2

+ Pé tinh d6 dai ciia mot doan thang theo phuong phap vec to ta st dung co s a = a

2 - 2
NG

Vi vay dé tinh do dai cua doan MN ta thuc hién theo cac budc sau:
e Chon ba vec to khong déng phang ZZ,E,E so cho d6 dai ciia chung c6 thé tinh duoc va goc giita
chung c6 thé tinh duoc.

e Phan tich MN = ma-+nb+ pz

e Khi d6 MN = ‘W‘ —JMN = \/(mlz+n13+p2)2

=

¢ Sir dung diéu kién dong phiang ciia bon diém dé giai bai toan hinh khéong gian.

2 2

—

a

—

+n? b2 +p° c +2mncos(£,5)+ancos(E,E)Jerpcos(E,ﬁ)

Str dung céc két qua
eA,B,C,D 1a bbn diém dong phing < DA =mDB+nDC
¢A,B,C,D 1a boén diém ddéng phang khi va chi khi voi moi diém O bat ki ta co

@=xa+y0—B+z& trong 46 x+y+z=1.

Cau 1. Trong cac m¢nh dé sau, ménh dé nao dung.
A. Ba vécto ddng phang 14 ba vécto cing ndm trong mot mét phang.
B. Ba vécto a,b,c dong phang thi c6 c=ma+nb v&i m,n 1a céc s duy nhat.
C. Ba vécto khong dong phang khi co d =ma+nb+ pE véi d 1a vécto bt ki.

D. Ba vécto dong phang 1a ba vécto cé gia cuing song song vdi mdt mit phang.
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Cau 2. Trong cac khang dinh sau, khing dinh nao sai?
A. Néu gia ciia ba vecto a,b,c cit nhau ting d6i mot thi ba vecto d6 dong phang.
B. Néu trong ba vecto a,b,¢ ¢6 mot vecto 0 thi ba vecto dé dong phang.
C. Néu gia ciia ba vecto a,b,c cling song song véi mot miat phang thi ba vecto d6 dong phang.
D. Néu trong ba vecto a,b,c ¢6 hai vecto cting phuong thi ba vecto d6 dong phang.

Cau3. Cho ba vecto a,b,c khong dong phang. Trong cac khing dinh sau, khang dinh nao sai?
A. Céc vecto x = 5+5+2E;}/ =2a-3b—6c;z=—a+3b+6¢ ddng phang.
B. Céc vecto x=a—2b+4c¢;y =3a—3b+2¢;z=2a-3b—3¢ dong phing.

C. Cac vecto x=a+b+c; —3b+c;z=—a+3b+3¢ dong phang.

Q|

=2

<

;y=2 —b+3c¢;z=—a-b+2c ddng phing.

ol
IS

D. Cac vecto x=a+b—

Cau 4. Cho ba vecto Zz, l;, ¢ . Diéu kién nao sau day khéng dinh &, l;, c d@)ng phéng?

A. Tdn tai ba s thuc m, n, p thdbaman m+n+p=0 va mZz+nl;+pE:0.

B. Ton tai ba s6 thuc m, n, pthoaman m+n+p=#0 va m&+n5+p2=0.

C. Tén tai ba sb thuc m, n, p sao cho ma +nb+ pE =0.

D. Giacua a, b, c don

oQ
Q
=

Cau5. Cho ba vecto a,b,c khong ddng phing. Xét cac vecto x=2a +5;} —a-b-c;z=-3b-2c .
Chon khang dinh dung?

A. Ba vecto ;c;;;} ddng phang. B. Haivecto x;a cung phuong.

C. Haivecto x;b cung phuong. D. Bavecto x; };2 do61 mot cung phuong.
Céiu 6. Hay chon ménh dé sai trong cic ménh dé sau day:

A. Ba vécto a,b,¢ ddng phing néu co hai trong ba vécto d6 cung phuong.

B. Ba vécto a,b,c ddng phing néu c6 mot trong ba vécto do bang vécto 0.

C.vécto x=a+b+c ludn ludn ddng phing véi hai vécto avab.

D. Cho hinh hop ABCD.A’B’C’D’ ba vécto AB',C'A', DA dong phang
Cau 7. Trong cac ménh dé sau ddy, ménh dé nao 1 sai?

A. Tir hé thitc AB=2AC —84D ta suy ra ba vécto AB, AC, AD ddng phing.

B.Vi N +NP=0nén N la trung diém ctia doan MP.

C. Vi [ latrung diém cta doan AB nén tir mot diém O bat ki ta co Ol = %(@ + O—B)

D. Vi 4B+ BC + CD + DA = 0 nén bén diém A,B,C,D cung thudéc mot mat phé“ing.
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Cau 8. Trong cac m¢nh dé sau day, ménh de nao sai?

A. Vi I 1a trung diém doan AB nén tir O bét ki ta co: Ol = %(O—A + 073) .

B. Vi AB + BC + CD + DA =0 nén bbn diém A, B, C, D dong phang.

C.Vi NM +NP=0 nén N la trung diém doan NP .

D. Tir hé thitc AB =2AC —84D ta suy ra ba vecto AB, AC, AD ddng phing.
Cau 9. Trong cac m¢nh dé sau day, ménh dé nao sai?

A. Ba vécto a,b,c dong phang khi va chi khi ba vécto d6 c6 gia thudc mot mit phang

B. Ba tia Ox,0y,0z vudng gbc véi nhau timg doi mot thi ba tia d6 khong dong phang.

C. Cho hai vécto khong cung phuong a va b. Khi d6 ba vécto a,b,c ddng phang khi va chi khi ¢o
cap s6 m,n sao cho c=ma+ nE, ngoai ra cdp s6 m,n 1a duy nhét.

D. Néu c6 ma+nb +p2 =0 va mot trong ba s6 m,n, p khac O thi ba vécto a,b,c ddng phang.
Cau 10. Cho ba vecto ;z, B, c. Trong cac ménh dé sau, ménh dé nao sai?

A.Néu a, b, ¢ khong dong phang thi tir m&+nl§+p2=6 tasuyram=n=p=0.

B. Néu c6 ma +nb+ pc =0, trong 46 m*> +n*> + p> >0 thi a, b, ¢ ddng phang.

C. Véibasé thuc m, n, p théaméin m+n+ p # 0 tacod ma +nb + pE =0 thi a, b, ¢ ddng phang.

D. Néu gia cuaa, b, ¢ dong qui thi a, b, ¢ dong phang.
Cau 11. Cho hinh hop 4BCD.4,B,C,D,. Chon khang dinh diing.

A. @,?Q,TQ dong phang. B. E,TQ,@ dong phang.

C. Eéfl, EE,EE dong phang. D. ﬂ,ﬁ,ﬁa dong phang.
Cau 12. Cho hinh hop ABCD.EFGH . Goi [ la tam hinh binh hanh ABEF va K 1a tam hinh binh
hanh BCGF . Trong cac khing dinh sau, khang dinh nao ding?

A. BD, AK,GF ddng phang. B. BD,IK,GF dong phang.
C. BD,EK,GF ddng phang. D. BD, Tlf,gédéng phang.

Céu 13. Cho hinh hop ABCD.A'B'C'D'. Goi I va K lan luot la tim cta hinh binh hanh ABB’A’ va
BCC'B'. Khiang dinh nao sau day sai?

— 1l— 1

A.Bbndiém 7, K, C, A dong phang B. IK=§AC=EA'C'

C. Ba vecto BD;IK;B'C' khong ddng phang. D. BD+2IK =2BC
CAu 14. Cho tir dién ABCD. Goi M, N lan luot 1a trung diém cua 4D, BC . Trong cac khéng dinh sau,
khang dinh nao sai?

A. Cac vecto AB,DC,MN dong phang. B. Céc vecto AB, AC,MN khong ddng phang.

C. Céac vecto W,C—M,m déng phéng. D. Cac vecto ﬁ), KI,]\T\/ d@)ng phéng.
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Cau 15. Cho hinh hop ABCD.4,B,C,D,. Chon khang dinh dtng?

A. @,B—DI,B—C] dong phang. B. TQ,TD,E dong phang.

C. C—DI,E,A]—C ddng phang. D. E,E,a ddng phang.
Cau 16. Cho tir dién ABCD. Trén céc canh AD va BC lan lugt l&y M,Nsao cho AM =3MD,
BN =3NC . Goi P,Q lan luot 1a trung diém cia AD va BC. Trong cac khrfmg dinh sau, khéng dinh nao

sai?
A. Céc vecto BD, AC,MN dong phang. B. Cac vecto MN ,D—C,P—Q ddng phang.
C. Cac vecto AB,DC ,P—Q dong phang. D. Céc vecto 4B, DC,MN dong phang.

Céu 17. Trong cac ménh d& sau ddy, ménh dé nao dung?

A.Tu AB=34C ta suy ra BA=-3CA

B. Néu 4B = —%EE thi B 1a trung diém doan AC .

C.Vi AB=-2A4C +5A4D nénbbn diém 4, B, C, D dong phang
D. T AB=-34C ta suy ra CB=2A4C.

Céu 18. Trong cac ménh dé sau ddy, ménh dé nao 1a ding?

A.Néu 4B = —%R thi B 1 trung diém cua doan AC .

B. Tu AB=-34Cta suy ra CB = AC.
C. ViAB =-2A4C +5AD nén bon diém A, B, C, D cung thuoc mot mat phé“ing.
D. Tx AB=3AC ta suy ra BA =-3CA.
Cau 19. Cho tir dién ABCD. Goi E,F 1a céc diém thoa nim EA =kEB,FD =kFC con P,Q,R la cac

diém xac dinh boi PA= lﬁ,Q—E = l@,@ =IRC. Chimg minh ba diém P,Q,R thang hang.Khang
dinh nao sau day la dung?

A. P, Q, R thang hang B. P, Q, R khong dong phang

C. P, Q, R khong thang hang D. Ca A, B, C déu sai
Cau 20. Cho tr dién ABCD. Liy cic diém M,N,P,0 lan luot thudc AB,BC,CD,DA sao cho
AM == 4B, BN = BC, 40 = AD, DP = kDC. Hay xic dinh k dé M.N,P,Q déng phing

A k=l B. k=t c k=L D. k=1
2 3 4 5

Cau 21. Cho hinh chép S.4ABC, mat phéng (a) cit cac tia SA4,SB,SC, SG( G la trong tdm tam gidc

ABC) 1an luot tai cac diém A',B',C',G'.Taco 54 5B SC _ 56 . Hoi k bang bao nhiéu?
S4' SB' SC' = SG'

A.3 B. 4 C.2 D.1
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Céu 22. Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh binh hanh. Mot mit phing (a) cét cac canh

SA,SB,SC,SD lan luottai 4',B',C", D' .Béng thirc nao sau day dung?

S, ,SC _SB  ,SD S4 SC__SB 8D
" s4' TSC' SB' T SD' " S4' 28SC' SB' 2SD'
S4 , SC _SB  SD p. S4_SC_SB _SD
"S54 sC' sB sD’ "S4' SC' SB' SD'

Céu 23. Cho hinh chép S.ABC ¢6 SA=a,SB=b,SC =c. Mot mit phang () ludn di qua trong tim

cua tam giac ABC, cit cac canh SA4,SB,SC lan luot tai A", B',C'. Tim gia tri nho nhét cia

1 N 1 N 1
SA®  SB® SC*’
A ; B L C ; D L
B e a4 b+l T d b+t Cdi b+t

Céu 24. Cho tir dién 4BCD, M 1a mot diém nam trong tir dién. Cac dudng thang AM, BM,CM ,DM
cit cac mit (BCD),(CDA),(DAB),(ABC) lan luot tai A", B',C',D"'. Mt phéng (a) di qua M va song
song v6i (BCD) lan lugt cat A'B',A'C',A'D" tai cac diém B,,C,, D, .Khang dinh nao sau day 1a ding
nhit.

A. M latrong tdm cua tam giac B,C,D,.

B. M 1a tryc tdm cua tam giac B,C,D,.

C. M 1a tim duong tron ngoai tiép tam giac BCD,.

D. M 1a tim duong tron noi tiép tam giac B,C,D,.

Cau 25. Cho tir dién ABCD ¢6 BC=DA=a,CA=DB=b,AB=DC =c. Goi S la dién tich toan phan

A LN ’ A 5 , < ’ .7 s 1z A 5 1 1 1
( tong dién tich tat ca cac mat). Tinh gia tri 16n nhat cua pEre + pEp + e
A2 .2 .2 p. 32
S S S S

CAu 26. Gia st M, N, P la ba diém lan lugt ndm trén ba canh S4,SB,SC coa tir dién SABC. Goi I la
giao diém cua ba mit phing (BCM),(CAN),(4BP) va J la giao diém clia ba mit phing

(ANP) ,(BPM ) ,(CMN ) . Tadugc S,7,J thiang hang tinh ding thiic nao sau diy dung?

AL MS NS PS l IS B. MS NS PS l IS
MA NB PC 2 JI MA NB PC 4 JI
C. MS NS PS l JS D. MS NS PS 1o JS
MA NB PC S/ MA NB PC JI

Cau 27. Cho hinh chép S.4BC c¢6 SA=SB=SC=a, ASB=BSC=CSA=a . Goi () la mit phing di

qua A va céc trung diém cua SB,SC . Tinh dién tich thiét dién cta hinh chép cét bai mit phang ( p ) .
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2 2
A. S=a7\/7cos2a—l6cosa+9 B. S=a7x/7cosza—6cosa+9

2 2
C. Sz%\/7cos2a—6cosa+9 D. S=%x/7cosza—l6cosa+9
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CHU DE 3
BA VECTO PONG PHANG VA KHONG PONG PHANG

Tham khao thém

¢ Chirng minh ba vec to dong phang va bon diém dong phiang, phan tich mét vecto theo ba vecto
khéng dong phing.
+ Pé chimg minh ba vecto dong phang, ta c6 thé chimg minh bang mot trong cac cach:
e Chiing minh céc gia ctia ba vecto ciing song song véi mot mit phang.
e Duya vao diéu kién dé ba vecto déng phéng: Néu com, n e R: ¢=md +nb thi G,b,¢ déng
phing
+ D¢ phan tich mot vecto ¥ theo ba vecto d,b,¢ khong dong phing, ta im cic s6 m, n, p sao
cho: X = mad +nb + pé
¢ Tinh d9 dai ciia doan thing, vécto.

-2

+ Pé tinh d6 dai ciia mot doan thang theo phuong phap vec to ta st dung co s a = a

2 - 2
NG

Vi vay dé tinh do dai cua doan MN ta thuc hién theo cac budc sau:
e Chon ba vec to khong déng phang ZZ,E,E so cho d6 dai ciia chung c6 thé tinh duoc va goc giita
chung c6 thé tinh duoc.

e Phan tich MN = ma-+nb+ pz

e Khi d6 MN = ‘W‘ —JMN = \/(mlz+n13+p2)2

=

¢ Sir dung diéu kién dong phiang ciia bon diém dé giai bai toan hinh khéong gian.

2 2

—

a

—

+n? b2 +p° c +2mncos(£,5)+ancos(E,E)Jerpcos(E,ﬁ)

Str dung céc két qua
eA,B,C,D 1a bbn diém dong phing < DA =mDB+nDC
¢A,B,C,D 1a boén diém ddéng phang khi va chi khi voi moi diém O bat ki ta co

@=xa+y0—B+z& trong 46 x+y+z=1.

Cau 1. Trong cac m¢nh dé sau, ménh dé nao dung.
A. Ba vécto ddng phang 14 ba vécto cing ndm trong mot mét phang.
B. Ba vécto a,b,c dong phang thi c6 c=ma+nb v&i m,n 1a céc s duy nhat.
C. Ba vécto khong dong phang khi co d =ma+nb+ pE véi d 1a vécto bt ki.

D. Ba vécto dong phang 1a ba vécto cé gia cuing song song vdi mdt mit phang.
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Loi giai
Chon D.
Cau A sai vi ba vécto déng phéng la ba vécto co6 gia cung song song voi cung mot mat ph:fmg.
Cau B sai vi thiéu diéu kién 2 vécto 5,5 khong cung phuong.
Cau Csai vi d =ma+nb+ pc véi d 1a vécto bat ki khong phai 1a didu kién dé 3 vécto a, b, ¢ ddng
phang.
Cau 2. Trong cac khéng dinh sau, khéng dinh nao sai?
A. Néu gia cua ba vecto (;,Z;,E cit nhau tirng do6i mot thi ba vecto do déng phéng.
B. Néu trong ba vecto a,b,c c6 mot vecto 0 thi ba vecto d6 ddng phang.
C. Néu gia cua ba vecto Zz,Z;,E cung song song voi mot mat phéng thi ba vecto do déng ph:fmg.
D. Néu trong ba vecto a,b,c c6 hai vecto cung phuong thi ba vecto d6 dong phang.
Loi giai
Chon A.
+ Nim vitng khai niém ba vécto dong phang.
Cau3. Cho ba vecto a,b,c¢ khong dong phang. Trong cac khing dinh sau, khang dinh nao sai?
A. Céc vecto x :Zz+l;+22;}/ =2a-3b-6¢;z=—a+3b+6¢ dong phang.
B. Cic vecto x=a—2b+ 42;;/ =3q-3b+2¢;z=2a—-3b-3¢ dong phang.

C. Cac vecto ;c:a+l;+2;;/:2

IS

—3b+c¢;z=—a+3b+3¢ dong phang.

D. Céc vecto x=a+b— ~b+3¢;z=—a—b+2¢ dong phang.

IS

=2

ol
<

Loi giai
Chon B.
Céc vecto ;c,},} ddng phang < JIm,n : X = m} +nz
Ma: x= m}z +nz
& a—2b+4c=m(3a-3b+2c)+n(2a-3b-3c)
3m+2n=1
< <—3m—3n = -2 (hé vo nghiém)
2m-3n=4
Vay khong ton tai hai s6 m, n: X = m; +nz
Cau 4. Cho ba vecto Zz, Z;, ¢ . biéu kién nao sau day kh'fmg dinh Zz, E, c déng ph'fmg?
A. Tén tai ba s6 thuc m, n, p théamin m+n+p=0 va m21+n13+p2':6.
B. Ton tai ba s6 thuc m, n, pthéaman m+n+p#0 va m21+nl;+p2=6.

C. Tbn tai ba sb thuc m, n, p sao cho ma+nb + pE =0.

D. Gia cia a, b, ¢ dong qui.
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Loi giai
Chon B.

Theo gia thuyét m+n+ p #0 = ton tai it nhat mot s6 khac 0.

Giast m#0. T ma+nb+pc=0=a=-—p-Lc.
m m

a, b, ¢ ddng phing (theo dinh 1y vé sy déng phang cta ba vécto).

Cau5. Cho ba vecto a,b,c khong ddng phang. Xét cac vecto x=2a +b,y= a-b—c;z=-3b-2c .

Chon khang dinh dung?
A. Ba vecto ;c;;;} ddng phang. B. Haivecto x;a cung phuong.
C. Haivecto x;b cung phuong. D. Bavecto x; ;;2 do61 mot cung phuong.
Loi giai
Chon A.

Ta co: ;; = %(;c + 2) nén ba vecto };};2 ddng phing.

Cau 6. Hiy chon ménh dé sai trong cac ménh dé sau day:
A. Ba vécto a,b,c d6ng phang néu co hai trong ba vécto d6 ciing phuong.
B. Ba vécto a,b,c d6ng phang néu c6 mot trong ba vécto d6 bang vécto 0.
C.vécto x=a+b+c ludn luon ddng phing véi hai vécto avab.

D. Cho hinh hop ABCD.A’B’C’D’ ba vécto AB',C'A', DA dong phang

Loi giai

Chon C.

A. Ping vi theo dinh nghia déng phing.
B. Dung vi theo dinh nghia déng phang.
C. Sai
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_

DA'=AA - AD=a~c
D. Bing vi AB =a+b = AB' = DA — CA =3 vecto AB',C'A', DA dong phang.
C'A=CA=-b-c
Cau 7. Trongcac m¢nh dé sau day, ménh dé nao 1a sai?
A. Tu h¢ thuce AB=2A4C-84D ta suy ra ba vécto AB,AC, AD dong phang.
B.Vi NM +NP=0nén N la trung diém ctia doan MP.

C. Vi [ latrung diém cta doan AB nén tir mot diém O bat ki ta co Ol = %(OTél + @)

D. Vi 4B+ BC + CD + DA = 0 nén bén diém A,B,C,D cung thuoc mot mat phéng.
Loi giai
Chon D.
A Dung theo dinh nghia vé sy dong phang cta 3 vécto.
B. Dung
C. Dlng vi OA+OB=0I+14+0I + 1B
Ma IA+1B=0 (vi I 1a trung diém AB) = OA+ OB =20I .
D. Sai vi khong dung theo dinh nghia sy dong phang.

Cau 8. Trong cac m¢nh dé sau day, ménh de nao sai?

A. Vi [ 14 trung diém doan AB nén tir O bat ki ta co: OI = %(0—14 + ﬁ) :

B. Vi AB+ BC + CD + DA =0 nén bén diém A, B, C, D dong phang.
C.Vi NM +NP=0 nén N la trung diém doan NP .
D. T hé thirc AB =2AC —84D ta suy ra ba vecto AB,AC, AD ddng phang.
Loi giai
Chon B.
Do AB+BC+CD+DA=0 ding véi moi diém A4, B,C,D nén ciu B sai.
Cau 9. Trong cac m¢nh dé sau day, ménh dé nao sai?
A. Ba vécto a,b,c dong phang khi va chi khi ba vécto d6 c6 gia thudc mot mit phang
B. Ba tia Ox,0y,0z vudng gboc véi nhau timg doi mot thi ba tia d6 khong dong phang.
C. Cho hai vécto khong cung phuong a va b. Khi d6 ba vécto a,b,c ddng phang khi va chi khi ¢o
cap s m,n sao cho c=ma+nb, ngoai ra cip sé m,n 1a duy nhat.
D. Néu c6 ma+nb +pE =0 va mot trong ba sd m,n, p khac O thi ba vécto a,b,c dong phang.
Loi giai
Chon A.
Ba vécto a,b,c ddng phang khi va chi khi ba vécto d6 co gia song song hodc thuc mot mit phang. Cau

A sai
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Cau 10. Cho ba vecto Zz, 5, c. Trong cac ménh dé sau, ménh dé nao sai?

A.Néu a, b, ¢ khong dong phang thi tir m&+nl§+p2=6 tasuyram=n=p=0.

B. Néu c6 ma +nb+ pc =0, trong 46 m*> +n*> + p> >0 thi a, b, ¢ ddng phang.

C. Véibasé thuc m, n, p théaméin m+n+ p # 0 tacod ma +nb + pE =0 thi a, b, ¢ dong phang.

D. Néu gia cuaa, b, ¢ dong qui thi a, b, ¢ dong phang.

Loi giai

Chon D.
Cau D sai. Vi du phan ching 3 canh ciia hinh chop tam giac dong qui tai 1 dinh nhung ching khéng dong
phang.
Cau 11. Cho hinh hop ABCD.A,B,C,D,. Chon khang dinh dung.

A. @,B—D;,B—C1 dong phang. B. B—AI,B—DI,B_D dong phang.
C. E‘l:, EE,E& dong phang. D. ﬂ,ﬁ,ﬁa dong phang.
Loi giai
Chon C.

Ta ¢6 3 vécto BA,, BD,,BC dong phang vi ching c6 gia cing nim trén mat phing (BCD,4,).

Cau 12. Cho hinh hop ABCD.EFGH . Goi [ la tam hinh binh hanh ABEF va K 1a tam hinh binh
hanh BCGF . Trong cac khang dinh sau, khang dinh nao dang?

A. BD, AK,GF ddng phang. B. BD,IK,GF dong phang.
C. BD,EK,GF dong phing. D. BD,IK,GC dbng phang.
Loi giai
Chon B.
D : C
A : B
DX
I/—I,)' """"""""" G
E F
IK//(ABCD)
+{GF//(ABCD) = IK,GF,BD ddng phing.
BD < (ABCD)

+ Céc bd vécto & cau 4, C, D khong thé c6 gia cung song song vdi mot mat phang.
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Cau 13. Cho hinh hop ABCD.A'B'C'D'. Goi I va K lan luot la tdm cta hinh binh hanh 4BB’A> va

BCC'B'. Khang dinh nio sau day sai?

— 1 1

A.Béndiém 7, K, C, A dong phang B. IK:EAC:EA'C’

C. Ba vecto BD;IK;B'C' khong dong phing. D. BD+2IK =2BC

Loi giai

Chon C.

A.DPung vi IK, AC cung thudc (B'AC)

B. Ding vi 1K =18+ B'K = (a+5)+(-a+c) = (b+¢) =5 AC = 4T,

C.Saivi IK =B +B'K =~ (a+b)+=(-a+c)==(b+¢).
2 2 2
— BD+2IK =—b+c+b+c¢=2¢=2B'C' = ba vécto déng phing.

D. Pung vi theo cAu C = BD+2IK =—b+c+b+c=2¢=2B'C =2BC.
CAau 14. Cho tir dién ABCD. Goi M, N lan luot 1a trung diém cua 4D, BC. Trong céac khéng dinh sau,

khang dinh nao sai?
A. Céc vecto AB,DC,MN ddng phang. B. Cac vecto AB, AC,MN khong ddng phing.
C. Cac vecto AN,CM,MN ddng phing. D. Céc vecto BD, AC,MN ddng phing.

Loi giai
Chon C.
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A

A.Ding vi MN = %(E +R*).

B. Pung vi tir N ta dung vécto bang vécto MN thi MN khong nam trong mit phang (ABC ) )
C. Sai. Tuong tu dap an B thi AN khong ndm trong mit phang (CMN ) .

D. ing vi M = (4C-+ BD),

Cau 15. Cho hinh hop ABCD.4,B,C,D,. Chon khang dinh dung?

A. @,?ﬁ,ﬁa dong phang. B. a,A—ﬁ,ZBZ dong phéng.
C. C—DI,E,AI—C dong phang. D. E,E,@ ddng phang.
Loi giai
Chon C.
Ox 7 c
: ’, /’
/ 7
A [} - 7 //I
o P
o
/7
£/
S R,
e C
o
A Bi

+M,N,P,Q lan luot 14 trung diém cua 4B, A4,,DD,,CD.

Taco CD,/ (MNPQ); AD//(MNPQ); AC ! /(MNPQ) = CD,, AD, A, C déng phang.
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Cau 16. Cho tir dién ABCD. Trén cac canh 4D va BC lan luot lay M,Nsao cho AM =3MD,

BN =3NC . Goi P,Q lan luot 1a trung diém cia AD va BC. Trong cac khrfmg dinh sau, khéng dinh nao

sai?
A. Céc vecto BD, AC,MN ddng phing. B. Cac vecto MN,DC,PQ dong phang.
C. Cac vecto AB,DC ,P—Q dong phang. D. Céc vecto 4B, DC,MN dong phang.
Loi giai
Chon A.

C

. |MN=MA+AC+CN |MN=MA+AC+CN
A. Sai vi =

MN =MD +DB+BN |3MN =3MD +3DB +3BN

s 4MN = AC —3BD %ﬁ: _, BD,AC.MN khong déng phang.

. |MN=MP+PO+ON  —— — — . |, —
B.Dingvi{__ _ % _:>2MN=PQ+DC:>MN=—(PQ+DC)
MN =MD + DC +CN 2

= MN, 5@,}"@: ddng phang.

\ P — 1= =
C. Dlng. Bang cach biéu dien PQ tuong tu nhu trén ta c6 PQ = E(AB +DC )

P Y — 1 — 11—
D. Pung. Biéu dién giong dap an A ta co MN=ZAB+ZDC .

Céu 17. Trong cac ménh dé sau day, ménh dé nao ding?

A.Tu AB=34C ta suy ra BA=-3CA

B. Néu 4B = —%ﬁ? thi B 14 trung diém doan AC .

C.Vi AB=-2AC +5A4D nén bbn diém 4, B, C, D ddng phing

D. Tt AB=-34C ta suy ra CB=2AC.

Loi giai
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Chon C.

Ta c6: AB=-2AC+54D
Suy ra: AB,AC, AD hay bon diém 4, B, C, D dong phang.

Céu 18. Trong cac ménh dé sau ddy, ménh dé nao 1a ding?
A.Néu 4B = —%E@ thi B 14 trung diém cua doan AC .
B. Tu AB=-34Cta suy ra CB = AC.
C. ViAB =-2A4C +5A4D nén bon diém A, B, C, D cung thudc mot mat phéng.

D. Tx AB=3AC ta suy ra BA =-3CA.
Loi giai
Chon C.

A. Sai vi @:—%ﬁ’: A 1a trung diém BC .

C
=

>
oo

B. Saivi AB-34C = CB=-4AC.

C A
® o

o

C. bing theo dinh 1y vé sy dong phang cua 3 vécto.
D. Sai vi AB=3A4C = BA=3CA (nhan 2 vé cho —1).

Cau 19. Cho tir dién ABCD. Goi E,F 1a céc diém thoa nim EA =kEB,FD =kFC con P,Q,R la cac

diém xac dinh bai PA = lﬁ,@ = l@,ﬁ =IRC. Chung minh ba diém P,Q,R thang hang Khing

dinh nao sau day la dung?
A.P, Q, R thing hang B. P, Q, R khong dong phing
C. P, Q, R khong théng hang D. Ca A, B, C déu sai
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Loi giai

Chon C.

Taco PO=PA+AE+EQ (1)
PQ=PD+DF+FQ (2)
Tir (2) tacd I[PQ=IPD+IDF +IFQ (3)

Lay (1)-(3) theo vétaco : (1-1) PO = AE —IDF

Tuong tu QR —%EB—%FC

Mit khac EA = kEB,FD = kFC nén PQ—LIAE—II—ZEV’—%E—II‘—IIF—C —kOR

Vay P,Q,R thang hang.

Cau 20. Cho tr dién ABCD. Léy cac diém M,N,P,Q lan luot thudc A4B,BC,CD,DA sao cho

AM = %AB BN-%BC AQ = EAD DP =kDC . Hay xé4c dinh k d& M, N, P,Q ddng phing.
Ak=2 B. k=2 C.k=1 D. k=1
2 3 4 5
Loi giai

Chon A.
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Cach 1.

Ta ¢6 W:%E:W-ﬂ:-%ﬂ:ﬁ:%ﬂ.

Lai ¢6 ﬁv:%ﬁ:dodé MN || AC .

Véay Néu M, N, P,Q dong phang thi (MNPQ)N(ACD)=PQ| AC

_Pc_o4_, hay DP=iDC—k=1.
PD_ OD 2 2

Cach 2. Dat DA = ;z,lﬁ = Z;,D—C —¢ thi khong kho khan ta c6 cac biéu dién

22— 1- 1=

Ne—2ar 25, MP=—2a-Ypeke, mv=—La-1j
3 3 3 3 6 3

Cac diém M, N, P,Q dong phang khi va chi khi cac vec to MN,MP,MQ ddng phang

Qﬂx,yzﬂﬁ:xm+y@

@_E;_lg%g:x(_%;ﬁg y —l&—lzéj
3 3 3 3 6 3

Do cic vec to a,b,c khong ddng phang nén diéu nay twong duong véi

2 1.2

3767 3

1 1 3 1
——y=—= Sx=—y=Lk=—
37773 e

—x=k

Céu 21. Cho hinh chép S.4BC, mit phing (a) cit cac tia S4,SB,SC,SG( G 1a trong tdm tam giac

54 5B 5C 150 Hsi k bing bao nhicu?
SA' SB' SC' " SG'

A.3 B. 4 C.2 D.1

ABC) lan luot tai cac diém A',B',C',G'.Ta c6

Loi giai
Chon A.
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S

Do G latrong tam cua AABC nén GA+GB+GC=0=35G =S4+SB+SC

@3£SG'_ﬁ5A' 3B 55 5C 56
SG' SA' SB' SC!

Mat khac 4',B',C',G"' déng phrfmg nén: SA SB S¢ =3 56 .
SA' SB' SC'  SG'

Chu y: Ta c6 mot két qua quen thudc trong hinh hoc phang :

Néu M 14 diém thudc mién trong tam gisc ABC thi Sa]\—/I;l+SbMZ§+SCW =0 trong d6 S.,S,,S. lan
luot 1a dién tich cac tam giac MBC,MCA, MAB . Vi vay ta c6 bai toan téng quat hon nhu sau:

Cho hinh chép S.4BC, mit phang («) cét céc tia S4,SB,SC,SM ( M 1a diém thudc mién trong tam
giac ABC) lan luot tai cac diém A',B',C', M.

Chtirng minh: SSA SSB 5.5C SSM . (ver S,S,,S, lan luot 1a dién tich cac tam giac
SA' SB' sc' SM'

MBC,MCA,MAB va S 1a dién tich tam giac ABC).

Céu 22. Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh binh hanh. Mot mit phing (a) cét cac canh

SA,SB,SC,SD lan luottai 4',B',C", D' .Béng thirc nao sau day dung?

S4 SC SB SD sS4 SC SB SD
. +2 = +2 B. + = +
§4'  SC' SB' SD' S4' 28C' SB' 28D’
SA SC SB SD D S4 SC _SB SD
SA' SC' SB' SD' " S4' SC' SB' SD'
Loi giai

Chon C.
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S

Goi O la tam cua hinh binh hanh ABCD thi
SA+SC =SB+SD =250

oS n, SBem_ SBom, SC o
SA' SB' SB' SC!

Do A',B',C',D' ddng phang nén dang thirc trén < 54 + 5¢ = 55 + 5D .

S4' SC' SB' SD'
Céu 23. Cho hinh chép S.ABC ¢6 SA=a,SB=b,SC =c. Mot mit phang () ludn di qua trong tam
cua tam giac ABC, cat cac canh SA4,SB,SC lan luot tai A',B',C'. Tim gia tri nho nhét cua

1 N 1 N 1
SA'Z SB'Z SC|2 :
3 2 2 9

Al ——— B. ——— C.—M— D.———M
at+b*+c? a’+b*+c? a’+b*+c? a’+b*+c?

Loi giai
Chon D.
Goi G la trong tam cua tam giac ABC . Ta co 385G = SA+SB+SC
_SA — SB o7 SC

= S4'+ SB'+ SC'.
SA4' SB' SC'

sS4 SB SC a b c
=3

Ma G,A',B',C' dong phing nén + + = + +
S4'" SB' SC' S4'" SB' SC'

Theo BDT Cauchy schwarz:
2
Tac()( 12+ 12+ IZJ(a2+b2+c2)2( - b +-< j
S4'"  SB“ SC' S4' SB' SC'

- 1 1 N 1 9
SA%  SB"? SC” a*+b*+ct

Piang thirc xdy ra khi
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1 1 1 A L. a b c
= = két hop voi + + =3 ta duoc
aSA' bSB' cSC' S4' SB' SC'
2 2 2 2 2 2 2 2 2
S =G AP HC g A DA oAb A
3a 3b 3¢
1 1 . 9

1
Vay GTNN cua + + la .
i S4“  SB"“ SC" a’+b*+¢?

Céu 24. Cho tir dién 4BCD, M 1a mot diém nam trong tir dién. Cac dudng thang AM, BM,CM,DM

cit cac mat (BCD),(CDA),(DAB),(ABC) lan lugttai 4", B',C"',D"'. Mat phéng (a) di qua M va song
song voi (BCD) lan lugt cit A'B',A'C',A'D" tai cac diém B,,C,,D, .Khéng dinh nao sau day la dung
nhit.

A. M latrong tdm cua tam giac B,C,D,.

B. M 1a tryc tdm cua tam giac B,C,D,.

C. M 1a tim duong tron ngoai tiép tam giac BCD,.

D. M 1a tim duong tron noi tiép tam giac B,C,D,.

Loi giai

Chon D.

Vi M nam trong tir dién A4BCD nén

ton tai x, y,z,¢ >0 sao cho xMA+ yMB+zMC +tMD =0 (1)

Goi (a) 1a mit phang di qua M va song song voi mit phang (BCD) )
(@)1l (BCD)

Tacd {(BB'A")n(a)=MB, = MB,||BA'".
(BB'A')n(BCD)=BA'

MB, MB' —— MB'—;
L=——= MB =——BA4"' (2)
BA' BB’ BB'

Do do6




Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT mdoi 2025 KNTTVCS

Trong (1), chiéu céc vec to 1én dudng thing BB' theo phuong (ACD) ta dugc:
mermerzM—B#tW:():>(x+y+z)MB'+ym:6

:>(x+y+z+t)MB'=yﬁ:>MB = %
BB' x+y+z+t

AY — y —_—
Tu (2 MB =———BA' (3
u( )mwra l X+y+z+t ()
Tuong tu ta c6 MC, - 4 (4)
xX+y+z+t
MD,=——=—D4" (5)
X+y+z+t

Mit khac chiéu cac vec to trong (1) 1én mit phang (BCD) theo phuong A4A4' ti thu dugc

yA'B+zA'C+tA'D=0. Vay tir(3),(4),(5) taco

MB, + MC, + MD, = ;( YBA'+zCA'+tDA’) =0, hay M 1a trong tam clia tam gidc B,C,D,.
xX+y+z+t

Cau 25. Cho tirdién ABCD ¢6 BC=DA=a,CA=DB=b,AB=DC =c. Goi S la dién tich toan phﬁn
1 1

( tong dién tich tat ca cac mat). Tinh gia tri 16n nhat cua pEre + pERE + eyl
NE2 B2 2 p. 12
S S S S
Loi giai
Chon A.

Do tir dién ABCD c¢6 BC =DA=a,CA=DB=b,AB=DC =c¢ nén ABCD = AADC = ADAB = ACBA.
Goi S' 1a dién tich va R 1a ban kinh duong tron ngoai tiép mdi mat d6 thi S =48"'= ‘%C, nén bt dang

1 1 9 2 2 2 2
2b2+b2c2+ <—&a +b"+c¢” <9R".

thirc can chung minh

2 2
a ca

Theo cong thirc Leibbnitz: Vi diém M batkiva G 1a trong tdm ciia tam giac ABC thi

MA? + MB® + MC* = GA? + GB® + BC* +3MG” = %(a2 +b* +c +9MG?)

Cho M tring véi tam dudng tron ngoai tiép tam giac ABC ta dugc

OR* =aa’ +b> +c* +90G* >a’ +b*> +c”.

Céu 26. Gia st M,N,P la ba diém lan lugt ndm trén ba canh S4,SB,SC céa tt dién SABC. Goi I 1a
giao diém cua ba mit phang (BCM ),(CAN ),(ABP) va J la giao diém cia ba mat phing
(ANP) ,(BPM ) ,(CMN ) . Ta duoc S,1,J théng hang tinh déng thirc ndo sau day dung?

MS NS PS 1 JS MS NS PS
A + + —=— B + +

"MA NB PC 2 JI "MA NB PC 4 JI

L_Js
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MS NS PS 1 JS MS NS PS JS

C. + + —=— D. + + =—

MA NB PC 3 Jl MA NB PC JI
Loi giai

Chon D.

B

Goi E=BPACN,F=CM AP, T=ANNBM .
Trong (BCM) c6 [ =BF NCT trong (ANP) cO NFNPT=J.
Dit SA=a,SB=b,SC =c va SM = xMA,SN = yNB,Sp = zPC

X z

a,SN =—2—5,SP =
x+1 y+1 z+1

Tacd SM = E(x>0,y>0,z>0).

Do T = AN N BM nén {TGBM: __ = aSM+(1-a)SB= SN +(1-B)S4

TedN |ST=aSM+(1-a)SB
ST = BSN +(1- )54

ax - = y -
& ——a+(l-a)b=—=b+(1-pB)a
x+1 ( ) y+1 ( ﬂ)
axlzl_ﬁ ‘" +x+1
-~ - X — . .
Vi a,b khong cung phuong nén ta co xF = Y =ST=—a+—2 5.
ﬂzl—a Y x+y+1l  x+y+1
y+1 x+y+l1
Hoémtoéntuongtt_rtacé:S—E= J b+ z E, SF = z c+ al a
y+z+1l  y+z+1 z+x+1  z+x+1

Lam tuong tu nhu trén ddi v6i hai giao diém I = BF NCT va NF NPT =J ta dugc :

Slzﬁ(xa+yl;+zg), Ej:m(xa+y5+zg)

x+y+z+1

Suy ra SJ =
X+y+z+2

SI= ST =(x+y+z+1)IJ
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SM SN SP

+—+
MA NB PC

Vay S,1,J thang hang va f—j:x+y+z+1=

Ciu 27. Cho hinh chop S.ABC ¢6 SA=SB=SC=a, ASB=BSC = CSA=a . Goi () 1a mit phing di

qua A va cac trung diém ciia SB,SC . Tinh dién tich thiét dién ctia hinh chop cit bai mit phang ( p ) )

2 2
A. S:%\/7cosza—l6cosa+9 B. S:%\/7c0s2a—6cosa+9
a’ a’
C. S:?\/7cosza—6cosa+9 D. S=?\/7cos2a—l6cosa+9
Loi giai
Chon D.

Goi B',C' lan luot 1a trung diém ciia SB, SC . Thiét dién la tam giac AB'C".

SAB'C' = %\/AB ” AC'Z— (ZB?"A_(T')Z

] — —

Tacd AB'=SB'— S, :ESB—SA

2

= AB" :%SB2 +SA%> — SASB =%(5—4cosa).

2

Tinh twong tu, ta c6: AB'AC' = %(4—3cos a).

4 4 2
Vay S ... :%\/%(5—4cosa)2 —31—6(4:—3cosoc)2 =%\/7cosza—l6cosa +9.



Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT mdoi 2025 KNTTVCS
BAI 2

HE TRUC TOA PQ TRONG KHONG GIAN

1. H¢ truc toa do trong khong gian
Hé truc g@)m ba truc Ox, Oy, Oz d6i mot vuong géc nhau dugc goi la h¢ truc toa do vudng goc

Oxyz trong khong gian, hay don gian goi la h¢ truc toa d6 Oxyz .

- A

Chu y:
e Ta goi ;,}',/; lan luot 13 cac vecto dom vi trén cac truc Ox, Oy, Oz.
e Trong khong gian Oxyz , ta goi:
+Piém 0(0;0;0) 1a gbe toa dd.
+ Truc Ox: truc hoanh, Truc Oy : truc tung, Truc Oz : truc cao.
+ Céc mit phang (Oxy), (Oyz), (Ozx) 1a céc mit phing toa do.
e Khong gian v6i h¢ truc toa d0 Oxyz con duoc goi 1a khong gian Oxyz .
e Céc mit phang toa d0 (Oxy), (Oyz), (Ozx) ddi mot vudng goe nhau.
2. Toa d) cia diém va vecto
a. Toa d9 clia diém
Trong khong gian véi hé truc toa dd Oxyz, cho diém M . Néu OM =xi+ y}' +zk thita 20i bo ba s6
(x; y; z) latoa do cua diém M dbi vé6i hé truc toa do Oxyz va viét M = (x; ¥; z) hoac M(x; y; z) cua

diém M .

b. Toa dd cua vecto
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Trong khong gian véi hé truc toa d§ Oxyz, cho vecto a . Néu a =a1;+ az}' + ajc thi ta goi bd ba s6

(a;; a,; a;) 1a toa do cua vecto a dbi voi hé truc toa do Oxyz va viét vecto a =(a,; a,; a;) hodc
a(a;; a,; ay).
Chu y: Trong khong gian Oxyz, ta co:
e Néu a :a1f+a2}'+a3l€ thi @ = (a,; a,; a,). Nguoc lai, néu d = (a; a,; a,) thi @ :alf+a2}‘+a3lz.
e Toa do cua diém M 1a toa do ctia vecto OM : M = (x; y; 2) <= OM = (x; y; 2)

x=x'
e Diéu kién hai vecto bang nhau: Cho a = (x; y; z), b=(x" v z") ,khido a = y=y'

z=2z'
e Vecto don vi trén truc Ox c6 toa do la i= (1;0;0).
Vecto don vi trén truc Oy c6 toa dd la } =(0;1;,0).
Vecto don vi trén truc Oz co toa do la k= (0;0;1).

4

QUY TAC CHIEU PAC BIET

Chiéu diém trén truc toa do

- A . . Chiéu vao Ox -0
¢ Dlem M(xM ’yM ’ZM) (Gi& nguyeén x) Ml (xM ’O’O)

< R . . Chiéu vao Oy . .
¢ Dlem M(xM ’yM ’ZM) (Gi& nguyény) M2 (O’yM ’O)

e Diém M(xM;yM;zM)—Mhié]" vao Oz M ,(0;0;z,,)

(Giw nguyén z)
Chiéu diém trén mat phang toa do

<R . . Chiéu vao Oxy . .
L A CAMEEN
i Dlem M(xM ’yM ’ZM) (Giit nguyénx,y) M1 (xM ’yM ’O)

‘R . . Chiéu vao Oyz . .
° —meuvao vz M (0 z
Dlem M(xM ’yM’ZM) (Giit nguyeény,z) 2( ’yM’ M)

A Chiéu vao Oxz
° Dlem M(xM ’yM ’ZM) (Giit nguyeénx, z) M3 (xM ’O’ZM)

Poi xirng diém qua truc toa do

Déi xting qua Ox . .
(Giw nguyén x; doi ddu y,z) Ml (xM’ yM’ ZM)

® M(x,;5,32),)

. . Déi xiing qua Oy . .
[ ] — —
M(xM ’yM ’ZM ) (Giit nguyén y; doi ddu x,z) MZ( xM ’yM 4 ZM )
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. . Poi xung qua Oz . .
[ — —
M(xM ’yM ’ZM) (Giit nguyén z; doi ddu x,y) M3( xM’ yM ’ZM)

Poi xtrng diém qua mit phing toa do

o M(x

Doi xing qua Oxy M1 (x

Y ’ZM) (Gitt nguyén x,y; déi ddu z) M’yM’_ZM)

. . Doi xing qua Oxz . .
[ —
M(xM ’yM ’ZM) (Giit nguyén x,z; doi ddu y) M2 (xM’ yM ’ZM)

. . Doi xiing qua Oyz . .
[ J —
M(xM 7yM ’ZM) (Gi& nguyén y,z; doi ddu x) MS( xM ’yM ’ZM)

PHAN 1. Céu tric nghiém nhiéu phwong an Iwa chon. Mdi ciu héi thi sinh chi chon mét phwong
an.
Céu 1. Trong khong gian v6i hé truc toa 36 Oxyz, cho G =—i+2j—3k . Toa d6 cta vecto a la
A. (-1;2;-3). B. (2;-3;-1). C. (2,-1;-3). D. (-3;2;-1).
Cau 2. Trong khong gian v6i hé toa do Oxyz gia st u=2i+ 3}' —k,khido toa do véc to u 1a
A. (-2;31). B. (2;3;-1). C. (2;-3;-1). D. (2;3;1).
Cau 3. Trong khong gian v6i truc hé toa do Oxyz, cho a=—i+ 2}' ~3k. Toa do cua vecto a la:
A. a(-1;2;-3). B. a(2;-3;-1). C. a(-32-1). D. a(2;-1;-3).
Cau 4. Trong khong gian Oxyz, cho diém A(-2;3;5). Toa dg cua vécto 04 1a:
A. (-2;3;5). B. (2;-3;5). C. (-2;-3;5). D. (2;-3;-5).
Céau 5. Trong khong gian Oxyz, cho hai diém A(L;1;-1) va B(2;3;2). Vecto AB 6 toa do 1a
A. (1, 2;3) B. (-1;,—-2;3) C. (3:51) D. (3;4;1)
Céau 6. Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(1;2;—1),E =(1;3;1) thi toa do cua
diem B la:
A. B(2;5;0). B. B(0;-1;-2). C. B(0;1;2). D. B(-2;-5;0)
Céu 7. Trong khong gian Oxyz , hinh chiéu vudng géc cua diém 4(3;5;2) trén truc Ox 6 toa do la
A. (0;5;2). B. (0;5;0). C. (3;0;0). D. (0;0;2).
Céau 8. Trong khong gian Oxyz , hinh chiéu vudng goc cua diém M (3;1;—1) trén truc Oy co toa do la
A. (3;0,-1). B. (0;1;0). C. (3;0,0). D. (0;0;-1).
Céu 9. Trong khong gian Oxyz , hinh chiéu vudng géc cua diem M (3;-1;1) trén truc Oz c6 toa df 1a
A. (3;—1;0). B. (O;O;l). C. (O;—I;O). D. (3;0;0).
Cau 10. Trong khong gian Oxyz, cho diém A(1;2;—3). Hinh chiéu vuong goc ciia 4 1én mat phang
(Oxy) cotoado la

A. (0;2;-3). B. (1;0;-3). C. (1;2;0). D. (1;0,0).
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Cau 11. Trong khong gian Oxyz , hinh chiéu vuong goc cta diém M (2;1;—1) trén mat phang (Ozx) co
toa do la

A. (0;1;0). B. (2;1;0). C. (0;1;-1). D. (2;0;-1).

Cau 12. Trong khong gian Oxyz, cho diém A(3;—l;1). Hinh chiéu vudng goc cia diém A trén mit
phing (Oyz) 1a diém

A. M (3;0;0) B. N(0;-L1) C. P(0;-1,0) D. 0(0;0;1)

Cau 13. Trong khong gian véi hé toa d6 Oxyz , diém nao sau ddy nam trén mat phang toa do (Oyz) ?

A. M (3;4,0). B. P(-2;0;3). C. 0(2;0;0). D. N(0;4;-1).

Céu 14. Trong khong gian v6i hé truc toa dd Oxyz cho M (4;5;6). Hinh chiéu ctia M xudng mit phang
(Oyz) 1a M'. Xac dinh toa do M.

A. M'(4;5;0). B. M'(4;0;6). C. M'(4;0;0). D. M'(0;5;6).

Cau 15. Trong khong gian vai h¢ truc toa do Oxyz cho diém M (x; y;z) . Trong cdc ménh dé sau, ménh
dé nao ding?

A.Néu M'dbi xtmg v6i M qua mit phang (Oxz)thi M'(x;y;—z).

B. Néu M'déi ximg véi M qua Oy thi M'(x;y;-z).

C.Néu M'dbi xtimg véi M qua mit phang (Oxy) thi M'(x;y;~z).

D. Néu M'ddi xtmg voi M qua gbc toa o O thi M'(2x;2;0).

Céu 16. Trong khong gian Oxyz, toa do diém dbi xtmg ciia M (1;2;3) qua mit phang (Oyz) 1a

A. (0,2,3). B. (-1,-2,-3). C. (-1,2,3). D. (1,2;-3).

Céu 17. Trong khong gian Oxyz, cho diém 4(2;-3;5). Tim toa do 4’ 1a diém ddi xtmg véi 4 qua truc
Oy.

A. A’(2;3;5). B. A’(2;—3;—5). C. A'(—Z;—3;5). D. A’(—Z;—3;—5).
Cau 18. Trong khong gian toa d0 Oxyz cho diém M (1;—\/5;\/3 ) Tim diém M'e Ox sao cho d6 dai
doan thaing MM ' ngan nhat.

A. M'(~1;0;0). B. M'(1;0;0). C. M'(1;0:43). D. M'(1;/2;0).

Céu 19. Trong khong gian toa 40 Oxyz cho diém M (\/E, 0;4/3 ) Tim diém M'e Oy sao cho do dai
doan thang MM ' ngan nht.

A. M(0;—2;0). B. M'(~/2;0;0). C. M'(0;0;4/3). D. M '(0;0;0).

Céu 20. Trong khong gian toa do Oxyz cho diém M (1;2;—\/§ ) Tim diém M 'e Oz sao cho d6 dai doan

thing MM ' ngén nhét.
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A M(1,0,3). B. M'(0;2,—3). C. M'(0;0;—3). D. M'(0;0:4/3).

Céu 21. Trong khong gian toa do Oxyz cho diém A(1;1;2). Tim diém 4'e(Oxy) sao cho d¢ dai doan
thing AA' ngan nhét.

A. A'(-L;1;0). B. A'(1;1;0). C. 4'(2:2:0). D. 4'(2:-1;2).

Céu 22. Trong khong gian toa do Oxyz cho diém M(l;l —J2;2+ \/g) Tim diém M'e (Oxz) sao cho do
dai doan thang MM ' ngin nhat.

A M(51442;2-45). B M (51-42;0). CoM(50;2445). DL M(051-+2;2445).
Cau 23. Trong khong gian toa dd Oxyz cho diém M(1+\/§;2;1—\/§). Tim diém M 'e(Oyz) sao cho
d6 dai doan thing MM ' ngan nhat.

A M(1442:01-42). B M(0:2:1-42). € M(0-21-42). D M(0-2:1442).
Céu 24. Trong khong gian v&i hé toa dd Oxyz, cho cac diém A(1;0;3), B(2;3;—-4), C(-3;1;2). Tim
toa do diém D sao cho ABCD la hinh binh hanh,

A. D(—4;—2;9). B. D(—4;2;9). C. D(4;—2;9). D. D(4;2;—9).

Céu 25. Trong khong gian Oxyz, cho hinh binh hanh ABCD. Biét A=(1;0;1), B=(2;1;2)va
D=(1;-1;1). Toa d6 diém C 1a

A. (2;0;2). B. (2:2:2). C. (2:-2:2). D. (0:-2;0).

Cau 26. Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' ¢ A(1;0;1), B(2;1;2), D(L;-11),
C'(4;5;—5). Tinh toa do dinh A4’ cua hinh hop.

A. 4'(4,6;,-5). B. 4'(2;0;2). C. A4'(3;5-6). D. 4'(3;4,-6).

Céu 27. Trong khong gian véi hé toa d6 Oxyz, cho hinh hop ABCD.A'B'C'D', biét ring A(-3;0;0),
B(0;2;0), D(0;0;1), A'(1;2;3). Tim toa d¢ diém C’.

A. C'(10;4:4). B. C'(~13;4:4). C. C'(13;4:4). D. C'(7;:4:4).

Cau 28. Trong khong gian v6i hé toa d0 Oxyzcho hinh hop ABCD.A'B'C'D'. Biét A4(2;4;0),
B(4;0,0), C(~1;4;—7)va D'(6;8;10). Toa d6 diém B' Ia

A. B’(8;4;10). B. B'(6;12;0). C. B’(10;8;6). D. B’(l3;0;17).

PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi céu, thi sinh chon diing hoic
sai.

Céu 29. Trong khong gian Oxyz , cho hinh binh hanh ABCD . Biét A(-1;1;2),B(1;0;3),C(0;2;-2).

A. Toa dd vecto BC = (-1;2;-5).



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS
B. Toa d0 vecto AB = 2;—;'—#]; .

C.Toa do diem D la D(-2;3;-3).

D. Toa dd vecto AD = —i + 2;’ +5k.

Cau 30. Trong khong gian Oxyz, cho hinh binh hanh 4BCD. Biét A(O;l; —2), C(O; —2;1),D(l; 0;—1).
A. Toa do vecto OC = (0;-2;1).
B. Toa d0 vecto DA = —;+}'—l; .
C. Toa d¢ diém B la B(-1;-1;0).
D. Toa d6 vecto AB=—i—2j—2k.
Céau 31. Trong khéng gian voi hé toa d6 Oxyz, cho hinh hop ABCD.A'B'C'D', biét rang
A(2:1;0),C€(0;3;0),C'(-1;2;1),D'(0;-2;0).
A. Toa d cac diém A", B' 1a A(1;0;-1),B(0;4;2).
B. Toa do cac diém B, D la B(1;5;1),D(1;-1;-1).
C. Toa do vecto AB 1a AB :§+4}‘+7c.
D. Toa do vecto AB 1a B'D =;—5}‘—3lz .
Cau 32. Cho hinh choép S.4BCD day la hinh thang vuong tai 4 va B, AD=2AB =2BC =2a, canh
bén SA4 vudng goc voi mat phéng day (ABCD) , SA=2a.Goi H 14 hinh chiéu diém C trén canh AD.

A. Toa dd cac diém 4,B la A(0;0;0),B(a;a;0).

B. Toa do céc diém C,D la C(a;a;0),D(2a;0;0).

C. Toa d diém § 1a §(0;0;24a).

D. Toa do diém H la H(a;O;O).
Céu 33. Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vudng c6 cac canh bang 1, SAD 14 tam giac
déu va nam trong mit phang voi day. Goi O,M va N lan luot 13 trung diém ctia 4D, BC va CD. Thiét

1ap hé tryc toa dd Oxyz nhu hinh vé.
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A. Toa do cac diém 4, B la A(O;—

;Oj,B(l;—l;O)
2

B. Toa do cac diém C,D la C(l;%;OJ,D(O;

N |-

N | =
o
N

J3

C. Toa d6 diém S 1a S[O;O;Tj.

D. Toa do cac diém M, N la M(l;O;O),N(%;%;Oj.

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.
Cau 34. Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh bangl, canh bén S4 =2 va vudng

goc voi mit phang (ABC). Thiét 1ap hé truc toa do Oxyznhu hinh v€, tim toa d§ cac diém

A,B,C,S,H (H la hinh chiéu diém S trén truc Oz).

Cau 35. Cho hinh chép S.4ABC c6 day ABC la tam giac vudng can tai 4 va canh BC = 2. Canh
bén S4 =3 va vudng goc voi mit phing (ABC). Thiét 1ap hé truc toa d6 Oxyz nhu hinh v&, tim toa do

cac diém A4, B,C,S,H (H 1a hinh chiéu diém S trén truc Oz).
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S,

Cau 36. Cho hinh chop S.ABC c6 ba canh S4, 4B, AC doi mdt vuong goéc va
OA = 0B = O0C =2024. Thiét 1ap hé truc toa d0 Oxyz nhu hinh v&, tim toa do cac diém A4,B,C,S

Céu 37. Cho hinh chép ttr giac déu S.4BCD ¢6 AB=a, SA= a2 . Thiét 1ap hé truc toa d6 Oxyz nhu

hinh v&, tim toa do cac diém 4,B,C,D,S .

Céu 38. Cho hinh chép tam gidc déu S.4BC c¢6 AB=a, canh SA tao v6i mat phing (ABC) mot goc
45°. Goi H 14 hinh chiéu diém S trén mit phang (A4BC). Thiét 1ap h¢ truc toa o Oxyz nhu hinh v&,

tim toa d6 cac diém 4, B, C,S,H,K (K lahinh chiéu diém S trén truc Oz ).
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Cau 39. Cho hinh lap phuong ABCD.A'B'C'D' c6 canh bé‘mg a. Thiét 1ap hé truc toa d§0 Oxyz nhu

hinh v&, tim tga d¢ c4c dinh cuda hinh ldp phuong ABCD.A'B'C'D".

,{z

|
I |
B W
I )
|
|
|

DF

Cau 40. Cho hinh ling try dimg ABCD.A'B'C'D' c¢6 ddy ABCD 1a hinh thoi canh biang a va

BAD = 60". Goi O 1a tam cua ddy ABCD. Thiét 1ap hé truc toa d0 Oxyz nhu hinh vé, tim toa dJ cac

dinh cda hinh lang try dting 4BCD.A'B'C'D".

Bn"
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BAI 2

HE TRUC TOA PQ TRONG KHONG GIAN

1. H¢ truc toa do trong khong gian
Hé truc g@)m ba truc Ox, Oy, Oz d6i mot vuong géc nhau dugc goi la h¢ truc toa do vudng goc

Oxyz trong khong gian, hay don gian goi la h¢ truc toa d6 Oxyz .

- A

Chu y:
e Ta goi ;,}',/; lan luot 13 cac vecto dom vi trén cac truc Ox, Oy, Oz.
e Trong khong gian Oxyz , ta goi:
+Piém 0(0;0;0) 1a gbe toa dd.
+ Truc Ox: truc hoanh, Truc Oy : truc tung, Truc Oz : truc cao.
+ Céc mit phang (Oxy), (Oyz), (Ozx) 1a céc mit phing toa do.
e Khong gian v6i h¢ truc toa d0 Oxyz con duoc goi 1a khong gian Oxyz .
e Céc mit phang toa d0 (Oxy), (Oyz), (Ozx) ddi mot vudng goe nhau.
2. Toa d) cia diém va vecto
a. Toa d9 clia diém
Trong khong gian véi hé truc toa dd Oxyz, cho diém M . Néu OM =xi+ y}' +zk thita 20i bo ba s6
(x; y; z) latoa do cua diém M dbi vé6i hé truc toa do Oxyz va viét M = (x; ¥; z) hoac M(x; y; z) cua

diém M .

b. Toa dd cua vecto
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Trong khong gian véi hé truc toa d§ Oxyz, cho vecto a . Néu a =a1;+ az}' + ajc thi ta goi bd ba s6

(a;; a,; a;) 1a toa do cua vecto a dbi voi hé truc toa do Oxyz va viét vecto a =(a,; a,; a;) hodc
a(a;; a,; ay).
Chu y: Trong khong gian Oxyz, ta co:
e Néu a :a1f+a2}'+a3l€ thi @ = (a,; a,; a,). Nguoc lai, néu d = (a; a,; a,) thi @ :alf+a2}‘+a3lz.
e Toa do cua diém M 1a toa do ctia vecto OM : M = (x; y; 2) <= OM = (x; y; 2)

x=x'
e Diéu kién hai vecto bang nhau: Cho a = (x; y; z), b=(x" v z") ,khido a = y=y'

z=2z'
e Vecto don vi trén truc Ox c6 toa do la i= (1;0;0).
Vecto don vi trén truc Oy c6 toa dd la } =(0;1;,0).
Vecto don vi trén truc Oz co toa do la k= (0;0;1).

4

QUY TAC CHIEU PAC BIET

Chiéu diém trén truc toa do

- A . . Chiéu vao Ox -0
¢ Dlem M(xM ’yM ’ZM) (Gi& nguyeén x) Ml (xM ’O’O)

< R . . Chiéu vao Oy . .
¢ Dlem M(xM ’yM ’ZM) (Gi& nguyény) M2 (O’yM ’O)

e Diém M(xM;yM;zM)—Mhié]" vao Oz M ,(0;0;z,,)

(Giw nguyén z)
Chiéu diém trén mat phang toa do

<R . . Chiéu vao Oxy . .
L A CAMEEN
i Dlem M(xM ’yM ’ZM) (Giit nguyénx,y) M1 (xM ’yM ’O)

‘R . . Chiéu vao Oyz . .
° —meuvao vz M (0 z
Dlem M(xM ’yM’ZM) (Giit nguyeény,z) 2( ’yM’ M)

A Chiéu vao Oxz
° Dlem M(xM ’yM ’ZM) (Giit nguyeénx, z) M3 (xM ’O’ZM)

Poi xirng diém qua truc toa do

Déi xting qua Ox . .
(Giw nguyén x; doi ddu y,z) Ml (xM’ yM’ ZM)

® M(x,;5,32),)

. . Déi xiing qua Oy . .
[ ] — —
M(xM ’yM ’ZM ) (Giit nguyén y; doi ddu x,z) MZ( xM ’yM 4 ZM )
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Poi xung qua Oz
(Gid nguyén z; doi ddu x,y)

o M(xM;yM;zM) M3(—xM;—yM;zM)

Poi xtrng diém qua mit phing toa do

. . Déi xiing qua Oxy . .
® M(xM,yM,ZM) Ml(xM7yM’_Z

(Gi@ nguyén x, y; doi ddu z) M )

Doi xing qua Oxz
(Giit nguyén x,z; doi ddu y)

° M(xM;yM;ZM) M2(xM;7yM;ZM)

. . Doi xiing qua Oyz . .
[ J —
M(xM ’yM ’ZM) (Gi& nguyén y,z; doi ddu x) M3( xM ’yM ’ZM)

PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. M&i ciu héi thi sinh chi chon mdt phwong
an.
Céu 1. Trong khong gian v6i hé truc toa 36 Oxyz, cho G =—i+2j—3k . Toa d6 cta vecto a la
A. (-1;2;-3). B. (2;-3;-1). C. (2,-1;-3). D. (-3;2;-1).
Loi giai
Chon A.
d=—i+2j-3k=ad(-12-3).
Cau 2. Trong khong gian v6i hé toa do Oxyz gia st u = 2i +3j —k , khi do toa do véc to ula
A. (-2;3;1). B. (2;3;-1). C. (2;-3;-1). D. (2;3;1).
Loi giai
Chon B.
Theo dinh nghia ta c6 i = (1;0;0), j=(0;1;0) va & = (0;0;1).
Do do, u=2i+3j—k < u=(2;3%-1).
Cau 3. Trong khong gian v6i truc hé toa d§ Oxyz, cho a=—i+ 2}' ~3k. Toa do6 cua vecto a la:
A. a(-1;2;-3). B. a(2;-3;-1). C. a(-3;2;-1). D. a(2;-1;-3).
Loi giai
Chon A.
+)Taco a=xi+y)+zk < ;z(x;y;z) nén Zz(—l;2;—3).
Cau 4. Trong khong gian Oxyz, cho diém A(-2;3;5). Toa dg cua vécto OA 1a:
A. (-2;3;5). B. (2;-3;5). C. (-2;-3;5). D. (2;-3;-5).
Loi giai
Chon A.
Ta c6: OA =(x;02,)=(=23;5)
Céau 5. Trong khong gian Oxyz, cho hai diém A(L;1;—1) va B(2;3;2). Vecto AB c6 toa do la
A. (1, 2;3) B. (-1;,—-2;3) C. (3;51) D. (3;4;1)

Loi gidi
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Chon A
AB = (X = X305 — V452 _ZA)=(1;2;3)

Céu 6. Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(I;Z;—l),ﬁ =(1;3;1) thi toa do cua

diem B la:
A. B(2;5;0). B. B(0;-1;-2). C. B(0;1;2). D. B(-2;-5;0)
Loi giai
Chgn A
Goi B(x;y;z)
x=2
C6 AB=(1;31) =(x-Ly-2z+1) =1 y=5=B(250)
z=0

Céu 7. Trong khong gian Oxyz , hinh chiéu vudng goc ctua diém A(3;5;2) trén truc Ox c6 toa do la
A. (0;5;2). B. (0;5;0). C. (3;0;0). D. (0;0;2).
Loi giai
Chon C
Hinh chiéu vudng goc cta diém A(3;5;2) trén truc Ox c6 toa do 1a (3;0;0).
Céu 8. Trong khong gian Oxyz , hinh chiéu vudng goc cua diem M (3;1;-1) trén truc Oy ¢6 toa do 1a
A. (3;0;—1). B. (0;1;0). C. (3;0;0). D. (0;0;—1).
Loi gidi
Chon B
Hinh chiéu vudng goc cua diém M (3;1;—1) trén truc Oy c6 toa do la (0;1;0) .
Céu 9. Trong khong gian Oxyz, hinh chiéu vudng géc cua diem M (3;-1;1) trén truc Oz c6 toa df 1a
A. (3;—1;0). B. (O;O;l). C. (0;—1;0). D. (3;0;0).
Loi gidi
Chon B
Hinh chiéu vuong goc cua diém M (3;—1;1) trén truc Oz co toa do la (O;O;l)
Cau 10. Trong khong gian Oxyz, cho diém A(1;2;—3). Hinh chiéu vuong goc ciia 4 1én mat phang
(Oxy) co toa do 1a
A. (0;2;-3). B. (1;0;-3). C. (1;2;0). D. (1,0;0).
Loi gidi
Chon C.
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Hinh chiéu cia diém A(a;b;c) lén mat phéng (Oxy) la diém A'(a;b;O) nén hinh chiéu cua diém
A(I;Z;—3) 1én mat phing (Oxy) 1a diém A'(1;2;0).

Cau 11. Trong khong gian Oxyz , hinh chiéu vuong goc cta diém M (2;1;—1) trén mat phang (Ozx) co

toa dd la
A. (0;1;0). B. (2;1;0). C. (0;1;-1). D. (2;0;-1).
Loi giai
Chon D

Hinh chiéu cua M (2;1;—1) 1én mdt phang (Ozx) la diém c6 toa do (2;0;-1).
Cau 12. Trong khong gian Oxyz, cho diém A(3; —l;l) . Hinh chiéu vudng goc cua diém A trén mit
phang (Oyz) 1a diém
A. M (3;0,0) B. N(0;-11) C. P(0;-1,0) D. 0(0;0;1)
Loi giai
Chon B
Khi chiéu vudng goc mot diém trong khong gian 1én mit phang (Oyz) , ta gitt lai cac thanh phan tung do
va cao d¢ nén hinh chiéu ciia 4(3;-1;1) lén (Oyz) la diém N(0;-11).
Céu 13. Trong khong gian véi hé toa do Oxyz, diém nao sau day nam trén mat phang toa do (Oyz) ?
A. M (3;4,0). B. P(-2;0;3). C. 0(2;0;0). D. N(0;4;-1).
Loi giai
Chon D
Mit phang toa do (Oyz) c6 phuong trinh 1a x=0= N(O; 4; —1) € (Oyz) .
Céu 14. Trong khong gian v6i hé truc toa dd Oxyz cho M (4;5;6). Hinh chiéu ctia M xudng mét phang
(Oyz) 1a M'. Xac dinh toa do M.
A. M'(4;5,0). B. M'(4;0;6). C. M'(4;0,0). D. M'(0;5;6).
Loi giai
Chon D
Hinh chiéu cua M (4;5;6) xudng mit phing (Oyz) 1a M'(0;5;6).
Cau 15. Trong khéng gian v6i hé truc toa dd Oxyz cho diém M (x;y;z) . Trong cac ménh dé sau, ménh
dé nao ding?
A.Néu M'dbi xtng v6i M qua mit phang (Oxz)thi M'(x;y;—z).
B. Néu M'déi xtimg véi M qua Oy thi M'(x;y;—z).

C.Néu M'dbi xtimg véi M qua miat phang (Oxy) thi M'(x;y;—z).



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

D. Néu M'ddi xtmg voi M qua gbc toa do O thi M'(2x;2;0).
Loi gidi
Chon C
Néu M'déi xtimg véi M qua mit phing (Oxz)thi M'(x;—y;z). Do d6 phuong 4n 4 sai.
Néu M'dbi xtmg véi M qua Oy thi M'(-x;y;~z). Do d6 phuong 4n B sai.
Néu M'd6i xtmg véi M qua gbc toa dd O thi M'(—x;—y;—z). Do d6 phuong an D sai.
Céu 16. Trong khong gian Oxyz, toa do diém ddi xtmg ciia M (1;2;3) qua mit phang (Oyz) 1a
A. (0,2,3). B. (-1,-2,-3). C. (-1,2,3). D. (1,2;-3).
Loi gidi
Chon C
Goi H 1a hinh chiéu ciia M 1én mit phing (Oyz) = H(0,2;3)
Goi M’ 1a diém ddi xtmg v6i M (1,2,3) qua mit phiang (Oyz)
= H 1a trung diém cua MM ' = M'(-1;2,3).
Céu 17. Trong khong gian Oxyz, cho diém 4(2;-3;5). Tim toa do 4’ 1a diém ddi xtmg véi 4 qua truc
Oy.
A. A'(2;3;5). B. A’(2;—3;—5). C. A'(—2;—3;5). D. A'(—2;—3;—5).
Loi gidi
Chon D
Goi H 1a hinh chiéu vudng goc cia 4(2;-3;5) 1én Oy . Suyra H (0;-3;0)
Khi d6 H 1a trung diém doan AA'.
X, =2x,;,—x,=-2
Ve =2yy—y,=-3=A(-2;-3;-5).
Zp=2zy,—2z,=-5
Cau 18. Trong khong gian toa d0 Oxyz cho diém M (1;—\/5;\/3 ) Tim diém M'e Ox sao cho d6 dai
doan thaing MM ' ngan nhat.
A. M'(-1;0;0). B. M'(1;0;0). C. M'(1;0:43). D. M'(1;—/2;0).
Loi giai
Chon B.
MM ' ngén nhét khi diém M ' 13 hinh chiéu diém M trén truc Ox = M '(1;0;0)
Cau 19. Trong khong gian toa dd Oxyz cho diém M (\/5, 0;/3 ) Tim diém M'e Oy sao cho do dai
doan thang MM ' ngin nhat.

A M(0:—/2;0). B. M'(~/2;0;0). C. M'(0;0:43). D. M'(0;0;0).
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Loi giai

Chon D.
MM ' ngén nhat khi diém M ' 14 hinh chiéu diém M trén truc Oy = M '(0;0;0)
Céu 20. Trong khong gian toa dd Oxyz cho diém M (1;2;—\/5 ) Tim diém M 'e Oz sao cho d6 dai doan
thang MM ' ngan nhat.
A M (1;0,3). B. M'(0;2;—3). C. M'(0;0;3). D. M'(0;0:3).
Loi giai
Chon C.
MM ' ngén nhét khi diém M 14 hinh chiéu didm M trén truc Oz = M '(o; 0;—/3 )
Céu 21. Trong khong gian toa 0 Oxyz cho diém A(L;1;2). Tim diém A4'e(Oxy) sao cho d6 dai doan
thang AA' ngin nhat.
A. A'(-1;1;0). B. 4'(1;1:0). C. 4'(2:2:0). D. 4'(2:-1;2).
Loi giai
Chon B.
AA' ngén nhat khi diém A' 1a hinh chiéu diém A trén mét phang (Oxy) = 4'(1;1;0)
Céu 22. Trong khong gian toa dd Oxyz cho diém M(l;l —J2;2+ \/g) Tim diém M 'e(Oxz) sao cho do
dai doan thang MM ' ngan nhit.
A M(51+42;2-45). B. M(1;1-42;0). C. M'(1;0,2++5).
D. M'(0;1-+2;2+45).
Loi gidi
Chon C.
MM ' ngén nhét khi diém M ' 13 hinh chiéu diém M trén mit phang (Oxz) = M'(1;0;2+x/§)
Céu 23. Trong khong gian toa dd Oxyz cho diém M(1+\/§;2;1—\/§). Tim diém M'e(Oyz) sao cho
d6 dai doan thang MM ' ngin nhat.
A M(1432;01-42). B M(0:21-42). €M (0-21-42). DM (0-2;1442).
Loi gidi
Chon B.
MM ' ngén nhét khi diém M ' 1a hinh chiéu diém M trén mit phang (Oyz) = M '(O;2;1—x/§ )
Céu 24. Trong khong gian véi hé toa dd Oxyz, cho cac diém A(1;0;3), B(2;3;—-4), C(-3;1;2). Tim
toa d6 diém D sao cho 4BCD 1a hinh binh hanh.
A. D(—4;—-2;9). B. D(—4;2;9). C. D(4;,-2;9). D. D(4;2;-9).
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Loi giai
Chon A
Goi D(x;y;z).
x=-4
Dé ABCD 1a hinh binh hanh < 4B =DC < (1;3;-7) =(-3-x;1-»;2-2) & {y=-2 & D(-4;-2;9).
z=9

Cau 25. Trong khong gian Oxyz, cho hinh binh hanh ABCD. Biét A=(1;0;1), B=(2;1;2)va
D=(1;-1;1). Toa d6 diém C 1a

A. (2;0;2). B. (2;2;2). C. (2;-2;2). D. (0;-2;0).

Loi giai

Chon A
Goi toa d0 diém C 1a (x;y;2)
Vi ABCD 1a hinh binh hanh nén DC = 4B
Tacé DC=(x-1;y+1;z2-1) va 4B=(1;1;1)

x—1=1 x=2
Suyra<y+l=1=4y=0
z-1=1 z=2

Vay toa do diem C 1a (2;0;2).
Cau 26. Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' co A(1;0;1), B(21;2), D(L-11),
C'(4;5;—5). Tinh toa do dinh 4’ caa hinh hop.
A. 4'(46,-5). B. 4'(2;0;2). C. A'(35-6). D. 4'(3;4;-6).
Loi giai
Chon C
Theo quy tic hinh hop ta c6: AB+ AD+ AA' = AC' .
Suyra A4 = AC'— AB—AD .
Lai c6: AC"=(3;5;-6), AB=(L;1;1), AD =(0;~1;0).
Do d6: A4'=(2;5;-7).
Suyra 4'(3;5-6).
Céu 27. Trong khong gian véi hé toa dd Oxyz, cho hinh hop ABCD.A'B'C'D', biét rang A4(-3;0;0),
B(0;2;0), D(0;01), 4'(1;2;3). Tim toa d¢ diém C'.
A. C'(10;4;4). B. C'(-13;4;4). C. C'(13;4;4). D. C'(7;4;4).
Loi gidi
Chon C
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A’ B’

D C
Goi C'(x;);z). Tacod AB=(3;2;0); AD=(3;0;1); A4 =(4;2;3).

x=10+3
Ma AC' = AB+AD + A4 = AC =(10:4:4) =1 y=4-0 = C'(13;4:4).
z=4-0

Ciu 28. Trong khong gian voi hé toa d0 Oxyzcho hinh hop ABCD.A'B'C'D'. Biét A(2;4;0),

B(4;0,0), C(~1;4;—7)va D'(6;8;10). Toa d6 diém B' Ia

A. B’(8;4;10). B. B'(6;12;0). C. B’(10;8;6). D. B'(13;O;17).
Loi giai
Chon D
A’ B
| c’
D'(6; 85 10)|
|
|
|
|
|
A(2; 4; 0)
A'S R Sy O )
P ~ —— e —
“__ — —~—
b C(-1; 4;-7)
0

Gia stt D(a;b;c), B'(a’;b';c")

a=-3
Goi O=ACNBD :O(%H;%j: b=8
c=-7
a'=13
Vay DD’ =(9;0;17), BB =(a'~4;b';c'). Do ABCD.A'B'C'D' 1a hinh hgp nén DD’ =BB' = 1b'=0 .
=17

Vay B'(13;0;17).

PHAN II. CAu tric nghiém ding sai. Trong mdi y A), B), C), D) & mi cau, thi sinh chon ding hoic

sai.
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Céu 29. Trong khong gian Oxyz , cho hinh binh hanh ABCD. Biét A(-1;1;2),B(1;0;3),C(0;2;-2).
A. Toa do vecto BC = (-1;2;-5).
B. Toa d0 vecto AB = 2;—;'+7c .
C.Toa do diem D la D(-2;3;-3).
D. Toa d6 vecto AD = —i + 2}' +5k.
Loi giai
A. Toa dd vecto BC = (-1;2;-5). PUNG
B. Toa d0 vecto AB = 2§—}+ k. DPUNG
C. Toa do diem D 1a D(-2;3;-3). PUNG

D. Toa do vecto AD =—i+2j+5k . SAI
BC =(-1;2;-5)

AB =(2;-1;1)

Goi toa do diém D 1a (x;y:2)

AB =(2;-1;1)

DC =(-x;2-y;—2-z)

Vi ABCD 1a hinh binh hanh nén DC = 4B

—x=2 x=-2
Suyrai2—-y=-1<4y=3
—2-z=1 z=-3

Vay toa do diém D 1a D(-2;3;-3).
AD=—i+2j -5k
Céu 30. Trong khong gian Oxyz , cho hinh binh hanh ABCD. Biét A4(0;1;-2),C(0;-2;1),D(1;0;-1).
A. Toa do vecto OC = (0;-2;1).
B. Toa d0 vecto DA = —;+}'—7c .
C. Toa d¢ diém B la B(-1;-1;0).
D. Toa d6 vecto AB = —f—2}' —2k.
Loi giai
A. Toa d6 vecto OC = (0;-2:1). PUNG
B. Toa d0 vecto DA =—i+ } —k.PUNG
C. Toa do diem B la B(-1;-1;0). PUNG

D. Toa d6 vecto AB =—i—2j—2k . SAI
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OC =(0;-2;1)

DA=—i+j—k

Goi toa d0 diém B 1a (x;y:2)
Egz(—x;l—y;—2—z)

CD = (1;2;-2)

Vi ABCD 1a hinh binh hanh nén BA = CD

-x=1 x=-1
Suyrasl—-y=2 <<y=-1
—2-z=-2 z=0

Vay toa d6 diém B 1a B(-1;-1;0).
AB=—i—2j+2k
Ciau 31. Trong khong gian v&i hé toa d6 Oxyz, cho hinh hdp ABCD.A'B'C'D', biét rang
A(2:;1;0),C€(0;3;0),C'(-1;2;1),D'(0;-2;0).
A. Toa dj cac diem A',B' 1a A(1;0;-1),B8(0;4;2).
B. Toa d6 cac diém B,D la B(1;5;1),D(1;-1;-1).
C. Toa do vecto AB 1a AB =;+4}'+l;.
D. Toa do vecto AB 1a B'D :;—5}‘—37(.
Loi giai
A. Toa dd cac diem A", B' 1a A(1;0;-1),B(0;4;2). SAI
B. Toa do céc diém B,D 1a B(1;51),D(1;-1;-1). PUNG
C. Toa do vecto AB 1a AB=i+ 4}'+l;. PUNG

D. Toa do vecto AB 1a B'D=i-5; -3k . PUNG

Goi toa d0 diém 4' 1a (x;;2)
A'C':(—l—x;2—y;l—z)
AC =(-2;2;0)

Vi A'C'CA 13 hinh binh hanh nén 4'C'= AC



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

—1-x=-2 x=1
Suyrai2-y=2 < y:0:>A'(1;0;1)
1-z=0 z=1

Lam tuong ty ta co: B'(0;4;2);B(I;S;I);D(l;—l;—l)

AB=(L41)= AB=i+4)+k

B'D=(;-5-3)=B'D=i-5;-3k

Cau 32. Cho hinh chop S.ABCD day la hinh thang vuéng tai 4 va B, AD=2AB =2BC =2a, canh
bén SA vudng goc voi mit phing day (ABCD), SA=2a.Goi H 1a hinh chiéu diém C trén canh AD.

A. Toa do cac diém 4,B 1a 4(0;0;0), B(a;a;0).
B. Toa do céc diém C,D la C(a;a;0),D(2a;0;0).
C. Toa do dicm S 1a S(0;0;2a).
D. Toa do diem H 1a H(a;0;0).
Loi giai
A. Toa d6 cac diém 4, B 1a 4(0;0;0), B(a;a;0). SAI
B. Toa do cac diem C,D 1a C(a;a;0),D(24;0;0). PUNG
C. Toa do diem S 1a S(0;0;2a). PUNG

D. Toa d6 diém H 1a H(a;0;0). PUNG
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Dé tinh dugc AB=BC=AH =a

Gan hinh chop vao hé truc toa dd Oxyz véi O = 4, AB=1i,AH = ],A—S =2k

Khi d6 ta c6 4(0;0;0),B(a;a;0),C(a;a;0),D(2a;0;0),5(0;0;2a),H (a;0;0)

Céu 33. Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng c6 cic canh bang 1, SAD 1a tam giac
déu va nam trong mit phang voi day. Goi O,M va N lan luot 13 trung diém ctia 4D, BC va CD. Thiét

1ap hé truc toa d§ Oxyz nhu hinh vé.

A. Toa do cac diém A4,B la A(O;—

;Oj,B[l;—l;Oj.
2

B. Toa do cac diém C,D la C(l;%;OJ,D(O;

N | —

N |~
o
N—

C. Toa d6 diém S 1a S[O;O;?J.
D. Toa do cac diém M, N 1a M(I;O;O),N(%;%;O].
Loi giai
A. Toa db céc diém A, B Ia A(O;—%;OJ,B(I;—%;OJ PUNG

B. Toa d6 cac diém C,D la c(l;%;o),p(o;%;oj. PUNG

J3

C. Toa d0 diém S 1a S(O;O;Tj. PUNG

D. Toa d6 cac diém M, N la M(l;O;O),N(%'%;O]. PUNG

b



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

Chon hé toa dd Oxyz nhu hinh vé.

SAD 13 tam giac déu c6 canh bang 1 nén SO = 73

A(O;—l;OJ,B(l;—l;Oj C(l;l;o ,D 0;1;0 S O;O;ﬁ , M (1,0;0),N l;l;o
2 2 i 2 2 ’ 2 22

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.
Cau 34. Cho hinh chép S.4BC c¢6 ddy ABC la tam giac déu canh bangl, canh bén S4 =2 va vudng

goc voi mit phang (ABC). Thiét 1ap hé truc toa do Oxyznhu hinh v€, tim toa d§ céc diém

A,B,C,S,H (H la hinh chiéu diém S trén truc Oz).
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S,

Cau 35. Cho hinh chép S.4ABC c6 day ABC la tam giac vudng can tai 4 va canh BC = 2. Canh
bén S4=3 va vudng goc voi mat phfmg (ABC ) Thiét 1ap h¢ truc toa d0 Oxyz nhu hinh v€, tim toa do

cac diém A4, B,C,S,H (H 1a hinh chiéu diém S trén truc Oz).

Cau 36. Cho hinh chop S.ABC c¢6 ba canh S4, AB, AC d6i mot vudng goc va
OA=O0B =0C =2024. Thiét 1ap hé truc toa d Oxyz nhu hinh v&, tim toa do cac diém A4,B.C,S

Cau 37. Cho hinh chop tr giac déu S.ABCD c6 AB=a, SA=a~2 . Thiét 1ap h¢ truc toa d0 Oxyz nhu

hinh v&, tim toa d6 cac diém 4,B,C,D,S.
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Chu 38. Cho hinh chép tam gidc déu S.ABC ¢6 AB=a, canh S4 tao véi mat phang (ABC) mot goc
45°. Goi H 1a hinh chiéu diém S trén mat phing (A4BC). Thiét 1ap hé truc toa dd Oxyz nhu hinh V&,

tim toa d6 cac diém A4,B,C,S,H,K (K 1a hinh chiéu diém S trén truc Oz ).

Cau 39. Cho hinh lap phuong ABCD.A'B'C'D' c6 canh bé‘mg a. Thiét 1ap hé truc toa d§0 Oxyz nhu

hinh v&, tim tga d¢ c4c dinh cuda hinh lap phuong ABCD.A'B'C'D".

!{z D

|
I |
B W
I )
|
|
|

Cau 40. Cho hinh ling try dimg ABCD.A'B'C'D' c¢6 ddy ABCD 1a hinh thoi canh biang a va
BAD = 60". Goi O 1a tam cua ddy ABCD. Thiét 1ap hé truc toa d0 Oxyz nhu hinh vé, tim toa dJ cac
dinh cuda hinh lang try dting 4BCD.A'B'C'D".
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A fz D

_B'r C!
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BAI 3

BIEU THUC TQA PQ CUA CAC PHEP TOAN VECTO

1. Biéu thirc toa dd ciia phép cdng hai vecto, phép trir hai vecto, phép nhian mét sé véi mot vecto
Cho da= (a;a,;0ay), B = (by;b,;b;) . Ta co:
° T(K)ng hai vecto: G+b= (a; +by; ay +by; a, +b3)
e Hi¢u hai vecto: d—b=(a,—b;; a, —b,; a;—b,)

 ka = (ka; ka,; ka3) (keR)

o B a, = kb,
Nhén xét: a cung phuong b(b #0) < a=kb < (a, =kb, (k € R)
ay = kb,

2. Toa dd trung diém doan thing va toa d§ trong tim tam giac

Cho hai diem A(x,; y,; z,) , B(Xy; ¥y z;), néu M (x,5¥,:2, ) 1a trung diém doan thang 4B thi:

_ X, X Vit Vs, _ZytZ

Xur

Cho tam giac ABC ¢6 A(x,; ¥,;2,) > B(xg; v 25) » C(Xe3¥0320), néu G(X43Y652¢) 1a trong tam

, ., \ X, +X,+X + + z,tz,+zZz
cuia tam giac ABC thi: x, =4 ; C;yG=yA Yp Ve, , ZaTIpTEc

3 e 3
3. Biéu thirc toa dd cuia tich vé huéng

Néu d= (a;a,5ay) va b= (b;;by;by) thi El’.l;=alb1 +a,b, +a;b,
Nhén xét:

o Néu d=(a;:a5:ay) thi la|=~a.d = \Ja +a; +a)

o Néu A(x,; 45 2,) > B(xg; g5 2,) thi AB = \ZE\ =0 =3 + (=9, +(z,—2,)
e Tich vo hudng 2 vecto: ab = |Zz|.|l§|.cos(22;l;)
e Cho d=(a;;ay;a;) va b=(b;by;b,) v6i d, b #0, taco:

+ Hai vecto vudng goc: d L b < a,b, + a,b, +a;b, =0

: _ - db a,b, +a,b, +ab
+ Goc hai vecto: cos(a, b) = = 171 77272 T 7373

a6l Ja2 + a2 + a2 \Jo? + b2 02




Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS
CHU DE 1
BIEU THUC TQA PQ CUA CAC PHEP TOAN VECTO

DANG 1
CAC PHEP TOAN VECTO

1. Biéu thirc toa do ciia phép cong hai vecto, phép trir hai vecto, phép nhan mdt s6 véi mot vecto
Cho a=(qa;;a,;a,), B =(Dy3by5by) . Ta c:
° Téng hai vecto: d+b= (a; +by; ay +by; ay +by)
e Hiéu hai vecto: G—b= (a,—by; ay —by; ay —by)

e ka = (kal; kaz; ka3) (keR)

[ (a, = kb,
a,=kb, (keR)
e G cung phuong b(b #0) < d=kb < | |a; = kb,

“h_D_ B b bo#0)
T T OOy
bl b2 b3

e Badiém 4,B,C thing hang < AB cing phuong AC < AB=k AC

PHAN I. Céu tric nghi¢m nhiéu phwong an lya chon. M3i cau héi thi sinh chi chon mot phwong 4n.
Caul. Trongkhdng gian Oxyz, cho hai vecto u = (1;-4;0) va v=(~1;-2;1). Vecto u +3v c6 toadd la
A. (-2;-10;3). B. (-2;-6;3). C. (—4;-8;4). D. (-2;-10;-3).
Cau2. Trong khong gian Oxyz, cho hai vecto u = (1;3;-2) va v=(2;1;-1). Toa dd vecto u—v la:
A. (3;4,-3). B. (-1;2;-3). C. (-1;2;-1). D. (1;-2;1).
Céu 3. Trong khong gian Oxyz cho @ =(2;3;2) va b =(1;1;—1). Vecto @a—b c6 toa dd la
A. (3;4:1). B. (-1;-2;3). C. (3;5:1). D. (1;2;3).
Cau 4. Trong khong gian v6i hé tryc toa d Oxyz, cho ba vecto 4 (1; 2;3);5(2; 2;—-1);¢(4;0;—4). Toa do
ciavecto d =a—b+2¢ 1a
A. d(-7;0;-4) B. d(-7;0;4) C. d(7;0;-4) D. d(7;0;4)
Céu 5. Trong khong gian véi hé truc toa 4o Oxyz, cho d =(2;-3;3), b =(0;2;-1), ¢ =(3;~1;5). Tim toa

d6 cua vecto i =2d +3b —2¢ .

A. (10;—2;13). B. (—2;2;—7). C. (—2;—2;7). D. (—2;2;7).
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Cau 6. Trong khong gian v6i hé toa dd Oxyz, cho a =(2;-3;3), b= (0;2;-1), c= (3;-1;5). Tim toa

do cua vecto u=2a+3b-2c.

A. (10;-2;13). B. (-2;2;-7). C. (-2;-2;7). D. (-2;2;7).
Cau 7. Trong khong gian v6i hé toa @ Oxyz , cho hai vecto x = (2;1;-3) va y= (10;—1) . Tim toa do cia
vecto a =;c+25;.

A. a=(41-1). B. a=(3;1;-4). C. a=(0;1;-1). D. a=(41-5).
Cau 8. Trong khong gian Oxyz véi ;,}',l; 1an luot 1a cac vecto don vi trén céc truc Ok, Oy, Oz. Tinh toa
do cua vecto ;+}'—l;.

A.i+j—k=(-L-L1). B.i+j—k=(-LL1). C.i+j-k=@LGL-1). D.i+j—k=(L-Ll).
Cau 9. Trong khong gian Oxyz, cho a =(1;2;1) va b= (-1;3;0). Vecto ¢ = 2d+b cotoaddla

A (1,7:2). B. (1;5:2). C. (37:2). D. (1,7;3).
Cau 10. Trong khong gian Oxyz, cho 5(—2; 2;0),5(2; 2;0),2(2;2;2) . Gia tri cta |Zz +Z;+E| bang

A. 6. B. 11. C. W11, D. 2.6
Cau 11. Trong khong gian véi hé toa d§ Oxyz , cho céc vecto a= (2;m —1;3),17) = (1;3;—2}1). Tim m,n dé
cac vecto a,b cung hudng.

A.m=7;n=—%. B. m=4,n=-3. C.m=1n=0. D.m=7;n:—§.

Cau 12. Trong khong gian véi hé toa do Oxyz cho cac véc to u=2i-2j+k, v=(m;2;m+1) véi m la
tham s6 thuc. C6 bao nhiéu gia tri cua m dé |ﬁ| = |\7| .

A. 0. B. 1. C.2. D. 3.
Cau 13. Trong khong gian v6i hé toa dd Oxyz , cho céc vecto a = (2;m—1;3) , b= (1;3;— Zn). Tim m, n
dé cc vecto G, b cung phuong.

3 4
A.m:7;n=—z. B.m:7;n=—§. C.m=4; n=-3. D. m=1; n=0.

Cau 14. Trong khong gian v6i hé truc Oxyz cho ba diém 4 (— I 2;—3) , B(l; 0; 2), C(x;y; —2) théng hang.
Khi d6 x+ y bang

A . x+y=1. B. x+y=17. C.x—f—y:—ls—l. D.x+y:15—1.

Cau 15. Trong khong gian véi hé toa d6 Oxyz, cho ba diém A(2;-1;5),B(5-57),M (x;y;1). Véi gia
tri ndo ctia x,y thi 4,B,M thang hang.
A.x=4y=T B. x=-4;,y=-7 C.x=4y=-7 D.x=-4y=7
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Cau 16. Trong khong gian Oxyz , cho hai diém A(2;— 2; 1) , B(O;1;2) .Toa d6 diém M thudc mat phéng

(Oxy) sao chobadiém 4, B, M thing hang la

A. M(4;-5;0). B. M (2;-3;0). C. M(0;0;1). D. M (4;5;0).

PHAN II. Cau tric nghiém ding sai. Trong mdi y A), B), C), D) & mi cau, thi sinh chon ding hoic
sai.
Cau 17. Trong khong gian Oxyz, cho vecto G =(2;-2;-4), b= (L-11).

A. G+b=(3;-3;-3)

B. d va b cung phuong

C. |p| =3

D.a=2i-2j-4k

Cau 18. Trong khong gian véi hé truc toa 46 Oxyz, cho a = (2;3:1), b = (-15;2), c = (4,-1;3) va

x =(-3;22;5).
A x=2a-3b-c.
B. x=-2a+3b+c.
C. x=2a+3b-c.
D. x=2a-3b+c.

Cau 19. Trong khong gian vai h¢ truc toa do Oxyz, cho a = (2;—5;3), b= (0;2;—1), ¢= (1;7;2) .

>
<y
I

|98}

G—b+5¢ vo6i i =(11;22;18).

b—2¢ v6i X = —1;—£;—Z .
6 6

PHAN III. Cau tric nghiém tra loi ngin. Mbi cAu héi thi sinh chi tra 101 dap an.

Cau 20. Tim toa do vecto X, biét rzing: G+2X=b voi G = (5;4;—1) , b= (2;—5;3)

Cau 21. Cho vecto a =(1;-1;0), xac dinh & dé vecto u = (2;2k —1;0) cung phuong véi vecto a .

Céu 22. Chohai vecto d=(3;-2;1), b =(2;1;—1). Timm dé & = md —3b va v =3d+2mb cing phuong.

Cau 23. Cho ba vecto @ =(1;-7;9), b =(3;-6;1), ¢ =(2;1;—7). Biéu dién vecto @ = (-4;13;—6) theo céc



Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT mdoi 2025 KNTTVCS

vecto a, b, ¢ .

Cau 24. Cho ba vecto d = (1;—1;1), b (0;1;2), ¢ = (4; 2;3). Biéu dién vecto i = (1;2;-2) theo cac vecto

Cau 25. Cho 3 vecto d =(2;5;4), b= (6;0;—3), ¢ = (3;2;—1). Xac dinh cac sb thuc m,n dé ma—3nb=c

Cau26. Cho 3 vecto :d=(2—1:3),b=(1;-3;2),¢ =(3:2;—4). Xac dinh cac s thuc m,n dé

Cau 27. Trong khong gian toa do Oxyz cho ba diém A(4;2;3),B(-2;1;-1),C(3;8,7).

a) Chimg minh ba diém A4, B,C khéng thing hang.

b) Tim toa d6 diém D sao cho tt giac ABCD 14 hinh binh hanh.
Cau 28. Trong khong gian toa d0 Oxyz cho A(2; 5; 3), B(3;7; 4), C(x;y; 6). Tim x;y d ba diém
A, B, C thang hang.

DANG 2

TICH VO HUONG HAI VECTO

o Néu @=(a;;a,;a,) thildl=~d.d = \Ja’ +a; +a3
e Tich vo huéng 2 vecto: d.b = a,.b, +a,.b, +ay.by;

e Hai vecto vudng goc: @ L b< a,b, +a,by +a;b; =0
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a.b a,b, +a,b, + a3b3

al bl Ja2 + a2 +a2 b2 + 62 + 07

e Goc hai vecto: cos(d, l;) =

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. M&i cAu héi thi sinh chi chon mét phwong an.
Cau 29. Trong khong gian voi h¢ toa dd Oxyz, cho vecto U= (3 ; 0;1) va v = (2;1;0). Tinh tich v6 huéng

u.y.

A.uv=8. B. uv=6. C. uv=0. D. uv=-6.
Cau 30. Trong hé toa dd Oxy,cho u=i+3j va v= (2;-1). Tinh uy.
A uv=-1. B. uv=1. C. uv=(2;-3). D. uv=52.
Cau 31. Cho hai véc to @ =(1;-2;3), b=(~2;1;2). Khi o, tich vo huong (a+5)b bang
A.12. B. 2. C.11. D. 10.
Cau 32. Trong khong gian v6i hé truc toa do Oxyz, cho u = (2;-L1) va V= (0;—3;—m). Tim s6 thue m

sao cho tich v6 hudng uy=1.

A. m=4. B.m=2. C.m=3. D. m=-2.

Cau 33. Trong khong gian Oxyz, cho hai vecto u va v tao v&i nhau mot goc 120° va |u| =2,

v=s.
Tinh [ +1]

A 19, B. -5. C.7. D. v/39.
Céu 34. Trong khong gian v6i hé tryc toa do Oxyz, cho hai vecto ;: (2; 1;0) va E: (—1; 0; —2). Tinh

cos (;,E) .

A. cos (2,5) = —215 B. cos(a,g) = —% C. cos(;,g) = 215 D. cos (;,E) =

Q1N

Cau 35. Trong khong gian Oxyz , gbc gitra hai vecto i vau= (—\/5; 0; 1) la
A. 120°. B. 60°. C. 150°. D. 30°.
Cau 36. Trong khong gian Oxyz, cho a =(-3;4;0), b=(5;0;12). Césin cta goc giita @ va b bing

c.—>. D. -

A B. .
6 13

13°

| i

Cau 37. Cho u =(=1:1;0), v=(0,-1,0), goc gifta hai vécto u va v la
A. 120°. B. 45°. C. 135°. D. 60°.
Cau 38. Trong khong gian Oxyz cho 2 véc to a= (2;1;-1); b= (1;3;m). Tim m dé (Zz;l;) =90°.

A.m=-5. B. m=5. C. m=1. D. m=-2
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Cau 39. Trong khéng gian véi hé toa do Oxyz , cho véc to u = (1;1;-2), V= (1;0;m). Tim tat c4 gia trj cla
m dé goc giita ii, v bang 45 .

A.m=2. B. m=2++6. C.m=2-6. D. m=2++/6.
Cau 40. Trong khong gian Oxyz , cho cac vec to a = (5;3;-2) va b= (m;—1;m+3). C6 bao nhiéu gi4 tri
nguyén duong ctia m dé goc giira hai vec to avab la goc tu?

A. 2. B. 3. C. 1. . 5.
Cau 41. Trén mat phrfmg toa d0 Oxy, cho tam giac ABC biét A(1;3), B(—Z; -2), C(3;1). Tinh cosin

gbc A cua tam giac.

A. cosA=i B. cosA=L C. cosA=—i D. cos4=—

1
V17 J17 J17 J17
Cau 42. Trong khong gian Oxyz, cho ba diém A(-1;-2;3) B(0;3;1), C(4;2;2). Cosin cta goc ELI\C la
9 9

A R c.——_. D. .
V35 V35 235 2435

Cau 43. Trong khong gian Oxyz cho 4(1;2;3);B(—1;2;1);C(3;-1;-2). Tinh tich v6 hudng AB.AC.

A. —6. B. —-14. C. 14. D. 6.
Céu 44. Trong khong gian v6i hé toa do Oxyz cho ba diém M(2;3;-1), N(-LL1) va P(Lm—1;2).
Tim m dé tam giac MNP vudng tai N .

A.m=2 B. m=-6 C.m=0 D. m=-4
Céu 45. Trong khong gian toa do Oxyz , cho 4(2;0;0), B(0;2;0), C(0;0;2). C tt ca bao nhiéu diém

M trong khong gian théa man M khéng tring véi cac diém 4,B,C va AMB = BMC = CMA = 90°

A. 0. B. 1. C.2. D. 3.
Cau 46. Trong khong gian vdoi hé toa dd Oxyz , cho tam gidc ABC, biét A(5;3;-1),B(2;3;-4), C(3;1;-2)
. Ban kinh duong tron noi tiép tam giac ABC bang:

A. 9-24/6. B. 9-3/6. C. 9+346. D. 9+246.

PHAN II. Ciu tric nghiém dung sai. Trong méi y A), B), C), D) & mdi céu, thi sinh chon ding hoic
sai.
Cau 47. Trong khong gian v6i hé truc toa dd Oxyz , cho hai vecto a = (2;1;-3), b= (—4;-2:6).
A.b=-2a.
B. a.b=0.
C.a nguoc hudng véi b.
b. [f|= 2|

Cau 48. Trong khong gian v6i hé toa d6 Oxyz, cho a = (,-2;3) va b= (LL-1).
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A. |Zz+l;|:2.
B. ab=-4.
a—b

C. =5.

D.alb.
Cau 49. Biét E:(x;y;z) khac 0 va vudng goc véi ca hai vecto 52(1;3;4),5:(—1;2;3).

A. 5z—x=0.

B. 7x-y=0.

C.5y+7z=0.

D. 7x+y=0.
Cau 50. Trong khong gian v&i hé toa do Oxyz, cho tir dién ABCD véi A(0;0;3), B(0;0;-1),
C(1; 0, -1), D(0; 1;-1).

A. AB 1L BD .

B. AB L BC.

C. AB 1 AC.
D. ABLCD.

PHAN III. Cau tric nghiém tra 1oi ngin. M&i cAu héi thi sinh chi tra 1oi dap 4n.

Cau 51. Trong hé toa dd Oxyz cho a = (1; —2;%) ,b=(-211), ¢=3i +2j +4k

a) Tinh céc tich vo hudng ab, ch. Trong ba vécto trén c6 cac cap vécto nao vuong goc ?
b) Tinh cos(Zz,l;) , cos(gz,f)
Cau 52. Trong hé toa d§ Oxyz, cho 3 vecto d = (2;5;4), b= (6;0;—3), ¢ = (3;2;—1)
a) Tinh (d.b)¢ .
b) Tinh goc giira 2 vecto @ va b .

Cau 53. Trong hé toa d§ Oxyz, cho 3 vecto d = (3;2;2\/5), b= (\/5;2\/5;—1), ¢ = (3;2;—1)

a) Tinh 44.¢ +b> —5¢2.

b) Tinh goc giira 2 vecto @ va b .
Cau 54. Trong hé toa d0 Oxyz cho ba vecto a =(2;3;-1), b =(1;=2:3),¢ =(2;—1;1). Tim toa do vecto i,
biétrang: i L d, i L b, i.c=—6.

Cau 55. Trong h¢ toa dd Oxyz cho ba vecto d =(2;-1;3), b =(1;=3;2), ¢ =(3;2;—4) . Tim toa dd vecto i

,biétrang: d.i=-5,i.b=-11,i.¢=20.
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Cau 56. Trong khong gian voi hé¢ toa d0 Oxyz, cho 4 diem A(2;4;-1), B(1;4;-1), C(2;4;3) D(2;2;-1).

Biét M (x;y;z), dé MA® + MB* + MC* + MD’ dat gia tri nho nhét thi x+ y+z bang bao nhiéu?

Céu 57. Trong khong gian v6i hé truc toa dd Oxyz, cho ba diém A(L1;1), B(-2;1,0),C(2;-351) Piém
S(a;b;c) sao cho S4° +2SB” +3SC” dat gié tri nhé nhat. Tinh T =a+b+c

Chu 58. Trong khong gian toa d§ Oxyzcho ba diém A(2;5;1),B(-2;-6;2),C(1;2;—1) va diém
M (m;m;m), dé MA®> — MB? — MC? dat gié tri 16n nhit thi m bing bao nhiéu?

Cau 59. Trong khong gian toa d0 Oxyzcho ba diém A(2;5;1),B(—2; —6;2), C(I;Z;—l) va diém
M (m;m;m), dé |ATB - 2E| dat gia tri nho nhét thi m bang bao nhiéu?

Cau 60. Trong khong gian toa d§ Oxyz cho diém A(l; 2;3) , B(2; 2;1) ,M € Ox.Timdiém M sao cho biéu
thue 7 = |m+m| dat gia tri nhd nhét.

Céu 61. Trong khong gian toa 40 Oxyz cho diém A(-1;2;-3),B8(0;2;1),C(-1;2;1),M € Oy . Tim gia tri
nho nhat cua biéu thie T = |m +MB +MC | dé T dat gia tri nho nhét.

Cau 62. Trong khong gian toa d§0 Oxyz cho diém A(O;Z;3),B(2;1;1),C(1; 2;3),M € Oz. Tim diém M
sao cho biéu thirc 7 = |m —2MB + 3W| dat gia tri nho nhat.

Chu 63. Trong khong gian v6i hé toa do Oxyz , cho hai diém A4(2;2;0),B(2;0;-2) va diém M (a,b,c)

v6i a,b,c 1a cac sb thuc thay d6i thoa man a+2b—c—1=0. Biét MA=MB va goc AMB ¢6 sb do 16n

nhat. Tinh S =a+2b+3c.

DANG 3
PO DAI PUONG THANG

TiM TOA PO PIEM

* AB = |TB|:\/(XB _'xA)2 +(yB_yA)2+(ZB _ZA)2

2 . + + +
o M(x,;;9,:2, ) la trung diém doan thang 4B thi: x,, :%; Yy =Ya Vs, _ZaTEs

o G(x35452¢) 1a trong tm cua tam giac ABC  thi:
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_ XXX VatVetVe.  _ZitZptic

xG_ 3 5yG 3 » “G 3

e Cho tam giac ABC c6 D la chan duong phan giac trong goc B cua tam giac ABC . Khi do ta co:

DA _BA_ pa_BAGs
DC ~ BC BC
B
A l') - C

PHAN I. Ciu tric nghiém nhiéu phwong 4n lya chon. M&i cu héi thi sinh chi chon mgt phwong an.
Cau 64. Trong khong gian véi hé toa d§ Oxyz, cho diém A(2; 2;1) . Tinh d6 dai doan théng 0A.

A. 04=15 B. 04=5 C. 04=3 D. 04=9
Cau 65. Trong khong gian véi hé toa d§ Oxyz, cho hai diém A4 (l;—3; 1) , B(3; 0; —2) . Tinh d6 dai 4AB.

A. 26. B.22. C. V26. D. \22.
Céu 66. Trong khong gian Oxyz, cho hai diém 4(L;1;2) va B(3;1;0). Trung diém cua doan thing 4B
cotoa do la

A. (4,2;2). B. (2;1;1). C. (2,0;-2). D. (1;0;-1).
Céu 67. Trong khong gian v6i hé toa dd Oxyz cho hai diém A(-1;5;3) va M (2;1;-2). Toa do diém B
biét M 1a trung diém cua 4B 1a

A. B(%ﬁ;%). B. B(—4;9;8). C. B(5;3;-7). D. B(5-3;-7).
Cau 68. Trong khong gian cho hé truc toa dd Oxyz, cho ba diém A(1;-2;3),B(-1;2;5),C(0;0;1). Tim
toa do trong tdim G cua tam giac ABC'.

A. G(0;0;3). B. G(0;09). C. G(-1;0;3). D. G(0;0;1).

Céu 69. Cho bén diém S(1,2,3);4(2,2,3);8(1,3,3);C(1,2,4).X4c dinh toa d trong tim G cua hinh

)

Cau 70. Trong khong gian vdi hé toa d0 Oxyz, cho 2 diém B(l; 2;—3) , C(7;4; —2) Néu diém E thoa

chop SABC.

A.(5:9:13). B.Gg;?j. C.(l;%;%). D.G;

b

-lkl'\o
I e

min dang thirc CE =2EB thi toa do diém E la:
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A. 3;§;—§ B. §;3;—§. C. 3;3;—§ D. 1;2;l
373 3 3 3 3

Céu 71. Trong khong gian Oxyz, cho hai diém A(3;1;-2), B(2;-3;5). Piém M thudc doan 4B sao

cho MA=2MB, toa 36 diém M la

A. (Z;iﬁj. B. (4:5:-9). C. 8;-5;%). D. (1;-7;12).

Céu 72. Trong hé truc toa dd Oxyz, cho hai diém 1a A(1;3;-1), B(3;—1;5). Tim toa d¢ cua diém M
thoa man h¢ thirc MA =3MB.

A. M[é;g;lj. B. M(Z;lﬁj. C. M(z;lﬁj. D. M(4;—3;8).

33 33 33

Céu 73. Trong khong gian voi hé toa dd Oxyz cho hai diém A(4;2;1), B(-2;—1;4). Tim toa do diém
M thoéa min dang thirc AM =2MB.

A. M(0;0;3). B. M (0;0;-3). C. M(-8;,-4;7). D. M (8;4;,-7).
Céu 74. Trong khong gian v6i hé toa do Oxyz, cho céc diem A4(3;-4;0), B(-L1;3), C(3,1,0). Tim toa
dd diém D trén truc hoanh sao cho AD = BC.

A. D(6;0;0),D(12;0;0) B. D(0;0;0), D(6;0;0)

C. D(-2;1,0), D(—4;0;0) D. D(0;0;0), D(-6;0;0)
Céu 75. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(—2;3;1) va B (5; 6; 2). Puong thing

AB cit mit phang (OXZ) tai diém M . Tinh ti s6 ‘;?\/4[ .

A AM 1 B. M _, c.AM _1 p. AM _4

"BM 2 BM " BM 3 BM
Ciau 76. Trong khong gian v6i hé toa do Oxyz, cho hinh hop ABCD.A'B'C'D' ¢6 A(0;0;0), B(a;0;0);

D(0;2a;0), A'(0;0;2a) véi a#0.D§ dai doan thing AC' 1a
3
A. |a|. B. 2|a|. C. 3|a|. D. §|a|.
Cau 77. Trong khong gian véi hé toa dd Oxyz, cho hinh vuéng ABCD, B(3;0;8), D(—5;—4;0). Biét
dinh A4 thugc mit phang (Oxy) va c6 toa do la nhitng s6 nguyén, khi d6 |@ + @| bang:
A. 1045 B. 6,10 C. 1046 D. 5V10.
Cau 78. Trong khong gian Oxyz cho cac diém A(5:1;5); B(4:3;2); C(-3;-2:1). Piém I(a;b;c) latim

duong tron ngoai tiép tam giac ABC . Tinh a+2b+c¢?

A. 1. B. 3. C. 6. D. -9.
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Cau 79. Trong khong gian voi hé truc toa dd Oxyz, cho OA=2i+ 2;’+2l€ , B(-2;2;0) va C(41;-1).
Trén mit phang (Oxz), diém nao dudi dy cach déu ba diém 4, B, C.

A. M(%; 0; %] B. N[_T:;; 0; _?lj C. P(%; 0; ;) D. Q(?; 0; %)
Cau 80. Trong khong gian v6i hé toa dd Oxyz, cho tam gidc ABC c6 A(;2;—1), B(2;—1;3),
C(—4;7;5). Goi D(a;b;c) la chan duong phan giac trong goc B cua tam giac ABC. Gia tri cua

a+b+2c bang
A.5. B. 4. C. 14. D. 15.

Cau 81. Trong khong gian véi hé toa d Oxyz, cho hai diém A(L 2;-2) va B(g; %; g] Biét

I(a; b; ¢) 1a tm ciia dudng tron ndi tiép tam gidc OAB . Gid trj a—b+c bang

A.l B. 3 C.2 D. 0
R . . . 4R 8 4 8| . A . N
Cau 82. Trong khong gian Oxyz , cho hai diem M (2;2;1), N {—5;5;5] . Tim toa d¢ tAm duong tron ndi
tiép tam gidc OMN .
A. I(L;1;1). B. 1(0;1;1). C. 1(0;—1;,—1). D. 1(1;0;1).

Cau 83. Trong khong gian toa d6 Oxyz, cho A(Z; O;O),B(O; 2;0),C(0; 0;2). Co tit ca bao nhiéu diém

M trong khong gian théa man M khéng tring véi cac diém 4,B,C va AMB = BMC = CMA =90°?

A. 0. B. 1. C.2. D. 3.
Céu 84. Trong khong gian véi hé toa dd Oxyz , cho ba diem A4(-2;3;1), B(2;1;0), C(-3;—11). Tim tat
ca cac diém D sao cho ABCD 1a hinh thang c6 day AD va dién tich tir giac ABCD bang 3 lan dién tich
tam giac ABC .
D(-8;,-7:1)

D(8;7;-1)
B. .
D(12;1;—3)

A. D(-12;-1;3). )
D(—12;—1;3)

C. D(87;-1).

Cau 85. Trong khong gian vai hé truc toa d0 Oxyz cho hinh thang ABCD vuong tai 4 va B . Ba dinh
A(1;2;1), B(2;0;—1), C(6:1;0) Hinh thang c6 dién tich bing 6+/2 . Gia st dinh D(a;b;c), tim ménh dé
dang?

A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.

PHAN II. Ciu trac nghiém diing sai. Trong mdi y A), B), C), D) & mdi ciu, thi sinh chon diing hoic
sai.

Céu 86. Trong mit phang véi hé toa dd Oxyz, tam gidc ABC véi A(1,-3;3); B(2;—4;5), C(a;-2;b)

nhan diém G(1;¢;3) lam trong tAm clia no.
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A.Néu M la trung diém doan thé”ing AB thi toa d6 diém la M(%;—%AJ )

B. Toa d0 vecto la AB :f—}'—27c

C. 2024a+2025b =2025

D.a+b+c=-2
Céu 87. Trong khdng gian véi hé truc toa do Oxyz, cho hai diém 4(0;1;-2) va B(3;-11). Toa do diém
M (x;y;z) thoa man AM =34B.

A x+2y=1.

B.3y+z=1.

C.x+2y-2z=-15.

D. x+y+z=11I.
Cau 88. Trong khong gian v6i hé toa dd 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). Toa d¢ trong tam tam gidc A'B'C 1a G(x4;¥4325)-

A, x;+y;+z;=1.

B. 2x, -y, =3.

C. 2x;+y; -3z, =-1.

D. x;-2y;—3z,=-6.
Ciu 89. Trong khong gian v6i hé toa dd Oxyz , cho ba diém A(1;2;-1), B(2;-1;3), C(—4;7;5). Toa dd
chan duong phan giac trong goc B cua tam gidc ABC 1a D(a;b;c).

A.a+b=3.

B. a+c:§.
3

C.a+b-2c=1.

D.a+b+c=4.
PHAN III. Cau tric nghiém tra 1oi ngin. M&i cAu héi thi sinh chi tra 1oi dap 4n.
Cau 90. Trong h¢ toa d6 Oxyz cho: A(l;—l;l), B(Z;—3;2), C(4;—2;2).

a) Tim toa dd trung diém cua doan AB.

b) Tim toa dJ trong tdm tam gidc ABC.

c¢) Tim toa d6 didm M thoa MA +%]\_IZ’ =3MB

Cau 91. Trong hé toa dd Oxyz cho: A(1;-11), B(2;-3;2), C(4,-2;2), D(3;0;1), E(1;2;3)
a) Chung to rang ABCD 1a hinh chit nhat. Tinh dién tich cta no.

b) Tinh cos cac goc cua tam giac ABC
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¢) Tim trén duong thing Oy diém cach déu hai diém 4B
d) Tim toa do diém M thoa MA+MB—-3MC =0
Cau 92. Trong h¢ toa dd Oxyz cho 4(4;—1;2) ; B(7;3;2) .
a) Tim toa do diém M e Ox va cach déu hai diém 4,B.
b) Tim M trén mat phing (Oyz) sao cho tam gidc ABM vudng cantai A.
Cau 93. Trong khong gian toa do Oxyz cho ba diém A(1;2;-3),B(0;3;7),C(2;5;0) .
a) Chimg minh ba diém A4, B,C khong thang hang.
b) Tim toa d6 diém D sao cho tt giac ABCD 14 hinh binh hanh.
c¢) Tinh gbc ABC.
d) Tinh dién tich AABC. Twr d6 suy ra do dai duong cao AH cua AABC.
Cau 94. Trong khong gian toa do Oxyz cho ba diém AQ3;—4;7),B(-5;3;-2),C(1;2;-3).
a) Chung minh ba diém A4,B,C tao thanh A4BC.
b) Tim toa d6 diém D sao cho ti giac ABCD 13 hinh binh hanh
¢) Tim toa do trong tam cua A4ABC.
d) Tinh géc ABC.
e) Tinh d¢ dai duong cao BH cua AABC
Cau 95. Cho hinh hop ABCD.A'B'C'D' Biétrang: A(1;2;-1), B(-1;1;3),C(-1;-1;2),D’(2;-2;-3)
a) Tim toa do cac dinh con lai cta hinh hop.
b) Tim toa d6 giao diém cua hai dudng thing BD' va B'D.
c¢) Tim toa dd trong tdm cua A4A'C .
Céu 96. Cho hinh hop ABCD.4'B'C'D' Biét rang: A(0;2;2), B(0;1;2),C(-1;1;1),C'(1;-2;-1)
a) Tim toa do cac dinh con lai ctia hinh hop.
b) Tim toa d6 giao diém cia hai dudng thang AC' va A'C.
c¢) Tim toa dd trong tdm cua AB'DD"'.
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BAI 3

BIEU THUC TQA PQ CUA CAC PHEP TOAN VECTO

1. Biéu thirc toa dd ciia phép cong hai vecto, phép trir hai vecto, phép nhian mdt s véi mot vecto
Cho a=(a;;a,;a,), b= (b;;by3by) . Ta co:
e Tong hai vecto: G+b=(a,+b; a,+b,; a, +b;)
e Hiéu hai vecto: d —b= (a) —b; a, —by; ay—Dby)

e kd = (kal; kaz; ka3) (keR)

o B a, =kb1
Nhin xét: & cing phuong b(b #0) < d=kb <> Ja, =kb, (ke R)
a, =kb3

2. Toa d) trung diém doan thing va toa d trong tAm tam giac

Cho hai diem A(x,; y,; z,) , B(xp; vy 25), néu M(x,;9,;2, ) 1a trung diém doan thing AB thi:

:xA+xB. :yA+yB.Z :ZA+ZB
b

xM 2 > IM 2 M 2

Cho tam gidc ABC ¢6 A(x,; y; z,) » B(xg; vy5 25) » Cxgs¥es20), néu G(xg3v4525) 1a trong tim

) ., \ X, +X,+X +V,+ Z,tz,+2Z
cta tam giac ABC thi: sz%;yczyA );B yC;ZG: 4 33 ¢

3. Biéu thirc toa dd cuia tich vo hwéng
Néu G=(a;;ay;a;) va b =(b;;by;by) thi d.b=a,b, +a,b, +asb,
Nhén xét:

e Néu d=(a;:ay:a3) thi lal =a.a = Ja? +a2 +a2

o Néu A(x;; v, 24) > B3 s 2,) thi AB = [4B|=\(x, —x,)"+ (v, = 3,) +(5,—2,)"
e Tich v6 hudng 2 vecto: ab= ‘Zt‘.‘l;‘.cos(a;l;)
e Cho a=(a;a,;ay) va b = (b;;by;by) V6i a, b#0,taco:

+ Hai vecto vuong goc: a L b < a,b, +a,b, +ayby; =0

L - ab a,b, +a,b, +ab
+ Goc hai vecto: cos(a, b) = = 11272 33

N N
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CHU PE 1
BIEU THUC TQA PO CUA CAC PHEP TOAN VECTO

DANG 1
CAC PHEP TOAN VECTO

1. Biéu thirc toa dd ciia phép cong hai vecto, phép trir hai vecto, phép nhian mdt s véi mot vecto
Cho d@=(a;;a,;a3), b=(by;by;by). Ta co:
e Tong hai vecto: G+b=(a,+b; a,+b,; a, +b;)
e Hi¢u hai vecto: d—b=(a,—b; a,—b,; a,—b,)

e ka = (kal; kaz; ka3) (keR)

[ (o, = kb,
a,=kb, (keR)
e i cung phuong 15(157&6) S d=kb < ay = kb,

B (b b, b, %0)
P R S R R
bl 2 b3

e Badiém 4,B,C thing hang < AB cing phuong AC < AB=k AC

PHAN L. Ciu tric nghiém nhiéu phuong an lra chon. Mbi ciu héi thi sinh chi chon mot phuong an.
Cau 1. Trong khong gian Oxyz, cho hai vecto u = (1;-4;0) va v=(-1;-2;1). Vecto u+3v c6 toa dd la
A. (-2;-10;3). B. (-2;,-6;3). C. (—4;-8;4). D. (-2;-10;-3).
Loi giai
Chon A.
Ta c6 3v=(-3;-6;3).
Do d6 u+3v=(-2;-10;3).
Cau 2. Trong khong gian Oxyz, cho hai vecto u= (1;3;—2) va v= (2;1;—1) . Toa do vecto u—v la:
A. (3;4;-3). B. (-1;2;-3). C. (-12;-1). D. (1,-2:1).

Loi giai
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Céu 3. Trong khong gian Oxyz cho @ =(2;3;2) va b =(1;1;-1). Vecto d—b cd toado 1a
A. (3;4:1). B. (-1;-2;3). C. (3;5:1). D. (1;2;3).
Loi giai
Chon D.
Taco: a—b=(2-1;3-1;2+1)=(1;2;3).
Cau 4. Trong khong gian véi hé tryc toa do Oxyz, cho ba vecto a(1;2;3) ;5(2;2;—1) ;¢(4;0,—4). Toa dd
cliavecto d =a—b+2¢ la
A. d(-7;0;-4) B. d(-7;0;4) C. d(7;0;-4) D. d(7;0;4)
Loi giai
Chon C.
Tacd: d=a—b+2¢=(1-2+2.42-2+2.0;3+1+2.(-4)) =(7;0,-4).
Cau 5. Trong khong gian v6i hé truc toa dd Oxyz, cho a =(2;-3;3), b= (0;2;-1), & =(3;-1;5). Tim toa
dd cua vecto i =2a +3b - 2¢ .
A. (10;-2;13). B. (-2;2;-7). C. (-2-27). D. (-2;2;7).
Loi giai
Chon B.
Ta c6: 2d =(4;-6;6), 3b = (0;6;-3), —2¢ = (~6;2;-10) = @i =23 +3b —2¢ =(-2;2;-7).
Céu 6. Trong khong gian v6i hé toa dd Oxyz, cho a = (2;-3;3), b= (0;2;-1), c= (3;-1;5). Tim toa
do cua vecto u=2a+3b-2c.
A. (10;-2;13). B. (-2;2;-7). C. (-2;-2;7). D. (-2;2;7).
Loi giai
Chon B.
C6 2a=(4;-6;6); 3b=(0;6;-3); —2c =(-6;2;-10).
Khi do: u=2a+3b-2c=(-2;2;-7).
Céu 7. Trong khong gian vé6i hé toa d Oxyz, cho hai vecto x =(2;1;-3) va y =(1;0;~1). Tim toa d¢ clia
vecto Ez=;c+2)7.
A a=(41-1). B. a=(3;1;-4). C.a=(0;;-1). D. a=(415-5).
Loi giai
Chon D.
Tacé: 2y =(2;0;-2).

a=x+2y=(2+21+0;-3-2)=(41-5).
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Cau 8. Trong khong gian Oxyz voi ;,}',l; lan Iuot 1a cac vecto don vi trén céc truc Ox, Oy, Oz. Tinh toa
dd cua vecto i+ } —k.
A. i+ j—k=(-L-L1). B.i+j-k=(-LLl). C.i+j—k=0L-1. D.i+;j—k=(1-L1).
Loi giai
Chon D.
Ta c6 i=(1;0;0), j = (0;1;0),& = (0;0;1).
Do d6, i+ j—k=(1;1;-1).
Cau 9. Trong khong gian Oxyz, cho a =(1;2;1) va b = (-1;3;0). Vecto ¢ =2d+b cotoadd la
A (17:2). B. (1;5:2). C. (3:7:2). D. (1:7:3).

Loi giai

¢ =2.1+(-1)=1
=i, =22+43=7
¢, =2.140=2

Cau 10. Trong khong gian Oxyz, cho Zz(—2;2;0),l;(2;2;0),2(2; 2;2). Gia tri cua ‘ZJ+B+E‘ bang

A. 6. B. 1. c. 2411, D. 26
Loi gidi
Chon C.
Tacé: a+b+c=(2;6;2).
Vay ‘5+B+E‘:2x/ﬁ.
Cau 11. Trong khong gian v6i hé toa dd Oxyz , cho cac vecto a = (2;m —1;3),5 =(1;3;—2n). Tim m,n dé

cac vecto a,b cung hudng.

A.m=7;n=—%. B. m=4,n=-3. C.m=1n=0. D.m:7;n:—§.
Loi giai
Chon A.
2=k k=2 ;
avab cing huéng< a=kb (k>0)<{m-1=3k <{im=7 .Viy m:7;n:—z
3=k(-2n) 3

n=-——
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Cau 12. Trong khong gian vé6i hé toa dd Oxyz cho céc véc to u=2i—2j+k, v= (m;2;m+1) v6i m 1a

tham s thuc. Co bao nhiéu gia tri cia m dé ‘Zl‘ = M .
A. 0. B. 1. C. 2. D. 3.
Loi giai
Chon C.
Taco u= (2;-2:1)

Khi 6 [u] =2* +(-2)° +1° =3 va [ =fm* +2° + (m+1)* =\2" +2m +5

m=1

Do d6 ‘&‘:‘3‘@9=2m2+2m+5@m2+m—2=0©{ ,
m=—
Viy c6 2 gia tri ciia m thoa yéu cau bai toan.
Cau 13. Trong khong gian voi h¢ toa d Oxyz , cho cac vecto a =(2;m—1;3), b= (1;3;—2n). Tim m, n
dé cac vecto @, b cung phuong.
3 4
A.m=7;n=—z. B.m=7;n=—§. C.m=4;,n=-3. D.m=1;n=0.
Loi giai
Chon A.

Céc vecto a , b cung phuong khi va chi khi ton tai s6 thuc dwong & sao cho a=kb

2=k 2=k 2=k
Sim-1=3k ©<m-1=6 <<m=7 .
3=k(—2n) 3=2(—2n) n:—3

Céau 14. Trong khong gian véi hé truc Oxyz cho ba diém A(—l;2;—3), B(I;O;Z) , C(x;y;—Z) théng hang.
Khi d6 x+ y bang

A . x+y=1. B. x+y=17. C.x—i—y:—ﬂ. D.x+y:15—1.
Loi giai
Chon A.

Co AB=(2;-2;5), AC = (x+ Ly —2;1).

Xx=—=
, - . 1 -2 1

A, B, C thang hang < 4B, AC cung phuong @%:y—2:§<:> g =>x+y=1.

Y :g

Ciu 15. Trong khong gian véi hé toa dd Oxyz, cho ba diém A(2;-1;5),B(5;,-5,7),M (x; y;1). Voi gia

tri ndo ciia X,y thi 4, B,M thing hang.
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A x=4y=7 B. x=—4y=-7 C.x=4y=-7 D. x=-4;,y=7
Loi giai
Chgn A
Taco AB =(3;-4;2),AM = (x—-2;y+1;—4)
x=-4
y=T"

A,B,M thing hang < AB, AM cung phuong < )63;2 = y—zl = _74 = {

Céu 16. Trong khong gian Oxyz , cho hai diem 4(2;-2;1), B(0;1;2). Toa dd diém M thudc mit phing
(Oxy) sao chobadiém A, B, M thing hang 1a
A. M (4;-5;0). B. M (2;-3;0). C. M(0;0;1). D. M(4;5;0).
Loi giai
Chgn A
Tacéd M e(Oxy)= M (x;y;0); AB=(-2;3;1);AM =(x—2;y+2;-1).

Dé 4, B, M thing hang thi AB va AM cung phuong, khi do:

x=2 y+2 -1 [x=4
==&
-2 3 1

Vay M (4;-5;0).

PHAN II. Ciu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.
Cau 17. Trong khong gian Oxyz, cho vecto @ =(2;-2;-4), b = (1;-1;1).

A. d+b=(3-3;-3)

B. d va b cing phuong

C. |p| =3

D.a=2i-2j-4k

Loi giai

A.d+b=(3-3-3) DUNG

B. d va b cung phuong SAI

C. |[p|=v3 pUNG

D. G =2i-2j-4k PUNG
® Xétddp an A: G +b =(3;-3;-3) dung.
® Xétddp an B:d =2(1;—1;-2) = b =(1;-1;1). Suy ra @ va b khong cing phuong. Dap an B sai.

Z;‘ -3 dung.
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®G=2i—-2j—4k ding.

Céu 18. Trong khong gian vdi hé truc toa dd Oxyz, cho a = (2:3;1), b = (-15;2), C= (4;-

x =(=322;5).
A x=2a-3b-c.
B. x=—2a+3b+c.
C. x=2a+3b-c
D. x=2a-3b+c

x=2a-3b—c. SAI
. x=2a+3b+c. SAI

. x=2a+3b-c. DUNG

S 0 F »

2a —3b +c. SAI

X

bat: ;:m.z+n.z+p.z, m,n,peR.

= (-3;22;5)=m.(2;3;1)+ n.(-1;5;2) + p.(4,—1;3) =>{3m+5n—p =22 (I).

m=2
Giai h¢ phuong trinh (7) ta dugc: {n=3
p=-1

Vay x =2a +3b —c.

Cau 19. Trong khong gian vdi hé truc toa d Oxyz, cho d = (2;—5;3), b= (0;2;—1),

J

A. @i =3G—b+5C v6i ﬁ=(11;22;18).

=

2 ’

1. 4~ 115
6

. )?z—a—gb—25 voi X =

v=a+b véi v=2i-3j+2k.

C.
D. y =b—c véi ?z—?+5}'—37€.

A. i =3d—b+5¢ voi i =(11;22;18).DI’JNG

3a :(6;—15;9)

7

L

6

Loi giai

2m—-n+4p=-3

m+2n+3p=>5

Loi giai

+Tacéo: 4b =(0;—2;1) :>3a’—5+55:(11;22;18)=ﬁ

5¢ =(5;35;1o)

¢

b

=(1;7;2).

1;3) va
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B. x:l*—ié—za voi ¥=| -1;——=:;—= |. PUNG
3 6 6

2

1
2
+ Ta co: gE =(O;§;—ij :lﬁ—i[;—ZE :L—l;—g;—zj =X

373 20 3 6 6
26 =(2:14:4)

C.v=a+b v6i v=2i-3j+2k.PUNG

;=;+E:>7=(2;—3;2):>;=2;—3}+27c

D. y=b—c véi y =—i+5/-3k.SAI

v=b-c=y=(-L-5-3)=> y=-i-5j-3k

PHAN III. Céu tric nghiém tra 16i ngin. Mi ciu héi thi sinh chi tra 161 dap an.
Céu 20. Tim toa dd vecto ¥, biét ring: G+2%=b véi a=(54,-1), b=(2-5:3)
Loi giai
Pap an: X = E;—2;2
22

+ Goi vecto X cOtoa dd: X = (x;y;z) =2X= (2x;2y;2z)

, {é+25€=(5+2x;4+2y;—1+2z)
+ Ta co:

l;=(2;—5;3)
3
r=2
) 5+2x=2 2y 3 o
+Vid+2X=b nén: {4+2y=-5< y=——:i:[—;——;2]
“1+27=3 2_22 2 2

Céu 21. Cho vecto G = (1;—1;0), xac dinh & dé vecto u= (2;2k —1;0) cung phuong vdi vecto a.

Cau 22. Cho hai vecto d =(3;-2;1), b= (2;1;,-1). Timm dé i =mad—3b va v =3G+2mb cung phuong.
Cau 23. Cho ba vecto d = (1;—7;9), b= (3;—6;1), ¢ = (2;1;—7). Biéu dién vecto i = (—4;13;—-6) theo cac
vecto @, b, ¢ .

Cau 24. Cho ba vecto a =(1;-1;1), b =(0;1;2), ¢ =(4;2;3). Biéu din vecto & = (1;2;—2) theo cac vecto
a,b,¢c.

Cau 25. Cho 3 vecto a =(2;5;4), b =(6;0;-3), ¢ =(3;2;—1). Xéac dinh cac s6 thuc m,n dé ma—3nb=c



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT moi 2025 KNTTVCS

Ciu 26. Cho 3 vecto :d=(2;—1:3), b=(1;-3;2), ¢ =(32;—4). Xac dinh cac sb thuc mn dé

Céau 27. Trong khong gian toa d0 Oxyz cho ba diém A(4;2;3),B(-2;1,-1),C(3;8;7).

a) Chirg minh ba diém A4, B,C khong thing hang.

b) Tim toa do diém D sao cho ttr giac ABCD 1a hinh binh hanh.
Ciu 28. Trong khong gian toa d6 Oxyz cho A(Z; 5; 3), B(3;7; 4), C(x;y; 6). Tim x;y dé ba diém
A, B, C thang hang.

DANG 2

TICH VO HUONG HAI VECTO

e Néu d=(a;:ay:a3) thi lal =a.a = \Ja? +a2 +a2

e Tich v6 huéng 2 vecto: d@.b = a b, +a,.b, +ay.by;
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e Hai vecto vudng goc: d L b < a,b, +a,b, +ayb; =0

a.b a,b, + a,b, +a;b,
15| \/2 2 2\/ 2 2 2
a; +a, +aj. b1 +b2 +b3

e Goc hai vecto: cos(d, b) =|ﬂ|
a

PHAN I. Cau tric nghiém nhiéu phwong 4n Ira chon. Mdi ciu héi thi sinh chi chon mét phwong an.

Cau 29. Trong khong gian véi hé toa do Oxyz, cho vecto u =(3;0;1) va v=(2;1;0). Tinh tich v6 hudng

- =

u.y.
A. uv=8. B. uv=6. C.uv=0. D. uv=-6.
Loi giai
Chon B.
Tacd uv=32+0.1+1.0=6.

Cau 30. Trong hé toa dd Oxy, cho u=i+3; va v= (2;-1). Tinh uy.

A uy=-1, B.uv=1. C. uv=(2-3). D. uv=>5V2.
Loi gidi
Chon A.
Tiru=i+3j=u=(13).
Do d6, uv=1.2+3.(-1)=-1.
Cau 31. Cho hai véc to @ =(1;-2;3), b=(-2;1;2). Khi o, tich vo huéng (a+5).5 bing
A 12, B.2. C.11. D. 10.
Loi gidi
Chon C.
a+b=(-1-1;5)=(a+b)b=—-1.(-2)+(-1).1+52=11.

Cau 32. Trong khong gian véi hé truc toa @ Oxyz, cho u = (2;-1;1) va V= (0;-3;—m). Tim s6 thuc m

sao cho tich v6 huéng uv=1.
A.m=4. B.m=2. C.m=3. D.m=-2.
Loi giai
Chon B.

Tacod: uv=1<3-m=1cm=2.

Cau 33. Trong khong gian Oxyz, cho hai vecto u va v tao voi nhau mot gboc 120° va M =2, \:‘ =5.
Tinh [u +]

A. 19, B. -5. C.7. D. 39.




Hinh hoc 12 — Chwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tap theo CT maoi 2025 KNTTVCS
Loi giai

Chon A.

— =22 . S~ -

Taco: (‘ﬁ+;‘)2 =(;+\7)2 =u +2uv+v —‘u‘ +2‘u‘.‘v‘cos(u;v)+‘v‘2
=22+2.2.5.(—%j+52 =19.

Suy ra ‘I;+;‘=\/ﬁ

Céu 34. Trong khong gian vé6i hé truc toa d0 Oxyz, cho hai vecto ;: (2,' 1;0) va E: (—1; 0; —2) . Tinh

cos(Z,E) .
A. cos(z,g) = —235 B. cos(a,g) = —% C. cos (Z,E) = 235 D. cos (Z,E) :%
Loi giai
Chon B.

Ta co: cos(u b)

|a| |b| \/_ \/—
Cau 35. Trong khong gian Oxyz, goc gitra hai vecto ivau= (—\/5 ;0; 1) la
A. 120°. B. 60°. C. 150°. D. 30°.
Loi giai
Chon C.
Tacé i=(1;0;0).

Vay: cos(; ;) iu 1( \/5)420.0+0.1=_\/§
o

= (?, Z,) =150°.

Céu 36. Trong khong gian Oxyz, cho a = (-3:4;0), b= (5;0;12). Césin cua goc giita a va b bing

NS S ¢S b2
Loi giai
Chon D.
-3.5+4.0+0.12 -3

Ta co: cos a b =—.
\ \ \b\ JE3) #4025 07 4127 13
Cau 37. Cho u =(~11,0), v=(0,-1,0), gbc giita hai vécto u va v la
A. 120°. B. 45°. C. 135°. D. 60°.
Loi giai
Chon C.
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Taco cos{i7) =i =k = (7)< 135°.

===
il 2
Cau 38. Trong khong gian Oxyz cho 2 véc to a= (2;5,-1); b= (1;3;m) . Tim m dé (&,Z;) =90°.
A.m=-5. B. m=5. C.m=1. D. m=-2
Loi giai
Chon B.
(Zz;l;)=90° S ab=05-m=0m=5.
Cau 39. Trong khong gian vdi hé toa do Oxyz, cho véc to u= (l;l; —2) , V= (l; O;m) . Tim tét ca gia tri ciia
m & goc giira i, v bang 45" .
A.m=2. B.m=2i\/g. C.m=2—\/g. D.m=2+\/g.
Loi giai
Chon C.

N2 uv N2 1-om 1
2

+ (ﬁ,\:) =45°< cos(ﬁ,\;) =

72 © Jediem V2
1-2m>0 m<l

= 2 om=2-+6.
3m* +3=1—-4m+4m* 2

m —4m—-2=0

Cau 40. Trong khong gian Oxyz, cho céc vec to a =(5;3;-2) va b= (m;—L;m+3). C6 bao nhiéu gia tri

nguyén duong cia m dé goc giira hai vec to avab la gbc tu?
A. 2. B. 3. C.1. D. 5.
Loi giai
Chon A.
~ -\ ab 3m—9
Taco cos|a; b)==—== .
() la B \38N2m* +6m+10

Goc gifta hai vec to a va b 1a goc tu khi va chi khi cos(a; B)<o@3m—9<o©m <3.

Vi m nguyén duong nén m e {1; 2}.

Vay c6 2 gia tri m thoa man yéu cau bai toan.

Cau 41. Trén mat phéng toa d0 Oxy, cho tam giac ABC biét A(l;3), B(—2;—2), C(3;1). Tinh cosin
goc A cla tam giac.

A. cosA=i B. cos A=

1
—_ C.cosd=—- D. cos4=-
V17 V17

2 1
J17 J17
Loi giai
Chon B
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Taco: AB=(-3;-5), AC=(2-2).

ABAC -32+52 1

ABAC a2 17

Céu 42. Trong khong gian Oxyz, cho ba diém A4(~1;-2;3) B(0;3;1), C(4;2;2). Cosin cua goc BAC 1a

Khi d6: cos 4 = cos(@;ﬁ) =

0 B. - c.——_ D.

A. E . \/g . 2\/5. . 2\/5.
Loi giai
Chon D
Ta c()ZE(l;S;—Z) : 26(5;4;—1).

—  ABAC 5+20+2 9

O B [ac] Bowa2 255

Céu 43. Trong khong gian Oxyz cho A4(1;2;3);B(-1;2;1);C(3;—1;-2). Tinh tich v hudng AB.AC.

A. 6. B. -14. C. 14. D. 6.
Loi giai
Chon D
Ta co: AB= (—2;0;—2);% =(2;-3;-5) = AB.AC=6
Céu 44. Trong khong gian voi hé toa dd Oxyz cho ba diém M(2;3;-1), N(-LL;1) va P(m—1;2).
Tim m dé tam giac MNP vuédng tai N .
A. m=2 B. m=-6 C. m=0 D. m=—4
Loi gidi
Chon C
MN (=3;-2;2); NP(2;m - 2;1).
Tam gidc MNP vudng tai N < MN.NP=0< —6-2(m-2)+2=0m-2=-2<m=0.
Céau 45. Trong khoéng gian toa d Oxyz , cho A(2;0;0), B(O;Z;O) , C(O;O;Z) . Co tat ca bao nhiéu diém

M trong khong gian thoa man M khéng trang voi cac diém 4,B,C va AMB = BMC = CMA = 90°

A. 0. B. 1. C. 2. D. 3.
Loi giai
Chon C
AM.BM =0

Goi M (x;y;z).Tacd: AMB = BMC = CMA=90° < { BM.CM =0
CM.AM =0
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x(x=2)+y(y-2)+z" =0 X4y 427 -2x-2y=0 X+ +z22-2x-2y=0

= x2+y(y—2)+z(z—2)=0<:> X4y 4z -2y-2z=0<x=z
x(x=2)+y+z(z-2)=0 X +y 420 =2x-2z=0 y=z

, M (0;0;0)
o 3x —4x=0<:>
SRR W
3'3°3

Cau 46. Trong khong gian vdihé toadd Oxyz , cho tam giac ABC, biét A(5;3;-1),B(2;3;-4), C(3;1;-2)

. Ban kinh duong tron ndi tiép tam giac 4BC bang:

A. 9-246. B. 9-346. C. 9+3/6. D. 9+246.
Loi gidi
Chon B
Tacd AC* +BC* =9+9 = AB* = tam gidc ABC vuodng tai C.
1
—CA.CB
Suy ra: r= Sarc _ 2 3.3V2 =9-3J6

p ;(AB+BC+CA) W2+43+43

PHAN II. Ciu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.

CAu 47. Trong khong gian véi hé truc toa do Oxyz , cho hai vecto a = (2;1;-3), b= (—4;-2:6).

.b=-2a.

>

.ab=0.

a nguogc hudéng véi b .

S N W

JBl=2Jd]
Loi giai
A. b=-2a. DPUNG
B. a.b=0. SAI
C. a nguoc huéng voi b . PUNG
D. [5[=2|d. PUNG
D& thiy b =—2a . Tir d6 suy ra vecto @ nguoc huéng véi vecto b va ‘13‘ - 2\5‘ .
a.b=2.(-4)+1.(=2)+(-3).6=-28 0.
Do do dap 4n B sai.
Cau 48. Trong khong gian véi hé toa do Oxyz, cho a =(1;-2;3) va b=(1;1;-1).
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A. a+13‘=2.

B. ab=-4.
Cﬂ&—ﬂzs.
D.alb.
Loi giai
A. ‘Zz+l;‘:2. SAI
B. a.b=-4 . DUNG
cﬂ&—azs.DﬁNG
D. a L b. PUNG
Tacd

a3 =i = (1+1) +(-2+1) +(3-1)° =VA+T+4 =322 (SAI).

ab=1.1+(-2).1+3.(-1)=1-2-3=-4 (dung).

[a—B[=Ju=y/(1-1)* +(-2-1)* +(3+1) =\0+9+16 =5 (ding).
alb=1.1+(2)1+3.(-1)=0 (ding).

Cau49. Biét c=(x;y;z) khac 0 va vudng goc voi ca hai vecto a=(1;3;4),b=(~1;2;3).
. 5z-x=0.

7x-y=0.

Sy+7z=0.

o 0= »

. 7x+y=0.
Loi giai
. 5z—x=0.SAI
. 7x—y=0.SAIl
.5y+7z=0DUNG

S O =% »

. 7x+y=0. PUNG

Theo gia thiét ta c6 Ez(x;y;z) khac 0 va vudng goc véi ca hai vecto Zz=(1;3;4),5 =(-1;2;3) nén

- - Ix43y+4. 2y =0

¢.a=0 [lx+3y+4z=0 Ix+3y+4z=0 | XTIV = Tx+y=0

. = = =

c.b=0 -1x+2y+3z=0 5y+7z=0 Z_—_Sy 5y+7z=0
7

Cau 50. Trong khong gian v6i hé toa do Oxyz, cho tir dién ABCD véi A(0; 0;3), B(0; 0;—1),

C(L; 0; -1), D(0; ,-1).
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A. AB1BD.
AB 1L BC.
.AB1 AC.
.AB1CD.

o A W

Loi giai
. AB 1 BD . PUNG

AB 1 BC. PUNG

. AB 1 AC.SAI

. AB1CD.PUNG

S A w »

C

Tacd AB=(0;0; -4), AC=(1;0; —4) = AB.AC =16 # 0 = AB va AC khong vuong géc.

Lam tuong tu ta co:
AB 1 BD
AB 1L BC
AB 1. CD

PHAN III. Céu tric nghiém tra 10i ngan. Mi ciu héi thi sinh chi tra 1i dap an.

Céu 51. Trong hé toa dd Oxyz cho a =(1;-2; %) ,b=(=21;1), ¢ =30 +2j +4k

a) Tinh cac tich vo hudng ab , ch. Trong ba vécto trén c6 cac cdp vécto nao vudng goc ?
b) Tinh cos(Zz,l;) , cos(Zz,;)

Cau 52. Trong hé toa d6 Oxyz, cho 3 vecto d = (2;5;4), b= (6; 0; —3), ¢ = (3;2;—1)
a) Tinh (a.b)e .
b) Tinh gbc giita 2 vecto @ va b .

Cau 53. Trong h¢ toa d6 Oxyz, cho 3 vecto d = (3;2; 2\/5), b= (\/5;2\/5;—1), ¢ = (3;2;—1)
a) Tinh 4a.¢ +b> —5¢°.

b) Tinh goc giita 2 vecto @ va b .

Cau 54. Trong hé toa dd Oxyz cho ba vecto a =(2;3;-1), b =(1;-2;3),¢ =(2;—1;1). Tim toa do vecto i,
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biétrang: @ Ld, i L b, i.c=—6.

Cau 55. Trong h¢ toa d9 Oxyz cho ba vecto a =(2;-1;3), b= (1;-3;2), ¢ =(3;2;-4) . Tim toa d0 vecto u
, biét ring: G.i=-5,i.b=—-11,i.c =20.
Céu 56. Trong khong gian voi hé toa 40 Oxyz, cho 4 diém A(2;4;-1), B(1;4;-1), C(2;4;3) D(2;2;-1).
Biét M (x;y;z), d¢ MA* + MB® + MC® + MD® dat gi4 tri nho nhét thi x+ y +z béing bao nhiéu?

Loi giai
Pap an: x+y+z="7

Goi G latrong tdm cia ABCD ta co: G(%;%; )

Ta cd: MA* + MB* + MC* + MD?* = 4MG* + GA*> + GB* + GC* + GD*> GA* + GB* + GC* + GD* .

Dau bang xay ra khi M = G(%;%;O):x+y+z=7.

Ciau 57. Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(L;1;1) ,B(-2;1;0),C(2;-3;1) Piém
S(a;b;c) sao cho S4° +25B* +3SC* dat gi4 tri nho nhat. Tinh T=a+b+c¢
Loi gidi

Pap an: T:a+b+c:—%

Goi G 1a diém sao cho GA+2GB+3GC =0 < G(%;—l;;]

—2 ——2 —2 —  ——\2 —  ——\2 —  ——\2
SA% +2SB* +3SC* =SA +2S8B +3SC =(SG+GA) +2(SG+GB) +3(SG+GC)
= 6SG? + GA> +2GB* +3GC>

SA® + SB* + SC*nho nhat khi S =G hay S(%;—l;%lj .

Nén T=a+b+c=—%.

Cau 58. Trong khong gian toa d§ Oxyzcho ba diem A(2;5;1),B(-2;-6;2),C(1;2;-1) va diém
M (mym;m), @& MA® — MB* — MC” dat gié tri 16n nhat thi m béing bao nhiéu?
Loi giai
Pap an: m=4
m=(2—m;5—m;1—m),m=(—2—m;—6—m;2—m),M—C=(1—m;2—m;—1—m)
MA* — MB* — MC? = 3m* —24m—20 =28 -3(m—4)’ <28

Pé MA* — MB* — MC? dat gia tri 10n nhat thi m = 4
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Cau 59. Trong khong gian toa do Oxyzcho ba diém A(2;5;1),B(-2;,-6;2),C(1;2;-1) va diém

M (m;m;m) , dé ‘Wi’ —2%‘ dat gia tri nho nhét thi m béng bao nhiéu?
Loi giai
Dap an: m=2

AC(~1;-3;-2), MB(=2—m;— 6 —m;2 —m)

(0B —24C| = \Jm* +m* + (m~6)* =3m" ~12m+36 =\[3(m~2)’ +24

bé

MB -24C| nho nhét thi m =2
Cau 60. Trong khong gian toa dd Oxyz cho diém A(l; 2;3) ,B(2;2;1),M € Ox . Timdiém M sao cho biéu
thire T = ‘m +m‘ dat gia tri nhd nhat.
Loi giai
L 3
Pap an: M(E;O;Oj
Céu 61. Trong khong gian toa do Oxyz cho diém A(-1;2;-3),B(0;2;1),C(-1;2;1),M € Oy . Tim gia tr
nhé nhét cua biéu thirc 7 = \m + MB+ M—C‘ dé T dat gia tri nho nht.
Loi giai
Dap an: T =5
Cau 62. Trong khong gian toa dd Oxyz cho diém A(0;2;3),B(Z;l;l),C(l;2;3),M €Oz . Tim diém M
sao cho biéu thire 7 = ‘MZ —2MB+3MC dat gia tri nhd nhét.
Loi giai
. 7
Pap an: M(O;O;Ej
Céu 63. Trong khong gian v6i hé toa do Oxyz , cho hai diém A(2;2;0),B(2;0,-2) va diém M(a,b,c)

Vi a,b,c 1a cac s6 thuc thay ddi théa man a+2b—c—1=0. Biét MA= MB va g6c¢ AMB 6 sb do 16n
nhét. Tinh S=a+2b+3c.
Loi giai

Pap an: S:a+2b+3c:%

Vi MA=MB nén M thudc mait phrfmg trung tryc (P) cua doan AB.

, b+c=0 c=-b
Ta co (P):y+z=0 nén

= .
a+2b-c-1=0 a=1-3b

MA = (1+3b;2-b;b),MB = (1+3b;-b;~2 +b)
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A4 R 2
— cos AMB = %4@ - (1+3b) +2b(b-2)
‘MA\-\MB\ \/(1+3b)2 +(b-2) +b .\/(1+3b)2 +(b=2) +b’

OB+ 6b+1+42b7—4b 116> +2b+1
9> +6b+1+2b* —4b+4 116> +2b+5

116> +2b+1 4(22b+2) _1
xet £(p)o O 2041 o A226%2) o oL
/() 110> +2b+5 7'(%) 110> +2b+5 11
A A 2 1 Ag gt 1 14 1
Nhén thay f(b) nhonhattai b=——=a=—,c=—
11 11 11
Nén a+2b+3c=t_2,3 15

11 11 11 11

DANG 3
PO DAI PUONG THANG

TIM TQA PO PIEM
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e AB = ‘TB‘:\/(XB_XA)2+(yB_yA)2 +(ZB_ZA)2

2 . + + +
o M(x,;9,:2, ) la trung diém doan thang 4B thi: x,, =%; Yy = oz 2y3 s Zy = 24 2ZB
* G(x43¥5525) 1a trong tAm cua tam gidc ABC thi:
X, X5+ X VitV +y Z,+zp+z
xG: A 33 C;yG: A 3B C;ZG: A ; C

e Cho tam giac ABC c6 D la chan duong phan giac trong géc B cua tam giac ABC . Khi d6 ta co:

DA _BA_ 5i-BA5¢
DC BC BC
B
a4° D - C

PHAN I. Cau tric nghiém nhiéu phwong 4n Iwa chon. Mdi ciu héi thi sinh chi chon mét phwong an.
Cau 64. Trong khong gian vé6i hé toa dd Oxyz , cho diém A( 2; 2;1) . Tinh d¢ dai doan thang OA.
A. 04=15 B. 04=5 C. 04=3 D. 04=9
Loi giai
Chon C
04=2+2+17 =3,
Cau 65. Trong khong gian vai hé toa d6 Oxyz, cho hai diém 4 (1;—3;1) ,B (3;0; —2) . Tinh @6 dai 4B.
A. 26. B.22. C. \26. D. V22
Loi giai
Chon D
AB =(2;3;-3)= AB=2> +3% +(-3)’ =
Chu 66. Trong khong gian Oxyz, cho hai diém 4(1;1;2) va B(3;1;0). Trung diém ciia doan thing 4B
co toa do la
A. (42;2). B. (2;11). C. (2,0;-2). D. (1,0;-1).
Loi gidi
Chon B
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Goi M 1a trung diém ciia 4B ta cé:1 y,, :J}A—;h:%zl.
ZM :%:%:1

Vay M (211).
Ciu 67. Trong khong gian véi hé toa do Oxyz cho hai diém A(-1;5;3) va M (2;1;-2). Toa d6 diém B

biét M 1a trung diém cua 4B la

A. B[%;?a;%j. B. B(—4;9;8). C. B(5;3;-7). D. B(5;-3;-7).

Loi giai
Chon D

Gia st B(x,5¥,32,).

X _ Xt 2:—1+xB
Yoo2 2
Xz =3
Vi M 14 trung diém ctia 4B nén ta co: yMZ%Q 1=5+Ty5 SNy, =3
Z, 2z, 3+2z, Zy =7
Zy = 5 2= 5

Vay B(5-3;-7).
Ciu 68. Trong khong gian cho hé truc toa 46 Oxyz, cho ba diém A(1;-2;3),B(-1;2;5),C(0;0;1). Tim

toa d0 trong tim G cua tam giac ABC.

A. G(0;0;3). B. G(0;09). C. G(-1;0;3). D. G(0;0;1).
Loi giai
Chon A
szxA+xB+xC _1—1+0:0
3 3
A A , . N Vyt+ypt+ye —2+2+0
Toa do trong tdim G cua tam giac ABC bang: <y, = 3 = =0= G(O;0;3)
ZG:ZA+ZB+ZC :3+5+1=3
3 3

Ciu 69. Cho bén diém S(1,2,3);4(2,2,3); B(1,3,3); C(1,2,4). X4c dinh toa do trong tim G cta hinh

5)
"4

chop SABC.

A.(5;9;13). B.(E;S;EJ. C.(l;%;%}.

b

=
7 N\
IV
NG INo)

Chon D
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Goi G(x, v, z) la trong tam cua hinh chop SABC suy ra

oo XatXp X X x:2+1+1+1_§
4 4 4
Ta co: y:yA+yB+yC+ySCI> y:2+3+2+2:2
4 4 4
S Zat Itz Z=3+3+4+3:E
4 4 4

Céu 70. Trong khong gian voi hé toa & Oxyz, cho 2 diém B(1;2;-3), C(7;4;-2) Néu diém E thoa

man déng thitc CE =2EB thi toa d0 diém E 1a:
A. (3;§;—§j B. (§;3;—§j. C. (3;3;—§) D. (1;2;lj
373 3 3 3 3

Chon A
Goi E(x;y;z2)

Tacé: CE =(x~T;p—4;2+2);2EB =(2-2x;4-2y;-6-2z)

x—7=2-2x x=3

@:2ﬁ® y—4:4—2y = yzg
Z+2=—6-2z )
Z=——

Cau 71. Trong khong gian Oxyz, cho hai diém A(3;1;—2), B(2;—3;5). Piém M thudc doan AB sao

cho MA=2MB, toa d6 diém M la

A. (Z,—§,§j B. (4;5;-9). C. (2;_5;1_7) D. (1;-7;12).
3733 2 2
Loi gidi
Chon A
Goi M (x; y;z) . Vi M thudc doan AB nén:
X=—
3-x=-2(2-x) 3
MA=-2MB & {1-y=-2(-3-y)= y:_g
—2—z=—2(5—z) 8
z=—
3

Céu 72. Trong hé truc toa do Oxyz, cho hai diém la A(1;3;-1), B(3;-1;5). Tim toa d¢ cua diém M

thoa mén hé thuc MA =3MB .
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A. M(E;E;IJ. B. M(Z;lﬁJ. C. M(z;lﬁj. D. M(4;—3;8).
33 3°3 3'3

Loi gidi
Chon D

:xA—3xB _
1-3

Xy 4

Tacé MA=3MB=1y,, =%:—3:M(4;—3;8).
_ ZA_3ZB _
1-3

8

M
Céu 73. Trong khong gian véi hé toa d6 Oxyz cho hai diém A(4;2;1), B(-2;—-1;4). Tim toa d6 diém
M thoéa man dang thic AM =2MB .
A. M(O;O;3). B. M(0;0;-3). C. M(-8;,-4;7). D. M(8;4;-7).
Loi giai
Chon A
x—4:2(—2—x) x=0
Goi diém M (x;y;z). Khi d6: AM =2MB < {y-2=2(~1-y) < {y=0.
z-1=2(4-z) z=3
Vay M (0;0;3).
Céu 74. Trong khong gian voi hé toa o Oxyz, cho céc diém 4(3;-4;0), B(-L1;3), C(3,1,0). Tim toa

d6 diém D trén truc hoanh sao cho AD = BC.

A. D(6;0;0),D(12;0;0) B. D(0;0;0), D(6;0;0)
C. D(—2;1;0), D(—4;0;0) D. D(O;O;O), D(—6;0;0)
Loi giai
Chon B

Goi D(x;0;0)e Ox

AD=BC & (x—3)2+16=5<:{
X =

Ciu 75. Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(—2;3;1) va B (5; 6; 2). Puong thing

AB cit mit phiang (QcZ) tai diém M. Tinh ti s6 gAA;[ .

A AM 1 L AM c.AM _1 p. AM _,

BM 2 BM BM 3 BM
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Me(Oxz) =M(x0;z) ; AB=(731)= AB=+59 ; AM =(x+2;-3;z—1) va

x+2="Tk x=-9
A.B.M thing hang = AM =k.AB (keR) <1-3=3k < -1=k =M(-9,0,0).
z-1=k z=0

BM =(~14;,6;,-2) ;AM =(~7;-3;~1) = BM =24B.
Cau 76. Trong khong gian v6i hé toa do Oxyz, cho hinh hop ABCD.A'B'C'D' c6 A(0;0;0), B(a;0;0);

D(0;2a;0), 4'(0;0;2a) v6i a#0. Do dai doan thing AC' 1a

A . B. 2]d]. C. 3ld. D. 2Jd].
Loi gidi
Chon C
A’ D’
B’ E (04
Apoemeeeeeees --JD
B c

Tacod E:(a;O;O); E:(O;Za;O); A—A':(0;0;2a).

Theo quy téc hinh hop ta co AB+AD+ AA = AC < AC z(a;2a;2a).

Suy ra AC =[AC| = Ja* +(2a)’ +(2a)’ =3|d|.

Vay d¢ dai doan thing AC' =3a|.

Cau 77. Trong khong gian voi hé toa d Oxyz, cho hinh vudéng ABCD, B(3;0;8), D(-5;-4;0). Biét
dinh 4 thudc mit phing (Oxy) va c6 toa do 1a nhing s6 nguyén, khi d6 \2?71 4 GE\ bing:

A. 1045. B. 6/10. C. 1046. D. 5V10.
Loi giai
Chon B
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A D
M
B C
== L 12 _of
BD =(-8;-4;-8) :>BD=12:>AB=$:6 2.

Goi M 14 trung diém AB = MC =310
|C4+ CB| = [2cM| = 2cMm = 6410
Céu 78. Trong khong gian Oxyz cho cac diém A(5:1;5); B(4:3;2); C(-3;-2:1). Diém I(a;b;c) 1atam

dudng tron ngoai tiép tam gidc ABC . Tinh a+2b+¢?

A. 1. B. 3. C. 6. D. -9.
Loi giai
Chon B
AB=(-12-3) . |
Tacod__. = AB.BC =0 = tam giac 4BC vuong tai B.
BC =(-7;-5;-1)

= tam / cia duong tron ngoai tiép tam gidc 4ABC 14 trung diém ciia canh huyén AC .

= 1(1;—%;3). Vay a+2b+c=3.

Cau 79. Trong khong gian véi hé truc toa do Oxyz, cho OA=2i+2j+2k, B(-2;2;0) va C(41;-1).

Trén mét phang (Oxz), diém nao dudi ddy cach déu ba diém 4, B, C.

A. M(g; 0; l) B. N(_—3;O; _—1j C. P(E;O; _—lj D. Q(_—3;O; lj
4 2 4 2 4 2 4 2

Loi giai
Chon C

321

Taco: 4(2;2;2) va PA=PB=PC=="""
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Cau 80. Trong khong gian voi hé toa d0 Oxyz, cho tam giac ABC c6 4 (1; 2;— 1) , B (2; —1; 3) ,

C (—4;7;5). Goi D(a;b;c) la chan duong phan giac trong géoc B cua tam giac ABC. Gia tri cua
a+b+2c bang
A. 5. B. 4. C. 14. D. 15.
Loi giai
Chgn A

4T c

Taco AB=+/26, BC =104 =226

. DA BA 1 — 1 —
Goi D(x;y;z) , theo tinh chat phan gidc ta c6 —=—=—. Suyra D4A=——DC (*) .
DC BC 2 2

Ta co ﬂ:(l—xﬁ—y;—l—z) va D—C:<—4—x;7—y;5—z).

l—x:—%(—4—x) xz—%
Do d6 (*)= 2—y:—%(7—y) & )/:13—1 :>D[—§;%;l]:>a+b—|—20:5.
—1—Z=—%(5—Z> z=1

Cau 81. Trong khoéng gian voi hé toa d0 Oxyz, cho hai diém A(l; 2; —2) va B(%; %; %j Biét

1 (a; b; c) 1a tAm cuia duong tron ndi tiép tam gidc OAB. Giatri a—b+c bang

Al B.3 C.2 D. 0O
Loi giai
Chon D
o
1
B
A D

Tacé O4=(1; 2; -2), O—Bz(g;g;gj,dodé OA=3,0B=4.
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Goi D 1a chan duong phan giac trong ké tir O, ta c6 DA = _DA 55 .DB = —% .DB , suy ra

DB
D28~ 00~ 40308 o o212,

777
Tacod AD = (E 2, 2) =1—5.
777 7
m=--Lw6-"21 :01——01):1)(1 1;0)
A0 7 12

Do d6 a-b+c=0.

Ciu 82. Trong khong gian Oxyz, cho hai diém M (2;2;1), N [ g g g] Tim toa d6 tdm duong tron ndi
tiép tam giac OMN .
A. I(1;1;1). B. 1(0;1;1). C. I(0;—1;—-1). D. I(1;0;1).

Loi giai
Chon B
Ta c6 bai toan bai toan sau
Trong tam giac ABC, I 1a tim dudng tron not tiép AABC taco: a A+ bIB+cIC=0.
voi BC=a; AC=b; AB=c.

Thét vay:

B A c
Goi A’ 1a chan dudng phan giac trong ké tir A .

iﬁ:%TC@bﬁJrc@:ﬁ(l)

A= AT=— A= s ald+(b+c) 4 =0
A'B ac a
b+c

& alA+bIB +cIC +bBA +cCA =0 < ald+bIB+cIC =0 (do(l)) .
Ap dung cong thirc trong tam gidc OMN
ta dugc OM.IN + ON.IM + MN.IO = 0
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. _OM.xy +ON.x), + MN.x, _
! OM +ON + MN

N y}ZOM.yN—l—ON.yM%—MN.yO:
OM + ON + MN

. OM.zy+ON.z,,+MN.z, _
! OM + ON + MN

Vay diém 7(0;1;1) 1a diém can tim.

Cau 83. Trong khong gian toa dd Oxyz, cho 4(2;0;0),B(0;2;0),C(0;0;2). Co tat ca bao nhiéu diém

M trong khong gian théa man M khéng tring véi cac diém 4, B,C va AMB = BMC = CMA =90°?
A. 0. B. L. C. 2. D. 3.
Loi gidi
Chon C
Goi 1,J,K lan luot 1a trung diém cua 4B, BC,CA.
Do AMB = BMC = CMA =90° nén cic tam giac AAMB,ABMC,ACMA vudng tai M .

AB B A
Khi do IM=7;JM=TC;KM=TC. Mit khédc AB=BC = AC =2/2.

Vay MI =MJ =MK = V2 .Khidé M thudce truc cia dudng tron ngoai tiép ddy IJK va cach (]JK ) mot
khoang khong ddi 1a +/2 . Khi d6 ¢ hai diém M théa man diéu kién trén.
Céu 84. Trong khong gian v6i hé toa do Oxyz , cho ba diém A(-2;3;1), B(2;1,0), C(-3;-L1). Tim tat

ca cac diém D sao cho ABCD 1a hinh thang c6 diy 4D va dién tich tir giac ABCD bang 3 1an dién tich

tam giac ABC .
D(-8;-7;1 D(8;7;-1
A. D(—12;—l;3). B. ( ) C. D(8;7;—1). . ( ) .
D(12;1;-3) D(-12;-1;3)
Loi giai
Chon A
A B

Taco: S0 =%(AD+BC).d(A,BC) &S pep zé(ADJrBC)?S;;gC .

(AD+BC).S, 5

<3S, 50 = BC

< 3BC=AD+BC < AD=2BC.

Ma ABCD 14 hinh thang c6 ddy AD nén AD =2BC (1).
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BC=(-5-21), AD=(x,+2;y, -3z, -1).

x,+2=-10 x,=-12
(l) Sy, -3=-4 <y,=-1.
ZD_1:2 ZD:3

Vay D(-12;-1;3).
Ciu 85. Trong khong gian véi hé truc toa d6 Oxyz cho hinh thang ABCD vudng tai 4 va B. Ba dinh

A(1;2;1), B(2;0;—1), C(6;1;0) Hinh thang c6 dién tich bang 6+/2 . Gia s dinh D(a;b;c), tim ménh dé

dang?
A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Loi giai
Chon A

Taco 4B =(1;-2;-2) =[4B|=3; BC =(41;1) = [BC|=32.
Theo gia thiét ABCD 1a hinh thang vuéng tai A va B va c6 dién tich bing 62 nén

%AB(AD+BC)=6\/§ @%.3.(AD+3\/§)=6\/§ = AD=x/§:>AD=%BC.

Do ABCD 1a hinh thang vuong tai 4 va B nén AD zéﬁ’

4 7

a—-1=— a=—

3 3

o e . 1 7
Gia st D(a;b;c) khi do ta co b—2=§<:> b= §:>a+b+c—6

c—1=l c=i

3 3

PHAN II. CAu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.

Céau 86. Trong mat phéng v6i hé toa d0 Oxyz, tam giac ABC véi A(l;—3;3); B(Z; —4;5), C(a;—2;b)

nhén diém G(l;c;3) lam trong tdm cua no.

A.Néu M 14 trung diém doan thing AB thi toa 6 diém la M(%;—%AJ .

B. Toa d¢6 vecto la AB =;—;’—2I;
C. 2024a +2025bh = 2025
D.a+b+c=-2
Loi giai

A.Néu M 1a trung diém doan théng AB thi toa d6 diém 1a M (%;—%;4) . PUNG
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B. Toa d0 vecto 1a AB=i— j—2k SAI

C. 2024a +2025b =2025 PUNG
D. a+b+c=-2 PUNG

M 1a trung diém doan théng AB nén M(%;—%AJ .

Toa d0 vecto la AB :f—}' +2k

G(l;c;3) lam trong tam tam giac ABC nén < ¢

Vay
2024a +2025b = 2025

a+b+c=-2
Céu 87. Trong khong gian vé6i hé truc toa do Oxyz, cho hai diém A(0;1;-2) va B(3;-1;1). Toa dd diém
M(x;y;z) théa mian AM =3A4B.
A. x+2y=1.
C3y+z=1.

cx+2y-2z=-15.

°c O =

x+y+z=11.

Loi giai
. x+2y=1.PUNG
3y+z=1.SAI

. x+2y-2z=-15. DPUNG

oS A ® »

. x+y+z=11. PUNG
Goi M (x;y;z). Ta co: mz(x;y—l;z+2); E=(3;—2;3).

x=9 x=9
AM =34B < y-l=—6<y=-5.
z+2=9 z=17

Vay

x+2y=1.
3y+z=-8.
x+2y-2z=-15.

x+y+z=11.
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Cau 88. Trong khong gian voi hé toa do Oxyz, cho hinh hop ABCD.A'B'C'D' c6 A(0; 0;0), B(3; 0; 0)
, D(0;3;0), D'(0; 3; —3). Toa dd trong tdm tam giac A'B'C 1a G(x4;¥4325)-

A. x;+y;+z,=1.

B. 2x; -y, =3.

C. 2x;+y;—3z; =-1.

D. x; -2y, -3z, =-6.

Loi giai

A. x,+y,+z,=1. DUNG
B. 2x, -y, =3.PUNG
C. 2x;+y;—-3z,=-1. SAI

D. x, -2y, -3z, =-6.SAI

Cich 1: Taco AB=(3;0;0).Goi C(x;y; z)= DC=(x; y-3; z)

ABCD 1a hinh binh hanh = 4B =DC = (x; y; z) =(3; 3; 0) = C(3; 3; 0)

Tacé AD=(0;3;0). Goi A'(x; y;z')= AD' =(-x';3-); -3-2')

ADD'A’ 1a hinh binh hanh = AD = A'D' = (x; y'; z')=(0; 0; =3) = 4'(0; 0;-3)
Goi B'(xy; ¥o; 2,) = A'B' = (x5 vy3 2, +3)

ABB'A’ 1a hinh binh hanh = 4B = A'B' = (x,; y,; z,) = (3; 0;-3) = B'(3; 0,-3)

xG:0+3+3:2
3
G la trong tim tam gidc ABC = yG=O+(3)+3=1 =G(21;-2).
-3-3+0
ZG:T:—z

X;+Yys+zs =1
2x5—ys=3.

2x;+y;—3z;=11.
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X5 —2y;—3z;=6.

Cich 2: Goi / 13 trung diém ciia doan thang BD' .Ta co | (% % —%j .Goi G (a;b;c) la trong tam tam
giac A'B'C
-3
Ta co: DI =31G véi 222 Do do _523([9__ < b=1
1IG = a—g,b 3;chij c=-2
27 27 2 3 ( 3)
——=3|c+=
2 2

Vay G(2;1;-2).
Céu 89. Trong khong gian voi hé toa dd Oxyz , cho ba diém A(1;2;-1), B(2;-1;3), C(—47;5). Toa do
chan duong phan giac trong géc B ciia tam giac ABC la D(a;b;c) .

A.a+b=3.

B.a+c=—

C.a+b-2c=1.
D. a+b+c=4.

Loi giai
A. a+b=3.PUNG

B. a+c=§.SAI

C.a+b-2c=1.PUNG
D. a+b+c=4.PUNG

Ta c6: BA= ‘BA‘ J26;BC =(~6;8;2) ‘BC‘ 226

Goi D la chan duong phan giac trong ké tir B 1én AC cua tam giac ABC

Suy ra: DA _ B4 = DC=-2DA =D —221
DC  BC 33

a+b=3.

a+c=—

a+b-2c=1.

a+b+c=4.
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PHAN III. Céu tric nghiém tra 16i ngin. Mi ciu héi thi sinh chi tra 161 dap an.

Chu 90. Trong hé toa do Oxyz cho: A(1;-1;1), B(2;-3;2), C(4-2;2).
a) Tim toa do trung diém cua doan AB.
b) Tim toa d¢ trong tam tam giac ABC .

¢) Tim toa do diém M thoa MA +%M—C =3MB

Cau 91. Trong hé toa d0 Oxyz cho: A(l;—l;l), B(2;—3;2), C(4; —2;2), D(3;0;1), E(1;2;3)
a) Chimng to ring ABCD 1a hinh chit nhat. Tinh dién tich cta no.
b) Tinh cos céac goc cua tam giac ABC
¢) Tim trén dudng thang Oy diém cach déu hai diém AB
d) Tim toa do diém M thoa MA+MB—3MC =0
Cau 92. Trong hé toa dd Oxyz cho A(4;—-1;2) ; B(7;3;2).
a) Tim toa d6 diém M e Ox va cach déu hai diém 4,B.
b) Tim M trén mat phéng (Oyz) sao cho tam giac ABM vuodng cantai 4.
Céau 93. Trong khong gian toa d0 Oxyz cho ba diém A(1;2;-3),B(0;3;7),C(2;5;0) .
a) Chung minh ba diém 4, B,C khong thiang hang.
b) Tim toa do diém D sao cho tu giac ABCD 1a hinh binh hanh.
c¢) Tinh goc ABC.
d) Tinh dién tich AABC . T 6 suy ra d¢ dai duong cao AH cua AABC.
Céau 94. Trong khong gian toa dd Oxyz cho ba diém AB3;-4;7),B(-5;3;-2),C(1;2;-3).
a) Chimg minh ba diém A4, B,C tao thanh AABC.
b) Tim toa do diém D sao cho tir gidc ABCD 14 hinh binh hanh
c¢) Tim toa d¢ trong tam cuia A4ABC.
d) Tinh géc ABC.
e) Tinh d¢ dai duong cao BH ctia AABC
Céu 95. Cho hinh hép 4BCD.A'B'C' D" Biétriang: A(1;2;-1), B(-1;1;3),C(-1;,-1;2),D’(2;-2;-3)
a) Tim toa do cac dinh con lai cia hinh hop.
b) Tim toa d¢ giao diém cia hai dudng thing BD' va B'D .
c) Tim toa d trong tam ciia A4A4'C .
Cau 96. Cho hinh hop 4BCD.A'B'C' D' Biét rang: A(0;2;2),B(0;1;2),C(~1;1;1),C'(1;-2;-1)

a) Tim toa dg cac dinh con lai cia hinh hop.



Hinh hoc 12 — Chwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tap theo CT maoi 2025 KNTTVCS

b) Tim toa d¢ giao diém ciia hai duong thang AC' va 4'C.
c¢) Tim toa do trong tam cua AB'DD".



Hinh hoc 12 — Chuong 2 — Vecto va hé truc toa d trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS
CHU DE 2
UNG DUNG THUC TIEN VA UNG DUNG HINH HQC KHONG GIAN

DANG 1
UNG DUNG THUC TIEN

Cau 1. Trong khong gian chon hé truc toa do cho trude, don vi do léy kilomét, ra da phat hién mot may

bay chién dau ciia Nga di chuyén véi van téc va huéng khong doi tir diem M (500;200;8)dén diém
N (800;300;10) trong 20 phit. Néu méy bay tiép tuc giit nguyén van toc va huéng bay thi toa do clia méy

bay sau 5 phut tiép theo bang bao nhiéu?

Cau 2. Trong khong gian chon hé tryc toa do cho trude, don vi do léy kilomét, ra da phat hién mot may
bay chién dau cia My di chuyén véi van téc va huéng khong doi tir diém M (1000;600;14) dén diem N
trong 30 phat. Néu may bay tiép tuc giit nguyén véan toc va hudng bay thi toa 6 ctia may bay sau 10 phut
tiép theo bang Q(1400;800;16). X4c dinh toa d¢ vi tri diém N .

Cau 3. Mot chiéc khinh khi cu bay 1én tai diém. Sau mot thoi gian bay, chiée khinh khi cau cach diém
xuét phat vé phia Pong IO(km) va vé phia Nam S(km) , ddng thoi cach mat dat 400(m) .

Chon hé¢ truc toa d§ Oxyz, voi géc dat tai diém xuét phat cta khinh khi cau, mat phéng (Oxy) trung véi
mit dét, truc Ox hudng vé phia Nam, truc Oy hudéng vé phia Dong, truc Oz hudéng thang ding 1én troi,

don vi do lay theo kilomét (xem hinh v§).
a) Tim toa d6 cua chiéc khinh khi cau dbi véi hé truc toa do da chon.

b) Xac dinh khoang cach cua chiéc khinh khi cau véi vi tri tai diém xuat phat cua no.
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)

Ciu 4. Mot chiéc méay bay khong nguoi 1ai bay 18n tai diém. Sau mot thoi gian bay, chiéc may bay cach
diém xuat phat vé phia Bac 50(km) va vé phia Tay 20(km), dong thoi cach mat dat 1(km).
Chon hé tryc toa dd Oxyz , véi goc dit tai diém xuét phét cia chiéc may bay, mit phang (Oxy) trung véi
mat dat, truc Ox hudng vé phia Bic, truc Oy hudng vé phia Tay, truc Oz hudng thiang dung 1én troi, don
vi do 13y theo kildmét (xem hinh v&).

a) Tim toa do cua chiéc khinh khi cau ddi voi hé truc toa d6 da chon.

b) Xac dinh khoang céach ctia chiéc may bay vai vi tri tai diém xuat phat cua no.

Q

- ==

Ciu 5. Hai chiéc may bay khong ngudi 14i cing bay 18n tai mot dia diém. Sau mot thoi gian bay, chiée

may bay thir nhat cach diém xuat phat vé phia Bac 20(km) va vé phia Tay 10(km), dong thoi cach mit
dat 0,7(km). Chiéc may bay thir hai cach diém xuat phat vé phia Dong 30(km) va vé phia Nam 25(km)

, dong thoi cach mit dét 1(km). Xac dinh khoang céch gitta hai chiéc may bay.
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Cau 6. Hai chiéc khinh khi cau cung bay 1én tai mot dia di€ém. Sau mot thoi gian bay, chiéc khinh khi

cau thir nhat cach diém xuat phat vé phia Dong lOO(km) va vé phia Nam 80(km) , ddng thoi cach mat dat
l(km) Chiéc khinh khi ciu thir hai cach diém xuét phat vé phia Bic 70(km) va vé phia Tay 60(km) ,

dong thoi cach mat dét 0,8 (km).

a) Xac dinh khoang cach cua chiéc khinh khi cau thi nhat véi vi tri tai diém xuat phét ciia nd.

b) Xac dinh khoang cach giita chiéc khinh khi cAu thtr nhét va chiéc khinh khi cau thu hai.

Cau7. Ba chiéc may bay khong ngudi lai ciing bay 1én tai mot dia diém. Sau mot thoi gian bay, chiée
mdy bay thtr nhét cdch diém xuat phat vé phia Dong 60(km) va vé phia Nam 40 (km), ddng thoi cach mat
dat 2(km) . Chiéc may bay thir hai cach diém xut phat vé phia Bic 80(km) va vé phia Tay SO(km) , dong
thoi cach mit dat 4(km). Chiéc mdy bay thir ba ndm chinh gitra ctia chiéc may bay thir nht va thi hai,

ddng thoi ba chiéc may bay nay thang hang.

a) Xac dinh khoang cach giira chiéc may bay thtr nhat va chiéc may bay thu hai.

b) Xac dinh khoang cach cta chiéc may bay thir ba v6i vi tri tai diém xuat phat cta no.

r— o ]
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UNG DUNG HINH HQC KHONG GIAN

I. Gin toa dd ddi v6i hinh chép

1. Hinh chép c6 canh bén (SA) vudng goc véi mat day:

Pay la tam gidc déu

= Goi O la trung diém BC. Chon
hé truc nhu hinh v€, AB=a=1.

» Toa do cac diém la:

0(0;0;0), A[O;g;O}, B(—%;O;Oj,

C(l;O;O .S O;ﬁ;OH 5
2 2 —_—

=S4

Pay la tam giac can tai A

=  Goi O la trung diém BC.
Chon hé truc nhu hinh vé, a =1

» Toa dd cac diém la:
0(0;0;0), 4(0,04;0), B(—-0B;0;0

C(0C;0;0), S(O;OA;Q’I-_IJ-

=854

DAy la tam giac can tai B

=  Goi O 1a trung diém AC. Chon
h¢ truc nhu hinh v€, a=1.

» Toa dd cac diém: 0(0;0;0),
A(-04;0;0), B(0,08B;0),

C(0C;0,0), S(—OA;O; QQJ

=S4

DAy la tam giac vuong tai B

B
*  Chon hé truc nhu hinh v¢,
a=1.

=  Toa dd cac diém: B = 0(0;0;0)

2

A(O;AB;O), C(BC,O;O),

=84

S(O;AB;B;I;IJ.

Day la tam giac vuong tai 4

=  Chon hé truc nhu hinh vé,
a=1.

» Toa dd cac diém:
A=0(0;0;0),

B(0;0B;0), C(AC;0;0),

5(0;0;54).

Day la tam giac thudng

* Dung dudng cao BO cua
AABC.Chon hé truc nhu hinh vé,
a=1.

» Toa dd cac diém: 0(0;0;0),
A(-04;0,0), B(0,0B;0),

€(0C;0,0), S(—OA;O; Qg].

=S4

D4y hinh vuong, hinh chir nhat

Day la hinh thoi

D4y la hinh thang vuéng
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Fa C
=  Chon hé truc nhu hinh vé,
a=1.

= Toadd 4=0(0;0;0),
B(0;4B;0),

C(AD; 4B;0), D(AD;0;0), S(0;0;54)

=  Chon hé truc nhu hinh vé,

a=1.
= Toadd O(0;0;0),
A(04;0;0),

B(0;0B;0), C(-0C;0;0)

D(0;-0D;0), S(OA;O; QQJ

=54

=  Chon hé truc nhu hinh vé,

a=1.

" Toads A=0(0;00),
B(0;4B;0), C(AH; AB;0),

D(A4D;0;0), S(0;0;54).

2. Hinh chop c6 mit bén (SAB) vudng goc véi mat day

D4y la tam giac, mat bén la tam

giac thuong

= V@ duong cao CO trong AABC.

Chon hé truc nhu hinh, a = 1.

= Taco:

0(0;00), 4(0;04;0), B(0;-0B;0),
C(0C;0;0), S[O;OH;Q]gj

=SH

Pay la tam giac can tai C
(hoiic déu), mit bén 13 tam

gidc can tai S (hoic déu)

= Goi O la trung diém BC,
chon h¢ truc nhu hinh, a = 1.
= Taco: 0(0,0;0), 4(0;04;0),

B(0;-0B;0), C(0C;0;0), S(0;0;SC

DPay la hinh vudong-hinh chir nhat

= Taco:

A=0(0;0;0),B(48;00),C(4B; AD;0)

D(O;AD;O),S[AH;O;AI’SJ

=SH

Hinh chép tam giac déu

3. Hinh chép déu

Hinh chép tir giac déu
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Goi O 1a trung diém mot canh day. Dung hé truc
nhu hinh vé va a = 1.

Toa d6 diem:

0(0;0,0), A(O ABz‘f J,B(—TC;O;OJ,

C B—C;O;O , S O;AB—\/g;OK
2 6 —

=SH
=0OH

Chon hé truc nhu hinh véia = 1.

Toa do diem:

0(0;0,0), 4| —— AB[ :0;0 |, B| 0;——— AB\F ,
=04 =0B
C|- AB[ 00|, D O—ABﬁ;o ; 8(0,0;50).
%,__/ 2
=—0A =0B

Hinh 13p phwong, hinh hgp chir nhat

Az

DI
|
B i C'
I
A Z
’/’ D
A"
Y C

Duyng hé truc nhu hinh vé& véi a = 1. Toa d6 diém:
A4=0(0;0;0),

B(0;4B;0), C(AD; AB;0),

D(A4D;0;0),

A'(0;0;44'),

B'(0;4B; A4'), C'(AD; AB; A4'),

D'(A4D;0; 44').

II. Gin toa dd doi v6i hinh ling tru

1. Lang tru ding

Lang tru ding day la hinh thoi

1,3

Bi’

(v."
A

Goi O la tam hinh thoi day, ta dung h¢ truc nhu hinh
voi
0(0;0;0),

A(-04;0,0), B(0;0B;0), C(OC;0;0),

D(0;-0D;0), A'(-04;0;44'), B'(0;0B;44"),

C'(0c;0;cC'), D'(0;—OD;DD')

Ling tru tam giac déu

Lang tru ding c6 day tam giac thuwong
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Bf P,Z AJ’

Goi O 1a trung diém mét canh day, chon h¢ truc nhu
hinh v€ véia = 1. Ta co:

AB AB
0(0;0;0), A(T;O;OJ’ B[_T;O;Oj’ C(O;OC;O),

A'(04;0;44'), B’(—%;O;BB’], C'(0,0¢;CC).

Ling tru xién cé day 1a tam giac déu, hinh chiéu
ciia dinh trén mit phiang d6i dién 1a trung diém

mot canh tam giac day

= Dung hé truc nhu hinh v&, ta dé dang x4c dinh
duoc cac diém 0, 4, B, C', A.
»  Tim toa d6 cac diém con lai thong qua hé thuc

vecto bang nhau: A4 =BB =CC'.

|
z

Bj i A

Vé duong cao CO trong tam giac ABC va chon h¢
truc nhu hinh vé véia = 1.
Toa do diém la:

0(0;0;0), 4(04;0;0), B(-0B;0;0), C(0;0C;0),

A'(04;0;44'), B'(-0B;0;BB'), C'(0,0C;CC").

2. Lang tru xién:

Lang tru xién c6 day la hinh vuéng hodc hinh
chir nhit, hinh chiéu ctia mot dinh 1a mét diém

thugc canh day khong chira dinh do

= Dung hé truc nhu hinh v&, ta dé dang x4c dinh
duoc cac diém 0, 4, B, C', D', A.
» Tim toa d6 cac diém con lai thong qua hé thuc

vecto bang nhau: A4 =BB'=CC'=DD'.

PHAN I. Cau tric nghiém nhiéu phwong 4n lwa chon. M&i cAu héi thi sinh chi chon mét phwong an.
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Cau 8.  Cho hinh lap phuong ABCD.A'B'C'D' ¢6 d6 dai canh bang 1. Goi M, N, P,Q lan luogt 1a trung

diém cua AB,BC,C'D',DD' . Chon hé toa d Oxyz nhu hinh v&, xac dinh toa do cac diém M, N, P,0.

1 Q ' o4 T

D!
Yy /

B. M 0;%;1 , N %;O,lj, P(1;1;0), Q(l,l,lj

C. M O;l;l , N l;0;1 , P 1;1;0 , O 1;1;l .
2 2 2 2

D. M 0;1;1 , N l;l;l , P 1;1;0 , O 1;1;l :
2 222 2 2

Cau 9. Cho tir dién déu ABCD canh a. Goi K 1a trung diém AB, goi M, N lan luot 1a hinh chiéu
vudng goc cua K 1én AD, AC . Chon hé toa 6 Oxyz nhu hinh v&, x4c dinh toa d6 cac diém K,M,N

theo a.

A. K(0;0;0),M a3 o.aV6 ) a3 3a
. sV ) 24 sV 12 ’ ) ) .
a\/g_o.a\/g a\/§.3a.

6 3 & 8

B. K(0;0;0),M

C. K(O;O;O),M

D. K(0;0;0),M
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Cau 10. Cho hinh chép S.4BCD c¢6 day ABCD la hinh vudéng canh a, SAD 1a tam giac déu va nim
trong mat phéng voi day. Goi M va N lan luot 1a trung diém ctia BC va CD. Chon hé toa do Oxyz nhu

hinh vé du6i.

Xac dinh toa do cac diém S, M, N theo a.

A. S(O;O;#j;M(a;O;O);N(g;g;Oj. B. S(O;O;a\/g);M(a;O;O);N(%;%;%)

22
C.S 0;0;& ;M(a;O;O);N(ﬁ;O;Ej. D. S O;Q;ﬁ ;M(a;O;O);N(O;E;EJ.
2 2 2 2 2 22

Cau 11. Cho ta di€n OABC, c6 OA,0B,0C d6i mot vuong goéc va O4A=5,0B=2,0C=4. Goi M,N
lan luot 1a trung diém cua OBva OC. Goi G,K lan luot 1a trong tam cua tam giac 4BC va AMN .
Khoang cach tir G dén K 1a:

A. GKzg B. GK:? C. GK:% D. GK:?

Cau 12. Cho hinh chép S.ABCD day la hinh thang vuong tai 4 va D, SA L (ABCD). Goc gitta SB va

mit phang day bang 45°, E la trung diém cia SD, AB=2a, AD=DC =a.Goi G la trong tim clia tam
giac ACE . D¢ dai BG la:
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a~/89 a113 a~/89 a/89

B. BG = . C. BG= D. BG = .
6 6 2 3

Cau 13. Trong khong gian vdi hé toa d0 Oxyz, cho hinh chép S.ABCD, ddy ABCD 1a hinh chir nhat.

A. BG =

Biét 4(0;0;0),D(2;0;0),B(0;4;0),5(0;0;4). Goi M la trung diém clia SB va G 1a trong tAm cuia tam
giac SCD . D¢ dai MG la:

G G 2B 28

A. MG =—. B. MG =—. C. MG D. MG =——.
3 2 3 3

Céu 14. Cho hinh hdp chir nhat ABCD.A'B'C'D’ ¢6 céc kich thuéc AB=4,4D =3,44'=5. Goi G la
trong tam cua tam giac 4CB' . Bg dai BG la:

V2 W5 a2 V2

A. BG=—. B. BG .
3 3 2 3

PHAN II. CAu tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.

Cau 15. Cho tir dién ABCD c6 AB,AC,AD d6i mot vudng géc véi nhau va 4D =2,4B = AC =1. Goi
I 13 trung diém cua doan thang BC va G 1a trong tdm cla tam giac ABD . Tinh d6 dai BI .

Cau 16. Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a, canh bén S4 =a va vudng goéc
vO1 mat phéng day. Goi M,N lan lugt 1a trung diém cta SB va SD va G la trong tdm cua tam giac
AMN . Tinh toa d6 diém G .

Ciu 17. Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bang a. Goi G 1a trong tdm cua tam giac
A'BD.Tinhdo dai C'G.

Cau 18. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhit, 4B=a, BC = ax/g , SA=a va SA
vuong goc voi ddy ABCD . Goi G la trong tdm cua tam giac SBD . Tinh d6 dai CG .

Cau 19. Cho hinh chép S.4BCD ¢6 ddy ABCD la hinh vudng c6 do dai dudong chéo bang a2 va S4
vudng goéc véi mit phing (ABCD). Goi a la géc gitta hai mat phing (SBD) va (ABCD). Néu
tana =~/2 thi toa d0 diém 7 1a bao nhiéu? Biét 7 = AC ~ BD va chon hé truc toa do Oxyz nhu hinh vé

dudi.
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Cau 20. Cho hinh chép S.4BCD c6 ddy ABCD 14 hinh vudng canh @, mit bén SAB 1a tam giac déu va
nam trong mit phang vudng goc v4i mit phang (ABCD) .Goi G latrong tam cua tam gidc SAB va M ,N
lan luot 13 trung diém cia SC,SD. Chon hé tryc toa d6 Oxyz nhu hinh v& duéi, Tinh toa dé cac diém

G,M,N theo a.

Cau 21. Cho hinh chop O.ABC c6 ba canh 04, OB, OC d6i mét vuong géc va OA=0B=0C =a.
Goi M la trung diém canh 4B . Tinh gbc tao boi hai vecto BC va OM .

Céu 22. Cho hinh chop tt gidc déu S.ABCD c¢b6 AB=a, SA= a2 .Goi G 1a trong tdm tam giac SCD
. Tinh cosin goc gitta dudng thang BG véi dudng thang SA4.

Céu 23. Cho hinh chép S.ABCD c6 day hinh vudéng. Cho tam giac SAB vudng tai S va goc SBA bang
30°. Mt phing (S4B) vudng gbe mit phang ddy. Goi M, N la trung diém AB, BC. Tim cosin géc tao

boi hai dudng thing (SM,DN).
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CHU DE 2
UNG DUNG THUC TIEN VA UNG DUNG HINH HQC KHONG GIAN

DANG 1
UNG DUNG THUC TIEN

Cau 1. Trong khong gian chon hé truc toa do cho trude, don vi do léy kilomét, ra da phat hién mot may
bay chién d4u ciia Nga di chuyén véi van téc va huéng khong doi tir diem M (500;200;8)dén diém
N (800; 300;10) trong 20 phit. Néu may bay tiép tuc giir nguyén van tdc va hudng bay thi toa d6 ctia may

bay sau 5 phut tiép theo bang bao nhiéu?

Loi giai

Goi O(x;y;z) 1a toa d6 ciia médy bay sau 5 phut tiép theo.
MN =(300;100;2)
NO = (x—800; y—300;z-10)
Vi may bay gilt nguyén hudng bay nén MN va ﬁé cung hudng.
Do may bay tiép tuc giit nguyén véan toc va thoi gian bay tir M — N gip 4 lan thoi gian bay tt N — Q
nén MN =4NQ
300 =4(x—800) x =875
Suy ra MN =4NQ < {100 = 4(y-300) <4y =325 = 0(875325;10,5)
2=4(z-10) z=10,5
Toa d6 cua mdy bay sau 5 phut tiép theo 1a (875;325;10,5)
Cau 2. Trong khong gian chon hé tryc toa do cho trude, don vi do léy kilomét, ra da phat hién mot may
bay chién déu ctia My di chuyén véi van toc va huéng khong doi tir diém M (1000;600;14) dén diém N
trong 30 phut. Néu may bay tiép tuc gitt nguyén van tdc va hudng bay thi toa do cia may bay sau 10 phut

tiép theo bang O(1400;800;16). X4c dinh toa do vi tri diem N .
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Loi gidi

Goi N(x;y;z) 1a toa do ciia médy bay sau 10 phut tiép theo.
MQ =(400;200;2)
NO = (1400 - x;800— ;16— z)
Vi mdy bay gilt nguyén hudng bay nén ]\_1@ va @ cung hudng.
Do may bay tiép tuc giit nguyén van toc va thoi gian bay tir M — O gip 4 lan thoi gian bay tr N — O
nén MQ =4NQ
400=4(1400-x)  (x=1300
Suy ra MO = 4NQ <1200 =4(800—y) < {y=750 = N(1300;750;15,5)
2=4(16-z) z=15,5
Toa d6 vi tri diém N 1a (1300; 750;15,5)
Céau 3. Mot chiée khinh khi cau bay Ién tai diém. Sau mot thoi gian bay, chiéc khinh khi cau cach diém
xuét phat vé phia Pong IO(km) va vé phia Nam 5 (km) , ddng thoi cach mat dat 400(m) .
Chon hé truc toa 0 Oxyz, voi goc dit tai diém xuat phat ctia khinh khi ciu, mit phang (Oxy) tring véi
mit dat, truc Ox hudng vé phia Nam, truc Oy hudng vé phia Pong, truc Oz hudng thang dung 1én troi,
don vi do 14y theo kilomét (xem hinh v&).
a) Tim toa do cua chiéc khinh khi cau ddi voi hé truc toa d6 da chon.

b) Xac dinh khoang céch cua chiéc khinh khi cau vai vi tri tai diém xuat phat cua no.
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a) Chiéc khinh khi cau c6 toa do (5;10;0,4).

b) Khoang céach ctia chiéc khinh khi cau véi vi tri tai diém xuat phat la: \/ 5 +10° +(0, 4)2 ~11,2(km)
Cau 4. Mot chiéc may bay khong nguoi 1ai bay 18n tai diém. Sau mot thoi gian bay, chiéc may bay cach
diém xuat phat vé phia Bac 50(km) va vé phia Tay 20(km), dong thoi cach mat dat 1(km).

Chon h¢ truc toa d§ Oxyz, voi géc dat tai diém xuét phat cua chiéc may bay, mat phéng (Oxy) trung voi
mat dét, truc Ox hudng vé phia Béc, truc Oy hudng vé phia Tay, truc Oz huéng thang ding 1én troi, don
vi do 14y theo kilomét (xem hinh v&).

a) Tim toa dd cua chiéc khinh khi cau doi véi hé truc toa do da chon.

b) Xéc dinh khoang cach cua chiéc may bay véi vi tri tai diém xuat phat cua no.

-
- : - Tiy

Loi giai
a) Chiéc mdy bay c6 toa do (50;20;1).
b) Khoang céch ciia chiéc méy bay véi vi tri tai diém xuét phat 1a: v50% +20° +1° ~ 53,9 (km)
Céau 5. Hai chiéc may bay khong ngudi 1ai cing bay 18n tai mot dia diém. Sau mot thoi gian bay, chiée
mdy bay thir nhat cach diém xuat phat vé phia Bic 20(km) va vé phia Tay 10(km), dong thoi cach mét
dét 0,7(km). Chiéc may bay thir hai cach diém xuét phat vé phia Dong 30(km) va vé phia Nam 25(km)

, dong thoi cach mat dat 1(km). Xéc dinh khoang cach giita hai chiéc may bay.
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Chon hé tryc toa d§ Oxyz, véi goc dit tai diém xuat pht cia hai chiéc mdy bay, mét phang (Oxy)

trung v6i mat dat, truc Ox hudng vé phia Bic, truc Oy huéng vé phia T4y, truc Oz hudng thang dtng 1én
troi, don vi do 13y theo kilomét (xem hinh v&).

4

Chiéc méy bay thtr nhat ¢6 toa d¢ (20;10;0,7).

Chiéc méy bay thtr hai c6 toa do (~30;-25;1).

Do @6 khodng céich giita hai chic may bay 1a: y/(20+30)° +(10+25) +(0,7-1)" = 61(km)
Ciu 6. Hai chiéc khinh khi cau cung bay 1én tai mot dia diém. Sau mét thoi gian bay, chiéc khinh khi
cau thir nhat cach diém xuat phat vé phia Pong 100 (km) va vé phia Nam 80(km) , ddng thoi cach mat dat

1(km). Chiéc khinh khi cau tht hai cach diém xuét phat vé phia Bac 70(km) va vé phia Tay 60(km),

dong thoi cach mat dét 0,8(km).

a) Xac dinh khoang cach cua chiéc khinh khi cau thir nhat véi vi tri tai diém xuat phat cua no.
b) Xac dinh khoang cach giita chiéc khinh khi cau thtr nhat va chiéc khinh khi cau thir hai.
Loi giai
Chon hé truc toa d§ Oxyz , voi géc dat tai diém xuét phat cta hai chiéc khinh khi céu, mat phéng (Oxy)
tring v6i mat dat, truc Ox hudng vé phia Bic, truc Oy hudng vé phia Tay, truc Oz hudng thang dung 1én

troi, don vi do 13y theo kilomét (xem hinh v&).
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4

¢
-
#
-
#

T RS
LY

Chiéc khinh khi cu thir nhat c6 toa do (—100;-80;1).
Chiéc khinh khi cau thir hai c6 toa do (70;60;0,8).

a) khoang cach cua chiéc khinh khi cau thir nhat véi vi tri tai diém xuat phat cta no la:

J(-100) +(=80)’ +12 ~ 128 (Jom)

b) khoang cach giita chiéc khinh khi cau thtr nhat va chiéc khinh khi cau tht hai la:

J(=100-70)" +(~80—-60)’ +(1-0,8)" ~ 220 (km)
Cau7. Ba chiéc may bay khong ngudi 1ai cing bay 18n tai mot dia diém. Sau mot thoi gian bay, chiée

mdy bay thtr nhét cdch diém xuat phat vé phia Dong 60(km) va vé phia Nam 40 (km), dong thoi cach mat
dat 2(km). Chiéc mdy bay thir hai cach diém xuat phat vé phia Bic 80(km) va vé phia Tay 50(km), dong
thoi cach mit dat 4(km). Chiéc méy bay thir ba nim chinh giira cua chiéc mdy bay thir nhét va thi hai,

dong thoi ba chiéc may bay nay thang hang.

a) Xac dinh khoang cach giita chiéc may bay thtr nhat va chiéc may bay thi hai.
b) Xac dinh khoang cach cta chiéc may bay thir ba v6i vi tri tai diém xudt phat caa no.
Loi giai
Chon hé tryc toa d§ Oxyz, véi goc dit tai diém xuat pht cia hai chiéc mdy bay, mét phang (Oxy)
tring v6i mat dat, truc Ox hudng vé phia Bic, truc Oy hudng vé phia Tay, truc Oz hudng thang ding 1én

troi, don vi do 13y theo kilomét (xem hinh v&).
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Bic

Chiéc may bay thir nhat c6 toa do (—60;—40;2).

Chiéc may bay thir hai c6 toa do (80;50;4).

Do chiéc méy bay thir ba ndm chinh giita ctia chiéc may bay thir nhat va thir hai, dong thoi ba chiéc may
bay nay thiang hing nén & vi tri trung diém, suy ra chiéc méay bay tha ba co toa do
(—60+80 —40+50 2+4

; =(10;5;3).
, 4= (1053)

2 2

a) khoang cach giita chiéc may bay tht nhat va chiéc may bay thir hai:

J(=60-80)" +(~40—-50)’ +(2—-4)" ~166,4(km)
b) khoang cach ctia chiéc may bay thir ba v6i vi tri tai diém xudt phat cia no 1a:

10> +5% +3% =11,6(km)

DANG 2

UNG DUNG HINH HQC KHONG GIAN
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I. Gin toa dd ddi voi hinh chép

1. Hinh chép c6 canh bén (SA) vudng goc véi mat day:

Pay la tam gidc déu

= Goi O la trung diém BC. Chon
hé truc nhu hinh v€, AB=a=1.

» Toa do¢ cac diém la:

0(0;0;0), A(o;g;O} B[—%;O;OJ,

C(l;O;OJ,S O;Q;OH 3
2 2 —_

=54

Pay la tam giac can tai A

= Goi O la trung diém BC.
Chon hé truc nhu hinh vé, a =1

» Toa do cac diém la:
0(0;0;0), 4(0,04;0), B(—-0B;0;0

C(0C;0,0), S(O;OA;QQJ-

=S4

DAy la tam giac can tai B

=  Goi O la trung diém AC. Chon
hé truc nhu hinh v¢€, a =1.

= Toa do céc diem: 0(0;0;0),
A(-04;0;0), B(0,0B;0),

C(0C;0,0), S[—OA;O; QQJ

=S4

DPay la tam giadc vuong tai B

B
»  Chon hé truc nhu hinh v¢,
a=1.

= Toa d¢ cac diem: B =0(0;0;0)

2

A(0;4B;0), C(BC,0;0),

S(O;AB;QEJ.

=S84

P4y la tam giac vuéng tai 4

= Chon hé truc nhu hinh V¢,
a=1.

» Toa dd cac diém:
A=0(0;0;0),

B(0;0B;0), C(AC;0;0),

5(0;0;54).

Day la tam giac thuong

=  Dung duong cao BO cua
AABC.Chon hé truc nhu hinh vé,
a=1.

= Toa do céc diem: 0(0;0;0),
A(-04;0;0), B(0,0B;0),

C(0C;0,0), S[—OA;O; Q{i}

=S4

Pay hinh vuong, hinh chir nhat

P4y 13 hinh thoi

Pay la hinh thang vuong
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Fa C
* Chon h¢ truc nhu hinh V¢,
a=1.

= Toadd 4=0(0;0;0),
B(0;4B;0),

C(AD; 4B;0), D(4D;0;0), S(0;0;54)

=  Chon hé truc nhu hinh vé,
a=1.

= Toadd 0O(0;0;0),
A(04;0,0),

B(0;08;0), C(-0C;0;0)

D(0;-0D;0), S(OA;O;QEJ.

=S4

=  Chon hé truc nhu hinh vé,
a=1.

= Toadd 4=0(0;0;0),
B(0;4B;0), C(AH; AB;0),

D(A4D;0;0), S(0;0;54).

2. Hinh chop c6 mit bén (SAB) vudng goc véi mat day

D4y la tam giac, mat bén la tam

giac thuong

= V@& duong cao CO trong A4ABC.

Chon hé truc nhu hinh, a = 1.

= Taco:

0(0;0;0), 4(0,04;0),B(0,-0B;0),
C(0C;0,0), S(O;OH;Q{S]

=SH

Pay la tam giac can tai C
(hoiic déu), mit bén 1a tam

giac cén tai S (hoic déu)

= Goi O la trung diém BC,
chon hé truc nhu hinh, a = 1.
= Taco: 0(0,0;0), 4(0;04;0),

B(0;-0B;0), C(0C;0;0), S(0;0;SC

D4y la hinh vudong-hinh chir nhat

* Dung h¢ truc nhu hinh, chon a
=1.

= Taco:
A=0(0;0;0),B(48;00),C(4B; AD;0)
D(O;AD;O),S(AH;O;égj

=SH

Hinh chép tam giac déu

3. Hinh chép déu

Hinh chép ti giac déu
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Goi O 1a trung diém mot canh day. Dung hé truc
nhu hinh vé va a = 1.

Toa do diem:

0(0;0,0), A(o ABzf J,B( TC;O;OJ,

BC

=SH
=OH

Chon hé truc nhu hinh véia = 1.

Toa do diem:

0(0;0;0), 4| —— AB[ ;0,0 |, B| 0;—— AB‘F :
=04 =0B
C|- AB[ 0;0|, D O—AB\/E;O ; 8(0,0;80).
W—/ 2
=—0A =0B

Hinh 1ap phwong, hinh h¢p chir nhat

o
Az

D.f
I
_|Br : 1!
| y)
|
AD 2
- D
B -

Dung hé truc nhu hinh vé v6i a = 1. Toa do diém:
A4=0(00;0),

B(0;4B;0), C(AD; AB;0),

D(AD;0;0),

A'(0;0,44'),

B'(0;4B; AA'), C'(AD; AB; AA"), D'(AD;0; A4").

IL. Gin toa d§ d6i véi hinh Ling tru

1. Lang tru dung

Lang tru ding day la hinh thoi

1,3

Di’

BF

(\'f
s

Goi O 1a tam hinh thoi day, ta dung hé truc nhu hinh
voi

0(0;0;0), 4(-04;0;0), B(0;0B;0), C(0C;0;0),

D(0;-0D;0), A'(-04;0;44'), B'(0;0B;44'),

C'(0c;0,CC’), D'(0;—OD;DD')

Ling tru tam giac déu

Lang tru dirng c6 day tam giac thuong
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Bf P,Z AJ’

Goi O 1a trung diém mét canh day, chon h¢ truc nhu
hinh v€ véia = 1. Ta co:

AB AB
0(0;0;0), A[T;O;Oj’ B(_T;O;O)’ C(0;0C;0),

A'(04;0,44'), B'(—%;O;BB'], C'(0;0C;CC).

Ling tru xién cé day 1a tam giac déu, hinh chiéu
ciia dinh trén mit phiang d6i dién 1a trung diém

mot canh tam giac day

= Dung hé truc nhu hinh v&, ta dé dang x4c dinh
duoc cac diém 0, 4, B, C', A.
» Tim toa d6 cac diém con lai thong qua hé thuc

vecto bang nhau: A4 =BB =CC'.

|
z

Bj i A

Vé duong cao CO trong tam giac ABC va chon h¢
truc nhu hinh vé véia = 1.
Toa do diém la:

0(0;0;0), 4(04;0;0), B(-08B;0;0), C(0;0C;0),

A'(04;0;44'), B'(-0B;0;BB'), C'(0,0C;CC").

2. Lang tru xién:

Lang tru xién c6 day la hinh vuéng hodc hinh
chir nhit, hinh chiéu ctia mot dinh 1a mét diém

thugc canh day khong chira dinh do

= Dung hé truc nhu hinh v&, ta dé dang x4c dinh
duoc cac diém 0, 4, B, C', D', A.
»  Tim toa do cac diém con lai thong qua hé thuc

vecto bang nhau: AA'=BB'=CC'=DD'.

PHAN I. Cau tric nghiém nhiéu phwong 4n lwa chon. M&i cAu héi thi sinh chi chon mét phwong an.
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Cau 8.  Cho hinh lap phuong ABCD.A'B'C'D' ¢6 d6 dai canh bang 1. Goi M, N, P,Q lan luogt 1a trung

diém cua AB,BC,C'D',DD' . Chon hé toa d Oxyz nhu hinh v&, xac dinh toa do cac diém M,N,P,0.

z
JJ N ¢
1 "
A
M ! 1t
N ' F
I
\\ 1 D 1 \
~ 1
A R 1 1
s o
Ny b ||
I~ I
1 \\ ] '
I ~ 1 '
1 \\ 1 '
1 N ! '
1 ~ I '|
i ~
~ \ ’ .
Bf: Q \ C Z
g ————— e S———
P \
/’ '
- !
I”
I’ P
”
-
A L

D!
Yy /

D. M 0;1;1 , N l;l;l , P 1;1;0 , 0 1;1;l .
2 27272 2 2

Chon C
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Thiét 1ap hé toa d6 Oxyz nhu hinh v&, gbc O = B'.

Khi d6: M O;l;l , N l;0;1 , P 1;1;0 , O 1;1;l )
2 2 2 2

Cau9. Cho tir dién déu ABCD canh a. Goi K 1a trung diém AB, goi M ,N lan luot 14 hinh chiéu
vuong goc cua K 1én AD,AC . Chon h¢ toa d0 Oxyz nhu hinh v€, x4c dinh toa do céac diém K,M,N

theo a.

A. K(O;O;O),M

B. K(0;0;0),M

C. K(O;O;O),M

D. K(0;0;0),M
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Chon D

B o6
361

ta co: KC=7a;DH:

AN:lAC;AM:lAD
4 4

Chon hé truc Oxyz sao cho KE0(0;0;0),A(O;%;O],C[&;O;O],D(ﬂ.o;ﬁJ_

2 6 3
Ta co: AN—lZZ? N i3—aO
4 8
AM =L AD—= M “*/—, a6
4 24 12

12 8 8

VéyK(O;O;O),M(%, “IJ, [“‘f 3a OJ

Cau 10. Cho hinh chép S.4BCD c¢6 ddy ABCD la hinh vudéng canh a, SAD la tam giac déu va nim
trong mat phéng voi day. Goi M va N lan luot 1a trung diém ciia BC va CD. Chon hé toa do Oxyz nhu

hinh vé dudi.

Xac dinh toa dd cac diém S, M, N theo a.
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aV3 |, a.a 0.0 7). a.aa
A. S(O 0,22 |;M (a;0;0); N(E,E,Oj. B. §(0;0;av/3); M (a;0;0); N[E’E’Ej
C. S[O 0; “IJ M (a;0;0); N(“ o;ﬁj. D. S(O, 3,“] M (a;0;0); N[O ﬁ;ﬁj.
2 2772 2 2 272
Loi gidi
Chon A

Chon hé toa do Oxyz nhu hinh vé.

S[O,o,a‘z/_], (a ;O;O);N( ;%;oj..

Cau 11. Cho tir dién OABC, c6 OA,0B,0C d6i mot vuong goc va O4=5,08B=2,0C=4. Goi M,N

(NS IEN

lan luot 1a trung diém cua OBva OC. Goi G,K lan luot 1a trong tdm cua tam gidc ABC va AMN .
Khoang cach tir G dén K 1a:

A. GK:£ B. GKz% C. GK =— D. GK =

3

2
3

N | =—

Loi giai
Chon A
Chon h¢ truc toa d0 Oxyz nhu hinh vé.
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Tac6 0(0;0;0), A€Oz, BeOx,CeOysao cho AO=5,0B=2,0C =4

)

= 4(00;5), B(2;0;0), C(0;4;0).

W | o

4.
3 b

W | W

Khi d6: G 1a trong tam tam gidc ABC nén G( ;
M 1a trung di€ém OB nén M (1;0;0)
N 1a trung diém OCnén N(0;2;0).

b

K 1a trong tam tam gidc AMN nén K ( ]

2 2 2
Khoang cach tir G dén K 1a: GKZ\/(%—EJ +(%—ij +(§—§] =£

3 3 3 3 3 3

2.
3 b

W | —
[SSHNV

Cau 12. Cho hinh chép S.ABCD day la hinh thang vuong tai 4 va D, SA L (ABCD). Goc gitta SB va

mit phing day bang 45°, E 1a trung diém caa SD, AB=2a, AD=DC =a.Goi G la trong tAm cua tam
giac ACE . Do dai BG la:

ax/@ av113 ax/@ ax/@

A. BG = . B. BG = . C. BG= . D. BG = .
6 6 2 3

Loi giai

Chon B

Hinh chiéu cta SB trén mit phang (ABCD) 1a AB = Géc gitta SB va mit ddy 1a goc gitta SB va

AB va bang goc SBA=45°.
Tam gidc SAB vudngcantai 4 = S4=2a.
Chon h¢ tryc toa d nhu hinh v& ta c6: A(0;0;0), B(0;24;0), C(a;a;0), D(a;0;0), S(0;0;2a),

E(E;O;aj.
2

Goi G la trong tam cua tam giac ACE = G[

w8

5

NSNS

.gj
'3



Hinh hoc 12 — Chuwong 2 — Vecto va hé truc toa dp trong khong gian - Bai tdp theo CT maoi 2025 KNTTVCS

2 2 2
Po dai BG la: BG:\/(%—OJ +(§_2aj {%_0) _ V113

6

Cau 13. Trong khong gian vdi hé toa d§ Oxyz, cho hinh chép S.ABCD, ddy ABCD 1a hinh chir nhat.
Biét 4 (0;0;0),D(2;0;0),B(0;4;0),5(0;0;4). Goi M latrung diém cua SB va G 1a trong tAm clia tam
giac SCD . bo dai MG la:

V6 V6 23 2.6
S : . .

A. MG:T B. MG=

Chon D

Chon h¢ tryc toa do nhu hinh v& : 4(0;0;0),D(2;0;0),B(0;4;0),5(0;0;4).
M 1a trung diém cua SB = M(0;2;2).

X, +Xo=X5+X, Xo =2

TG gidc ABCD 1a hinh chit nhatnén 3y, +y. =y, +y, =1y, =4 = C(2;4,0).

Z, vz, =z,+z2, z.=0
G la trong tdm cda tam gidc SCD :G(%;%;%)
2 2 2
b6 dai MG la: MGZ\/(%—OJ +(§—2) +(%-2] :#

Ciu 14. Cho hinh hdp chir nhat ABCD.A'B'C'D’ ¢6 céc kich thuéc AB=4,4D =3,44'=5. Goi G la
trong tam cua tam giac ACB' . B0 dai BG la:

V2 _ W5 52 52

A. BG=—. B. BG C. BG=——. D. BG=——.
3 3 2 3

Chon D
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A

’
' B
A 1
I
i
|
D’ !
: —C’
1 -
I e
5
\ -
T
| P
4
B B > x
A B
D| .~
y C

Chon hé truc toa do nhu hinh vé.

C6 A4(00;0),C(4;3;0),B'(4;0;5),B(4;0,0),

G la trong tdm cua tam giac ACB' = G(g;l;gj

2 2
Do dai BG la: BG:\/[§—4J +(1—0)2+G—oj :ﬂ

PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.
Cau 15. Cho ttrdién ABCD c6 AB,AC,AD d6i mdt vudng goc voi nhauva AD=2,4B=AC =1. Goi

I 14 trung diém ctia doan thang BC va G la trong tAm cua tam gidc ABD . Tinh d¢ dai BI .

Loi giai

Dap an: B/ :é

Vit dién 4BCD c6 AB,AC,AD d61 mot vudng goc voi nhau, nén ta chon hé truc toa do Axyz nhu

hinh vé& (véi 4 1a gbe toa do, duong thing 4C nim trén truc 4%, AD nim trén truc 2 va 4B nim

trén truc 42).

Tur d6 suy ra: 4(0;0;0), B(0;0;1) vi Be 4z, C(1;0;0) vi Ce Ax, D(0;2;0) vi De Ay.
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Vi 7 13 trung diém cia BC nén 16;0;%).

G la trong tdm cia tam giac ABD = G(%;O ,%)

2 2
bo dai BI la: Bl = (1—1] +(o—o)2+(l_1j _!
2 6 2 2

Cau 16. Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 =a va vudng goc

v6i mat phang day. Goi M, N lan luot 1a trung diém cua SB va SD va G la trong tAm cua tam gidc

AMN . Tinh toa d6 diém G .

.g}
'3

Loi giai

Dap an: G[

|

M

|

Chon h¢ truc toa d6 Oxyz théaman: A=0, B (a; 0; O),D(O; a;O), S(O; 0; a) (nhu minh hoa hinh v§),

suy ra M ﬂ;o;ﬂ vaN O;E;g .
202 22

G la trong tdm cda tam giac AMN = G(%;%;%)
Cau17. Cho hinh lap phuong ABCD.4'B'C'D' c6 canh bang a. Goi G la trong tdm cla tam giac
A'BD . Tinh do dai C'G .
Loi giai
203
3

Pap an: C'G =
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4

A’ D'
/]
/
B! , | c
r
/
/ |
/ |
/ ol4_ _ _|_____
/ 7 ’/’ D o
/ // ’,—” y
/// /”
Bl —-—"
C

Chon h¢ truc toa d6 Oxyz véi 4=0(0;0;0),B(a;0;0),C(a;a;0),D(0;a;0),4'(0;0;a),

B'(a;0;a), C'(a;a;a),D'(0;a;a).

G la trong tam cua tam giac 4A'BD = G( ;%;%)

2 2 2
Podai C'G 1a: C'G=,|L—al|l +|%—a| +|Z-a =2"*/§
3 3 3 3

Cau 18. Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh chit nhat, 4B=a, BC = a\/§ , SA=a va SA4

w |

vuong goc voi ddy A4BCD. Goi G la trong tam cda tam giac SBD . Tinh d6 dai CG .

Loi giai

a17

Pap an: CG = 3

bat hé truc toa dd Oxyz nhu hinh v€. Khi do, ta co:

A4(0;0;0), B(30;0), C(a:a/3;0), D(0;a4/3;0), 5(0;0;a).
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G la trong tdm cua tam giac SBD = G(%; ? 3 & ;%J

2 2 2
b6 dai CG la: CG = (%—aj +£§—a 3] +(§—OJ :a\/ﬁ

3

Céu 19. Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng c6 d6 dai duong chéo bang a2 va 54
vudng géc v6i mit phang (ABCD). Goi « la goc gitta hai mdt phing (SBD) va (ABCD). Néu
tana =2 thi toa d6 diém 7 1a bao nhiéu? Biét / = AC ~ BD va chon hé truc toa do Oxyz nhu hinh vé

dudi.

Loi giai

Goi [ = ACNBD.
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Hinh vudng ABCD c6 d6 dai duong chéo bang a2 suy ra hinh vuéng dé ¢ canh bang a .
(SBD)(ABCD)= BD

Taco {SI L BD = ((SBD);(4BCD)) = (SI; AI) = SIA.
Al LBD

KNTTVCS

Tacod tana:tan@:%eSAza.

Chon h¢ tryc toa @ Oxyz nhu hinh v&. Ta c6 4(0;0;0), B(a;0;0), C(a;a;0), S(0;0;a).

=17 (ﬁ; O;ﬁj
22
Céu 20. Cho hinh chép S.4BCD ¢6 ddy ABCD 1a hinh vudng canh a, mit bén SAB 13 tam giac déu va

nam trong mit phang vuéng goc véi mat phang (ABCD) .Go1 G latrong tdm cua tam gidc SAB va M, N

lan luot 1a trung diém cua SC,SD. Chon hé tryc toa 46 Oxyz nhu hinh v& duéi, Tinh toa d6 cac diém
G,M,N theo a.

B

Pép an: G 0:0.93 ). p[2,a.a3) \f_aa a3
6 42 4 4274

=
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Chon hé truc toa dd Oxyz nhu hinh v€. Khi do6

s[0:0 33 ) a( =00 B[ %5000 )¢ Liaso | B[ a0
2 2 2 2 2
suyra G O;O;—a\/g M ﬁ;ﬁ;—a\/§ i N —ﬁ;ﬁ;—a\/g
6 42 4 42 4
Cau 21. Cho hinh chop O.ABC c6 ba canh 04, OB, OC d6i mdt vuong goc va OA=0B=0C =a.

Goi M 1a trung diém canh AB . Tinh gdc tao boi hai vecto BC va OM .

Loi giai

P4p 4n: (R’;W):lzoc’

Chon h¢ truc toa @ Oxyz nhu hinh vé.

Ta c6: 0(0;0;0), 4(0;a;0), B(a;0;0), C(0;0;a), M(g;%;oj.

Khi d6 ta co: R’z(—a;O;a),O—M:(%;%;Oj

= COS(R’;O—M) :— :—l:(FC;O—M):120°.

BCOM
ﬁf

Céu 22. Cho hinh chép tir gidc déu S.ABCD ¢6 AB=a, SA= a2 . Goi G 1a trong tdm tam giac SCD
. Tinh cosin goc giita duong thang BG v&i dudng thang SA4.

Loi giai
Dap an: cos(BG;SA4) = g
Goi O=ACNBD.
Tam giac SAO vudng : SO =~/SA> — A0’ = #

Gén toa do nhu hinh v&
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S

a a a a a6
4(0;0,0), B(a;0,0), C(a;a;0), D(0,4;0), O| =:-:01], §| =353 :
(00:0). 8(000). C(as0). D(0i0). o $:%:0). 5[ $:2:45°)
Vi G la trong tam tam gidc SCD nén GL%;%Z;LI;/E].
— (a a a6 a — (-a 5a a6\ a
5: AS =| =:=: =_(1:1: BG =| —=-—=. —2(_nr-5. ]
Tacod: AS {2,2, 5 J 2(,,\@), G (2’6’ 6 J 6( 3,5,\/3)

Goc giita dudng thing BG véi duong thing S4 bang:

BG4S |ais46) 45

"~ BG.AS  J408 5

Cau 23. Cho hinh chép S.ABCD cé day hinh vudéng. Cho tam giac SAB vudng tai S va goc SBA bang

cos(BG;S4)

30°. Mit phing (SAB) vuéng géc mit phang ddy. Goi M, N la trung diém AB,BC. Tim cosin goc tao

boi hai duong thing (SM,DN).
Loi giai

Dap an: cos(SM,DN) = L

V5
(S4B) L (ABCD)
Trong (SAB),ké SH L AB tai H.Taco: {(SAB)N(ABCD)=AB= SH L (ABCD).
SH —(SAB),SH L AB

Ké tia Az//SH va chon hé truc toa 40 Axyz nhu hinh v€ sau day.

a3

Trong tam giac SAB vudng tai S, SB = AB.cos SBA = a.c0330" = -
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Trong tam giac SBH vuong tai H, BH = SB.cos SBH :%Ta va SH = BH .sin SBA = a3

= H(O;%;Oj = S(O;%;ﬁj.

AH =AB-BH =a——= 2

M(O;E;Oj, D(a;0;0), N(z;a;OJ.
2 2

2
- a
. . SM .DN —
Taco: SM = 0;3;—£ , DNz(—ﬁ;a;Oj :>cos(SM,DN): -4 _
4 2 SN.DN a

1
5 5

a
2" 2
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