PHAN 1
KIEN THUC CO BAN VA BO XUNG. CONG THUC TINH NHANH.

Trong phan nay ching ta nghién cttu cac bai toan dién hinh trong hé toa dd Oxyz
chi thién vé tinh toan: Nghia la tir cac s6 liéu va dit kién da cho, chung ta di thiét 1ap cac

phuong trinh hay cac hé thic ¢6 lién quan va giai ra dap s can tim.

Phén nay la cac bai toan swu tam dwogc chon loc va c6 tinh tong hop, nghia la t6
hop ctia nhiéu bai toan nho, bao gom nhiéu kién thitc c6 lién quan. N6i cach khac: Day
la cac bai toan dé 6n tap va luyén thi.

Chung ta c6 thé phan dang, loai toan theo nhiéu cach hay theo cac hinh thirc nao
d6, mot bai toan co thé diege nam trong nhiéu dang toan khac nhau, do dé khong thé
dinh dang chung cho tat ca cac bai toan. Trong phan nay tdi c§ gang bién soan cac bai
toan theo cac chu dé, hay theo phuong phap giai hodc theo dang toan dac trung cua né.

Dé dap tng on tap va luyén thi, ddc biét la thi tric nghiém, thi ngoai cac kién thuc
co ban va cach giai ty ludn, yéu cau cac em can b6 xung thém cac kién thitc, mot s6 két

qua hay mot s6 cong thirc tinh nhanh, két hop véi mdy tinh CASIO.

I. CAC BAI TOAN CO BAN VE VEC TO VA TOA PO.

1. Tém tit kién thirc co ban.

K{0;b;c)

> Trong hé Oxyz, diém M (a;b;c) < OM =ai+bj+ck.
* Hinh chiéu vuéng goc ctia M trén truc Ox 1a 4(4;0;0),...
* Hinh chiéu vuong goc ctia M trén mp(Oxy) 1a H (a;b;0),...
> Cho u :(x;y;z) va J':(x';y';z')
* Tich v6 hudng: wu'= ‘Z[‘.‘L?‘.COS(;I,L?); uu'=x.x'+ yy'+z.z'; uv=0culv

- -2
» Cong thirc tinh d6 dai fu| =x* + ) +2* ©u =x" +y’+ 2,
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2. Mots

» Cong thitc tich c6 huong

* Dinh nghia: Tich c6 huéng ctua u= (x;0;2) va u'= (x%y%z'") lamot véc to co toa

do xac dinh boi cong thirc:

u/\u’z[

e Tinh chat: ‘u/\u" = ‘uHu" sin(u,u'); wu=0;, wu'=0, ...

y z||lz x

yV Zl

Xy
x’y’

b

2

D ]=(yz'—zy';zx’—xz';xy’—yx')za.
z' x

a4

* Chii y. Ta con ky hiéu tich c6 huéng 1a [ u,u" | hodc uxu'.

0 vi du gidi toan.

Vidu1:

Vidu?2

Vidu3

Vi du 4:

Trong khong gian Oxyz, cho tam giac ABC 6 A(-4;-1;2), B(3;5;-10). Trung diém canh

AC thudc truc tung, trung diém canh BC thudc mat phéng (Oxz).Toa do dinh C la:

A. C(4;—5;—2). B. C(4;5;2). C. C(4;—5;2). D. C(4;5;—2).

o Phan tich:

+ Kién thizc: Trung diém ctia doan thing

+Van dung: Déi véi AC va BC

+Kindng: H(0; y; 0) la trung diém AC = x,.+x,=0;z.+z,=0 (Loai dap an B va C)
K(x; 0; z) 1a trung diém BC = y. +y, =0 (Loai dap an D)

biép s6: Chon A.
: Trong khong gian Oxyz, cho di€ém A4(1;2;3). Khoang cach tir 4 dén truc Oy bang;

A. 10. B. 10. C. 2. D. 3.
< Phan tich:
+ Kién thirc: Khoang cach tir diém dén truc toa do
+Van dung: d6i voi A
+Ki ning: H(0; 2; 0) 1a hinh chiéu A trén Oy = HA =/04*> -OH* =I> +3* =/10
bép s6: Chon B.
: Trong khong gian Oxyz, cho ba vecto a=(3;-1;-2), b=(1;2;m) va ¢=(51;7). Gia tri
ctia m d& é=[a, b ] la:
A. 1. B. 0. C. 1. D. 2.
# Phan tich:
+ Kién thitc: Tich CO HUONG ctia hai véc to

+Van dung: Déi véi a va b
+ Ki nang: Tinh chét cta tich c6 huéng: ch=0=>5+2+Tm=0=>m=—1.
bép s6: Chon A.

Trong khéng gian véi Oxyz , cho hai vecto @ va b théa man ‘;l‘ =243, I;‘ =3 va (21,1;) =30°.
Do dai cua vecto [521, —213] bfmg:

A. 33, B. 9. C. 3043. D. 90.
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Vi du 5:

« Phan tich:
+ Kién thitc: Tich CO HUONG ctia hai véc to
+Van dung: Déi véi 5a va —2b

+ Ki nang: Tinh chét tich c6 huong [ 5a,-25 || =5.2[a] {B|-sin30" = 10.2\/5.3% =303,

bép s6: Chon C.
Trong khong gian Oxyz, cho A(1;0;1), B(-2;1;3), C(1;4;0). Dién tich tam gidc ABC la:

NENES B, 226 c e p, 226
2 3 2 2

< Phan tich:

+ Kién thizc: Tich VO HUONG ctia hai véc to

+Van dung: Déi voi BA va BC

+ Ki ndng: Tinh chat cta tich vd hudng S =% BA BC - (ER’)Z

3726

1 2 2 2 2 2 2 2
S:E\/(3 D+ (2)(3 430+ () -(9-3+6) ==

bép s6: Chon D.
Loi binh.
Viéc tinh dién tich tam giac theo cong thic Hé - Rong hay theo cong thtic

l N AN [N 7 A ’ ~? N ~ 47
S =5.‘[BA,BC]‘ déu duoc, tuy nhién ta c6 cong thitc bd xung sau day sé tinh nhanh

hon: Y

S = %\/BT.EEZ - (B4.BC)

Ghi vao may (580):

%\/(A2 +B? +C2)(x2 +y° +22)—(Ax+By+ Cz)2 CALC nhap toa d6 BA va BC.

3. Bai tap kiém tra.

Caul.

Cau 2.

Cau 3.

Cau 4.

Trong khong gian Oxyz , hinh chiéu caa diém M (1;-3;-5) trén mit phing (Oxy) la:
A. (1;-3;5). B. (1;-3;0). C. (1,-3;1). D. (1;-3;2).

Trong khéng gian Oxyz, toa do M ' ddi xting véi diém M (-3;2;—1) qua mp(Oxy) la:
A M(=32:1). B. M(3;2:1). C. M'(3:2-1).  D.M'(3-2-1).
Trong khong gian Oxyz, cho diém M (2021;1;-2022). Hinh chiéu vudng géc caa M
trén truc Oz co toa do:

A. (0;0;0). B. (2021;00). C. (0:1;0). D. (0;0;-2022).
Trong khong gian Oxyz , cho diém A4(-3;2;-1). Toa dd 4' ddi xting v6i 4quaOy la:
A. A'(=3:2:11). B. 4'(32-1).  C A'(32:1). D. 4'(3-2-1).
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Cau 5.

Cau 6.

Cau?.

Cau 8.

Cau9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Trong khong gian Oxyz, cho diém A4(4;-2;3). Khoang cach tir 4 dén truc Oy bang:
A.3. B. V13. C. 2. D. 5.

Trong khong gian Oxyz, cho hinhnén dinh §(17/18;-11/9;17/18) c¢6 duong tron day
di qua ba diém A(l;O;O), B(O;—2;0), C(O;O;l) . B¢ dai duong sinh / cta hinh nén la:

Trong khong gian Oxyz, cho 3 vecto a= (-L1;0); b= (L10); = (L11). Trong cac
ménh dé sau, ménh dé nao sai ?

Able B. |a|=+/2. C. |d=+/3. D.alb.

Trong khong gian toa do Oxyz, choba diém 4(-1;2;2),B(0;1;3),C(-3;4;0). D€ ttx giac
ABCD 1a hinh binh hanh thi toa d6 diém D la

A. D(—4;5-1). B. D(4;5-1). C. D(-4;-5;-1).  D. D(4;-5:1).

b|=3 va (a,b)=30".

Trong khong gian Oxyz , cho hai vecto a va b thoa man ‘Zl‘ = 2./3,

Do dai cua vecto 3a—2b béng:
A. —54. B. 54. C. 9. D. 6.

Trong khong gian vdi hé toa d6 Oxyz, cho vecto U= (2;—1;2) va vecto don vi v thoa

man ‘u - v‘ =4. D¢ dai cta vecto u +v bang:

A. 4. B. 3. C. 2. D. 1.

Cho 3 diém A(1;2;0),B(1;0;—1),C(0;-1;2). Chon ménh dé dung vé tam giac ABC
A. Tam giac c6é ba goc nhon. B. Tam gidc can dinh 4.

C. Tam giac vudng dinh 4. D. Tam giac déu.

Trong khéng gian Oxyz, cho tam giac ABC c6 4(0;0;1), B(-1;-2;0), C(2;1;—1). Khi
d6 toa do chan duwong cao H ha tir 4 xudng BC la:

A. H i;—E;—ﬁ .B. H i;1;1 . C. H l;l;—§ . D. H 1;3;1 .
19 19 19 9 9 2

Trong khong gian Oxyz , chobén diém A4(1;0;-2), B(2;1;-1), C(1;-2;2) va D(4;5-7).
Trong tam G cua ti dién ABCD c6 toa d9 la:

A. (-2;1;2). B. (8;2;-8). C. (&-12). D. (2;1;-2).

[DE THPTQG 2017] Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-1;1;1) va
P(;m—1;2). Tim m d€ tam giac MNP vuong tai N.

A. m=-6. B. m=0. C.m=—4. D. m=2.

Trong khéng gian Oxyz, cho ba diém A(1;0;1), B(-1;1;3), C(1,3;m). Gi4 tri cia m sao cho
dién tich tam gidc ABC bang % la:

A. m=1. B. m=2. C. m=3. D. m=4.
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Cau16. Trong khong gian Oxyz, cho hinh binh hanh ABCD. Biét A(2;1;—3), B(O;—2;5),
C (1;1;3). Dién tich hinh binh hanh ABCD la:

A. 2487 . B. /349 . C. 87. D. —“3249.

Cau17. [BGD_2017_MH2] Trong khong gian Oxyz, cho hai diem 4(-2;3;1) va B(5; 6; 2).

2 A 2 > ’ ? A AM
Puong thang 4B cat mat phang (OXZ) tai diém M . Tinh ti s0 e

4. Heéng din bai tip kiém tra.

Caul. Trong khong gian Oxyz, hinh chiéu cua diém M (1;-3;-5) trén mat phing (Oxy) la:
A. (1,-3;5). B. (1;-3;0). C. (1,-3;1). D. (1;-3;2).
Hudng dan.
D¢ tién ghi nhd, ta nhin vao mp(Oxy) thiéu thanh phan z, nén trong M cho z = 0 ta
duoc hinh chiéu la (1;-3;0). Chon B.
Cau2. Trongkhdng gian Oxyz, toa do M' ddi xting véi diém M (-3;2;—1) qua mp(Oxy) la:
A M'(=3.2;1). B. M'(3;2:1). C. M'(3:2-1).  D.M'(3-2-1).
Hudéng dan.
M' d8i xting v6i M qua mp(Oxy) thi gitt nguyén hai thanh phan x, y, thanh phén z
dd6i nhau nén toa d6 la M '(—3;2;1). Chon A.
Cau3. Trong khong gian Oxyz, cho diém M (2021;1;-2022). Hinh chiéu vudng goc ctia M
trén truc Oz co toa do:
A. (0;0;0). B. (2021;0;0).  C. (0:10). D. (0;0;-2022).
Huoéng dan.
Dé€ tién ghi nhd, ta nhin vao truc Oz thiéu thanh phéan x va y, nén trong M chox =y =0
ta dugc hinh chiéu la (0;0;—-2022). Chon D.
Cau4. Trongkhong gianOxyz, cho diém A4(-3;2;-1). Toa dd A' d6i xting v6i 4 quaOy la:
A A'(=32:1). B. 4'(32-1).  C A'(32:1). D. 4'(3-2-1).
Hudéng dan.
A" ddixting véi A qua trucOy thi gitt nguyén thanh phan y, hai thanh phan x, z twong
tng déu déi nhau nén toa do 1a 4'(3;2;1). Chon C.
Cau5. Trong khong gian Oxyz, cho diém A(4;-2;3). Khoang céch tit 4 dén truc Oy bang:

A. 3. B. \/13. C. 2. D. 5.
Hudéng dan.
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Cau 6.

Cau 7.

Cau 8.

Cau9.

Cau 10.

Bo thanh phin y, khoang cach can tim 1a d =4 +3* =5. Chon D.
Trong khong gian Oxyz, cho hinhnén dinh §(17/18;-11/9;17/18) c¢6 duong tron day
di qua ba diém A(l;O;O), B(O;—2;0), C(O;O;l) . B¢ dai duong sinh / cta hinh nén la:

A l=—. B./=—. Cl=—m. D. !/
6 6 6 6
Hudng dan.

Do dai duong sinh / =S4 =SB = SC nén ta chi can tinh mot doan, Chéng han tinh SA:

2 2 2
SA = 1—1—7 + E + 1—7 =@.Ch()nA.
18 9 18 6

Trong khong gian Oxyz, cho 3 vecto 2: (—1;1;0); Z: (1;1;0); Z: (l;l;l). Trong cac

ménh dé sau, ménh dé nao sai ?
Able B. a|= 2. C. |d=+3. D.alb.
Huéng dan.
RO rang ¢ day ta can giai theo phuong phap loai trit, d€ nhanh chéng tim dwgc cau tra
104, ta kim tra dép 4n {t véc to nhat. Céc do dai [a| =2 va || =3 déu ding.
b L c lasai, vi bc=2. Chon A.
Trong khong gian toa dd Oxyz cho ba diém 4 (—1; 2; 2),B (0;1;3), C (—3; 4; 0). bé tr gidc
ABCD la hinh binh hanh thi toa d6 diém D la
A. D(-4;5;-1). B. D(4;5-1). C. D(-4;-5;-1).  D. D(4;-5:1).
Huwéng dan.
Dé nhanh chéng tim dwoc cau tra 10, ta st dung tinh chat: tam I cta hinh binh hanh 1a
trung diém hai duong chéo.
Téng thanh phan x ctia A va C 1a -4 nén c6 hai ddp 4n A, C (Vi B c6 hoanh d6 bang 0).
Téng thanh phan y cia A va Cla6=1+5, nén toa do D(—4;5;—1). Chon A.

Trong khong gian Oxyz , cho hai vecto a va b thoa man ‘Zl‘ = 24/3,

13‘ -3 va (21,13) = 30°.

Do dai cua vecto 3a—2b béng:
A. —54. B. 54. C. 9. D. 6.
Hudng dan.

Dé nhanh chéng tim duoc cau tra 10, ta si dung tinh chat: Binh phuong v6 hudng.
— — - —\2 — — - =
Ta 6 ‘351 - 2b‘ =(3a-2b) = o9&’ +45" —124. =144 —108 = 6. Chon D.

Trong khong gian vdi hé toa do Oxyz, cho vecto U= (2;-1;2) va vecto don vi v thoa

man ‘; - \7‘ — 4. Do dai ctia vecto u +v bang:
A. 4. B. 3. C. 2. D. 1.

Hudng dan.
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Cau 11.

Cau 12.

Cau 13.

Dé nhanh chéng tim duoc cau tra 10, ta si dung tinh chat: Binh phwong v6 hudng.

2 -2 =2 -

2 —2 =2 - - ,
= =u +Vv +2uv.Cong hai v€ ta duoc:

16 = u +v —2uvvam’=lu+v

M—V‘

16+ =2(&2 +7) =20=>m’ =4=>m=|u+7|=2. Chon C.
Loi binh.

Cach giai trén chung ta da chirng minh lai dinh ly: Trong mdt hinh binh hanh, tong
cdc binh phwong d¢ dai hai dwong chéo bang tong cdc binh phwong d dai cdc canh.

Tuwong tw trong khong gian: Trong mot hinh hop, tong cic binh phirong d dai bon

dwong chéo bing tong cdc binh phwong dé dai cdc canh.

Cho 3 diém A(1;2;0),B(1;0;—1),C(0;-1;2). Chon ménh dé dung vé tam giac ABC

A. Tam gidc c6 ba goc nhon. B. Tam giac can dinh 4.
C. Tam giac vudng dinh 4. D. Tam giac déu.
Huéng dan.

Dé nhanh chéng tim duoc cau tra 10i, ta tinh binh phuong d6 dai mdi canh, suy ra moi
quan hé: AB* =5; AC* =14; BC* =11. Cac dap an B, C, D déu sai. Chon A.

Trong khong gian Oxyz, cho tam gidc ABC ¢6 A(0;0;1), B(-1;-2;0), C(2;1;—1). Khi
d6 toa do chan duwong cao H hatir 4 xudng BC la:

A. H i;—E;—ﬁ .B. H i;1;1 . C. H 1;1;—§ . D. H 1;2;1 .
19 19 19 9 9 2

Hudéng dan.
Budc 1: Goi toa d6 H (x;y;z), tinh AH = (xp5z- 1),% =(3;3;-1).
Buwdc 2: Diém H thoéa man dieu kien AH.BC =0 (1) va H € BC (2).
Cach giai 1. Trac nghiém.
Ghi vao may tinh 3x+3y+1-z CALC nhép toa do H trong cac dap an, dap an A thoa
man diéu kién (1). Cac dap an con lai khong thoa man. Chon A.
Luru ¥: N&u c6 hai hay nhiéu dap an ciing théa man (1) thi kiém tra BH =1 BC .
Cach giai 2. Tu luan.

Tir (1) ta c6 3x+3y+1-2=0 vatix (2) tacé BH =t BC =(3t;3t;~) do do
x=3t-1,y=3t—-2,z=—t thay vao trén ta dugc 9t—3+9t—6+1+t=0:>t=%

Suy ra toa do cta H(i;—ﬂ;—ij. Chon A.
19 19 19
Trong khong gian Oxyz, cho cac diém A4(1;0;-2), B(2;1;-1), C(1;-2;2) va D(4;5-7).
Trong tam G cua ti dién ABCD c6 toa d9 la:
A. (-2;1;2). B. (8;2;-8). C. (8-12). D. (2;1;-2).

Huwéng dan.

7 GV:Nguyen Xuan Chung



Cau 14.

Cau 15.

Cau 1e6.

Cau 17.

biém G la trong tam cua ti dién < OA+0B+0C +0D =40G . Lay tong thanh phan
twong tng cac toa do chia 4 suy ra toa dd G. Riéng thanh phan x, ta chon dap an D.
[Dé THPTQG 2017] Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-1;1;1) va
P(l;m—1;2). Tim m d€ tam giac MNP vudng tai N.
A.m=-6. B. m=0. C.m=-+4. D.m=2.

Hudéng dan.
Budc 1: tinh NM =(3;2;-2),NP =(2;m - 2;1).
Bu6c 2: MNP vudng tai N <> NM.NP=0 & 6+2m—4—2=0< m=0. Chon B.
Trong khong gian Oxyz, cho ba diém A(1;0;1), B(-1;1;3), C(1;3;m). Gia tri cia m sao cho

dién tich tam gidc ABC bang % la:

A.m=1. B. m=2. C. m=3. D. m=4.
Hudéng dan.

Budc 1: Tinh  BA =(2;-1;-2),BC =(2;2;m-3).

Bubc 2: S = %\/QZ.B—CZ ~(BABCY = % & 9(8+(m~3)*)~(8-2m)’ =9. B&m méy tinh
(CASIO) SHIFT SOLVE 10 = két qua m =4. Chon D.

Luu y: Cé thé giai tw ludn bang cach binh phuong hai vé, giai PT bac hai 4n m.

Trong khoéng gian Oxyz, cho hinh binh hanh ABCD. Biét 4 (2;1; —3) , B (0;—2;5) ,
C(LL; 3) . Dién tich hinh binh hanh ABCD la:

A. 2487 B. \/349 . C. /87, D. —“3249.
Hudng dan.

Budc 1: Tinh ﬂ:(z;s;-s),?c:(m;—z).
Bu6c2: S=.B4d BC — BABC = \[77.14—(27) =/349. Chon B.

[MH2_2017_BGD] Trong khéng gian Oxyz, cho hai diém A4(-2;3;1) va B(5; 6; 2).

2 A 2 2 ’ ” A AM
DPuong thang AB cat mat phang (OXZ) tai diém M . Tinh ti s0 A

AM_T B M _, c. AM _1 p. M _5
BM 2 BM BM 3 BM

Hudng dan.
M d(4,0xz)) P

Ta co = =—=l.Ch(_)nA.
BM  d(B,(0xz)) 6] 2
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II. CAC BAI TOAN CO BAN VE MAT CAU.
1. Tém tit kién thirc co ban.

»» Dinh nghia: Trong khong gian, mat cau S(/,R)={M |IM =R}.
% Phuong trinh chinh tac: Mit cau (S) tam I(a;b;c) , bankinh R ¢ phuong trinh

(S):(x—a)2 +(y—b)2 +(Z—c)2 =R

¥ Phuong trinh tong quat (S): x> +y° +z° + Ax+ By +Cz+ D =0.

Toa do tam ](a b; c)@](TA TB TCJ ban kinh R =~a* +b>+c> D ..
2. Mot s6 vi du gidi toan.
Vi du 6: Trong khong gian Oxyz, mat cau (S) tam 7(-2;1;—1), ti€p xtic v6i mat phang toa do
(Oyz) . Phuong trinh ctia mat cau (S) la:
A (x=2) +(y+1) +(z2-1) =4, B. (x—=2) +(y-1)" +(z+1)" =1.
C. (x+2)2 +(y—1)2 +(z+1)2 =4, D. (x+2)2 +(y—1)2 +(z+1)2 =2.

« Phan tich:

+ Kién thiec: PT chinh tic mit cau. Hinh chiéu trén mp toa do

Oyz

H(0;b;c)

(0]

+Van dung: Biét tam I. Tim R
+ Ki ning: Diém tiép xtic — khoang cach: R* = |a|2 =0’ ~-OH’ =a’ =4.
bép s6: Chon C.

Vidu 7: Trong khong gian Oxyz, cho mét cau (S) c¢6 phuong trinh x* + y* + 2 =2x—4y—6z=0
. Mit phing (Oxy) cét () theo giao tuyén la mot duong tron cé ban kinh  bang:
A.I"=\/§. B. r=2. C.I"=\/€. D. r=4.
¥ Phan tich:

+ Kién thire: PT tong quat mat cau — Diém thudc mdt cau. Hinh chiéu trén mp toa do
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+Van dung: Biét pt (S), O thudc (S). Tim H
+ Ki ndng: Giao tuyén — khoang cach: r =OH = V5. Pép s6: Chon A.
Vidu8: Trong khéng gian v6i hé toa d6 Oxyz, cho mat cau (S) b phuong trinh

X+ +2°—(2m—2)x+3my+(6m—2)z—7=0. Goi R la ban kinh cta (S§), gi4 tri nho

nhat ctia R bang:

A7 B. —”3777 c. 377. D. %.

¥ Phan tich:
+ Kién thire: PT tong quat mat cau chira tham s6 — Ban kinh mat cau
+Van dung: Biét pt (S). Tim GTNN caa R

+ Kinang: Dinh ctia Parabol. R*=(m-1)"+ (37”1)2 +QBm-1°+7= 47f9m2 —-8m+9

377 N377

Suy ra min R* == tai m=E hay min R=———. Chon B.
49 49 7

Vi du9: Trong khong gian Oxyz, mdt cau (S) tdm 7(-14;2) va co thé tich V' =9727z. Khi do6

phuong trinh ciia mét cau (5) la:

A (x+1) +(y-4) +(z-2)" =81, B. (x+1) +(y-4) +(z-2)" =9
C. (x=1) +(y+4) +(z-2) =9. D. (x-1) +(y+4) +(z+2)" =81,
o Phan tich:

+ Kién thee: PT chinh tdc mit cau — Thé tich khéi cau
+Van dung: Biét tam. Tim R
+ Ki ndng: Nhan biét phuwong trinh, suy nguoc. Loai cac ddp an C, D vi sai tam L
, . 4 n s s
Néu R=3thi V= En.33 =367n nén loai dap an B. Chon A.
Vi du 10:Trong khéng gian Oxyz, cho hai diém A4(-3;2;0),B(1;2;4). Viét phuong trinh mét cau
(S) duwong kinh 4B.

A (8):(x=1) +(y+2) +(z+2) =8. B. (8):(x+1) +(y-2) +(z-2) =8.
C. (8):(x+1) +(y-2) +(z-2) =16. D. (8):(x=1) +(y-2) +(z-2) =32
< Phan tich:

+ Kién thiec: PT chinh tdc mit cau — Trung diém doan théng, dd dai doan théng
+Van dung: Biét duwong kinh. Tim tam va R
+ Ki nang: Nhan biét phuong trinh, suy nguoc. 7(-1;2;2) nén loai cac ddp an A va D.

Thtt toa d6 diém A vao dap an B thdéa man. Chon B.
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Vi du 11:

Cach 2. Phuong phap quy tich.

Diém M (x;y;z)e(S) duong kinh 4B khi va chi khi AMB =90° < AM .BM =0, bién
doi ta co (x+3)(x—l)+(y—2)2 +z(z-4)=0x’ +2x—3+(y—2)2 +2°—4z=0

<:>(x+1)2 +(y—2)2 +(z—2)2 =8. Chon B.

Trong khéng gian véi hé toa dd Oxyz, cho ba diém A4(1,0,0), B(0,2,0), C(0,0,3). Tap
hop cac di€ém M (x,y,z)thoa man: MA®> = MB* + MC? la mét cau c6 ban kinh la:
A.R=2. B. R=42. C. R=3. D. R=1f3.

# Phan tich:

+ Kién thiec: PT chinh tdc mit cau — Tap hop diém

+Van dung: Biét hé thire. Tim R

+ Ki ndng: Hing déng thiic 16p 8. Goi M (x;y;z) e(S), tit MA* = MB* + MC” ta c6
(x—-1) +y + 22 =+ (y-2) + 22+ + Y +(z-3)

2SS 2=()c+1)2 +(y—2)2 +(z—3)2 suy ra R=+/2.ChonB.

3. Bai tip kiém tra.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

Trong khéng gian Oxyz, cho mat cau (§) c6 phuong trinh (x+1)" +(y—3) +22=9.
Ménh dé nao sau day dung ?

A.(S) tiép xtic véi truc Ox B. (S) khong cit truc Oy

C. (S) ti€p xtic véi truc Oy D. () tiép xtic véi truc Oz

Trong khong gian Oxyz, mat cau (S) di qua 4(0,2,0), B(2;3;1), C(0,3;1) va cd tam
thudc mit phing (Oxz) . Phuong trinh ciia mit cau (S) la:

A X +(y-6) +(z-4)" =9 B. X’ +(y-3) +2’ =16

C.x?+(y-7) +(z-5)" =26 D. (x=1) +y*+(z-3)" =14

Trong khong gian Oxyz, cho cac diém 4(2,0,0), B(0,4,0), C(0,0,4). Phwong trinh mat
cau ngoai ti€p t dién OABC (O 1a goc toa do) la:

A X +y +z27-2x+4y—-4z=0 B. (x—1)2+(y—2)2+(z—2)2=9

C. (x—2)2+(y—4)2+(z—4)2=20 D. x’+y’ +z°+2x—-4y+4z=9

Trong khong gian véi hé toa dd Oxyz , médt cau nao sau day cd tam nam trén truc Oz?
A. (8): X*+)y* +2°+2x-4y-2=0. B.(S,): X’ +)y*+z°+6z-2=0.

C.(8): x*+)y* +2° +2x+62=0. D. (8,): x> +y’+2°+2x—4y+6z-2=0.

Trong khong gian véi hé toa d6 Oxyz, mit cau nao sau day cé tam nam trén mit phang
toa do (Oxy)?

A (S): X +)y +22+2x-4y-2=0. B. (S,): x*+)y*+z°—4y+62z-2=0.

C. (S3): X+ Y+ +2x-62-2=0. D. (S4): X+ Y+ +2x-4y+62-2=0.
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Cau 23. Trong khong gian véi hé toa do Oxyz, mat cau (S) 6 tam 1(-1;0;2) va ¢ dién tich
S =367z . Khi d6 phuong trinh ctia mét cau () la:
A. (x—1)2+y2+(z—2)2=9 B. (x+1)2+y2+(z—2)2=9
C. (x+1)2+y2+(z+2)2=9 D. (x+1)2+y2+(z—2)2=3

Cau 24. Trong khong gian voi hé toa dO0 Oxyz, cho mat cau (S ) c6 phuong trinh
x’+y*+2° —2x—-4y—62+5=0. S8 nao dudi day la dién tich ctia mét cau (S) ?
A. 12rx. B. 9r. C. 36r. D. 36.

Cau 25. [THPT Chuyén DH Vinh] Trong khong gian v6i hé toa d0 Oxyz, cho mat cau
(S):x*+y+z" =2x+4y—-4z-m=0 cé bankinh R=5. Tim gia tri cta m.
A. m=-16. B. m=16. C. m=4. D. m=-4.

4. Hwéng dan bai tap kiém tra.

Cau 18. Trong khong gian Oxyz, cho mat cau (S) c6 phuong trinh (x+1)° +(y—3) +22=9.

Ménh dé nao sau day dung ?

A.(S) tiép xtic voi truc Ox B. (S) khong cit truc Oy
C. (8) tiép xtic véi truc Oy D. () ti€p xtic véi truc Oz
Hudng dan.

Trong cac dap an ndi téi 3 su tiép xdc, nén ta kiém tra tinh ti€p xuc trudce tién. Goi H la
tiép diém, ta c6: OH* + R* =0I° < OH’ +9=10 < OH =1<> H(-1;0;0). Chon A.
Cau19. Trong khong gian Oxyz, mat cau (S) di qua 4(0,2,0), B(2;3;1), C(0,3;1) va c6 tam

thudc mit phing (Oxz). Phuong trinh ciia mt cau () la:

A. x2+(y_6)2+(2—4)2=9. B. x2+(y—3)2+22=16.
C.x*+(y=7) +(z-5) =26. D. (x-1)" +y*+(z-3)" =14.
Huéng dan.

Dang toa d6 cuia diém I trén mp(Oxz) 1a 1(a;0;¢) do d6 Chon D.
Cau 20. Trong khong gian Oxyz, cho cac diém 4(2,0,0), B(0,4,0), C(0,0,4). Phuong trinh mat
cau ngoai ti€p t dién OABC (O 1a goc toa do) la:

A X +y +27-2x+4y—-4z=0. B. (x—1)2+(y—2)2+(z—2)2 =9.
C. (x—2)2+(y—4)2+(z—4)2 =20. D. x’+y’ +z°+2x—4y+4z=9.
Huwéng dan.

Thtr toa d6 diém O(0;0;0) vao cac dap an, ta loai nhanh C va D.
Thtt toa dO B(0;4;0) vao dap an A, loai A. Chon B.
Loi binh.

Nam vitng kién thiic, két hop nang liec “quan sat” va suy luan dé giai nhanh!.
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Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Trong khong gian voi hé toa dd Oxyz , médt cau nao sau day c6 tdm nam trén truc Oz ?

A. (8): X*+)y +2°+2x-4y-2=0. B.(S,): x’+)y’+2°+6z-2=0.
C.(Sy): xX’+)y* +2° +2x+62=0. D. (8,): x> +)y’ +z2°+2x—4y+6z-2=0.
Hudng dan.

Toa dd tam /(0;0;c), nghia la thanh phan bac nhat chita x, y bang 0, do d6 Chon B.

Trong khong gian Oxyz, mit cAu nao sau day c6 tAm nam trén mit phang toa do (Oxy)

?
A. (Sl): X+ 4z +2x-4y-2=0. B. (Sz): X+ 427 —4y+62-2=0.
C. (S3): X+ 4z +2x-62-2=0. D. (S4): X+ 4z +2x-4y+62z-2=0.

Hudng dan.
Toa do tam I(a;b;0), nghia la thanh phan bac nhat chita z bz?mg 0, do d6 Chon A.
Trong khong gian véi hé toa dd Oxyz, mét cau () cd tdm /(-1;0;2) va cé dién tich

S =367z . Khi d6 phuong trinh ctia mét cau () la:

A (x=1) +y*+(z-2)" =9. B. (x+1)" +y*+(2-2)" =9.
C. (x 1) +y +(Z+2) =9. D. (x+1)2+y2+(z—2)2=3.
Huéng dan.

Loai cdc ddp 4n A va C, vi sai tdim [. Néu R=3 thi S =47.3’ =367 thdéa man. Chon B.
Trong khong gian v6i hé toa dd Oxyz, cho mat cau (S) cd phuong trinh
x’+y*+2° —=2x—4y—62+5=0. S8 nao dudi day la dién tich ctia mét cau (S) ?

A. 12rx. B. 9. C. 36r. D. 36.

Hudéng dan.

Ta c6 tam I(—A TB —C) 1(1;2;3). Ban kinh R=+/14-5=3; § =47.3* =36z . Chon C.

Loi binh.
Bai toan kha don gian, tuy nhién yéu cau cic em ¢an nim duoc kién thic:
- Tt phuong trinh tong quat mat cau suy ra toa do tam I, ban kinh R.
- Cong thirc tinh dién tich mat cau.

Hau nhu cac bai toan nang cao déu la td hgp cta cac bai toan nho, ta luyén tap
cach tinh nham, két hop CASIO dé€ tinh nhanh, tir d6 mdi giai nhanh dwgc cac bai khé
hon.

[THPT Chuyén DH Vinh] Trong khong gian véi hé toa do Oxyz, cho mat cau
(S):x*+y*+2° —2x+4y—4z-m=0 cd ban kinh R=5. Tim gia tri cia m.
A. m=-16. B. m=16. C. m=4. D. m=-4.

Huwéng dan.

Khong can dé'y ddu cua tam I, ta c6 R* =1°+2° +2° —(-m) =25 < m=16. Chon B.
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5. Bai tip nang cao — Hé truc toa do.

Cau 26. Cho mat cau (S):(x—l)2 +(y—1)2 +(z+2)2 =9 va diém M (1;1;3). Qua M ké tiép tuyén

MA véimit cau (S) (A la tiép diém). Do dai MA béng
A.4. B. 1. C.5. D. 3.
Cau 27. Trong khong gian v6i hé toa dd Oxyz, cho ba diém 4(2;0;0), B(0;2;0),C(0;0;2). Biét rang
tap hop cac diém M thoa man m(m +MB +]\TC) =0 la mot mat cau. Tinh ban kinh
cuia mat cau do.

A.r=1 B.rzg. Q.rz@. D.rzg.

Cau 28. Chomatcau(S):x* +y* +z° —2x—2y -2z =0 vadiém 4(2;2;2). Diém B thay ddi trén mat
cau. Dién tich ctia tam gidc OAB c6 gid tri lon nhat la
Al B.2. C. 3. D. 3.
Cau 29. Cho mit cau (S): (x—l)2 +(y—2)2 +(z+5)2 =16 va diém A(1;2;3). Goi I 1a tam cuia mat
cau va diém B thudc mat cau sao cho IB + BA nho nhat. Toa do cua diém B la
A. (1;2;-9). B. (1,2;9). C. (,2;-1). D. (1;6; -5).
Cau 30. Trong khong gian toa dd Oxyz, cho diém A4(0;1;1), B(1;0;-3), C(-1;-2;-3) . Tim diém D trén mat
cau (S) c6 phuong trinh: x* + y* +z° —=2x+2z -2 =0, sao cho tt dién ABCD c9 thé tich Ién nhat.
A. (1;0;1). B. [%;%4; %lj C. (%;%; _?5) D. (,-10).
Cau 31. [THPT Lwong Thé Vinh - Ha Noi] Trong khéng gian Oxyz, cho ba diém 4(-2;3;1),
B(2;1;0), C(-3;-1;1). Tim tat ca cdc diém D sao cho ABCD la hinh thang c6 day 4D va
S =35

ABCD ABC *

A. D(8;7;—1). D. D(—12;—1;3).

D(-8;-7;1) D(8;7;-1)
B. . C. .
D(12;1;-3) D(-12;-1;3)
Céu 32. [THPT Tran Qudc Tudn] Trong khong gian véi hé truc toa dd Oxyz cho hinh thang
ABCD vuodng tai 4 va B.Ba dinh 4(1;2;1), B(2;0;—1), C(6;1;0), hinh thang c6 dién tich
bf?mg 6~/2 . Gia stt dinh D(a;b;c), im ménh dé dung?
A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Cau 33. Trong khong gian Oxyz, cho hinh vudng ABCD, B(3;0;8), D(-5;—4;0). Biét dinh 4 thudc

mét phang (Oxy ) va c6 toa d6 1a nhitng s& nguyén, khi d6 @ +C79‘ bang:
A. 5V10.. B. 6110.. C. 10V6.. D. 10+5.

Cau 34.[SGD Vinh Phiic] Trong khong gian véi hé toa dd Oxyz, cho ba diém A (1;2;0), B(3;4;1)
, D(~1;3;2). Tim toa d6 diém C sao cho ABCD 1a hinh thang c6 hai canh ddy AB, CD
va c6 goc C bang 45°.

A. C(5;95). B. C(L5;3). C. C(=311). D. C(3;7;4).
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Cau 35. Trong khong gian voi hé toa do Oxyz, cho hinh chép déu S. ABCD , biét chiéu cao hinh

chép bang 6 va A(1;0;0),B(5;0,0),C(5;4;0). Goi [ (a;b;c) la diém cach déu 5 dinh cta
hinh chép (véi c > 0). Tinh gid tri ctia 7 =a +2b+3c.

A. T =41. B. 7 =14. C. T=23. D. 7 =32.

6. Huéng dan bai tdp ning cao — Hé truc toa do.

Cau 26.

Cau 27.

Cau 28.

Cho mit cau (8):(x=1) +(y=1)" +(z+2)" =9 va diém M (1;1;3). Qua M ké tiép tuyén
MA véimit cau (S) (A la tiép diém). D dai MA béng
A.4. B.1. C.5. D. 3.

Hudng dan giai
Theo tinh chat tiép tuyén thi M4®> = MI* - R* =25-9=16= MA=4. Chon A.
Trong khong gian véi hé toa d Oxyz, cho ba diém A4(2;0;0), B(0;2;0),C(0;0;2). Biét
rang tap hop cac diém M théa man M(M+m +MC ) =0 la mot mat cau. Tinh ban
kinh r cia mat cau do.
A r=1 B.r=£. Q.rzﬁ. D.r=£.

2 3 2
Huéng dan giai
. 222, A . VI

Goi G(E;g;gj la trong tam tam giac ABC, khi do gia thiét la:
MA3MG =0 MAMG=0. Vay M thudc mit cdu duwong kinh GA, béan kinh

NG

r =%GA :T' Chon C.
Cho mit cau(S): x>+’ +z° —2x—2y—2z=0 va diém A4(2;2;2). Diém B thay d6i trén
mat cau. Dién tich cuia tam giac OAB ¢ gid tri 1on nhat la
Al B.2. C. 3. D. 3.
Hudéng dan giai
Cach 1. Xét vi tri twong doi.
Nhén xét A thudc mat cau va OA khong d6i nén dién tich OAB 16n nhat khi dwong cao
keé tir B 16n nhat, khi d6 duong cao di qua tam I(1; 1; 1).
Mat khac 7(1;1;1) la trung diém OA, suy ra ABO la tam giac vudng can tai B, /B=R = NG)
vakhi d6 §=2+34/3/2=3. ChonD.
Cach 2. Bat dang thtic.

Nhéan xét diém B thudc mit cau duong kinh 04 =23 nén ABO vudng tai B va

S =i.2BO.BA si(Bo2 +BA) hay § siOAz =3 = max S =3 < BO=BA.ChonD.
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Cau 29.

Cau 30.

Cau 31.

Cho mat cau (S): (x—l)2 +(y—2)2 +(z+5)2 =16 va diém A(1;2;3). Goi I la tdm ctia mit
cau va diém B thudc mat cau sao cho IB + BA nho nhat. Toa do cuia diém B la
A. (1;2;-9). B. (1;2;9). C. (1,2;-1). D. (1;6; -5).

Huéng dan giai.
Cach 1. Phwong phap véc to.
Ta thdy diém A ngoai (S) va do IB = R = 4 khong d6i nén 4 + BA nhd nhat néu B thudc
tia [A. Goi IB=114=1(0;0;8),¢>0, do d6 =§=%:> 1B =(0;0;4) = B(1;2;-1).
Céch 2. Tric nghiém loai trtr.
Thtr tryc tiép cac ddp 4n A, C, D d€ tinh BA thi B(1;2;—-1) c6 BA =4 nho nhit.
Cach 3. Khao sat - BDT.
Tt phuong trinh (S) ta ¢6 |z+5|<4< -9<z<-1 (C6 thé loai dap an B tir day). Goi
B(x;;2) tacd AB* =(x—1) +(y—2)" +(z-3) =16—(z+5)" +(z-3)" =—16z>16.
Suy ra minAB=4<z=-1<x-1=0,y-2=0. Chon C.
Trong khong gian toa d6 Oxyz, cho diém A4(0;1;1), B(1;0;-3),C(-1;-2;-3) . Tim diém D trén
mt cau (S) c6 phuong trinh: x° + y° +2z° —2x+2z -2 =0, sao cho tt dién ABCD ¢ thé tich 16n
nhat.

A. (1,0;1). B. [Z;_—4; _—lj C. (_—l;i; _—Sj D. (-1 0).
333 33 3
Hudng dan giai.
Do dién tich ABC khong d8i nén V 16n nhat néu D cdch xa mp(ABC) nhat. Goi D(x; y; z)
sao cho ID L BA,ID 1 CB. Tacé: ID=(x~-1;y;z+1), BA=(~1;1;4), CB=(2;2;0) do do:

l-x+y+4z+4=0 va 2x—2+2y=0 suy ra x=3+2z,y=-2+2z thay vao mdt cau ta

dwgc phuong trinh (2+2z2)* +(2+22)* +(z+1)> =4, gidira z = —%,z = —%.

Ung vii z = —% thi tinh dugc y <0 nén loai C. Chon B.

[THPT Lwong Thé Vinh - Ha N6i] Trong khong gian Oxyz, cho 4(-2;3;1), B(2;1;0),
C(-3;-1;1). Tim tat ca cac diém D sao cho 4BCD la hinh thang c6 ddy 4D va

S scp =38 4pc -

A. D(8;7;-1). D. D(-12;-1;3).

5. l:D(—8;—7;1) . {0(8;7;—1)

D(12;1;-3) D(-12;-1;3)°
Hudng dan giai

Bién d8i 35 .50 = S 1pep =S isc +S1cp = Syop = 28,05 = AD = 2BC .

ABC —

Suy ra OD =20C —20B+0A (Nham 2 toa 6 C - 2 toa d6 B + toa d6 A ) va Chon D.

ABCD
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Cau 32.

Cau 33.

[THPT Tran Quéc Tuan] Trong khéng Oxyz, cho hinh thang ABCD vudng tai 4 va B
. Ba dinh A4(1;2;1), B(2;0;—1), C(6;1;0), hinh thang c6 dién tich béng 6+/2 . Gia st dinh
D(a;b;c), im ménh dé dung?
A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Huéng dan giai

Tinh AB =(1;~2;-2),BC =(4;1;1). Dit AD=tBC=1(41;1),t>0= AD =312

AB(BC+ AD
Tt dién tich da cho, ta cé: %: 62 < 9x/§(t+1) =122 = ¢ =%.

— 1
= AD=§(4;1;1), suy ra toa do D(%;%;gj: a+b+c=6.Chon A.

Trong khong gian Oxyz, cho hinh vudng ABCD, B(3;0;8), D(-5;-4;0). Biét dinh A4
thudc mat phéng (Oxy ) va co toa d6 la nhitng sO nguyén, khi do6 ‘@ +@‘ béng:
A. 510.. B. 6410.. C. 10V6.. D. 104/5.
Huéng dan giai.
Cach 1. Tinh truc tiép theo tich vd hudng.
Tinh AC=BD=+8*+4*+8 =12= BC =62 . Tird6 ta ¢4 :

T:‘a+5§ =,/(27?1’+5§)2 - T=\/122 +(6\/§)2 +2x7242 cos45° = 64/10 . Chon B.

Cach 2. Lap phuong trinh va hé thtc.

(Khi da hoc mat phang) Goi A(x; y;0) 1a dinh hinh vudng ABCD (x, y 1a cic s6 nguyén),
khi d6 ta cd6 A thudc mat phang trung truc cia DB c6 phuong trinh:
2x+y-4=0< y=4-2x.

Mit khdc BADA=0nén (x-3)(x+5)+y(y+4)=0=x’+2x—15+(4—2x)(8-2x) =0

= 5x* ~22x+17=0=> x=1e7 do dd A(1;2;0)=> CA+CB = (8;10;14) = |CA+CB|= 6110
Cach 3. Phuong phéap véc to - Stt dung tinh chat hinh binh hanh.

—_— —2 —— _— —2 ——
T*=|CA+CB| = AC*+BC*+2CACB va BA’=|Cd-CB| = AC’+BC* ~2CACB
nén cong hai vé ta dugc: T2 = 24C* + BC* =2.12° +72 =360 = T = 63/10.

Cach 4. Phuwong phép véc to - St dung tinh chat dac biét cua hinh vudng.

Tinh BD =+/8° +4° +8* =12. Goi I la tdm hinh vudng, ta cd T = ‘@ +CB|= ‘3H +F3‘
T* =108 =T = DB\/10 /2 = 64/10 . Chon B.

Loi binh.

Khi chting ta nam viing kién thitc vé véc to va tinh chat ctia né, cing nhu tinh chat
dac biét cua mdt sd hinh: vuong, chit nhat, thoi, thi viéc giai toan sé tdi wu (Nhu Cach 4
chang han). Ngoai ra trong Cach 1, Cach 3, C4ch 4 ta khong can diéu kién toa d6 A 1a s&
nguyén va mit phang Oxy . Tuy nhién khong thé bo di vi d6 1a diéu kién dé ton tai hinh

vuong.
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Cau 34.

Cau 35.

[SGD Vinh Phuc] Trong khong gian véi hé toa d0 Oxyz, cho ba diém A(1;2;0),
B(3;4;1), D (—1; 3;2). Tim toa do diém C sao cho ABCD 1a hinh thang c6 hai canh day
AB, CD vacé géc C bang 45°.
A. C(5;95). B. C(L53). C. C(=311). D. C(3;7:4).
Huéng dan giai.
Cach 1. Tinh goc gitra hai véc to.
Tac6 AB = (2:21) nén DC = t(2:2:1),t > 0 = C(26 — 1,26 + 3;t + 2)
— BC = (2t — 42t — L;t + 1) Ngoai ra ta 6 (56,170) — 45°
64t -8+ 4t—2+t+1) 1 3t_3 1
2 2 2 - $ < 2 2 2 - @
3t\/(2t—4) +(2t—1) + (6 +1) \/(Qt—4) +(2t—1) +(t+1)

st=2 = c(3;7;4).Chon D.

nén

Cach 2. Phan tich hinh hoc — xét vi tri twong doi.
A B

a

Ta c6:AB = (2;2;1),@ = (—2;1;2),% = (—4;1;1). Vé BE vuong goc véi DC tai E, goi

ABD = a = BDE, suy ra coscx:9+18_9 L:>sin0<:

1
233v2 2 V2
BE BC/\2 1
= = —— =
BD BD J2
Cach 3. Phan tich hinh hoc — xét vi tri twong doi.

Ma sino = BC = BD = 332. = C(3;7:4) thoa man.

Ta chitng minh dwoc tam gidc DAB vudng can tai A, vi AB = AD =3 va ABAD = 0.
Do d6 ABCD la hinh thang vudng tai A va D, C = 45° suy ra DC = 2AB = C (3; 7;4).
Cach 4. Tinh géc gitra hai véc to — Trac nghiém.
Vi ABCD la hinh thang va C=45° nén géc B = 135°. Goi C(x;y;z), tinh dugc
~2(x-3)-2(y-4)-1(z-1)
3y(x—3) +(y—4) +(z—1)
215
5
Trong khong gian véi hé toa dd Oxyz, cho hinh chép déu S. ABCD, biét chiéu cao hinh
chép bang 6 va A(1;0;0),B(5;0,0),C(5:4;0). Goi (a;b;c) la diém cach déu 5 dinh cta

BA = (~2-2;—1) va cos(BA,BC) = nhap bidu thic,

CALC (tht A) 5=9=5=KQ — (loai), B, C déu loai. Pap an D két qua —72.

hinh chép (v6i ¢ > 0). Tinh gia tri ctia 7 = a +2b+3c.
A.T=41.. B.T=14.. C.T=23. D. 7 =32.
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Hudng dan giai

Cach 1. Xét vi tri twong doi.
Nhén xét A, B, C déu thuéc mp(Oxy) nén D thudc mp(Oxy).
Goi H(3;2;0) 1a trung diém AC, vi SH 1 (4BCD),SH =6 nén S(3;2;6) va 1(3;2;c¢).

Ma SI* = I4* = [H* + HA* = (6~¢) = +8:>c=%2>1(3;2;%).

Vay T=a+2b+3c=3+4+7=14.Chon B.

Luuy.
Ngoai cach tinh trén, ta cting c6 cach tinh sau: Goi K la trung diém SA thi I thudc
mp trung triec cia SA do d6 SI.SH = SK.S4 :%SA2 =>S8[=6-c¢ :%.(4+4+36) =c :%.

Loi binh.

biém B trong gia thiét dé dam bao ABCD la hinh vudng, ta khong stt dung trong
tinh toan. Trong nhiéu trueong hop, bai toan khong c6 hinh minh hoa thi cadc em hay tw
vé hinh nhé. Sau khi vé hinh day du, cac em xda di va tw trinh bay ma khong c6 hinh vé
xem thé€ nao?. Pay la cach réen luyén tu duy triru tuong rat tot.
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III. CAC BAI TOAN CO BAN VE MAT PHANG.
1. Tém tit kién thirc co ban.

» Vecto phap tuyén: Néu vecto n#0 vaco gia vudng goc voi mit phang (a) thi

n duoc goi 1a vecto phép tuyén (VIPT) cua ().
» Phuong trinh tong quat: Phuong trinh Ax+By+Cz+D=0 voiA*+B>+C* %0
duoc goi la phuong trinh tong quét ctia mét phang ().
» Khoang cach: Trong khong gian Oxyz, khoang cach tir diém M (x,;y,;z,) dén
mit phing (a): Ax+ By +Cz+ D =0 dugc tinh theo cong thic:
| Axy + By, +Cz,+ D |
JL+B +C*

d(M,,(a)) =

n,.ng ‘

g

_

» Géc: Cong thire tinh géc gitta (o) va (B) 1a cos((a),(B)) =‘cos(na,nﬁ )‘ =

ju—

n

o

e Chu y:
v" Néu mit phang (a) c6 phuong trinh Ax+By+Cz+D =0 thi () c6 mot VIPT la
n=(4;B;C).
v" Phuong trinh mgt phang di qua diém M (x,;y,;z,) va c6 VIPT n=(4;B;C) la:
Ax=x,))+B(y—y,)+C(z-z,)=0.
* Thuong gap:
v' Cho n nhung trong dap an chi xudt hién k.n (thwong 1a —n;—2n;... ).
v Cho (P) song song vdi (Q), cho (P) vudng gbc véi doan thing (dwong thing).
* Ky nang giai toan:
Tt A(x—x,)+B(y—y,)+C(z—2,) =0 Ax+ By +Cz = Ax, + By, + Cz, =-D.

Ghi may Casio: Ax+ By +Cz bAm CALC nhap toa d6 M, két qua bang -D la du.
2. Cac vi du giai toan.
Vi du 12:Trong khong gian Oxyz, viét phuong trinh mit phang (P) c6 vécto phap tuyén

1 =(=7,10,1) va di qua M(10,1,9)1
A. (P):7x—-10y—-z-51=0 B. (P):7x—-10y—-z+51=0
C. (P):7x—10y—2+89=0 D. (P):10x+y+92+51=0
Hud6ng dan giai
Nhén xét cac dap an déu do6i hudéng VIPT da cho, nén ghi 7x — 10y — z bam CALC nhap
10=1=9 = két qua 51. Chon A.
Vi du 13:[MH 2017] Trong khong gian Oxyz, cho hai diém 4(0;1;1) va B(1;2;3). Viét phuong
trinh mat phang (P) diqua 4 va vudng gdc véi duong thang A4B.
A. (P):x+y+2z-3=0. B. (P):x+y+2z-6=0.
C.(P):x+3y+4z-7=0. D. (P):x+3y+4z-26=0.

Huéng dan giai
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Nhan xét cac dap an hé s cua x déu dwong, nén nham 1dy B triv A, ghi x + y +2z bam
CALC nhap 0=1=1= két qua 3. Chon A.
Vi du 14:Trong khong gian Oxyz, cho A(-1; 0; 2), mat phéng (P): 2x -y =z + 3 =0. Phuwong trinh
mgt phang (Q) qua A va song song (P) la:
A.2x-y-z-4=0. B.2x+y-z+4=0. C.2x-y-z+4=0. D.3 dap an kia sai.
Hudng dan giai
Ghi 2x -y —z bam CALC nhdp —1=0=2 = két qua - 4. Chon C.
Vi du 15:Trong khong gian Oxyz, cho mit phang (P):x+2y -2z 1= 0. Phuong trinh mat phang
(Q) song song (P) va cach (P) mot khoang 1a 3 1a
A (Q):x+2y-2z+8=0 B. (0):x+2y—2z+2=0
C.(Q):x+2y-2z+1=0 D. (Q):x+2y-2z+5=0
Hudng dan giai
n

Céc dép én déu c6 7 = (1;2;-2) = |n| =3, nham ldy D, - Dy, =+9. K&t qua Chon A.

Loi binh.
Lay diém M(x; y; z) tuy y thudc mp(P): Ax + By + Cz+ D =0nén Ax + By + Cz =-
D, va tinh khoang cach dén mit phang song song (Q): Ax + By + Cz + D’ =0 thi:

D-D
HEHO)= \/A2| +B? J|rc2 |

Vi du 16:Trong khong gian véi hé toa do Oxyz cho mit cau (S) tam 7(2:-3;0) va tiép xtic véi
mit phang (a): 2x -y +2z—1=0. Phuong trinh ctia mit cau (§) 1a
A (8):(x=2) +(y+3) +22 =4, B. (8):(x=2) +(y+3) +2* =2,
C.(8): (x+2) +(y-3) +2* =4 D. (S): (x+2) +(y-3) +2 =2.

Huéng dan giai
Loai cac dap an C, D vi sai tam I. Diéu kién ti€p xtcla: d(7,(P))= R, do d6 ghi vao may
|2x -y+2z-1
V22 412+ 22

Luuy.

bam CALC (nhap toa d0 I) 2=-3=0= két qua R=2. Chon A.

Trén day 1a may 580, d6i véi mdy 570, ... Cac em thay phim z bang phim F nhé!
Vi du 17:Trong khong gian Oxyz, cho A(1;1;0), B(3;5;2) va mit phang (a):x=2y+z-7=0.
Phuong trinh mét phang di qua hai diém 4, B va vudng géc véi («) 1a
A. x—z-1=0. B. x—z+1=0. C.x-y=0. D. x+y=0.
Huéng dan giai

Cach 1. Tric nghiém loai trtr.
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Kiém tra tinh vudng goc véi («), ghi x - 2y + z CALC nhap by 1=0=-1= thoa man,
CALC nhap 1=-1=0= (loai) va CALC nhap 1=1=0= (loai). Nhu thé loai C, D.
Kiém tra di qua diém : Thir toa d¢ diém A vao dap 4n A, théa man. Chon A.
Cach 2. Ty luan.
Tinh 4B =(2;4;2). Goi mp(f) can tim, do (f) qua 4,B va vudng géc véi (a) nén
ny =| 4B,n, |=n, =(1;,0;-1). Viét mp () di qua diém A, 1a x -z —1=0. Chon A.
Loi binh.

Cach giai tw ludn c6 wu diém la 6n tap duoc kién thic, tuy nhién thi trc nghiém
thi khong nén nhé! Theo cach 1 thi van hon.

* Chung ta co thé tinh @ = [E,Z} theo cach tw luan (theo dinh nghia) hodc st

dung Casio thuong dung. Sau day ta sé trinh bay cach tinh khéc Goi n, =(a;b;c), vi

- — +2b+c=0
ngAB=0,n,n, =0 nén ta c6 hé phuwong trinh ¢ ¢ , cho ¢ =1 ta duwoc
a-2b+c=0
a+2b=-1 i \ — o am
e’ giai ra ta co ket qua a=—1,b=0:>nﬂ=(—1;0;1) hay doi dau chon
a-2b=-

@ =(1,0;,—1) déu duoc.
¢ Thuc hanh thi khdc: Tinh hoic nhdm AB= (24;2) va nhin vao
(a¢):x—2y+z-7=0,bam MENU 912 (may 580)2=4=-2=val=-2=-1=két qua nhu
trén. Nhu vay ta chi can lvu y d6i ddu thanh phan z 1a duoc, nhdm va bdm may tinh
cyc nhanh (Hau nhw khéng can ghi).
Vi du 18:Trong khong gian Oxyz, cho cac diém A(5;1;3), B(1;2;6), C(5;0;4), D(4;0;6) . Mt phéng Q)
chita 4B va song song voi CDcd mot vecto phap tuyén la:
An=(251). B.n=(2;-1;3). C.n=(2-1L1). D.n=(L11).
Huéng dan giai
Nhdm 1ay A trit B, 1ay C trt Dva MENU 912 nhdp4=-1=3=val=0=2=
Két qua x =2, y =5 nhu thé ta ¢ n= (2;5;1) .Chon A.
Luuy.
Néu giai ra duoc phan sd thi quy dong thanh bd s6 nguyén cho dep.
Vi du 19:Trong khong gian véi hé toa dd Ozyz, cho ba diém A(S; —2; 1) ,B (0; 2; 1) ,C (—1; 2; 0) )
Phuong trinh mat phang (ABC ) la
A 4x—3y+42+2=0.. B. 42+ 3y+ 42+ 10=0.
C. 42+ 3y+42—-10=0. D. 42+ 3y— 42z —-2=0.
Hudéng dan giai
Nham 18y A trir B, 1dy A trit Cva MENU 912 nhdp3=-4=0=vad=-4=-1=
Kétqua x=-1,y = _73 nhu thé ta c6 n= (—1;?;1} hay chon n= (4;3;—4). Chon D.
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Loi binh.
Néu viét phwong trinh thi ghi 4x + 3y — 4z CALC nhap 0=2 =1 =két qua la 2. Viét

phuong trinh mat phang qua ba diém, ta con cach giai nhanh hon, ¢ phan sau.

Vi du 20:Trong khong gian Oxyz, cho t& dién ABCD c6 A4(2;-1;6); B(-3;-1;—4); C(5;-1;0);

D(1;2;1). Goi (P) lamat phang qua CD va chia t dién thanh hai phan, biét phan chita
Acé thé tich 1a 12. Viét phuong trinh mit phing (P).
A.3x+5y-3z-10=0 . B. x+4z-5=0.
C.2x+y+5z-9=0. D. 3x+4y-11=0

Huéng dan giai
Budc 1: Tinh thé tich t dién. Dé thdy phuong trinh mp(ABC) 1a y + 1 =0, suy ra duong
cao ha tir dinh D 1a #=3. Tinh BA=(5;0;10),BC =(8;0;4).

Suy ra S, 5 =%\/125.80—(40+40)2 =30. Vay V :%.3.30 =30,

Budc 2: Xac dinh giao diém E cua (P) v6i AB. Goi thé tich phan chita dinh A 1a 7, khi
do ti s6 thé tich la

V12 2 BA_ 4z 2o o
V30 5 BA 5
Budc 3: Viét phueong trinh (P) di qua ba diém C, D, E.
Mit phing la (P):2x+y+5z-9=0. Chon C.
Loi binh:
Bai toan khong qua kho nhung tinh toan kha nhiéu, HS ban co ban khong duoc

3044208 _ 1o _y.5)

hoc vé ti s6 thé tich ctia khdi chép. Tuy nhién cac em ¢6 thé hinh dung nhu sau: Tt E va
B ha cac duong cao xudng ddy ACD thi ti sG thé tich bang ti sG cac dwong cao va bang
EA : BA.

3. Bai tap kiém tra.

Cau 36:

Cau 37:

Viét phuong trinh mét phang (P) c6 vécto phap tuyén n= (1,-3,-7) vadiqua M(3,4,5)

A.(P):x-3y-T72+20=0 B. (P):x—3y—-Tz-44=0

C.(P):3x+4y+52z+44=0 D. (P):x-3y—-7z+44=0

Trong khong gian Oxyz, cho tam giac ABC véi A(1; 0; 0), B(0; -1; 3), C(1; 1; 1). Viét

phuong trinh mit phang (P) di qua diém C va vudng géc véi AB

A x+y-3z+1=0. B.x+y-3z-1=0. C.x+y+3z-5=0. D.x-y+3z-1=0.
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

[MH 2017] Trong khong gian Oxyz, cho hai diém A4(0;1;1) va B(1;2;3). Viét phuong
trinh mit phang (P) diqua 4 va vudng géc véi duong thang AB.

A. (P):x+y+2z-3=0. B. (P):x+y+2z-6=0.

C. (P):x+3y+4z-7=0. D. (P):x+3y+4z-26=0.

[DE 2017] Trong khong gian Oxyz, phuwong trinh nao dwdi day la phuong trinh mat
x-1_ y+2 z-3 )
2 1

phang di qua diém M (3;-1;1) va vudng goc véi duong thang A:

A 3x-2y+z+12=0 B.3x+2y+z-8=0
C.3x-2y+z-12=0 D. x-2y+3z+3=0
[DE 2017] Trong khong gian véi hé toa dd Oxyz, cho diém M (3;—-1;-2) va mat phang
(@):3x—y+2z+4=0. Phuong trinh m4t phang di qua M va song song véi (a)la:
A.3x+y—-2z-14=0 B.3x-y+2z+6=0 C.3x—yp+2z-6=0 D.3x—y-2z+6=0
[MH 2018] Trong khong gian Oxyz, cho hai diém A(-1;2;1) va B(2;1;0). Viét phwong
trinh mdt phang di qua 4 va vuong géc véi duong thang 4B .
A.3x-y-z-6=0. B.3x—y—-z+6=0. C.x+3y+z-5=0. D.x+3y+z-6=0.
Trong khong gian Oxyz, cho mit phang (P) : 2x -3y +6z +19 = 0 va diém A(-2;4;3). Lap
phuong trinh téng quat ciia mit phang (Q) di qua A va song song vdi (P).
A. (Q) : 2x -3y +6z +5=0 B. (Q) : 2x -3y +6z +12=0
C. (Q) : 2x -3y +6z -2=0 D. (Q) : 2x -3y +6z -9=0
Trong khong gian Oxyz, viét phuong trinh mit phang (P) di qua diém M (-2;3;1) va
song song v6i mat phang (Q): 4x—2y+3z-5=0
A. 4x-2y—3z-11=0 B. 4x-2y+3z+11=0
C. 4x+2y+3z+11=0 D. -4x+2y-3z+11=0
Trong khong gian Oxyz, im cac mit phang chita nhitng diém cach déu hai mit phang
(P):x+2y+z-1=0;(Q):x+2y+2z+5=07?
A. x+2y+z+1=0. B.x+2y+z+2=0. C.x+2y+z+3=0. D.x+2y+z=0.
Trong khong gian Oxyz, goi (P)la mat phang song song véi mat phang
(0):2x-4y+4z-14=0 va cach diém 4(2;-3;4) motkhoang bang 3. Viét phuong trinh
ctia mit phang (P).
A x—2y+2z-25=0. {2x_4y+4z_41:0 .

2x—4y+4z-23=0
Cox—2y+2z-7=0. D. [x_2y+2z_2520

x=2y+2z-7=0

Trong khéng gian v6i hé toa d6 Ozyz, phuong trinh mat cau tam 7 (1; -1 O) va tiép xuc

v6i mat phing (P): 22+ 2y —2+3=01a

A (z—1) +(y+1) +2 =1.. B. (v +1) +(y—1) +2*=1.

2

C.(x+1)2—|—(y—1>2—|—z2:9. D.(x—1)2+(y+1) +25=9.
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Cau 47:

Trong khong gian Oxyz, tit ca gia tri thuc ctia tham s6 m d€ mat phang

x+my+2mz+4 =0 ti€p xtic véi mit cau (x—1)° +(y+3)° +(z-2)’ =1 la
1
A m=1lvm=4. B.mz—%vmzl. Q.mz—%vm=4. D.mz—Evm=2.

(Céc ciu tir 36 dén 47: Hoc sinh tu giai).

4. Bai tap nang cao.

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

[Dé 2018 BGD] Trong khong gian Oxyz, cho diém 4(1;2;3) va mit cau
(S):(x—Z)2 +(y—3)2 +(z—4)2 =2. Xét cic diém M thudc (S) sao cho duong thing
AM +ti&p xtac véi (), M ludn thuéc mat phing c6 phuong trinh 1a

A. 2x+2y+2z+15=0. B. 2x+2y+2z-15=0.

C.x+y+z+7=0. D. x+y+z-7=0.

Trong khong gian Oxyz, phuong trinh mat phang di qua 4(1;-1;3) vudng géc véi mit
phang (Q):x—2y+2z+1=0 va cach gbc toa &6 mot khoang bang g

A . 8x-y-5z+6=0. B.2x+z-1=0. C.8x+y-3z+2=0. D.2x+y-1=0.
Trong khong gian véi hé toa do Oxyz cho ba diém A(2;-1;1), M (5;3;1), N(4;1;2) va
mit phang (P):y+z=27. Biét rdng ton tai diém B trén tia AM , diém C trén (P) va
diém D trén tia AN sao cho t& giac ABCD 1a hinh thoi. Toa d6 diém C la

A. (-15;21;6). B. (21;21;6). C. (-15;7;20). D. (21;19;8).

Trong khong gian Oxyz, viét phuong trinh mat phang (P) chita hai duong thang di:

x—1 y+2 z-3 x+2 y-4 z-3

va dz: la
2 3 1 2 3 1
A.x+2y-5z+12=0. B.7x+2y-z+3=0.
C.2x+y-7z+21=0. D.2x-y+7z+5=0.

Trong khéng gian Oxyz, cho A4(0;2;0),B(0;0;-2),C(1;1;1),D(-1;1;0). Mt phang (P )
qua A va B thoa man d(C;(P))=d(D;(P)) c6 phuong trinh la

A. x+2y-2z-4=0. B.x-2y+2z+4=0. C. x+2y+2z-4=0. D. x-2y-2z-4=0.

Trong khong gian Oxyz, cho tit dién ABCD c6 cac dinh A(1;2;0), B(-2,3,1), C(2;-11),
D(0;-2;1). Goi (@)la mit phiang song song va cach déu hai duong thdng 4B, CD.
Phuong trinh mit phéng () 1a

A x+2y+5z+7=0. B.x+2y+5z-7=0. C. x-2y+5z-3=0. D. x-2y+5z+3=0.

Trong khong gian Oxyz, viét phuong trinh mit phing («) cach déu 4 diém
A(-1;2;0),B(0;1;1), C(-2;-1;-1) va D(-3;-1;4), sao cho (&) song song véi ca 2 duong

thang AB va CD.
A (a):5x+6y+z-5=0. B. (a):x—z+4=0.
C. (a):5x+6y+z+5=0. D. (a):—15x+6y—3z—15=0.
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Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Trong khéng gian Oxyz, cho duong thing d, c6 vecto chi phuong u = (1;0;-2) va di qua
x+3 y-1 z+4
==

duong thang d, va d,c6 dang ax+by+cz+11=0. Gia tri a+2b+3c bang
A. -42. B. -32. C.11. D. 20.
[HOI 8 TRUONG CHUYEN] Trong khong gian hé toa d0 Oxyz, mat phfmg

diém M(1;-3;2), d,: . Phuong trinh mat phéng (P) cach déu hai

x=1_ y+2 z-1
1 2

va

(P):x+ay+bz+c=0(c>0) song song véi 2 dudong thang d,:

x-1_y-1_z+2

d,: 5 1 T Khoang cich tir d, dén (P) béng 2 lan khoang cach tir d, dén
(P). Gia tri ctia a+b+c bang
A. 14. B. 6. C. 4 D. 6.

Trong khong gian Oxyz, mit phing (P) di qua hai diém A(1;1;1), B(0;2;2) dong thoi
cit cac tia Ox,Oy lan luot tai hai diém M,N (khong trung véi goc toa dd O) sao cho
OM =20N Tim mot vecto phép tuyén cua (P)?

An=(21). B.n=(-1;-21). C.n=(1;2;0). D.n=(1;-21).
[THPT Chuyén Ha Long] Trong khong gian Oxyz, cho ba diém 4(3;0;0), B(1;2;1), va
C(2;-1;2). Biét mat phéng qua B, C va tam mat cau noi tiép t& dién OABC c6 mot
vecto phap tuyénla (10;a;0). Tong a+b la:

A. 2. B.2. C. 1. D. 1.

[SGD Quang Nam] Trong khong gian véi hé truc toa d0 Oxyz, cho hai diém A4(1;1;0),
B(0;-1;2) . Biét rdng c6 hai mat phang cling di qua hai diém 4, O va ciing cach B mdt
khoang bing /3 . Vécto ndo trong céc vécto dudi day 1a mot vécto phap tuyén ciia mot
trong hai mt phang do.

A n=(L-1;-1). B.n=(L-L-3).  C. n=(L-15). D. n=(1;-1;-5).
[HOI 8 TRUONG CHUYEN] Trong khong gian Oxyz, cho ba mit phéing
(P):x+y+z-1=0, (Q):2y+z-5=0 va (R):x—y+z-2=0. Goi () la mit phing qua
giao tuyén ctia (P) va (Q), dong thoi vudng goc voi (R). Phuong trinh ctia (o)la
A.2x+3y-5z+5=0. B. x+3y+2z-6=0. C. x+3y+2z+6=0. D. 2x+3y-5z-5=0.
[THPT Chuyén DH Vinh] Trong khong gian Oxyz cho mit phang (a):x-z-3=0 va
diém M (1;1;1). Goi 4 la diém thudc tia Oz. Goi B la hinh chiéu ctia 4 1én («). Biét

rang tam gidc MAB can tai M . Dién tich ctia tam gidc MAB bang

A. 63 . B.ﬂ. c. V123 D. 34/3.
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5. Heéng dan bai tap nang cao.

Cau 48:

Cau 49:

Cau 50:

[Dé 2018 BGD] Trong khong gian Oxyz, cho diém 4(1;2;3) va mit cau
(S): (x—2)2 +(y—3)2 +(z—4)2 =2. Xét cic diém M thudc (S) sao cho duong thing
AM +ti&p xtc véi (S), M ludn thuéc mat phing c6 phuong trinh 1a
A. 2x+2y+2z+15=0. B. 2x+2y+2z-15=0.
C.x+y+z+7=0. D. x+y+z-7=0.

Huéng dan giai
Ttr tinh chat tiép tuyén ta cd AM* = AI’ —R* =3-2=1, do d6 M thudc mit cau tam A
c6 phuong trinh x* +y* +z> —2x—4y—62z+13=0.
M thudc (S) viét dang x* +y” +z° —4x—6y—8z+27=0.
Trtr cac v€ va raut gon ta duoc x+ y+z-7=0. Chon D.

Trong khong gian Oxyz, phuong trinh mat phang di qua A4(1;-1;3) vudng géc véi mat

phang (Q):x—2y+2z+1=0 va cach gbc toa &6 mot khoang bang g

A.8x—y-5z+6=0. B.2x+z-1=0. C.8x+y-3z+2=0. D. 2x+y—-1=0.
Hud6ng dan giai

Buéc 1: Goi VIPT ctia mét phang la n= (a;b;c). T tinh vudng goc ta c6: a—2b+2c¢=0

Suy ra a =2b-2c va phuwong trinh(P): (2b-2¢)(x—1)+b(y+1)+c(z-3)=0.

Budc 2: Tir khoang céch ta co [2e-2b+b-3d = s & 5]b+ | =5b +5¢* ~8he
\/(Zb—2c)2 +b 4+ D

=18bc=0=b=0Uc=0.
Budc 3: Néu b =0 thi chon c=- 1 ta c6 a =2, phuong trinh mp(P): 2x—z +1=0.
Néu ¢ =0 thi chonb =1 ta c6 a =2, phuong trinh mp(P) : 2x +y -1=0. Chon D.
Trong khong gian véi hé toa do Oxyz cho ba diém A(2;-1;1), M (5;3;1), N(4;1;2) va
mit phang (P):y+z=27. Biét rdng ton tai diém B trén tia AM , diém C trén (P) va
diém D trén tia AN sao cho t& giac 4BCD 1a hinh thoi. Toa d6 diém C la
A. (—15;21;6). B. (21;21;6). C. (—15;7;20). D. (21;19;8).
Hudng dan giai.

A

s
pal

Ta cé AB =mAM = m(3;4;0); AD = n4AN = n(2;2;1). Ma AB = AD
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Cau 51:

Cau 52:

Cau 53:

suy ra 5mz3n:>m:3?n. Khi d6 ta co E—I—E:n[%;%;O]—{—n(Z;Z;l):[19%;%;5?”]

Suyra C 19”;—10;22’;_5;571:5 thudc (P) ta duwoc n=5=m=3 va C(21;21;6).

Chon B.
Cach 2. Trac nghiém.

Goi C(x;y;z). Tte AC la phan giac cia géc BAD nén COS(W,A_C") = COS(F\], TC‘)

3(x—2)+4 ) 2(x—2)+2 )+1(z—1
ay G )1_— (y+)_ (x=2)+ ();+ J+1(z ):0.NhépbiéhthfrcvéoméyCasio

CALC nhap cac dap an va chon B (Vi cac di€ém trong dap an déu thudc (P)).

Trong khong gian Oxyz, viét phuong trinh mat phang (P) chita hai duong thang di:

x—1 y+2 z-3 x+2 y-4 z-3

va dz: la
2 3 1 2 3 1
A . x+2y-5z+12=0. B.7x+2y-z+3=0.
C.2x+y-7z+21=0. D.2x-y+7z+5=0.

Hud6ng dan giai
Ta thay hai duong thang cé ciing vtcp U= (2;3;1) nén hai dwong thang song song.

Véc to M\M, :(—3;6;0) nén vao MENU 91 2 nhdp 2=3=-1= va -3=6=0= ta c6

) -1 -
x=7,y=7:>n=(2;1;—7) va phuong trinh la: 2x+y—-7z=-21. Chon C.

Trong khong gian Oxyz, cho A4(0;2;0),B(0;0;-2),C(1;1;1),D(-1;1;0). M4t phang (P)
qua A va B thoa man d(C;(P))=d(D;(P)) c6 phuong trinh la
A. x+2y-2z-4=0. B. —x+2y-2z-4=0.
C.x+2y+2z-4=0. D. x-2y-2z-4=0.
Hudng dan giai
— — 1 !
Tinh BA=(0;2;2), DC=(2;0;1) va I(O;I;EJ 1a trung diém cta CD. Thtt toa d6 I vao
cac dap an déu khong théa man. Vay khong cé treong hop (P) di qua L
Treong hop (P) chita AB va song song CD, vao MENU 9 1 2 nhap 0=2=-2= va
2=0=-1= ta duoc x=_71,y=—1:>71=(1;2;—2) vamp(P): x+2y—-2z-4=0. Chon A.
Trong khong gian Oxyz, cho tit dién ABCD c6 cac dinh 4(1;2;0), B(-2,3,1), C(2;-1L1),
D(0;-2;1). Goi (@)la mat phing song song va cach déu hai duong thdng 4B, CD.
Phurong trinh mit phang («) la
A x+2y+5z+7=0. B. x+2y+5z-7=0. C. x—2y+5z-3=0. D. x-2y+5z+3=0.
Hud6ng dan giai

Tinh BA= (3;-1;-1), DC = (2;1;0) va ching khac phuong, vao MENU 912
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Cau 54:

Cau 55:

Cau 56:

nhap 3=-1=1= va 2=1=0= ta duoc x:%,y:%:%:(l;—ZS).

. 1
(a) qua trung diém I(—I;E;lj cua BD, phuong trinh1a x-2y+5z=3. Chon C.

Trong khong gian Oxyz, cho cac diém A(-1;2;0),B8(0;1;1), C(-2;-1;-1), D(-3;-14).
Viét phuong trinh mit phang () cach déu 4 diém A, B, C, D sao cho (&) song song
vdi ca 2 duong thang AB va CD.
A. (a):5x+6y+z-5=0. B. (a):x—z+4=0.
C. (a):5x+6y+z+5=0. D. (a):—15x+6y—3z—15=0.

Hud6ng dan giai
Tinh E=(1;—l;l), RT:(I;O;—S) va chiing khac phuong, vao MENU 9 1 2 nhap

l=-1=-1=va 1=0=5= ta duwoc x:5,y:6:>71:(5;6;1).
, -3...5 A T
(a) qua trung diém 1(7;0;5j ctia BD nén phuong trinh la 5x+6y+z=-5. Chon C.

Trong khong gian Oxyz, cho dudng thing d, c6 vecto chi phuong u = (1;0;-2) va di qua
x+3 y-1 z+4
==
duong thang d, va d,c6 dang ax+by+cz+11=0. Gia tri a+2b+3c bang
A. -42. B. -32. C.11. D. 20.

Hudéng dan giai.

diém M(1;-3;2), d,: . Phuong trinh mat phéng (P) cach déu hai

Vao MENU912nhip 1=0=2=& 1=-2=-3= tacd n=(4;52). Tré vé MENU 1
Ghi [4x+ 5y +2z +11| CALC nhap toa do diém M két qua bang 4.

CALC nhap toa d6 diém N (-3;1;-4) thudc duong thang d,, két qua 4 thoa man.
Vay (P):4x+5y+2z+11=0 nén a+2b+3c=20. Chon D.

[HOI 8 TRUONG CHUYEN] Trong khong gian hé toa d6 Oxyz, cho 2 duong thing

dlzx—1:y+2:z—1 va dzzx—lzy—1:z+2
1 1 2 2 1

song song voi d,,d, va khoang cach tit d, dén (P) béng 2 lan khoang cach tir d, dén

. Mit phing (P):x+ay+bz+c=0(c>0)

(P). Gi tri cia a+b+c bang
A. 14. B. 6. C. 4. D. 6.
Hud6ng dan.
(MENU 91 2) E = [MT,Z] = (1;—3;1) nén phueong trinh (P):x-3y+z+c=0(c>0).
Thay toa d§ cdc diém ctia duong thang vao (P) va gia thiét c6 [8+c|=2[c—4|= c =16.

Vay a+b+c=-3+1+16=14. Chon A.
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Cau 57:

Cau 58:

Cau 59:

Trong khong gian véi hé toa do Oxyz . Mt phang (P) di quahai diém A(1;1;1), B(0;2;2)
dong thoi Ccat cac tia Ox,Oy Tan luot tai hai diém M, N (khong trung véi gdc toa d6 O)
sao cho OM =20N Tim mét vecto phap tuyén cua (P)?
A.n=(1;21). B.n=(-1;-21). C.n=(1;2;0). D.n=(1;-21).
Hudéng dan.

Goi M (m;0;0),N (0;7;0), vi OM =20N nén m=2n, suy ra
NM =(2m;-1;0)=n(2;-1;0) va BA=(L;~1;~1). Vao MENU 9 1 2 nhap 2=-1=0= va
l=-1=1=tadwocx=1,y=2.
Vay mot VIPT ctia (P) 1a n=(1;2;1). Chon A.
[THPT Chuyén Ha Long] Trong khong gian Oxyz, cho ba diém A4(3;0;0), B(1;2;1), va
C(2;-1;2). Biét mat phang qua B, C va tam mat cau noi tiép t& dién OABC c6 mot
vecto phap tuyén la (10;a;b). Tong a+b la:
A. 2. B. 2. C. 1. D. -1.

Hudng dan giai
Goi tam mat cau noi tiép it dién OABC la I(x;y;z). Diém I cach déu 4 mat caa OABC,
ta khong can tim toa do I, ma theo yéu cau xét diém I thudc mit phang chira BC, do dé:

Ta c6 phuong trinh (0BC): x—z=0. Mgt phang (BCA): 5x+3y+4z-15=0.
o

c
Tam / cach déu hai mit phang (0BC) va (4BC) suy ra:

|x—z|_|5x+3y+4z—15| PN y+3z-5=0 (a)'
N 52 10x+3y—z-15=0 (ﬂ)
Theo dé bai thi ta chon (). Vay a=3, b=—1 nén a+b=2.Chon B.

[SGD Quang Nam] Trong khong gian véi hé truc toa d0 Oxyz, cho hai diém 4(1;1;0),
B(0;-1;2) . Biét rdng c6 hai mat phang cling di qua hai diém 4, O va ciing cach B mdt
khoang bang /3 . Vécto nao trong céc vécto dudi day 1a mot vécto phap tuyén ctia mot
trong hai mt phang do.

A n=(L-1;-1). B.n=(L-L-3).  C. n=(L-15). D. n=(1;-1;-5).

Diém B cach déu hai mit phing (P) va (P') nén mit phang (O4B) la mit phan
gidc cia hai mat (P) va (P'). Néi cach khac cac mat (P) va (P') cung ti€p xtic voi mat
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Cau 60:

Cau 61:

cau tam B, ban kinh R =+/3 (Twong tu cau 58). Sau day la cach giai thuong dung:
Goi n, = (a;b5c) L OA = (1;1;0) nén n= (a;—a;c) va phuong trinh (P):ax—ay+cz=0.

2c
d(B.(P)) =3 |a+—
( ( )) C)\/a2+a2+c2

Vay c6 hai véc to n= (1;-1;1) hodc n= (I;-1;5). Chon C.
[HOI 8 TRUONG CHUYEN] Trong khong gian Oxyz, cho ba mit phéing
(P):x+y+z-1=0, (0):2y+z-5=0 va(R):x-y+z-2=0. Goi («) la mit phang qua

=\/§ <:>cz+4ac—5a2=O<:>{C:a .
c=5a

giao tuyén ctia (P) va (Q), dong thoi vudng goc véi (R). Phuong trinh (o) la

A. 2x+3y-5z+5=0. B. x+3y+2z-6=0. C. x+3y+2z+6=0. D. 2x+3y-5z-5=0.
Hudéng dan.

Cach 1. Tric nghiém loai trtr.

Loai cdc d4p 4n A va D vi cac mit phang khong vudng géc véi (R).

Cong cac vé cta (P) va (Q) thita cé dap an B.

Cach 2. Ty luan.

Goi d 1a giao tuyén cta (P) va (Q),d di qua M(- 4; 0; 5) va c6 Z = [ﬁ;,ﬁ;] =(L1-2).

Ma (a) vudng géc voi (R) nén n, = [uj,a] =(1;3;2) do d6 phuong trinh la:
x+3y+2z=6. Chon B.
[THPT Chuyén DH Vinh] Trong khéng gian Oxyz cho mit phing («):x-z-3=0 va
diém M (1;1;1). Goi 4 la diém thudc tia Oz. Goi B la hinh chiéu ctia 4 1én («). Biét
rang tam gidc MAB can tai M . Dién tich ctia tam gidc MAB bang
A. 643 B 23 c. M2 D. 343.

2 2

Huéng dan giai

Cach 1. Thiét 1ap phuwong trinh.
Goi () 1a mit phang d6i xting véi (a) qua diém M, phuong trinh (f):x-z+3=0.
Do MA =MB nén diém A la giao cua () va truc Oz, toa d6 4(0;0;3).

Ta c6 AB=d(4,(a))=3v2. Dién tich S—%AB M4* - (AfJ =%.3\/5. 6—%=¥.

Cach 2. Phuong phép véc to - Khtr dan 4n (don bién).
Goi B(x;y;x-3)e(ar) (GOm hai an x, y) thi BA=tn, =(,0,~t) = A(x+1;y;x-3-1).
(Da thém vao bién t) cho A thudc Oz, ta c6 t =-x, y =0 va duoc 4(0;0;2x-3).

3x— 3x—-6

Goi 1(2 0; jlétrungdié’mAB,tacé W..ZzO@%—l—( —1j=0<:>x=3.

T d6 BA=3(~1;0;1),MI == (1;-2;1) = :_3f f_i Chon B.
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IV. MAT PHANG THEO POAN CHAN VA UNG DUNG.
1. Tém tat kién thirc co ban.
" Mit phang (P) cit ba truc Ox, Oy, Oz tai cac diém 4(a;0;0), B(0;5;0),C(0;0;c)

(abe #0) c6 phuong trinh: = +2 +Z =1 va duoc goi 1a mit phing theo doan chén.

a b c
* Quy dong mau thtic ta dwoc phuong trinh tong quét: bex +cay +abz —abe = 0.
v Né&u G(x,;¥,;2,) 1a trong tAm tam gidc ABC theo doan chan thi: a =3x,, b =3y,
, ¢ =3z, va phuong trinh mat phang 1a: y,z,X +2,X, 7 + X, ¥, = 3%,,2, = 0.
v Néu H (xo ; yo;zo) la triee tam tam giac ABC theo doan chin thi: phuong trinh mat
phang 1a x,x+y,y+ 2,z —(x02 +y, + zoz) =0.

* Ung dung.

* Gid str mgt phing (e) di qua ba diéim M,N, P bit ki va cé phwong trinh
Ax+By+Cz+D=0 (D #0), nghia la (&) khong qua goc O, khi dé chuyén vé’
va chia cd hai vé'cho =D # 0 ta dwegc phwong trinh dang: mx+ny+ pz=1 (2).

Nhuw thé'ta thay toa ¢ cic diém M,N,P vao (2) va gidi hé ba dn m, n, p (CASIO).

* Luuy.
V& trai (2) 1a toa d9 cac diém can nhap, vé& phai cta (2) bang 1, khi giai ra phan
s0, BCNN cua m, n, p chinh 1a -D (Hodc quy dong tryec tiép, xem VD 23, VD 24).
2. Cac vi du giai toan.
Vi du 21.Trong khong gian Oxyz, cho diém G(1;4;3). Viét phuong trinh mdt phang cét cac truc

Ox,0y,0z lan lugt tai 4,B,C sao cho G la trong tam t& dién OABC ?
y oz

s N T A DY N A
416 12 4

—=1. C —+—+—=1. D.2+2 42
16 12 3 12 9 3 12 9

Hudng dan giai

Vi O4+0B+0C =30G, nén tir toa d6 G(1;4;3) suyraa=3,b=12,c=9. Chon C.

Vi du 22.Trong khong gian Oxyz, cho di€ém H (-2;1;1). Viét phuong trinh mit phing cat cc truc
Ox,0y,0z lan lugt tai 4,B,C sao cho H la truc tam cua tam giac ABC.
A.x+y-2z+3=0. B.2x-y-z+6=0. C.x-2y-2z+6=0. D. x-2y+z+3=0.

Hudng dan giai
Phuong trinh la —2x+y+z—(22 +1° +12)=0 & 2x—y—z+6=0.ChonB.

Vi du 23.Trong khong gian Oxyz, cho t dién ABCD c6 A(2; 3; 1), B(4; 1; -2), C(1; 3; 2) va
D(-2;3;-1). D6 dai duong cao ké tir D cuia tit dién la
A. 4. B. 1. C.3. D. 2.

Huéng dan giai

Vao MENU 9 1 3 (Giai hé ba an) nhap dong dau 2=3=1=1=donghai4=1=-2=1=

32 GV:Nguyen Xuan Chung



2 1 2 2 1 2
e L (UBC):Zx— 22—
3 3P =37 (4BC):Sx—y+3

hay viét thanh < 2x—y+2z—-3=0,dodé d (D,(ABC)) =4. Chon A.

vadongbal=3=2=1=kétqua m=

Vi du 24.Trong khéng gian Oxyz, cho A4(3,-2,-2), B(3,2,0), C(0,2,1) va D(-1,1,2). Mit cau

tAm A va tiép xtic véi mit phang (BCD) c6 ban kinh bang:
A.9. B. 5. C.14. D. V3.
Huéng dan giai
Vao MENU 9 1 3 (Giai hé ba an) nhap dong dau 3=2=0=1=donghai 0=2=1=1=

1 2 3 1 2 3
vadongba-1=1=2=1=kétqua x=—,y=—,z=—=(BCD):—x+—y+—z=1ha
g q V=== (BOD)i a2y 4o y

viét thanh < x 42y 43z -7 =0, do d6 R = d(4,(BCD))=+/14. Chon C.

Vi du 25. Trong khong gian Oxyz, cho ti dién ABCD c6 A(0;1;-1); B(1;1;2); C(1;-10);

D(0;0;1). Viét phuong trinh ctia mit phing (P) qua 4, B va chia tt dién thanh hai khéi
ABCE va ABDE c6 ti s8 thé tich bang 3.

A. 15x—4y—52-1=0. B. 15x+4y—5z—1=0.
C.15x+4y-5z+1=0. D. 15x—4y+5z+1=0.

Hudng dan giai
Ti s8 thé tich bang CE:DE =3 nén CE = El — CE = é@ = é(— 1;1;1) = E[l,—l,é]
CD 4 4 4 4
Viét phuong trinh (ABE), vao MENU 9 1 3 nhéap dong dau 0=1=-1=1=dong hai

1=1= 2=1=Védbngba%:—%:%: 1=tadwgc x=15,y=—4,z=—-5.Chon A.

3. Bai tap kiém tra.

Cau 62:

Cau 63:

Cau 64:

Trong khong gian Oxyz, goi ()la mit phang qua cac hinh chiéu cua 4(5;4;3)1én cac

truc toa do. Phuong trinh ctia mit phang (a)la:

A2 2o, B. 12x+15y+20z+60=0.
5 43
C. 12x+15y+202-60=0. D.§+§+§—60=O.

Trong khong gian Oxyz, viét phuong trinh mit phang (@) qua M (1;2;3) va cit Ox, Oy,
Oz lan luot tai 4, B, C (khac gdc toa do O) sao cho M la tryc tam tam giac ABC

A. x+2y+3z+14=0. B.2+2+Z-1=0.
123
C.3x+2y+z-10=0. D. x+2y+3z-14=0.

Trong khong gian Oxyz, cho cac diém A4(1;0;0), B(0;2;0), C(0;0;m). D€ mit phing

(ABC) hop véi mit phéng (Oxy) mot goc 60” thi gia tri ctia m la:

A.m:ig B.m:ir2 Q.mzir/2 D.m:ié.
5 5 5 2
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Cau 65:

Cau 66:

Cau 67:

Cau 68:

Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Trong khong gian Oxyz, cho 4 diém A(2; 0; 0), B(0; 4; 0), C(0; 0; 6), D(2; 4; 6). Viét phuong
trinh mat phang di qua A va song song véi mét phang (BCD)

A.6x-3y-2z-12=0. B.6x-3y-2z+12=0.
C.3x+2y-6z-6=0. D.3x-2y+6z-6=0.

Trong khong gian Oxyz, cho bon diém A(2; 3; 4), B(1; 2; 3), C(-2; 1; 2), D(-1; 2; 3). Viét
phuong trinh mat cau (S) tam A va tiép xtic véi mit phang (BCD)

A. (x =22+ (y = 3)2 + (z +4)2 = 16. B. (x =22+ (y = 3)2 + (z — 4)2 = 32.

C. (x+2)2 +(y +3)2+ (z - 4)2=16. D. (x =22+ (y —3)2 + (z + 4)2 = 32.

Trong khong gian Oxyz, cho mit phang (Q):2x+2y-z-4=0.Goi M, N, P lan
lwot 12 giao diém ctia mit phang (Q) véiba truc toa d6 Ox, Oy, Oz. Dudng cao MH
cua tam giac MNP c6 mot vécto chi phuong la

Acu=(-3%4-2). B.u=(2-42). Cu=(5-42). D.u=(-5-42).
Trong khong gian voi hé toa d6 Oxyz, cho t& dién ABCD véi A4(1;050), B(0;1;0),
C(0;0;1), D(-2;1;—1). Thé tich cta t dién ABCD bang:

A. a. B. 5. c:. D. 2.
5 6
Trong khong gian R{|}, cho hai diém P (5:3:3), Q (44:4) . Mt phang (s) thay ddi qua P /40

cAt cac truc R | AR} 1an luot tai E(3se3) AF (335 #e= 34£=3) . Tim ménh dé diing
A. ef=5(e+1). B.ef= 2+, C. ef=e+tf, D. ef=e—f.
e

Trong khéng gian Oxyz, cho cac diém 4(1;0;0), B(0;5;0),C(0;0;¢) trong d6 b,c duwong
va mit phang (P):y-z+1=0. Biét rdng mit phang (4BC) vudng goc véi (P) va
d(0;(4BC))= %, ménh dé nao sau day ding?

A. 3b+c=3. B. 2b+c=1. C.b-3c=I. D. b+c=l.

[THPT Chuyén Tran Pha-Hai Phong] Trong khong gian Oxyz, viét phuong trinh mat
phfmg (P) chita diém M (1;3;-2), cit cac tia Ox, Oy, Oz lanluot tai 4, B, C sao cho

04_os_oc
12 47
A.2x—y—-z-1=0. B.x+2y+4z+1=0. C. 4x+2y+z+1=0. D. 4x+2y+z-8=0.

Trong khong gian Oxyz, cho tt dién ABCD c6 A(0;1;-1);B(1;1;2);C(1;-1;0); D(0;0;1).
Viét phuong trinh tdng quat ciia mt phang (Q) song song voi mat phang (BCD) va
chia t dién thanh hai kh&i AMNF va MNFBCD c6 ti s thé tich bing 2i6
A.3x-3z-4=0. B. y-z-1=0. C. y+z-4=0. D. 4x+3z+4=0.
Trong khéng gian Oxyz, cho (P):x+4y-2z-6=0,(0):x-2y+4z—-6=0. Lap phuong
trinh mat ph:fmg (a) chira giao tuyén cﬁa(P),(Q) va cit cac truc toa do tai cac diém
4,B,C sao cho hinh chép 0.4BC la hinh chdp déu.
A . x+y+z+6=0. B.x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.
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4. Heéng din bai tip kiém tra.

Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

Trong khong gian Oxyz, goi ()la mit phang qua cac hinh chiéu cua 4(5;4;3)1én cac

truc toa d6. Phuong trinh ctia mit phang (a)la:

A XY 2o, B. 12x+15y+20z+60=0.
5 4 3
C. 12x+15y+20z-60=0. D.§+%+§—60:0.

Huéng dan giai
Phuong trinh dang: bex + cay + abz — abc =0, 4p dung: 12x + 15y + 20z - 60 = 0.
Chon C.
Trong khong gian Oxyz, viét phuong trinh mit phang () di qua diém M (1;2;3) va cat
cac truc Ox, Oy, Ozlanluot tai 4, B, C (khac gdc toa dd O) sao cho M la tryec tam tam
giac ABCla
A x+2y+32+14=0, B. 2+2+Z 1=0.

1 2 3

C.3x+2y+z-10=0. D. x+2y+3z-14=0.
Huéng dan giai
Phuong trinh la x+2y+3z— (1 +2°+3’)=0 < x+2y+3z—14=0. Chon D.
Trong khéng gian Oxyz, cho cac diém A4(1;0;0), B(0;2;0), C(0;0;m). D€ mit phang
(ABC) hop véi mit phing (Oxy) mot goc 60” thi gid tri ctia m la:

A.mzig. B.m:iz. Q.m:i,/z. D.m:ié.
5 5 5 2

Hudng dan giai
VTPT cua mp(ABC) doan chénla n = (2m; m; 2) . Mat phéng (Oxy) cO VTPT k = (O;O;l)

- > 2 1 /12
. Suy ra: ‘cos(n,k)‘ =—=—&m==,/—. Chon C.
Sm*+4 2 5

Trong khong gian Oxyz, cho 4 diém A(2; 0; 0), B(0; 4; 0), C(0; 0; 6), D(2; 4; 6). Viét phuong
trinh mat phang di qua A va song song véi mét phang (BCD)
A.6x-3y-2z-12=0. B.6x-3y-2z+12=0.
C.3x+2y-6z-6=0. D.3x-2y+6z-6=0.
Hudng dan giai

Vao MENU 9 1 3 dé viét phuong trinh ctia mp(BCD), dong dau 0=4=0=1 = dong hai
la0=0=6=1=dongba2=4=6=1=ta dugc xz%l,yzi,z:% nghia la ta c6
(BCD):6x—-3y—2z+12=0. Chon A. (Xem lai cac VD 23, VD 24).
Trong khong gian Oxyz, cho bon diém A(2; 3; —4), B(1; 2; 3), C(-2; 1; 2), D(-1; 2; 3). Viét
phuong trinh mét cau (S) tim A va tiép xtic véi mat phang (BCD)
A. (x=2)2+(y - 32+ (z +4)2 = 16. B. (x—2)2+ (y — 32+ (z - 4)2 = 32.
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Cau 67:

Cau 68:

Cau 69:

Cau 70:

C.(x+2)2+(y +3)2+(z—4)2=16. D. (x— 22+ (y = 32+ (z + 4) = 32.
Hudng dan giai

Vao MENU 913 nhép dong dau 1=2=3=1=donghaila-2=1= 2=1=vadongba

-1=2=3=1=két qua x=0,y=—1,z=1=(BCD):0x—y+z=1 hay viét thanh

& y—z+1=0,dod6 d(4,(BCD))=4+2. Chon D.

Trong khong gian Oxyz, cho mit phing (Q):2x+2y-z-4=0.Goi M, N, P lan

luot 1a giao diém ctia mat phang (Q) véiba truc toa do Ox, Oy, Oz. Dudng cao MH

cua tam giac MNP c6 mot vécto chi phuong la

Acu=(-3;4-2). B.u=(2%-42). Cu=(5-42). D.u=(-5-42).
Hudng dan giai

Dé dang tim duoc cac giao diém N(0; 2 ; 0) va P(0; 0; - 4), suy ra PN = (0;2;4) , sau do

vao MENU 9 1 2 (Giai hé hai 4n) nhap dong ddu 2=2=1=dong hai 0=2=-4=két qua

xz%,y: —2:>;:[§;—2;1] hay chon u =(5;—4;2). Chon C.

Trong khong gian voi hé toa d6 Oxyz, cho t& dién ABCD véi A4(1;050), B(0;1;0),
C(0;0;1), D(=2;1;—1). Thé tich ctia tt dién ABCD béng:

A. a. B. 5. c . D. 2.
5 6
Hudng dan giai
Phwong trinh mp(ABC)lax+y+z—-1=0,nén d (D,(ABC)) =3.
2
Tam gidc ABC déu canh bing a =2 = § = ¢ f :? vasuyra V =%- Chon C.

Trong khong gian Oxyz, cho diém M (2;0;0), N (1;1;1). Mdt phang (P) thay d6i qua M
, N cit Oy, Oz tai B(0;5;0), C(0;0;¢) (b>0, c¢>0). Hé thitc nao dudi day la ding?

A. bc=2(b+c). B. bc:%+l. C. b+c=bc. D. bc=b-c.
c

Hudng dan giai
Phwong trinh (MBC) la: bex + 2cy + 2bz — 2bc = 0, thay toa do N vao. Chon A.
Trong khong gian Oxyz, cho cac diém A(1;0;0),B(0;5;0),C(0;0;¢) trong d6 b,c duong
va mit phang (P):y-z+1=0. Biét rang mat phang (4BC)vudng géc véi (P) va
d (0;(ABC)) = %, ménh dé nao sau day ding?
A. 3b+c=3. B. 2b+c =1. C.b-3c=l. D. b+c=1.

Huéng dan giai
Mot VTPT ctia mp(ABC) doan chan la la n= (bc;c;b) , vuong goc voi ﬁ; = (0;1;—1), suy
ra c—b=0=c=b dodé n=(b;L;1) va phuong trinh (ABC): b(x~1)+y+z=0.
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Cau 71:

Cau 72:

Cau 73:

Khoang cach d(0,(4BC))= b 1 =b= l Vay b+c=1. Chon D.

Jb*+2 3 2
[THPT Chuyén Tran Pha-Hai Phong] Trong khong gian Oxyz, viét phuong trinh mat
phang (P) chita diém M (1;3;-2), cit cac tia Ox, Oy, Oz lan luot tai 4, B, C sao cho

04_os_oc
12 47
A.2x—y—-z-1=0. B.x+2y+4z+1=0. C. 4x+2y+z+1=0. D. 4x+2y+z-8=0.

Huéng dan giai
Phuong trinh (ABC) la: bex + cay + abz — abe =0, véi b = 2a, ¢ = 4a déu duong.
Khi d6 viét lai: 8x + 4y + 2z — 8a = 0, thay toa d0 M vao, suy ra a =2. Chon D.
Trong khong gian Ouxyz, cho t¢ dién ABCD c6 A(0;1;-1); B(1;1;2);C(1;—-1;0); D(0;0;1).
Viét phuong trinh tdng quét clia mit phang (Q) song song véi mit phang (BCD) va

chia t dién thanh hai kh&i AMNF va MNFBCD c6 ti s6 thé tich bing 2i6

A.3x-32-4=0.  B.y-z-1=0. C.y+z-4=0. D. 4x+3z+4=0.
Hudng dan giai
i

Goi thé tich khéi AMNF 1a V, vakhdi ABCD la V', tie gia thiét ta co %z =(

AB

AM f
27 ’

1

Suy ra AM = %E :5(1;0;3) = M[%;I;O].

Vao MENU 9 1 3 d€ viét phuong trinh cia mp (BCD): y —z+1=0.
Vay phuong trinh (Q) quaMla y—z—-1=0 . Chon B.
Trong khéng gian Oxyz, cho (P):x+4y-2z-6=0,(Q):x-2y+4z—6=0. Lap phuong
trinh mat phéng (a) chtra giao tuyén cﬁa(P),(Q) va cét cac truc toa dd tai cac diém
4,B,C sao cho hinh chép 0.4BC la hinh chép déu.
A.x+y+z+6=0. B.x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.
Huéng dan giai

Do tinh d6i xting cta hinh chép déu 0.4BC nén G(m; m; m) la trong tam tam giac ABC,
phuong trinh mp(ABC) theo doan chan 1a (a):x+y+z—3m=0.
Vi (a) chtta giao tuyén cua (P),(Q) nén di qua diém (6;0;0), suy ra m = 2. Chon B.
Loi binh.

Dudi dang chum mat ph?mg, cong (P) va (Q) tacd 2x+2y+2z—-12=0. Tuc la

rat gon thanh dép 4n B, kiém tra dé dang giao diém voéi cac truc thoa man bai toan.
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V. MAT PHANG TRUNG TRUC - PHEP CHIEU VUONG GOC VA UNG DUNG.

1. Kién thitc co ban.

* Mit phang vuong gdc véi doan thang tai trung diém ctia né duoc goi la mit phang
trung truc ctia doan thang do.

* Tinh chit: Difm M thudc mp(a) la trung trgc cua doan 4B khi va chi khi
MA = MB.

* Hai diém A4 va B goi la d&i xting nhau qua mit phang () khi va chi khi («) 1a
trung treec cua 4B . Khi d6, néu H la trung di€m ctia AB thi H goila diém chi€u vudng

goc ctia 4 trén (o).

2. Kién thitc bd xung — Hinh chiéu vudng gdc va trng dung.
e Cho diém A(x,;y,;z,) va mat phang («):ax+by+cz+d =0.

ax, +by, +cz,+d
a’+b*+c?

v D€ tim hinh chiéu A cta 4 trén (o) ta tinh gia tri t = —
khi d6 toa do H la: x,, = at + x,;y, = bt + y,;z,, = ct + z,.

¥ Khoang cach tir 4 dén () 1a: d = AH =i [o| = {| /4" + B+ C*.

v biém B d6i xtng voi 4 qua («) la: x, = 2at + x,;y, = 2bt + y,;z, = 2ct + z,,.

* Thwc hanh CASIO:

_ax+bytcz+d
a+b*+c

Ghi CALC (nhép toa d6 A) STO M

Bdm AC ghi aM +x:bM +y:cM +z bam ===

(Bam Alpha dé€ nhap ddu : mau do; cac s6 x,;¥,;2, co thé ghi truc tiép).

3. Cac vi du gidi todn.
Vi du 26.[Dé 2017 BGD] Trong khong gian Oxyz, cho diém 7(1;2;3) va mit phang

(P):2x-2y—z—-4=0.Mait cau tdm / tiép xtic v6i (P) tai H.Tim toa d0 diém H .

A. H(-3;0,-2). B. H(-144). C. H(3;,0;2). D. H(L-10).
Huoéng dan.
2x—2y—z—4

Ta cé H la hinh chiéu cua I trén (P), ghi —

CALC (nhap toa do I
22427417 (nhap toa do J)
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1=2=3==STOMDbam AC ghi 2M +1:-2M +2:-M +3bam === ta c6 H(3;0;2)

M ~E [ ry
2M+1 : —2M+2:—M+3

Luuy.
D& dé ghi nhd, ta thé’ M vao vi tri twong ting ctia x, y, z trong mp(P).
CoHthéghi2M +x:-2M+y:-M+z (Vix=1;y=2;z=3 da nhap ¢ phan trudc),
cach ghi nay tuy rang thém chut thao tac bAm may, nhung tranh dugc sai s6t vé dau,
cting nhu truong hop ¢ phan so6.

Vi du 27.[BGD_2017_MH3] Trong khéng gian Oxyz , cho mat phang (P):6x—2y+z-35=0 va
diém A4(—1;3;6). Goi A' la diém ddi xtng v6i 4 qua (P), tinh 04"

A. 04'=326. B. O4'=5V3. C. 04 =+/46. D. 04'=1/186.
Hud6ng dan.
Ta tinh tham s6 ¢, gan vao M va ghi cong thic tinh OA’. Ghi — 6x6—2 iy 2—;i1_235 CALC

(nhap toa do A) —1=3=6== STO M ghi /(12M +x)’ +(~4M +y)’ +(2M +z)’ béim -

ta co V186.

"M i [ A

{ (1 2M+x )2+ (—AM+y )&

186

Chy y.

D€ tim diém doi xting thi so véi hinh chiéu, ta nhan do6i véc to phap tuyén. Cu thé
hoanh d¢ hinh chiéu, tir 6x chuyén thanh 6 M + x; d6i xting chuyén thanh 12M + x.

T day vé sau ta khong chup man hinh may tinh. Ngoai ra, tong cdc binh phuong
ctia toa d6 véc to phép tuyén 67 +2° +17 ghi ludn 1a 41 cho bot cong kénh!.

Vi du 28.Trong khong gian Oxyz, cho diém M (-2;3;1) va mit phang (P):x-3y+z-2=0.Tim

diém d6i xiing M' cia M qua (P).

A. M’(z;—g;ﬁj. B. M'[—ﬂ;ﬂ;gj.
THRTT TRETEN
C. M(ﬂ;ﬁ;_ﬁ) D. Mv(_%;ﬂ;i),
TRETREET 111111
Huéng dan.
_ ) )
Ghi —X=3Y T 272 0 A1 C (nhap toa d6 M) —2=3=1= = STO M bam AC ghi

2M +xbdm = tacod 2/11. Chon A. (Chi can hoanh d9, néu thém thi - 6M +y : 2M + z).
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Vi du 29.[Dé 2017 BGD] Trong khong gian Oxyz, cho 3 diém A(-2;0;0),B(0;—2;0) va C(0;0,-2)

. Goi D la diém khac O sao cho DA, DB, DC db6i mot vudng goc vdi nhau va I(a;b;c) la
tam mat cau ngoai ti€p t& dién ABCD. Tinh S=a+b+c.
A S=-4. B. S=-1. C. S=-2. D. §=-3.

Huéng dan.

Nhan xét: OA = OB = OC va doi mot vudng goc, phuong trinh (ABC): x+y +z+2=0.
DPiém D thoa man DA, DB, DC d6i mét vudng goc nén d6i xing véi O qua mp(ABC).

Tinh nhdm tham s6 ¢ = —% (Thay toa do O(0; 0; 0) vao cong thicc nhw VD 28 thi dai).

Toa d cua D(—4/3;—4/3;—4/3).

2
Tam I(x;x;x) thudc tia OD, x <0, vdiID =IA, nhu thé': 3 x—l—%] :(x+2)2 +2x%.

Nhap mdy va SHIFT SOLVE ta c6 x=—1/3. Vay S=a+b+c=3x=-1. Chon B.

4. Bai tip kiém tra.

Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Trong khong gian Oxyz, cho mat phéng (P): 2x -2y —z—4 =0 va mdt cau (S):

X2 +y2+ 72 — 2x — 4y — 6z — 11 = 0. Biét (P) cit (S) theo giao tuyén la dwong tron (C). Tim
toa do tam va ban kinh cua dwong tron (C)

A.(3;0;2)var=2. B.(2;3;,0)var=2. C.(2;3,0)var=4. D.(3;0;,2)var=4.
Trong hé truc Oxyz cho mp (&) :2x+ y —2z+15=0 va diém J(-1;-2;1). Goi I 1a diém d6i
xting ctia | qua («). Mt cau (C) tam I, cat (@) theo mot duong tron c6 chu vi 87 la:

A (C):(x=5"+(y+4)*+(z-5=25. B. (O):(x+5)+(y+4) +(z-5)*=5.

C. (O):(x+5) +(y+4) +(z-5) =25. D. (C):(x+5) +(y—4)> +(z—5)> = 25.
[Dé 2017_ BGD] Trong khong gian véi hé toa dd Oxyz, cho hai diém 4(4;6;2) va
B(2;-2;0) va mit phang (P):x+y+z=0.Xét duong thang d thay d6i thudc (P) va
di qua B, goi H 1a hinh chiéu vudng gbc ctia 4 trén d . Biét rang khi 4 thay d6i thi H
thudc mot duong tron ¢6 dinh. Tinh ban kinh R ctia duwong tron dé.

A R=1. B. R=+6. C. R=+3. D. R=2.

[THPT Chuyén Hung Vwong-Gia Lai] Trong khong gian v6i hé toa dd Oxyz, cho mat
phéng (P):2x+y+6z-1=0 va hai diém 4(1;-1;0), B(-1;0;1). Hinh chiéu vudng goc

ctia doan thang 4B trén mat phang (P) c6 do dai bao nhiéu?

A2 B. |21 c. 2L D. |22
61 41 41 61

Trong khong gian Oxyz, cho diém A(2;5; 1) va mit phang (P):6x+3y-2z+24=0, Hla
hinh chiéu vuéng goc cia A trén mat phang (P). Phwong trinh mét cau (§) c6 dién
tich 7847z va tiép xtic voi mit phang (P) tai H, sao cho diém A ndm trong mit cau 1a:

A (x—8) +(y-8) +(z+1) =196. B. (x+8) +(y+8) +(z—1) =196.
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Cau 79:

Cau 80:

Cau 81:

Cau 82:

C. (x+16) +(y+4) +(z-7)" =19. D. (x—16) +(y—4) +(z+7) =196.

Trong khong gian Oxyz, cho mit phang (P):x-2y+2z-3=0 va mit cau (S) tdm
1(5;-3;5), bankinh R = 2J5. T mot diém A4 thudc méit phéng (P) ké mot duong thing
tiép xtic véi mat cau (S) tai B. Tinh 04 biét 4B=4.

A. 04=A11. B. 04=5. C. 04=3. D. 04=+6.

[SGD Bic Giang] Trong khong gian véi hé toa d6 Oxyz cho diém A(2;1;3) va mat
phang (P):x+my+(2m+1)z—m-2=0, m 1a tham s8. Goi H (a;b;c) 1a hinh chiéu
vuong goc ctia di€m 4 trén (P). Tinh a+b khi khoang cach tir diém 4 dén (P) lon
nhat?

A.a+b=—%. B.a+b=2. C.a+b=0. Q.a+b=5.
Trong khong gian voi hé toa do Oxyzcho hai mat phéng (P):x+2y+z+1=0 va
(Q):2x-y+2z+4=0.Goi M la diém thudc mat phang (P)sao cho diém ddi xting ctia
M qua mat phang (Q) nam trén truc hoanh. Tung dd ctia diém M bang:

A. 4. B. 2. C. -5. D. 3.

ITHPT Chuyén DH Vinh] Trong khong gian Oxyz, cho hai di€ém 4(-1;3;-2),

B(-3;7;—18) vamat phang (P):2x—y+z+1=0.Diém M (a,b,c) thudc (P) sao cho mat
phéng (4BM ) vudng goc véi (P) va MA> + MB* =246 . Tinh S=a+b+c.
A. 0. B. -1. C. 10. D. 13.

5. Hwéng din bai tip kiém tra.

Cau 74:

Cau 75:

Trong khong gian Oxyz, cho mat phang (P): 2x - 2y — z — 4 = 0 va mat cau (S):

X2 +y2+ 72 = 2x — 4y — 6z — 11 = 0. Biét (P) cat (S) theo giao tuyén la dwong tron (C). Tim

toa do tam va ban kinh ctia duong tron (C)

A.(3,0;2)var=2. B.(2;3,0)var=2. C.(2;3;0)var=4. D.(3;0;2)var=4.
Hudng dan giai

Tam H duong tron 1a hinh chi€u ctua tdm I mat cau trén (P), ban kinh r = VR*-d* .
2x =2y -z

Ghi vao man hinh — "% Cale (nhap toa dd ) 1=2=3== STO M.

Ghi2M +x:-2M+y : - M + z bam = = = ta c6 két qua H(3; 0; 2). (ghi nhip)

Tinh r-bam V12 +22+32 +11-9M? = ta c6 két qua 4. Chon D.
Trong hé truc Oxyz cho mp (&) :2x+y —2z+15=0 va diém J(-1;-2;1). Goi I la diém d6i

xting ctia | qua («). Mat cau (C) tam I, cat (@) theo mot duong tron c6 chu vi 87 la:
A (C):(x=5) > +(y+4)°+(z=-57=25 B. (CO):(x+5+(y+4)’+(z-5"=5
C. (O):(x+5 +(y+4) +(z-5)* =25 D. (C):(x+5) +(y—4)+(z-5)> =25

Hudng dan giai
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Cau 76:

Cau 77:

2

npl .

16, d* =t

2
N T T 1 . 8
Ta c6 tam I d8i xtmg véi ], ban kinh R> =7 +d” véi r* = [2—7T]
™

2x +y -2z +15

Ghi vao man hinh — Calcnhap —1=—-2=1== Sto M.

Bam ti€p 4M + x : 2M +y : - 4M + z bdm = = = ta c6 két qua I(-5; -4; 5). (ghi nhdp)
Tiép theo tinh R2bam 16+9M* ta c6 két qua 25. Chon C.
[Dé 2017_ BGD] Trong khéng gian véi hé toa dd Oxyz, cho hai diém 4(4;6;2) va
B(2;-2;0) va mat phang (P):x+y+z=0.Xét duong thang d thay d6i thudc (P) va
di qua B, goi H 1a hinh chiéu vudng géc ctia A4 trén d . Biét rang khi d thay d6i thi H
thudc mot duong tron c6 dinh. Tinh ban kinh R cta duong tron do.
A. R=1. B. R=+/6. C. R=+3. D. R=2.

Huong dan.
Goi K 1a hinh chiéu vudng goc ctia A trén (P), khi d di qua B va K thi H trung K, khi d
vuong goc voi AB thi H trung B. Vay H thudc duong tron duwong kinh BK, la hinh chiéu

ctia AB trén (P), R = %BK .

Cach 1. Tinh truc tiép.

X+y+z
3

Ghi — CALC (nhap toa d6 A) 4=6=2== STOM

Ghi %\/<M—|—x—2)2 —|—(M —I—y—|—2)2 -|-(M—|—Z)2 = ta duwoc J6. Chon B.
Cach 2. Tinh gian tiép.

Tacod R =%BK=%BA.C0S¢). Tinh ﬂ=(2;8;2):>cos(ﬂ,a)=L STO M.

W23
Ghi %x6x/5><\/1—M2 =\/g.

[THPT Chuyén Hung Vwong-Gia Lai] Trong khong gian véi hé toa d0 Oxyz, cho mét
phéng (P):2x+y+6z—-1=0 va hai diém A4(1;-1;0), B(-1;0;1). Hinh chiéu vudng goc

ctia doan thang 4B trén mit phang (P) c6 do dai bao nhiéu?

2 B. |21 c. 2oL, D. |22
61 41 41 61
Hudéng dan.
Kiém tra duoc di€ém 4 e (P),B ¢ (P). Goi H 1a hinh chiéu vudng goc ctia B trén (P).

Cach 1. Tinh truc tiép.
 2x+y+6z-1
41

Ghi CALC (nhap toa d6 B) —1=0=1== STOM

2
Ghi (2M +x—1) +(M +y+1) +(6M +z)° = ta duoc %. Chon B.
Cach 2. Phuong phap véc to — Tinh gian tiép.

Tac6 AB =(—2;1;1) va phan tich AB = AH + HB = AH + k.n,,.
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Cau 78:

Cau 79:

ABn 3

Nhan hai v& véi 7 ta cé k = S thay trd lai :
n

A_ﬁ:ZE—k.Z:(—2;1;1)—1(2;1;6): —_88;§;£
41 41 41 41

Cudi cung tinh dwgc AH =+/237/41.
Loi binh.

Theo cach 2 tuy dai dong hon cach 1, nhung ta hiéu rd rang hon, ngoai ra ta con
tim duoc hinh chiéu ctia véc to trén mat phang.

Cach 3. Phuong phap hinh hoc .

6z—1)
Theo dinh ly Pitago ta c6 AHZZABZ_BH2:6_(X+J’+ z )

CALC nhap toa do

diém B, két qua AH’ = %
Trong khong gian Oxyz, cho diém 4(2;5;1) va mat phang (P):6x+3y-2z+24=0,H1a
hinh chiéu vudng goc cia 4 trén mit phing (P). Phuong trinh mit cau (S) c6 dién

tich 784x va ti€p xtic véi mit phang (P) tai H, sao cho diém A nam trong mit cau la:

A. (x—8) +(y—8) +(z+1)’ =19. B. (x+8) +(y+8) +(z-1)" =19.
C. (x+16) +(y+4) +(z-7)" =196. D. (x—16) +(y—-4) +(z+7) =196.
Huéng dan

Tinh R*> =784x /47 =196 = R =14 va cac dap an déu thoa man. Ta phai ¢6 A <R
Céch 1. Tric nghiém loai trir.

Lay toa ctia A la x =2, y =5 thi vao va nham: loai ngay cac dap an B, C, D.

Cach 2. Tinh truc tiép.
6x+3y—2z+24

+Tim H: ghi - Calc nhap toa do A, STOM

ghi 6M +x :3M +y : - 2M + z bam = = = ta ¢d H(- 4; 2; 3).

. 14
+Tim tam I: Ta c6 HI =tn, =t(6;3;—2);H[=R:>|t|=—=2. Nén t=2hoact=-2va

J49
I1(8; 8; -1) hoac I( -16; -4; 7). Chi c6 I(8; 8; -1) thi A < 14. Chon A.
Trong khong gian Oxyz, cho mit phing (P):x-2y+2z-3=0 va mit cau (S) tam
1(5;-3;5), bankinh R = 2J5. T mot diém A4 thudc mit phang (P) ké mot duong thang
ti€p xtic v6i médt cau (S) tai B. Tinh 04 biét 4B=4.
A. 04=A11. B. 04=5. C.04=3. D. 04=+/6.

Hud6ng dan.

Tacd Al =N R’ + AB* =6.Ma d(I,(P))=6 nén A la hinh chiéu cia I trén (P).
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Cau 80:

Cau 81:

x—2y+2z-3

Ghi CALCnhap 5=-3=5=5to M

Bam (M +x) +(-2M + )’ +(2M +z)’ kétqua V1. Chon A.

[SGD Bic Giang] Trong khong gian véi hé toa dd Oxyz cho diém 4(2;1;3) va mit
phéng (P):x+my+(2m+1)z—m-2=0, m 1a tham s8. Goi H (a;b;c) la hinh chiéu
vuong goc ctia diém 4 trén (P). Tinh a+b khi khoang cach tir diém 4 dén (P) lon

nhAat?

A.a+b:—%. B.a+b=2. C.a+b=0. Q.a+b:%.
Huwéng dan
Cach 1. Khao sat - BDT.
o — 32m+1]
Tacéo AH =tn,; AH = =
\/1+m2—|—(2m—|—1)

Xét 1+m” +(2m +1) :%(1—|—4)(1—|—m2)+(2m+1)2 2%(2;%1)2 +(2m+1),

32m+1 30

suyra AH < —= , d&u bang c6 khi m=2.
J6(2m+1)° /5
3(2m+1
Khi d6 t = — (2m+1) 2:—l,vaa+b=(2+z)+(1+2z):3. Chon D.
1+m® +(2m+1) 2 9

Trong khong gian véi hé toa dd Oxyzcho hai mat phang (P):x+2y+z+1=0 va
(Q):2x—y+2z+4=0.Goi M la diém thudc mit phang (P)sao cho diém ddi xting cta
M qua mit phang (Q) nam trén truc hoanh. Tung d9 ctia diém M bang:
A. 4. B. 2. C. -5. D. 3.

Huéng dan
Cach 1. Kht dan an (don bién).
Goi M (a;b;c) thudc (P) thoa man bai toan, ta c6: a+2b+c+1=0 (1).

x'=a+4t
2a—-b+2c+4

Toa dd M' d6i xing véi M qua (Q) cédang: < y'=b—2t,v6i t=— 5

z'=c+4t
M'€ Ox, suy ra b=2t, c = —4t nén 9t:—2a+2t+8t—4<:>a:% thé vao (1), ta co:
t=2,ttdd b=2t=4. Chon A. (Tim duoc M (-1;4;-8), M '(7;0;0))
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Cau 82: |THPT Chuyén DH Vinh] Trong khong gian Oxyz, cho hai diém A4(-1;3;-2),
B(-3;7;—-18) vamat phang (P):2x—y+z+1=0.Diém M (a,b,c) thudc (P) sao cho mat
phéng (4BM ) vudng goc véi (P) va MA> + MB* =246 . Tinh S=a+b+c.

A.0. B. 1. C. 10. D. 13.

Huéng dan

Cach 1. Xét vi tri twong doi.
MA®* + MB®> 4B’
2 4

Goi [(—2;5;—10) la trung diém AB, véi BA =(2;—4;16), tacd IM? =

suy ra IM? =54 nén M thudc mit cdu tdm I, ban kinh R = 3J6.

Mt khac tinh d (1,(P)) =36 =R suy ra M 1a hinh chiéu cta I trén (P).

Ghi vao mdy — 2 ¥+l

CALC (nhap toadoI) -2=5=-10=STO M. Bam AC
B4m (2M +x)+ (=M + y)+(M +z) = két qua bang —1. Chon B.

6. Kién thitc bd xung — Mit phang trung truc va @tng dung.

= Bai toan. Lap phuong trinh mat phang trung truc ctia doan thang AB.

Day la bai toan co ban, hau hét cac em hoc sinh déu giai ty ludn nhu sau:

- Budc 1: Tim toa d¢ I la trung diém cta AB.

- Budc 2: Tim toa d0 véc to AB .

- Bu6c 3: Lap phuong trinh mit phang (). So sanh (bién d6i) d& chon dap an.

Vi du 30:[DE 2017] Trong khong gian Oxyz, cho hai diém A4(4;0;1) va B(-2;2;3). Phuong trinh
nao dudi day la phuong trinh mat phang trung truc ctia doan thang 4B ?
A.3x—y-z=0. B.3x+y+z-6=0. C.3x-y-z+1=0. D.6x-2y-2z-1=0

Loi giai.
Ta c6 I(1;1;2) la trung diém cta AB va AB = (—6;2;2) do d6 phuong trinh mit phang
can timla: -3(x—1)+1(y—-1)+1(z-2)=0<3x—y—z=0. Chon A.
Loi binh.

Céch giai trén 1a dung. Thoat nhin thi 16 giai teong d6i ngan gon, nhung qua trinh
tién hanh tinh toan va bién d6i phai thuc hién nhiéu thao tac, dong thoi phai tinh toan
can than tranh sai st vé dau, vi thé mat nhiéu thoi gian. N6i cach khac: ching ta da tiéu
ton thoi gian vao giai cau dé ma khong tiét kiém duoc thoi gian danh cho cau khé hon,
diéu nay la khong can thiét, nhat la doi voi cac em ti€p can “muirc 8 hay 9 *.” Vay lam
thé nao d€ giai nhanh nhat? (Tuc la cach giai trén da t6i wu hay chua?).
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= Kién thirc b6 xung:

Dudi day 1a két qua vé trung truc ctia doan thang, cac em ty chitng minh xem nhé!

e Diém M (x; y;z) thudc mp () 1a trung triec ctia doan 4B khi va chi khi

2 2
MA = MB & AB.OM:M v6i moi diém O .

* Ky nang thwc hanh CASIO.

Budc 1: Quan sat dap an xem cac hé s6 cua x, y, z duwong hay am? Tur 6 cac
em dua quyét dinh 14y B trit A hodc 1dy A trie B.

Budc 2: Ghi ra gidy nhap vé trdi tich ABOM = ax + by +cz, va ghi vao may

OB’ —04>

tinh Casio vé€ phai —d..

Budc 3: Nhan nhdm dé can bang phuong trinh (Néu can).
Vi du 31:Trong khong gian Oxyz, viét phuong trinh mat phang trung truc ctia doan AB véi
A(2,1,1), B(2,-1,-1)
A.y+z=0 B. x+y+z-2=0 C.x-2=0 D.y+z-2=0

Huéng dan.

Ky ning: Quan sat dap an, 18y A trix B, vé trai la 2y + 2z
OA’-0OB’ 6-6
5 =
Vi du 32: Viét phuong trinh mat phéng trung truec ctia doan AB véi A(2,3,-4), B(4,-1,0)

V& phai Casio: =0= Chon A.

A. 3x+y-2z+3=0 B. 3x+y-2z-3=0 C. x-2y+2z-3=0 D. x-2y+2z+3=0
Hudéng dan.
Ky ndng: Quan sat dap an, 1ay B trit A, vé€ trdi la 2x — 4y + 4z
OB’-0A* 1-4-9
T2
(Buwdc 1: loai ngay dap an A vaB; Budc 2 : tinh ra — 6 loai ti€p dap an C luén nhé).

V& phai =—6,suyra2x—-4y +4z=-6 = Chon D.

Vi du 33:Viét phuong trinh mat phéng trung triec ctia doan AB véi A(1,-1,-4), B(2,0,5)
A. 2x+2y+18z+11=0 B. 3x-y+z-11=0 C. 2x+2y+18z-11=0 D. 3x-y+z+11=0

Hudéng dan.

Ky ndng: Quan sat dap an, 1dy B trit A, v€ traila: x +y + 9z

V& phai OB -0A” = dr2s-1-1-16 :E, suyrax+y+9z= E Chon C.
2 2 2 2
Vi du 34: Trong khong gian Oxyz, biét diém N trén truc Oz cach déu 2 diém 4(3;-4;7), B(-5;3;-2)
. Khi @6 N ¢6 toa d6 la:
A.N(0;-2;0) B. N (0;0;2) C.N(0;0;18) D. N(0;0;,-2).
Huéng dan.
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Ky nang: Goi N(0; 0; z), 1dy A trit B (thanh phan z vé trai) , ghi vao may:
164+49-25—4
B 2

9z

bam SHIFT SOLVE = két qua z =2. Chon B.

Vi du 35:Trong khong gian Oxyz,cho diém K thudc mit phang (Oxz) cach déu 3 diém

A(1;0;2), B(-2;1;1),C(1;-3;-2). Toa d0 K 1a:
A.K(l;O;—g) B.K(i;O;—g) C.K(—E;O;—é) D.K(_—3;0;—i)
15 4 24 8 8 4 14 14
Huéng dan.

Ky nang: Goi K(x; 0; z), khi d6 (Trtr hai thanh phén x, z vé tréi):

, —1
K thu¢c mat phang trung triec cia BA, nén 3x 4z = 0—

2
A w1k ' A 0-9
K thuoéc mat phang trung tric cia CA, nén Ox +4z = —

Giadi hé trénta cod x = i,z = _—9 Chon B.
24 8

Vi du 36: Trong khong gian Oxyz, phuwong trinh mét cau ngoai tiép tt¢ dién ABCD véi A4(1;1;0) ,

B(0;2;1), C(1;0;2) va D(1;1;1) la

A.(S):x2+y2+22+3x+y-z+6=0 B.(S): x2+y2+z2+3x+y-z-6=0
C.(S):x2+y2+z2+6x+2y—-22+24=0 D.(S):x2+y2+2z2+6x+2y—-22-24=0
Huéng dan.

Cach 1. Tric nghiém loai trtr.

Thtt toa d6 diém D vao cac dap an A, C, D déu khong thoa man. Chon B.
Cach 2. Tinh truc tiép.

Phuong trinh mat phang trung truc BAla x—y—z=-3/2.

Phuong trinh mat phang trung trec BC1a x —2y +z = 0.

Phuong trinh mat phang trung trec BD 1a x — y = —1.

Giai hé ba an ta duwoc toa tam [ —E;—l;l], suy ra R* =ID? :E_
2 22 4
2 2 2
Suyra d = i] + l] + l] —22—6.ChQnB.
2 2 2 4

7. Bai tip — Mt phang trung truc va éing dung.

Cau 83:

Cau 84:

Trong khong gian Oxyz, cho A(1; 3; 2) va B(-3; 1; 0) Phuong trinh mit phang trung truc
cua doan AB la:

A.2x+y+z-1=0. B.2x+y+z-7=0. C.2x+y—-z-4=0. D.4x+y+z-1=0.
[Dé 2019 _BGD] Trong khong gian Oxyz, cho hai diém A4(1;3;0)va B(51-2). Mt
phang trung truc cia doan thang 4B c6 phuong trinh la

A.2x—y—-z+5=0. B.2x—y-z-5=0. C.x+y+2z-3=0. D.3x+2y—-z-14=0
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Cau 85:

Cau 86:

Cau 87:

Cau 88:

Cau 89:

Cau 90:

Cau 91:

Cau 92:

Cau 93:

Trong khong gian Oxyz, cho hai diém A4(1;-3;5) va B(3;-2;4). Diém M trén truc Ox

cach déu hai diém 4, B c6 toa d0 la:
A. M[%;O;Oj. B. M[—%;O;OJ. C. M (3;0;0). D. M (-3;0,0).

Trong khong gian Oxyz, cho ba diém 4(1;1;1), B(-1;1;0), C(3;1;—1). Diém M trén mat
phang (Oxz) cach déu ba diém 4, B, C c6 toa d9 la:

A. (0 3. Zj B. (Z;O;—é) C. [5;0;—1) D. (E;O;—EJ.
6 6 6 6 6 6 5 7

Trong khéng gian Oxyz,diém H trén mat phang (Oyz) cich déu 3 diém
A(3;-1;2), B(1'2'—1) C(-1;1;-3) c6 toa do la:
31 17

5 17 29 5
A H@O-—;—— B.H O ——— C.HO-—;-—). D.H(@O;——;——).
© 18 ) ( ) ( 21 21) ( 18 18)

Trong khong gian Oxyz, viét phu’ong trinh mat cau cé tdm thudc mat phang Oxz va di
qua cac diém A(1; 2; 0), B(-1; 1; 3), C(2; 0; -1)

A.(S): (x+ 302 +y2 + (z+3)2=17. B.(S): (x =302 +y2 + (z-3)2=11.

C.(S): (x+ 32 +y2+(z+3)2=11. D. (S): (x =32 +y2+(z— 3% =17.

Trong khong gian Oxyz, cho tit dién ABCD c6 dinh la 4(1;-2;-1), B(-5;10;-1),
C(4:;1;-1), D(-8;-2;2). Tam / cta mat cau ngoai ti€p tir dién 4BCD la

A. (-2:4;5). B. (2;-4;3). C. (-2;3;-5). D. (1;-3;4).

Trong khong gian Oxyz, cho ba diém 4(0;1;2),B(2;-2;1),C(-2;0;1) va mat phang (a)
c6 phuong trinh 2x+2y+z-3=0.Biét réng ton tai duy nhat diém M (a;b;c) thudc mat
phéng () sao cho MA=MB = MC . Ménh dé nao dudi day dung?

A.2a+b—-c=0. B. 2a+3b—-4c=41. C.5a+b+c=0. D. a+3b+c=0
ITHPT Chuyén DHSP - Ha Noi | Trong khong gian Oxyz, mat cau (S) di qua diém
O va cit cic tia Ox, Oy, Oz Tan luot tai cac diém A, B, C khac O théa man AABC

c6 trong tam la diém G (2;4;8). Toa d6 tdm ciia mdt cau (S) la

A. (1,2;3). B. (iﬁ,gj C. (g,iﬁj D. (3;6;12).
333 333

Trong khong gian véi hé toa do Oxyz, cho hinh chép S.ABCD véi S(1;-1;6),
A(1;2;3), B(3;1;2), C(4;2;3), D(2;3;4). Goi  la tam mat cau (S) ngoai ti€p hinh
chép. Tinh khoang cach d tir I dén mit phang (S4D).

33 J6 V21 3

A d=22. B.d="". C.d=Y=", D.d="2.
2 2 2 2

Trong khéng gian Oxyz, cho cac diém A (0; 1; 2), B(2; -2; 1), C(-2; 0; 1) va mat phéng
(P):2x+2y+2z-3=0.Goi M la diém thudc (P) sao cho MA = MB = MC. Tinh \O—M\ .

AloM|-E2.  mjow|-vT.  clow]-vE.  D.[ow]-
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Cau 94

Cau 95:

[THPT Chuyén DHSP Ha No6i] Trong khong gian Oxyz, cho cac diém
A(3;4;0),B(3;0;-4),C(0;-3;—4) . Truc ctia dwong tron ngoai ti€p tam giac ABC di qua
diém nao trong cac diém sau day?

A. 0(0;0;0). B. P(3;0;0). C. M(1;2;0). D. N(0;0;2).

Trong khong gian Oxyz, cho ba diém 4(2;3;1), B(-1;2;0), C(1;1;,-2). Goi I (a;b;c) la tam
duong tron ngoai ti€p tam gidc 4BC . Tinh gia tri biéu thitc P =15a+30b+75¢

A. 48. B. 50. C. 52. D. 4eé.

8. Huéng din bai tip — Mit phang trung truc va ing dung.

Cau 83:

Cau 84:

Cau 85:

Cau 86:

Trong khong gian Oxyz, cho A(1; 3; 2) va B(-3; 1; 0) Phuong trinh mét phang trung truc

cua doan AB la:

A . 2x+y+z-1=0. B.2x+y+z-7=0. C.2x+y—-z-4=0. D.4x+y+z-1=0.
Huwéng dan.

Ky nang: LAy A trit B, v& tréi 1a 4x + 2y + 2z. V& phai bing 2, dén day chon A.

[Dé_2019_BGD] Trong khong gian Oxyz, cho hai diém A(1;3;0)va B(51;-2). Mt

phang trung truc ctia doan thing 4B c6 phuong trinh la

A . 2x-—y—-z+5=0. B.2x-y-z-5=0. C.x+y+2z-3=0. D.3x+2y-z-14=0

Hudng dan.

Ky nang: Lay B trir A, v€ trai la 4x - 2y - 2z. V€ phai 25—{_—24_9 =10. bén day chon B.

Trong khong gian Oxyz, cho hai diém A(1;-3;5) va B(3;-2;4). Diém M trén truc Ox

cach déu hai diém 4, B c¢6 toa d0 la:

A. M(%;O;Oj. B. M(—%;O;Oj. C. M (3;0;0). D. M (-3;0;0).
Hudng dan.
Ky nang: Goi M(x; 0; 0) va thudc trung truc cua AB, nén: 2x = w =-3.

bén day khong can giai may tinh. Chon B.
Luuy.
Khi binh phuong va thuc hién phép trir thi 3* —(—3)* = 0 nén khong can ghi. Ta
6 tinh viét tht ty AB d€ ngam hiéu twong tu nhu tinh véc to.
Trong khong gian Oxyz, cho ba diém 4(1;1;1), B(-1;1;0), C(3;1;—1). Diém M trén mat

D. (E;O;—EJ.
5 7

Ky nang: Goi M(x; 0; z), khi d6 (Trtr hai thanh phéan x va z vé trai):

phang (Oxz) cach déu ba diém 4, B, C c6 toa d9 la:

A. [O;é;zj. B. (Z;O;—éj. C. (é;o;_Z)
66 6 6 6 6

Huéng dan.
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Cau 87:

Cau 88:

Cau 89:

. 1—
M thudc mat phang trung triec ciia BA, suy ra 2x +z = -
A s 12 ' 9-1
M thudc mat phang trung triec ciia AC, suy ra 2x —2z = - = 4.

Giai hé trénta coé x = Z z= %7 Chon C.
Trong khong gian Oxyz,diém H trén mgt phang (Oyz) cich déu 3 diém
A(3;-1;2), B(1'2'—1) C(~1;1;-3) c6 toa do 1a:
31 17 5 17 29 5
A H@O-—;—— B.H 0 ——— C.HO-—;-—). D.H(@O;——;——).
© 18 ) ( ) ( 21 21) ( 18 18)
Hudng dan.

Ky nang: Goi H(0; y; z), khi d6 (Trtr hai thanh phéan y va z vé trai):

H thudc mit phang trung triec ctia AB, suy ra: 3y —3z = % =—4.
N o 2 ” 1 - 4 3
H thudc mat phang trung triec cua AC, suy ra: 2y —5z = - = 5
Gidi hé tréntaco y = _—31,2 = _—7 Chon A.
18 18

Trong khong gian Oxyz, viét phrong trinh méat ciu cé tim thudc mat phang Oxz va di
qua cac diém A(1; 2; 0), B(-1; 1; 3), C(2; 0; -1)

A.(S): (x +3)2+y*+(z+3)*=17. B.(S): (x=3)>+y>+(z-3)*=11.
C.(S): (x +32+y2+ (z+3)2=11. D. (S): (x-3)2+y2+ (z—3)2=17.
Huwéng dan.

Ky ndng: Quan sat vé trai ta thdy cac dap an A, C c¢6 dau cong, v€ trai B, D ¢6 dau trt,
nén:
Thtt toa d6 diém A vao cac dap an A, C nén loai.
Thtt toa d6 diém C vao dap an B nén loai. Chon D.
Loi binh.

Trén day ta giai theo cach loai trir d&€ dén dap s6 nhanh nhat, yéu cau cac em cling
phai tinh t€ quan sat d€ thir ma khong phai thir tuy y. Cac em c6 thé giai nhu VD 36.
Trong khong gian Oxyz, cho tit dién 4BCD 6 dinh la 4(1;-2;-1), B(-5;10;-1),
C(4;1;-1), D(-8;-2;2). Tam / ctia mat cau ngoai ti€p t& dién ABCD la
A. (-2;4;5). B. (2;-4;3). C. (-2;3;-5). D. (1;-3;4).

Huéng dan.

Cach 1. Viét phuong trinh ba mat phang trung truc

Mit phang trung truc ctia BA 1a: 6x-12y = w =—60.
< 2 , N 17-5

Mat phang trung truc cua AC la: 3x+3y = — - 6.
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Cau 90:

Cau 91:

Cau 92:

2-64—4

Mit phéng trung truc ctia DA 1a: 9x -3z = -33.

Giai hé ba an (may tinh 580: MENU 9 1 3; may 570: MODE 5 2) ta c6 1(-2;4;5) .

Chon A.

Cach 2. Giai hé phuwong trinh bon an (May 580).

Goi mat cau la ax+by+cz+d = —()c2 +y° +zz). Vao MENU 9 1 4 va nhdp toa d0 x, y, z

cua diém A theo hang ngang. Twong tu vdi ba diém B, C, D. Giaira ta c6 a, b, c va d.

Tam [ _ﬂ;_ﬁ;_ﬁ .
22 2

Trong khong gian Oxyz, cho ba di€ém 4(0;1;2),B(2;-2;1),C(-2;0;1) va mat phang (a)
c6 phuong trinh 2x+2y+z-3=0.Biét réng ton tai duy nhat diém M (a;b;¢) thudc mat
phéng (@) sao cho M4 = MB = MC . Ménh dé nao dudi day ding?

A.2a+b-c=0. B. 2a+3b—-4c=41. C.5a+b+c=0. D. a+3b+c=0.
Huéng dan
o N , , . 4-0
biém M thudc mp trung tric cia AB c6 phuong trinh 2x—3y—z=7=2.

biém M thudc mp trung truc cia CA ¢é phuong trinh 2x+y+z =0.
Diém M thudc mp () 6 phueong trinh 2x+2y+z=3.
Giai hé baanta cd M (2;3;-7) nén 2a+3b—4c=41.
Chon B.
ITHPT Chuyén DHSP - Ha Noi | Trong khong gian Oxyz, mat cau (S) di qua diém
O va cit cac tia Ox, Oy, Oz Tan luot tai cac diém A4, B, C khac O thoa man A4BC
c6 trong tam la diém G (2;4;8). Toa d6 tdm ciia mdt cau (S) la
A. (1;2;3). B. (g,%,?j C. (%,g,%j D. (3;6;12).
Huéng dan
T G la trong tam AABC, suy ra A4(6;0;0), B(0;12;0), C(0;0;24). Goi I(x;y;z) la
—_—2 —2
tAm mit cau thi IO=IA<:>O—A.O—I:%©6X=%<:>)C=3. Chon D.
Trong khong gian véi hé toa d0 Oxyz, cho hinh chép S.ABCD véi S (1;— 1;6),
A(1;2;3), B(3;1;2), C(4;2;3), D(2;3;4). Goi I la tim mét cau (S) ngoai tiép hinh
chép. Tinh khoang cach d tir I dén mdt phang (S4D).
W B.a-Y0, La=Y2 =B
2 B 2 2 2
Hud6ng dan.

A. d

+ Viét phwong trinh mp (S4D), giai hé ba an:
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Cau 93:

Cau 94:

Nhép dong dau 1=-1=6=1= dong thithai 1=2=3=1= dong thitba 2=3=4=1= ta
dwoc phuong trinh (S4D): —2x+y+z-3=0.
+ Tim tam I 1a giao diém ctia ba mat phang trung truc SA, AC, BD

O)H?)y—_’az:wz—u;_%chOJ/JrOz:E:E;—x+2y+22=E=E
2 2 2 2 2
Gidirataco [/ xzé;y:l;z:g .
2 2 2
, o 3
+ Tinh khoang cach d (I,(S4D))= - Chon B.

Trong khéng gian Oxyz, cho cac diém A (0; 1; 2), B(2; -2; 1), C(-2; 0; 1) va mat phéng
(P):2x+2y+z-3=0.Goi M la diém thudc mat phéng (P) sao cho MA = MB = MC. Tinh
oM.

A. [oM|=+e2. B. [OM|=+70. C. [oM|=3s. D. [OM|=+/46.

Huéng dan

, A , . . 4-0
biém M thudc mp trung triec cia AB c6 phwong trinh 2x -3y -z = " 2.

biém M thudc mp trung truc cia CA ¢é phuong trinh 2x+y+z =0.

Diém M thudc mp («) c6 phuong trinh 2x+2y+z =3.

Giai hé ba an ta c6 M (2;3;-7) nén OM = J62.Chon A.

[THPT Chuyén DHSP Ha Noi] Trong khong gian Oxyz, cho cac diém

A(3;4;0),B(3;0;-4),C(0;-3;—4) . Truc ctia dwong tron ngoai ti€p tam giac ABC di qua

diém nao trong cac diém sau day?

A. 0(0;0,0). B. P(3;0;0). C. M (1;2;0). D. N(0;0;2).
Hu6ng dan

Cach 1. Xét vi tri twong doi.

Nhén xét dugc O4 = 0B = OC =35, suy ra O thu{c truc duong tron ngoai ti€p tam giac

ABC. Chon A.

Cach 2. Tinh truc tiép.

+ Viét phuong trinh mp(ABC): vao MENU 9 1 3 nhap dong mét 3=4=0=1= dong

hai 3=0=—-4=1= dongba 0 =—-3=—-4=1= ta duoc mp(ABC): —x+y—z=1.

+ Mat phang trung triec ctia BA cé phuong trinh 4y + 4z = 0.

+ M3t phang trung triec cia CA ¢6 phuong trinh 3x +7y +4z=0.

Giai hé ba an trén ta duwgc tdim duong tron ngoai tiép ABC la H (—%;%;—%) .

1 1 1
Phuong trinh truc duong tron: x = —g—z‘,y = §+t,z =———t diquaO.

Chon A.
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Cau 95: Trong khong gian Oxyz, cho ba diém A4(2;3;1), B(-1;2;0), C(1;1;-2). Goi I (a;b;c) 1a tam
duong tron ngoai ti€p tam gidc 4BC . Tinh gia tri biéu thiec P =15a+30b+75¢
A. 48. B. 50. C. 52. D. 46.
Huéng dan

Cach 1. Tinh truc tiép.
+ Viét phuong trinh mp(ABC): vao MENU 9 1 3 nhédp dong mét 2=3=1=1= dong
hai —1=2=0=1= dongba 1=1=-2=1= ta dugc mp(ABC): —x+8y—5z=17.

. 9
+ Mat phang trung triec ctia BA ¢6 phuwong trinh 3x+ y +z = 3

+ Mt phang trung truc cia CA ¢6 phuwong trinh x + 2y + 3z = 4.

Giai hé ba an trén ta duoc tam dwong tron ngoai ti€p ABC la H (%,%,—%)
Suy ra P=15a+30b+75c =50.

Chon B.
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VI. BAI TOAN CO BAN VE PUONG THANG TRONG KHONG GIAN.
1. Kién thic co ban.

* Duong thing A di qua diém M (x,;y,:2,) va c6 vtep U= (a;b;c) c6 phuong
xX=x,+at
trinh tham s6 :{y = y, +bt,(t € R).

z=2z,+ct

X=X Y=Y _27%

a b c

v Néu abc = 0 thi A c6 phuong trinh chinh tac:

* Chuy:
v Mot duong thang c6 thé dugc xem 1a giao tuyén ctia hai mit phang.

v Mot duong thang c6 thé cé nhigu phuong trinh tham s6, ¢6 thé cé nhigéu phuong
trinh chinh tac (Vi duong thang c6 nhiéu diém khac nhau, c6 nhiéu véc to chi phurong
khac nhau). Nguoc lai: Nhiéu phuong trinh ¢6 thé chi bidu dién mot dwong thang.

Vi du 37: Trong khdng gian r {|}, cho duong thang A diquadiém p (5-3>4) va c6 vecto chi phurong

d=(7>-955). Phuong trinh tham s3 ctia A 1a:

x=4+2t x=2+2t x=2+2t x=4+2¢
A.Jy=-6t . B.<y=-3t . C.iy=-3 . D.<y=-6-3t.

z=2—t z=1+t¢ z=—1+t¢ z=2+t
Nhan xét.

Muc dich ctia bai todn 1a “Phti swong mu” nham gay nhiéu d8i véi ching ta. Cac
em cling sé gap mot s6 tinh hudng sau day:
+ Tinh hudng thir nhit: Cac toa d¢ ctia diém M|, hoac vtcp " néu ”be‘“mg 0 “ thi sé
“khong xuat hién” trong phwong trinh.

+ Tinh hudng thir hai: Xudt hién sy “trao doi toa do” ctia diém M, voi vtcp u.

+ Tinh hudng thit ba: Toa do diém M, hoac U khong xuat hién trong phuong trinh
ma thay boi s6 khac.

Noi cach khac: Tir gia thiét da cho ta 1ap dwoc phuong trinh duong thang A.
Chting ta can tim ra trong b&n dap an d6, duong thang nao trung véi duwong thang A
dalap?. Trudce khi di vao giai quyét bai toan xét vi tri twong d6i, ta xét cac vi du dé€ cing

c6 kién thirc vé duong thang, trong dé c6 mot s6 luu ¥ sau:
v/ Vé Ki nédng:

+ Can phan biét u va ku (k#0). Khi u = (a;b;c) = ku=(ka;kb;kc). C6 mot s6
véc to “ na na giong ku” nhung khong phai nhé!. Vi du: (2; -3; 5) va (2; 3; -5).
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x= Ghi nhé: Néu c6 mét thanh phan (hoanh; tung; cao) d6i ddu thi hai thanh phan

kia d6i ddu. N6i cach khac: ca ba thanh phan cing doi diu hodc cung giir nguyén diu.

5 NP - bl . ~
+ Néu a #0 thi c6 thé chon u=(l;—;—) t&r d6 ta c6 phuwong trinh tham s dang:
aa

x=Xx,+t

b A A A2 o X \ \ A2 o« A7
A:qy =;(x— X,)+ Y, - Dén day ta biéu dien y va z theo x va kiém tra diém € A, ...

c
z=—(X—X,)+2,
a

v Vé mot s6 tinh hu6éng thuong gap:
+ Duong thang di qua hai diém cho trudc.
+ Duong thang song song véi duong thang cho trudc.
+ Duong thang vudng gdc véi mat phang cho trude.

+ Chuyén tir dang tham s8 sang chinh tac va nguoc lai.

Vi du 38:Trong khong gian & {|}, cho duong thang g - { ;4 = |___5 = }J.r ® Vectonao dudi day 1a mot
vecto chi phuong cua g?
A. x =(45>6). B. x, =(—4>5%). C. x =(8>;>). D. x,=(:>;8).
Huéng dan

u=(5;—8;7)= Chon C

Vi du 39:[PE CT 2017 BGD] Trong khong gian Oxyz, cho hai diém 4(1;1;0) va B(0;1;2). Vecto
nao dudi day la mot vecto chi phreong ctia duong thang AB?
A. b=(-10;2). B. c=(1;2;2). C.d=(-L12). D. a=(-1;0;-2).

Hudéng dan

(Lay B trit A) = u=(~1;0;2) = Chon A

Vi du 40: [PE 2017 BGD] Trong khong gian Oxyz, cho diém M (1;2;3). Goi M,,M, Tan luot 1a
hinh chiéu vudng goc cia M trén cac truc toa Ox, Oy. Vecto nao dudi day 1a mét vecto
chi phuong ctia duong thang M M, ?
A. i, =(1;2;0). B. u, =(1;0;0). C. u, =(-1;2;0) D. u, =(0;2;0)

Huéng dan

M, = (1;0;0),M, = (0;2;0) = u=(-1;2;0)= Chon C.
Vi du 41:Trong khong gian r{|}, cho g la duong thang di qua hai diém p(5>4%) va E(3:54).

Phuong trinh nao sau day la phuwong trinh tham s6 ctia g?
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{=7w {=5+5w {=-5+5w
A.{|=5+9w. B.{|=—4+6w. C.i|=8—6w . D. 3 dap an kia sai.
}=4—7w }=6+5w }=—4+5w

Huéng dan

Ky nang: Lay A trt B = u= (2;-3;2)= loai Ava B. Trong C: Chox=0 =t=1
Thay t=1vaoy vaz = Chon C.

{=5-w
Vi du 42:Trong khong gian r{|}, cho duong thang g{ | =4+w. Phurong trinh nao sau day la
}=w
phuong trinh chinh tac ctia g?
Ad=s 1 ke g 5 1 36 ¢ (soi2y4e D.AZS_12 )
-4 4 -4 4 -4 4 4 4 4

Hudng dan

u=(-1;1;1)= loai A, Bva C = Chon D.
Vi du 43: Trong khong gian ® {|}, phrrong trinh nao sau day la phuwong trinh chinh tac ctia dwong

thang di qua hai di€m b (a5 6) va E(6>44)?

A {-4_|-5_1}+s B. {-4_]-5_1}+6 C. {-6_|+4 }-14 D. {+4_ [+5_ }-6
6 —4 4 5 —6 7 4 5 —6 5 —6 7
Huéng dan

(L&y B trirt A) = u =(2;-3;4), nhin tit s6 = Chon B.
Vi du 44: Trong khong gian Oxyz, viét phuong trinh dwong thang d di qua A(4; —2; 2), song song
Xx+2 y-5 z-2

voi A: la
2 3
A d: X+4=y—2=z+2. B. d: x+4:y+2=z—2.
4 2 3 4 2 3
C.d:X_4:y+2:Z+2. Qd:X—4:y+2:z—2.
4 2 3 4 2 3
Huéng dan

Cé4c mau s6 nhu nhau, nhin t s6 = Chon D.
Vi du 45: Trong khong gian Oxyz, viét phuong trinh duong thang d di qua A(-1; 0; 2), vudng géc
voi (P): 2x -3y +6z+4=0

A.d:X__1=X=Z+2 . E.dx——l_l:lzz_z
2 3 6 2 -3 6
cg Xy _z=2 D.g: Xy _z+2
2 3 6 2 -3 6
Huéng dan

u= (2;—3;6) = loai A va C, nhin tir s6 = Chon B.
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Vi du 46: [DE 2017 BGD] Trong khong gian Oxyz, cho hai diém A(1;-2;-3), B(-1;4;1) va duong
x+2 y-2 z+3
==
thang di qua trung diém doan thdng AB va song song vdi d.

thang d :

. Phrong trinh nao dwdi day la phuwong trinh ctia duong

{zy—1:z+1 B X _ y-2 z+2 c. X y—1:z+1 D x—l:y—1=z+l.

T 20 T a2 T a2 T a2
Hudéng dan
u= (1;—-1;2) = loai A, trung diém 1(0; 1; -1) = Chon C.
Vidu 47:[D‘]AE 2017 BGD] Trong khong gian Oxyz, cho ba diém A4(0;-1;3), B(1;0;1), C(-11;2).
Phuong trinh nao dwdi day 1a phwong trinh chinh tac cia dwong thang di qua A va song

song véi duong thang BC?
= | z-3 1 1
A dy=—1+1. B.x—2y+z=0. C L=-YP_Z70 p X1 Y 70
211 211
z=3+¢

Huéng dan

Loai A va B (khong phai chinh tac), nhin ttr s6 = Chon C.
Vi du 48:[DE 2017 BGD] Trong khong gian Oxyz, phuong trinh ctia duong thang di qua diém
A(2;3;0) va vudng goc v6i mat phang (P):x+3y—z+5=0 la:

x=1+3¢ x=1+t¢ x=1+t¢ x=1+3¢
A.Jy=3t . B.<y=3 . C.iy=1+3¢. D. {y=3¢
z=1-t z=1-t z=1-t z=1+t¢

Huéng dan

ﬁ=(1;3;—1):> loai AvaD,choz=1-t=0 =t=1 =nhdm tinh x vay = Chon B.

2. Bai toin xét vi tri twong déi gitta hai dwong thing.

Bai todn “xét vi tri tuong d6i gitta hai duong thang” & miic d6 thong hiéu, tuy
nhién trén thuc t€ cac em “da hiéu” nhung chua thuc su “thong sudt — mach lac”, cac
em van con cam thdy “vudng mac — béi rdi — ling tung” khi thuc hanh, tic 1a ki nang
giai toan van cham, tham chi mét s& em mic du hoc toan khé tot van gay cam giac “trc

ché - mat hing”. Trudc hét ta xét thém vi du sau:

Vi du 49:Trong khéng gian r{|}, cho g la duong thang di qua hai diém b (5> 4) va E(3:54).

Phuong trinh nao sau day la phuong trinh tham s6 ctaa g?

x=2-2t x=1-6¢ x=4—-4¢ x=1+2¢
A. {y=—1+1t. B.<y=9 . C.qy=—4+6¢. D. <y=-3¢
z=3-2¢ z=2-6¢ z=5-4¢ z=3+2¢t

& Cach giai quen thudc:

Hau hét cac hoc sinh déu giai nhu sau:

Loai dép an A, chi con B, C, D théa man u=kAB.

+Trong B:chox=1-6t=0 = t=1/6 thay vaoy, z =M(0;3/2;1) = B(0;2; 1)
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=loai B
+Trong C:chox=4-4t=0 = t=1thay vaoy,z =M(0;2;1) =B(0; 2 ; 1)=chon C.
< Nhan xét:

Cach giai duing: Muc dich cta cach lam la cho diém M(4 — 4t; — 4 + 6t; 5 — 4t) chay
trung vdi cac diém A hodc B tiing véi gid trj t nao d6. Tuy nhién van cham.

Chung ta cha y la: Ttr diém M (x,;¥,;2,) va vtep U= (a;b;c) ta di lap phuong
trinh duong thang, nghia la thyee hién “Quy trinh xudi theo”. D& giai nhanh nhat bai
toan xét vi tri twong doi thi ching ta phai thuc hién “Quy trinh suy nguoc”. Ta ¢ bon

treong hop sau:

; ; d Nl.nl Nl_n dl
w=ku
‘ u' = ku
= Trwong hop 1: . =>d'=d.
MM, =lu
{=—4+5w
Vi du 50:Trong khong gian véi hé toa d6 ={|}, cho hai duong thang g, = |=-w va
}=4+w
9. _{_54 _ | :4 = }_45 . Vi tri tuong d6i cua d, va d, la:
A. Song song. B. Trung nhau. C. Cit nhau. D. Chéo nhau.
Huwéng dan
Ki ning: ta <6 M,M, =(2;—1;1) =u, = —u, = Chon B.
u d
— — — /J'_\“ll}
u' u'=ku d'
M,
\ u' =k
= Truwong hop 2: . =d//d.
MM, #lu
{=—4+6w
Vi du 51:Trong khong gian véi hé toa dd ={|}, cho hai duong thing g = |=-w va
}=4a—5w
g —{__64: | ;5 = };6. Vi tri twong doi cta g, va g, la:
A. Song song. B. Trung nhau. C. Cit nhau. D. Chéo nhau.

Huéng dan

Ki ning: ta c6 u, = —u, va MM, =(2;2;2) #1.(3;—1;—2) = Chon A.

. u' #ku
= Trwong hop 3: ¢ . _. =d nd’ =K.
ou+Pu'=M,M,’
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E d My
K —
— — 1
u'=knu u' M,'
{=w
Vi du 52:Trong khong gian véi hé toa dd ={|}, cho hai duong thang g,=|=-5+6w va
}=9—7w
7 |-5 8 A fAL A 3 A 2
g —{J; - . }JGF . Ménh dé nao sau day dung:
A. g song song g.. B. g, va g, chéo nhau va khong vudng goc.
C. g ct g, va vudng géc véi nhau. D.g va g, chéo nhau va vudng goc.

Hudng dan

Ki ning: ta c6 u, = (6;2;3) # k.(1;3;—4); u,., = 0. Dén day loai dap 4n A va B.
x+4 —2+43x-2

Tl di thé'y = - 2+ 3x va z = 6 - 4x vao dz, Casio: SHIFT SOLVE tim

dugcx=2 =y=4vaz=-2thoaman = dap sd C.
v Chuy:
Chuang ta dung phép thé dé€ giai tim hai an va thir vao thanh phan con lai va két

luan hai duwong thang cat nhau (Chéo nhau), nhanh hon viéc giai hé hai an o, .

. u' #ku . ,
= Trwong hop 4: 7 . _. =d va d’ chéo nhau.
ou+Pu' MM,
= d’
u' M,'

d ; u'=zku \Mn

Vi du 53: Trong khong gian véi hé toa do r{|}, cho hai duong thfmg g _{;6 = |;5 — };4 va
{=w
g, =i |=5 .Vitritwong d6i cua g, va g, la:
}=5+w
A. Song song. B. Trung nhau. C. Cét nhau. D. Chéo nhau.

Hudng dan

Ki ning: ta ¢ u, = (1;0;1) # £.(1;2;1).
Tt d, thé'y =2 vao di =x=3,z=1 thay trd vé d> = mau thuan = Chon D.
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3. Bai tip vé vi tri twong ddi ctia dwong thing.

Cau 96:

Cau 97:

Cau 98:

Cau 99:

Cau 100:

Cau 101:

{=aq+5w
Trong khong gian r {|}, cho hai duong théng g _{4_4: |_46 = }:4 va g. = | =—4—5w. Véi
B }=6+pw

gia tri ndo ctia p 4 thi hai deong thing d6 trung nhau?
A. p =5/=s. B. p =—5/=58. C.p=s8/m=5. D. p =—s8/g=5.
Trong khong gian véi hé toa do r{|}, cho hai duong thang lan luot c6 phuong trinh

{=a+aw {=4—w
g, |=w va g, = | =5+5w. VOi gid tri nao ctia d thi g, va g, cit nhau?
}=—4+5w }=6-w
A.a=3. B. a—4. C.a=2. D. d=s.
{=w
Trong khong gian véi hé toa dd r{|}, cho duwong thang g= | =5 . Trong cic duong
}=5+w
thang sau, duong thang nao cat g?
Al <314_{—6:|—5:}—4' B. gs_{—4:|—5:}—6'
4 5 4 4 —4 4
{=5-w {=4+5w
C-95_|:4 . D-g7_|:5
}=—w }=6+5w
Trong khong gian véi hé toa do r{|}, cho duong théng A % = _L: = % di qua diém
A(2;m;n) . Khi d6 gia tri ctia m;n Tan luot 1a:
A.p:—5>q:4 B.p:5>q:—4 C.p:—7>q:: D.p:3>q::
{=—4+5w
Trong khong gian véi hé toa d6 r{|}, cho duong thang g= | =-w . Trong cac duong
}:—5—w
thang sau, deong thang nao vudng goc véi g?
{=ew {=5
A. g4 |=4+w. B. g.5 | =5+w.
}=8w }=4+w
{=5_1_1}-2 {+5_ 1 _}+4
C'g6_6 =T D.g7—5 ===

Trong khong gian véi hé toa dd r{|}, cho duong thang g—{ . Y

duong thang sau, dudong thang nao song song véi g ?

{=5+6w {=6w
A.g=|=5-w, B. g. = | =4+w.

} =4+ 7w }=8w
C. 96—{+5: |—|—6:}—4 D. 7=izﬂ:ﬂ.

—7 5 -7 9 -6 9
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Cau 102:

Cau 103:

Cau 104:

Cau 105:

Cau 106:

Cau 107:

[DHQG TPHCM Co Sé 2] Trong khong gian véi hé toa do Oxyz, cho duong thang
x=1+2¢ ] x=3+21
A:{y=2-t vaduongthang A":qy=1-¢ .Vitritwong d6icua A va A’ la
z=-3 z=-3
A. AN, B. A=A". C. A cit A, D. A, A’ chéo nhau.
[THPT Chuyén Ha Long-Quéang Ninh] Trong khong gian Oxyz, cho diém M (5;-3;2)
va mét phang (P):x—2y+z-1=0. Tim phuong trinh duong thang d di qua diém M
va vudng goc (P).
x+5 y-3 z+2 B x-=5 y+3 z-2
=2 1 B
C x—6:y+5:z—3' D. x+5:y+3:z—2.
1 -2 1 1 -2 1
[THPT Chuyén Ngit - Ha N6i] Trong khong gian véi hé toa d6 Oxyz, cho mét phang

A.

. \ 2 +1 . N \ 2 .
(P):2x-2y+z=0 va duong thang d :xngzil. Goi A la mét duong thang chita
trong (P), cit va vudng goc véi d. Vecto i =(a;1;5) 1a mdt vecto chi phuong cua A.

Tinh tong S=a+b.
A. S=1. B. §=0. C. §S=2. D. S=4.

[THPT Chuyén DH KHTN-Ha Noil Trong khong gian Oxyz, phuong trinh duong
thang song song véi duong thing d :xT—lzyT-l-Z:il va cit hai duong thing
d x+l y+l z-2 x—1 y-2 z-3
A B -1 1 3
x-1 y-2 z-3 B x=1_y_z-1

la:

va d,:

A C. x+1:y+l:z—2 D x-1 y _z—l.

T T T T B I T
[Dé tham khao 2021 - BGD] Trong khong gian Oxyz, cho mit phang

\ . . 3 x=1 y z+l x=2 y z+l
P):2x+2y-z-3=0 va hai duong thiang d,: === ,d, === )
(P):2x+2y-z & A

Duong thang vudng géc véi (P), dong thoi cit ca d, va d, cé phuong trinh la

x=3 y-2 z+2 x—=2 y-2 z+1

A. B.
2 2 -1 3 2 -2
C. x—lzlzz+1. D. x—2:y+1:Z—2.
2 =2 -1 2 2 -1

x=1-t
Trong khong gian Oxyz, cho mdt phang (a):y+2z =0, hai dudng thing: d,:{y =1
z=4t
x=2-t
va d,:{y=4+2¢.Duong thang A nim trong mit phang () va cat hai duong thing
z=4
d,; d,cd phurong trinh Ia
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Aty =z opgxtl y 2o oxl vz padl vz
7 8 —4 7 -8 4 7 -8 4 7 4
. -1
Cau 108:Trong khong gian hé truc toa do Oxyz, cho 2 dwong thang d, :gzy—1:§'
-1 +1 , N < 2 A T ¢ .
d, :XT :gz 2T Viét phuong trinh mit phing () vudng goc véi d,, cat Oz tai A
va cat d, tai B (c6 toa nguyén) sao cho 4B = J21.
A (@):10x-5y+5z+1=0. B. ():4x-2y+2z+1=0.
C(a):2x—y+z+1=0. D.(a):2x—y+z+2=0.

Cau 109: Trong khong gian véi hé toa d6 Oxyz, cho diém M (3;3;-2) va hai duong théng

1 y-2 1 y-1 z-2 : , .
1 :XTJT%,- d, :x_+1 =y2 =22 Puong thing d qua M cit d,, d, lan luot
tai 4 va B.D0 dai doan théng AB béng
A. 3. B.2. C. V6. D. /5.

4. Huwéng dan bai tap vi tri twong ddi clia duwong thang,

{

{ =g+ 5w
Cau 96: Trong khong gian & {|}, cho hai dwong thang g, == [—e_ }:4 va g, ={ | = —4—5w. Véi

4 -4
}=6+pw
gia tri nao ctia P /# thi hai duwong thang d6 trung nhau?
A.p =5/#=8. B.p =-5/g=8. C.p=8M=5. D.p=-8/=5.

Huwéng dan

Ki nang: Quan sat cac dap an thi chi can théa man u—z = 2.LT, = m=2= Chon A.

Cau 97: Trong khong gian vdi hé toa dd r{|}, cho hai duong thang lan luot c6 phuong trinh
{=a+aw {=4—w
g, |=w va g, = | =5+5w. VOi gid tri nao ctia d thi g, va g, cit nhau?
}=—4+5w }=6—w
A da=3. B. a=4. C. d:é. D. d=s.
Huéng dan

y—2 —142y-3
2 —1
SHIFT SOLVE tim dwgcy=2,z=3 =>x=2a+1=1 =dap s6 A.

Ki nang: ttr di thé'y va z = -1 +2y vao dz ta cd, Casio:

{=w
Cau 98: Trong khong gian véi hé toa dd r{|}, cho duong thang g= |=5 . Trong cic duong
}=5+4+w
thang sau, duong thang nao cat g?
A.gq_{*6:|*5:}*4. B. 95_{*4:|*5:}*6
4 5 4 4 —4 4
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Cau 99:

Cau 100:

Cau 101:

Cau 102:

{=5-w {=4+5w
Coa=l=2 . D.g=l=5 .
}=—w }=6+5u

Hudéng dan

Ki nang: Quan sat =loai C va D (1?)
Thé'y =2 tixd vao di =x =3, z=1 thay tro vé d = mau thudn = Chon B.

Trong khong gian véi hé toa dd r{|}, cho duong thang A % = _Lf = % di qua diém

A(2;m;n) . Khi d6 gid tri cta m, n lan luot la:
A.p:fS>q:4 B.p:5>o_[:f4 C.p:f7>o_[:: D.p:3>q::

Huéng dan

Kinang: Ttr diém A, thé x=2 vao A,suyray=m=-4,z=n=7= Chon C.

{=—4+5w
Trong khong gian véi hé toa do r{|}, cho duong thfmg g{ |=-w . Trong cac duong
}=—5-w
thang sau, duong thing nao vuong goc véi g?
{=6w {=5
A. g 5 |=4+w. B. g,5 | =5+w.
}=s8w }=4+w
{=5_1_1}-4 {+s_ | _}+4
C'gﬁ_s 5 —g’ D'g7_5 -4 5
Hudéng dan

Ki nang;: (Tt d) Ghi vao man hinh 2A - B — C bam CALC nhép (A; B; C) la toa d¢ VTCP
trong cac dap an, chon dap s6 bang 0 = két qua Chon A.

A5 L3+ Trong cac
5 -4 s

Trong khong gian véi hé toa dd r{|}, cho duong thang g

duong thang sau, duong thang nao song song véi g ?

{=5+6w {=6w

A. g =|=5-w. B. g, 5 | =4+w.
}=4+ 7w }=8w

C {+5_|+6_}-4 D R T

Huéng dan

Ki ning: Quan sat cac VTCP thi chi 6 C va D théa man u’ = ku ;
Trong dap an C ta co M M, =(0;-3;2) #1.(2;-1;2) = Chon C.
[DHQG TPHCM Co Sé 2] Trong khong gian véi hé toa do Oxyz, cho duong thang

z=-3 z=-3
A.A/A. B. A=A". C. A cit A'. D. A, A’ chéo nhau.

x=1+2¢ ] x=3+21
A:{y=2-t vaduongthang A":qy=1-¢ .Vitritwong ddicua A va A’ la

Huéng dan
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Cau 103:

Cau 104:

Cau 105:

Ta thay ﬁ:;':(2;—1;0) va MOMO':(Z;—I;O):& suyra A=A'". Chon B.
[THPT Chuyén Ha Long-Quang Ninh] Trong khong gian Oxyz, cho diém M (5;-3;2)
va mat phang (P):x-2y+z-1=0. Tim phuong trinh dudng thing d di qua diém M
va vudng goc (P).
x+5 y-3 z+2 B x-5 y+3 z-2

1 -2 | -2 -1
C x—6 _ y+5 _ Z—3.D. x+5 _ y+3 _ z=2 ‘

1 -2 1 1 -2 1
Huéng dan

A.

Ta thdy ngay u=n,=(1;-21) nén loai dap an B. Ma trong ddp an A,
MM =(10;-6;4) = ku nén loai A. Trong dap an C, MM = (-L2-1)= —u . Chon C.
[THPT Chuyén Ngir — Ha Noi] Trong khong gian vdi hé toa d0 Oxyz, cho mat phéng

: 1 .
(P):2x-2y+z=0 va duong thing d :% =§=il. Goi A la mdt duong théng chira
trong (P), cdt va vudng goc véi d. Vecto i =(a;1;5) 1a mdt vecto chi phuong cua A.
Tinh tong S=a+b.
A. §=1. B. §=0. C. §=2. D. §=4.

Hudéng dan

—_— —

Ta c6 ﬁz[np,ud] nén vao MENU 9 1 2 nhdp dong dau 2=-2=—1= dong hai

I=2=1=tacd x:O,y:% dodé;:(O;l;Z).Suyra a=0,b=2.ChonC.

[THPT Chuyén DH KHTN-Ha Noil Trong khong gian Oxyz, phuong trinh duong

. : -1 2 . .
thang song song vdi duong thang d:xTz%zil va cat hai duwong thang
1 1 -2 -1 -2 -
R st S i NP e S e S S
2 1 -1 -1 1 3
A x—lzy—2:Z—3'E. x—lZZ:z—l. C. x+1:y+1:z—2.D. x—lzl:z—l.
1 1 -1 1 1 -1 -1 -1 1 1 -1 1

Hudng dan
Tl tinh song song = loai dap an D. Ma trong dap an A, th€ y =x vao d, khong thoa
man = loai dap an A.

1 .
Trong B, thé€ y=x-1vao d,, taco x—2|— :%.Giaodiémlé:le,yzO,Z:l.

1 x-3
Thé y=x-1vio d,, tacs ~ :xl . Giao diém 13 x=2,y=1,z=0. Chon B.

Loi binh.
Dung phép thé truc tiép dé€ tim giao di€ém la nhanh nhat. Néu dung théng qua

tham s6 t1a x=¢,y =¢—1 thi cing cho két qua nhu nhau, nhung dai dong thém.
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Cau 106:

Cau 107:

Cau 108:

[Dé tham khao 2021 - BGD] Trong khong gian Oxyz, cho mit phang
(P):2x+2y-z-3=0 va hai duong thang dl:xz_lzgzzzl,dz:xizzgzzil.

Duong thang vudng géc véi (P), dong thoi cit ca d, va d, cé phuong trinh la

x=3 y-2 z+2 x—=2 y-2 z+1

A. . B. .
2 2 -1 3 2 -2

C. x—lzl:z+1. D. x—2:y+1:z—2'
2 =2 -1 2 2 -1

Huéng dan

Tt tinh vudng goc = loai dap 4n B va C. Tie ddp an A, thé x=-2z-1 vao d,, ta c6

—2z-2 1

ZT2_ It Giaodiemla x=1y=0,z=—1.

2 -2

, —2z-3 1 .

Tk dap an A, thé x=-2z-1 vao d,, ta co z =Z+ . Giao diém la:
x=3,y=2,z=-—2. Chon A.
Cach 2. Bién ddi phuong trinh.
Tt tinh vuong goc = loai dap an B va C. Ttr ddp an A, ta co x;3+1:y;2+1:z+12+1
<:>x2_1:§:2+11.Déhdéytasosénhvéi d va d,.

1 1 ,
Z+ :Z+2 , suy ra giao diém (1;0;—1).

+ S0 sanh véi d, néu chung cat nhau thi

x—1 x-2

+So sanh véi d, néu chiing cat nhau thi , suy ra giao diém (3;2;-2).

x=1-t
Trong khong gian Oxyz, cho mit phang («): y+2z=0, hai dudng thing: d,:{y =1
z=4t
x=2-t
va d,:{y=4+2¢.Dudng thing A ndm trong mit phang (&) va cit hai duwong thang
z=4
d,; d,co phrong trinh la
Aty z o ogxtl_y_z
7 8 4 7 -8 4
Huéng dan

cxl_y_z pxl_y_
7 -8 4 7 8

Tt n,u, =0 nén loai dap an A va D.

Tk d, thé€ z=4 vaodapanB,tacd x=06,y=—8 thay tro vé d, thiloai. Chon C.

Trong khong gian hé truc toa dd Oxyz, cho 2 duong thing d, :%z y—_ll = %,
d, :)CT_1 = % . 1+1 . Viét phuong trinh mit phing () vudng goc véi d,, cat Oz tai 4

va cit d, tai B (c6 toa nguyén) sao cho 4B =+~/21.
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Cau 109:

A. (a):le—5y+52+1:O. B.(a):4x—2y+22+l:O.

C(a):2x—y+z+1=0. D.(a):2x-y+z+2=0.
Huéng dan giai

Cach 1. Phuong phép khtt dan an.

Goi 4(0;0;a)e Oz, B(1+b;2b;—1+b)ed, = BA=(-b-1;-2b;a-b+1).

A
Af +B
[/

Vi BA Lu, néntacd —2b-2+2b+a-b+1=0=b=a—-1.

’
/
!

Tir d6 BA=(a;2-2a;2), tir 46 dai suy ra o’ +(2a—-2) +4=21=a=-1€Z.

Phuong trinh (&):2x—y+z+1=0. Chon C.

Cach 2. Phuong phap don bién.

Vi () vudng goc véi d,, cat Oz tai 4(0;0;a) nén phuong trinh c6 dang:
(a):2x—y+z=a.

(o) cat d, tai B, véi t thoaman: 2(¢+1)-2t+t—1=a < t=a—1.Do d6 toa do B la:
B(a;2a—2;a—2),suyra E:(a;2a—2;—2):> AB* =5a> —8a+8=21.

Giaira a=-leZ=(a):2x—y+z=-1.Chon C.

Trong khong gian véi hé toa dd Oxyz, cho diém M (3;3;-2) va hai duong thing

. :xT_lzyT_zz%; d, :lel :y2—1 =Z_2.Dm‘)ng thing d qua M cét d,, d, Tan luot
tai A va B.DO0 dai doan thrfmg AB bf?mg
A.3. B. 2. C. 6. D. 5.

Huéng dan giai
Cach 1. Phuong phép khtr dan an.
Goi A(a+1;3a+2;a)ed,B(b;—1-2b;-2-4b)ed,.
— MA =(a—2;3a—1;a+2),W3 =(b—-3;—4-2b;—4b) cung phuong nén:
a-2=kb-3k

3a—1=-2kb—4k, tr (1) va (3), ta c6: —Skb+3k =4 = 5kb=3k—-4.
a+2=—4kb

Tt (1) va (2), ta cd =5 =5kb -5k = 5kb =5k —5.Suy ra 5k-5=3k-4.
Suy ra k=%,b=—1,a=0.Cu6’i cung EZ:(Z;I;—Z):AB:& Chon A.

Cach 2. Xét vi tri twong doi.
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Nhan xét MI—M :(2;1;—2),W =(4;2;-4) cung phuong nén A=M, (1;2;0),
B=M,(-11;2). Ttt d6 suy ra Eﬁl:(Z;l;—Z): AB=3.

Cach 3. Phuong phap quy tich.

Lap phuwong trinh mp(P) chita M va d, , phuwong trinh mp(Q) chita M va d,, khi d6 d
la giao tuyén caa (P) va (Q).

+Vao MENU 912 nhap 1=3=—1=va 2=1=2=tacd n, =(7;-45).

Stra lai dong dau —1=2=—-4=tacé @ =(8;-6;5).Suy ra u, =(21;,-2).

+ Phuong trinh d:x=3+2t,y=3+t,z=-2-2¢ cat d, tai A(1;2;0) va d, tai B(-1;1;2).
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VIL HiNH CHIEU VUONG GOC CUA PIEM LEN PUONG THANG.
1. Kién thitc bd xung.

* Tim hinh chiéu vuéng goc H cta diém M, (x;y,;z,) trén dudong thang A 6
X =x,+at

phuong trinh tham s8 :{ y = y, +bt,( € R) hoic chinh tic: 0 =220 - 2= %

a b c

z=2z,+ct

X, =X, t+at
v Toa do H tinh theo cong thire: 1y, =y, +bt,

Z, =z,+ct

a(xl _x0)+b<y1 _YO)+C(21 _Zo)
a+b’+c '

voi t =

" CASIO: Dt MM, = (x, — X333, — Y032, — 2,) = (X33 2) (B0 s6 nhap mdy) thi:

t_ax+by+cz

= e STOM va H (x,+aM;y, +bM;zy+cM ).

v Khoang cach tir M, dén A 1a \/xz +3* 42" —(a’ +b” +¢*)M* hoic néu khong

(ax+by+cz)2

CALC nhap bo (x;y;z).
PSR .P.(y)

can toa d6 H thi ghi \/x2 +y 42—

* Chu y:
Céc cong thitc trén déu suy ra tit cich tim f nhue binh thuong, nhung bang chir.
Céc em bién d6i: giao diém ctia A véi mp(a) qua M, va vudng géc A, rat ra cong
thitc; Hoac ]\ﬁ .Z =0 ta déu ¢ ¢t nhu trén. Cac em da thuc hién bfing s0, hay thuce
hién bang chi nhé!
2. Cac vi du gidi toan.
Vi du 54: [THPT Chuyén Thai Binh] Trong khong gian v6i hé toa d¢ Oxyz, goi H hinh chiéu

vudng géc cia M (2;0;1) 1én dudng thang A: xl—l =%= ZIZ

A. H(2;2;3). B. H(O;—2;1). C. H(1;0;2). D. H(—l;—4;0).

. Tim toa d6 diém H .

Huéng dan giai
Truwdc hét ta giai tw ludn, sau d6 ta dung CASIO d€ so sanh.
Cach 1. Ty luan.
Toa d0 H dang tham sd1a H (1+1,21;2+t), suy ra MH = (t—1;26;1+1) vudng goc voi

u, =(1;2;1) néntacéd: u, MH =0 t—1+4+1+1=0 o 1 =0. Vay H(1;0;2).

Cach 2. Casio.
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Vi du 55

Vi du 56:

X+2y+z

Ghi vao man hinh CALC (nhip bg khi thay M vao tirsd' A) 1=0=—1==

P +2°+7°
STOMbam 1+M :2M :2+ M = = =ta duoc H(1;0;2).
: [THTT S6 3-486] Trong khong gian voi hé toa do Oxyz, tinh khoang cach tir diém
x=1+¢
M (1;3;2) dén duong thang A:{y=1+1.
z=—t
A N2. B. 2. C. 2. D. 3.

Hudng dan giai
Trudc hét ta giai tw luan, sau d6 ta dung CASIO @€ so sanh.
Cach 1. Ty luan.
Toa d6 H la hinh chiéu cia M la H(1+#1+¢;—t), suy ra MH =(#;6=2;-2—t) vudng
goc voi u, =(1;1;-1) nén ta cd: u, MH =0 = t+1-2+2+1=01=0.
Vay MH =(0;-2;-2)= MH =242 Chon C.
Cach 2. Casio.

A~ A A? A 7 R’ - 1 - 1
(Lam nhap néu can, chuyén vé chinh tac A: Ak Al Y i)
p y 1 21

1
(x+y—z)2
3

Ghi vao may \/xz +y 4z — CALC ( thay M(1;3;2) vio tir so° A)
0=2=2== taduoc 2\/§.ChQnC.

O] Math &

JI::';:E"'IIIIIE"'FE-_ [:"::+"|"E'.I}

242

VB [@ -

—r 2
Jx2+y2+zz_L§i%rg1D

242

Luu y. May tinh 570 thi phim z thay bang phim F
Ngoai ra ta ciing c6 thé giai bang khao sat Parabol bién t tit MH? = 31> +8.

x=2+t
Tinh khoang cach tir diém E(2;-1;-3) dén duong thing d:1y=4+3t (t€R)bang:
z=-2-5t
A= B. —. c 4, p. 24
V7 V35 7 7
Huéng dan.

Cach 1. Khao sat Parabol.
Goi H(2+1;4+31,-2-5t)ed = EH = (#; 5+3t; 1-5¢), ta tim gi4 tri nho nhét ctia EH.
14

7 7

Tacd EH =12+ (5+31)* + (1= 51)* = 35¢* + 20t + 26 zg nén EH . =

dat dwockhi t=-2/7. Chon D.
Céch 2. CASIO.
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Ix+3y—5z) .
Ghi \/x2+y2+zz—u CALC nhap (Toadd vécto MyE) 0=—5=-1=

1+9+25
oJ14
7

Két qua . Chon D.

Nhan xét.

Nhin vao cft tham s6 t ta thay bd ¢ ; 3t ; -5t va so sanh trong cong thic x +3y -5z
c6 su thé bién x; y; z twong ting. Nhuw thé ta chi viéc tinh nham toa d6 véc to M E bang
cach trtr theo hanh ngang thanh phan twong ting. Trén day la cong thirc tinh khoang
cach nhanh nhat roi, cdc em chi thuec hién vai [an 1a OK!.

Con ngay ca viéc tinh nham véc to M E ma khong mudn lam thi chi c6 cach ghi
day du cong thic (Kha dai nhé!):

2
\/ (x-2) +(y—4) + 2y - LO=D fiy 9_:25_ SC*D) CALC nhp toa 46 cua

14
-

diémEla 2 =—1= -3 = cung két qua

Vi du 57: [THPT Chuyén Thai Binh] Trong khong gian véi hé toa do Oxyz, cho diém M (2;1;0)
N . 2 , N x—1 y +1 A N , . 2
va duong thang c6 phuong trinh d ST T Phuwong trinh cta duong thang A

di qua diém M , cat va vuong goc véi duong thang d la:

A'x—2:y—1:i. B.x—2:y—1:£.
1 S ) -1 -4 2
C.x—2:y—1:£. D-x—2:—y+1=i.
-1 -3 2 -3 -4 2
Hud6ng dan.

Cach 1. Tric nghiém loai trt.

Kiém tra tinh vudng gbc vdi d, ghi 24 + B — C bdm CALC nhap bd véc to chi phuong
trong cac dap an, chi c6 dap an A cho két qua bang 0. Chon A.

Cach 2. CASIO.

2x+y—
Tim hinh chiéu cia M trén d ghi =22 CALCnhap 1 =2 =0 == STOM
Bam ACghi 1+2M —2: -1+ M —1:—M = = = véc to mzé(l;—4;—2).ChQnA.
x=3+3t x=-4+6¢
Vi du 58:Duodng thang vudng gdc chung ctia hai duong thang d, 11y =2 va d,:qy=1+t
z=-3-t z=3-2t
c6 phuong trinh la:
x=1+¢ x=1+t¢ x=1+t x=1+t
A.jy=-2 . B.iy=2 . C.yy=2 . D.<y=2
z=2+43t z=2+43t z=-2-3t z=-2+3t
Huéng dan.
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Cach 1. Khao sat Parabol.
Goi M (—4+6t;1+1;3—2t) e d,, ta tim gia tri nho nhét cua khoang cach tir M dén d,.

Taco MH :(6t_7)2+(t_1)2+(6_21)z_(3(61—7)9;11(6—21))

— 20¢-27)° .

MH =417 —1101+86—%=z2 —2t+% nén MH wn < 1=1.
Chi c6 dap 4n D thi duong thing di qua M (2; 2;1). Chon D.

Luuy.

200227 _ T (9078 i~ M 03,
10”7 10 10

Co thé tinh gia tri ¢'=
10 10

Cach 2. Tinh truc tiép.

Goi d la duwong vudng goc chung, vao MENU 9 1 2 nhap dong dau 3=0=1= va dong
hai 6=1=2==taco x :%,y =0 suyra u, = (1;0;3). Dén day loai dép 4n C, loai tiép
dap an A vi y =-2 khong théa man d,.

Tl dapan B, thé y =2 vao d, thi =1 nénx=2, z=1 th€ trd vé ddp an B thi mau thuan.
Vay chon D.

Loi binh.

Giastv A(3+a;2;-3-a)ed,,B(-4+6b; 1+b;3-2b) e d, la doan vudng goc chung
AB, thi 4B &u, cting phuong. Trude hét cho thanh phan tung d6 1+5-2=0=b=1
va khi d6 toa do B(2;2;1) , tié€p theo trong cac dap an B va D, tinh M B cung phuong
u, = (1;0;3) thi chon. Trong D c6 M B = u . Nhu vay theo cach nay khé dai dong. Cach
thé truc tiép d€ tim giao diém la nhanh nhat!

(Xem thém phan phu luc)
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VIIL, BAI TAP TONG HOP CUOI PHAN 1.

1. Dé bai.

Cau 110:

Cau 111:

Cau 112:

Cau 113:

Cau 114:

Cau 115:

Cau 116:

x-2 y-1 z

12 -l
va cit cac truc Ox, Oy Tan lwot tai 4 va B sao cho duong thang 4B vudng gbc véi d.

Trong khong gian Oxyz, goi (P) 12 mit phing chtta duong thing d':

Phuong trinh ctia mét phing (P) la
A. x+2y+5z-5=0. B.x+2y+5z-4=0. C. x+2y—-z-4=0. D.2x-y-3=0.

Trong khong gian voi hé toa d§ Oxyz, cho tam gidc 4BC véi A(L;1;1), B(2:;3;0). Biét
rf?mg tam giac ABC c6 triec tam H (0;3;2) tim toa do ctia diém C.

A. C(3;2;3). B. C(4;2;4). C. C(1;2;1). D. C(2;2;2).

[SGD Ha Tinh] Trong khong gian Oxyz, mit phang () di qua diém M (1;2;1) va cat
tia Ox, Oy, Oz lanluwot tai 4, B, C sao cho dd dai O4, OB, OC theo thit ty tao thanh
cdp s8 nhan c6 cong bdi béng 2 . Tinh khoang cach tir O t6i mét phang (a).

‘ 1 c W21, D. 9.

A —. B. —.

V21 21 = 7

[THPT Yén Lac — Vinh Phiic] Biét rang c6 »n mét phang c6 phuwong trinh twong ting la
(B):x+ay+bz+c, =0 (i=1,2,..,n) di qua M (1;2;3) (nhung khong di qua O) va cat
cac truc toa do Ox, Oy, Oz theo thit twtai 4, B, C sao cho hinh chop O.4BC la hinh
chép déu. Tinh tong S=q,+a, +...+a,.

A. S=3. B. S=1. C.S=-4. D. S=-1.
[Dé_2017_BGD] Trong khong gian véi hé toa dd Oxyz, cho hai diém 4(1; -1; 2),

B(-1; 2;3) va duong thfmg d:x1—12y12:z—1

. Tim di€ém M (a; b; ¢) thudc d sao

cho MA> + MB* =28, biét ¢ < 0.
A. M(—l; 0; —3). B. M(2; 3; 3).

C. M(l, Z; —gj D. M(—l; —Z; —gj
6 6 3 6 6 3

[THPT Chuyén Lwong Thé Vinh - Ha N6i] Trong khong gian Oxyz, cho 4(1;7;0) va

B(3;0;3). Phuong trinh dwong phan giac trong cua AOB 1a

Ad:E=2=Z, B.d:2=2=2, Qd:i—l—i. D.d:2=2=%
4 5 3 3 5 7 6 7 5 5 7 4
) ) x=2+t x=1-¢
Trong khong gian Oxyz, cho hai dwong thang cat nhau A, :<y=2+2¢, A, :qy=—t
z=—1-t z=2¢

(t,t' € R). Viét phreong trinh duirong phén gidc ctia géc nhon tao boi A, va A,.
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Cau 117:

Cau 118:

Cau 119:

Cau 120:

Cau 121:

Cau 122:

ALY prl_r 2z  xl y z pxl_y_z
-3 1 1 1 2 3 1 1

z
3 -3
Trong khong gian Oxyz, cho tam giac ABC c6 A(-2;0;-1), B(1;-2;-7) va C(5;-14;-1).
Viét phuong trinh duong phan giac trong géc ABC.

x=1_ y+2 z+7 x+9 y-4 z-1

A. B.
2 8 -18 -1 2 7
C. x+1=y—2:z—7' D. x—1:y+2=z+7'
-1 —4 9 -9 4 1

[THPT Chuyén Nguyén Quang Diéu — Dong Thap] Trong khdng gian Oxyz, cho mat

phang (P):x+y—-z+9=0, dudng thang d:xT%zyT%:% va diém A(1;2;-1).
Phuong trinh dudng thang A di qua diém 4 cit d va song song véi mat phang (P).
A.x—lzy—2:Z+l. B.x—lzy—2:Z+l.

-1 2 -1 1 2 -1
C.x—lzy—2:z+l D x—lzy—2:z+l.

1 2 1 = 2 1

[SGD Nam Dinh] Trong khong gian voi hé toa dd Oxyz, cho tam gidc 4BC c6 phuong
trinh duwong phan giac trong goc 4 la: % = y_—46 == _36 .Biét rang diém M (0;5;3) thudc

duong thang 4B va diém N (1;1;0) thudc dudng thang AC . Vecto nao sau day la vecto

chi phuong ctia duong thang AC .

A. i =(1;2;3). B. i =(0:1;3). C. i =(0,-2;6). D. i =(0;1;-3).
[THPT Chuyen DH KHTN-Ha N6i] Trong khong gian Oxyz, cho tam giac ABC vudng
tai C, ABC=60°, AB=32, duong thang 4B c6 phuong trinh xI3 = y;4 = 228

duong thing AC ndm trén mit phang («):x+z-1=0. Biét B 1a diém c6 hoanh do

7

dwong, goi (a;b;c) 1a toa do diém C, gia tri ctia a+b+c bang
A. 3. B. 2. C. 4. D. 7.

Trong khong gian Oxyz, cho tam gidc ABC c6 C(3;2;3), duong cao AH nam trén duong
x=2 y-3 z-3

thang d, : " 5 va BD la dwong phan giac trong ctia goc B nam trén duong
4 ; \ x-1 Y- 4 z-3 T .z Y

thang d, c6 phuong trinh TS T Dién tich tam giac ABC bang

A.4. B. 24/3. C. 43. D.S8.

[THPT Chuyén DH Vinh] Trong khong gian Oxyz, cho tam gidc ABC cd A(2;3;3),

X3 _y-3_ 2_2, phuong trinh duwong

phuong trinh duong trung tuyén ké tir B la " 3 "
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Cau 123:

Cau 124:

Cau 125:

Cau 126:

Cau 127:

x-2 y-4 z-2
-1 -1

phan giac trong ctia géc C la . Duong thang 4B c6 mot véc-to chi

phuong la
A u=(21-1). B. u=(1;-1,0). C.u=(0;1;-1). D. u=(1;2;1).

Trong khong gian vdi hé truc toa d0 Oxyz, cho tam giac ABC biét diém 4(1; 2; 3),
x=>5t

duong trung tuyén BM la <y=0 va dwong cao CH c6 phuong trinh la
z=1+4t

A S phurong trinh dwong phan gidc goc 4.

16 -13
A x—lzy—222—3. B. x—lzy—2:z—3.
7 -1 10 4 13 5
C. x—lzy—2:z—3' D. x—lzy—2:z—3'
2 -3 -1 2 -11 -5

[THPT Chuyén DHSP-Ha Noi] Trong khong gian Oxyz, cho cac diém 4(0;1;2),
B(2;-2;0), C(-2;0;1). Mt phang (P) di qua 4, tric tAm H cua tam gidc ABC va
vudng goc voi mit phing (4BC) c6 phuong trinh 1a

A.4x-2y—-z4+4=0. B.4x-2y+z+4=0. C. 4x+2y+z-4=0.D. 4x+2y—-z+4=0.

ITHPT Phan Dinh Phung-Ha Tinh] Trong khong gian Oxyz, cho hinh vuong 4BCD
biét A4(1;0;1), B(1;0;-3) vadi€ém D c6 hoanh d6 am. Mat phang (ABCD) di qua gdctoa

dd 0. Khi d6 duong thang d 1a truc duong tron ngoai ti€p hinh vuéng 4BCD ¢

phuong trinh
x=-1 x=1 x=-1 x=t
A.d:sy=t . B.d:sy=t Cd:qy=t . D.d:{y=1.
z=-1 z=-1 z=1 z=t

[THPT Chuyén Vinh Phiic] Trong khong gian Oxyz, cho hai diém A(1;0;1), B(-1;2;1).
Viét phuong trinh duong thang A di qua tam duong tron ngoai tiép tam gidc OAB va
vudng gdc véi mit phang (OA4B).

x=t x=t x=3+¢ x=—1+¢
A.A:qy=1+¢. B. A:iy=1+¢. C.A:qy=4+¢1, D. A:3y=t
z=1-t¢ z=1+t z=1-t z=3—¢

Trong khéng gian Oxyz, cho diém E(1;1;1), mat cau (S):x’ +»” +z° =4 va mit phang
(P):x—-3y+5z-3=0. Goi A la duwong thang di qua E, ndm trong (P) va cat (S) tai hai
diém A, B sao cho OAB la tam gidc déu. Phuong trinh cta A la
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Cau 128:

Cau 129:

Cau 130:

Cau 131:

Cau 132:

x=1+2¢ x=1+4t x=1+2t x=1+¢
A.qy=1+1 . B. s y=1+3t. C.qy=1-t. D.qy=1+1 .
z=1+t z=1+t¢ z=1-—t z=1-2¢

Trong khong gian Oxyz, cho mat cau (S):x* + )’ +z° +4x—6y+m=0 va duong thang

(@): 2 =271 2% 1y 46 (d) ot (S) tai hai diém M, N sao cho MN = 8.
2 1 2

A. m=-24. B. m=8. C. m=16. D.m=-12.

x=-1+¢
Trong khéng gian Ozyz, cho diém 1(0;0;3)va duong thang d:1y=2¢ . Phuong trinh
z=2+t

méat cau (S) tdm / va cat d tai hai diém 4, B sao cho tam giac I4B vuong la:

A. x2+y2+(z—3)2:%. B. x2+y2+(z—3)2:§.
C. x2+)/2+(z—3)2 =§. D. xz+yz+(z—3)2 =§.

[THPT Chuyén Phan B¢i Chau] Trong khong gian véi hé toa do Oxyz, cho duwong théng

d;x;2 :llzi va mat cau (S):(x_1)2 +(y—2)2 .;.(2—1)2 =2.Hai mat phéng (P), (Q)
chtta d va tiép xtic véi (S). Goi M va N la tiép diém. Do dai doan thing MN bang?
A 22, B_ﬂ C.&, D 4.

3 - 3
[THPT Chuyén Ngit-Ha Noi] Trong khong gian d¢ Oxyz, cho diém M (2;3;1) va mat
cau (8):(x=1)"+(y-1)"+2>=4. Tt M ké duoc vd sG cac tiép tuyén t6i (S), biét tap

hop cac tiép diém la duong tron (C). Tinh ban kinh 7 ctia dwong tron (C).

_.rzﬁ. B.rzﬁ. C.rzﬁ. D. (2).
3 3 3
xX=5+t
[THTT S6 1-484] Trong khong gian Oxyz, cho duong thang d:qy=-2—4¢, mit cau
z=—1-4t

(S):x*+)y*+2 +ax+by+cz+d=0 6 béan kinh R=+19 va mit phéng
(P):3x—y—-3z-1=0. Trong cac s8 {a;b;c;d} theo thit ty dudi day, s6 nao thoa man
a+b+c+d =43, d6ng thoitam I cuaa (S) thudc d va () tiép xtc v6i mit phang (P)?
A. {-6;-12;-14;75}. B. {6;10;20;7}. C. {-10;4;2;47}. D. {3;5;6;29}.
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Cau 133:

Cau 134:

Cau 135:

Cau 136:

Cau 137:

Cau 138:

[THPT Lé Lai-Thanh héa] Trong khdéng gian Oxyz, cho cdc duong thang
x=1 x=2
’ ’ \ X— 1 y z— 1 . \ v M 7oy A A Y
diy=1,d:yy=t va A:TszT.Gol (S) la mat cau c6 tam thudc A va tiép
z=t z=1+¢

xtc véi hai duong thing d, d'. Phuong trinh cta () 1a

2

&(x—1)2+y2+(z—1)2=1. B. (x—2)2+(y—1)

(Aot o el

[THPT Chuyén DH KHTN-Ha Ni] Trong khong gian Oxyz, cho hai diém 4(5;0;0) va
B(3;4;0). V6i C la diém nam trén truc Oz, goi H la tryc tam cua tam gidc 4BC. Khi
C di dong trén truc Oz thi H ludn thuéc mét duwong tron cd dinh. Ban kinh cua duwong

tron d6 béng

A.ﬁ. B.ﬁ. C.ﬁ. D. 3.

-4 2 2

[Dé Star Education] Trong khong gian toa dd Oxyz, cho diém 4(1;2;3), duong thang

(d): XJlrz:%:Zj;l va mat cau (S): (x—1)2+(y+2)2+(z—3)2=16.H(’)i c6 bao nhiéu

duong thang (A) qua 4, vudng géc (d) va tiép xtic voi (S)
A. 0. B. 1. C.2. D. V0 s0.

Trong khong gian toa d0 Oxpz, cho dim B(1;2;-5), duong thang (d):

x—6 _y- 5 _z+ 1
1 4 -1

duong thang (A) qua B, vudng géc (d) va tiép xic véi (S)

A.0. B. 1. C. 2. D. V6 so.

va mit cau (S): (x—l)2+(y—2)2+(z+1)2 =4. Hobi co bao nhiéu

x;4 :%z Z+44 va mat phang (P) chtta A sao

cho (P) tiép xuic v6i mat cau (S):(x—3)2 +(y+3)2 +(Z—1)2 =9. Hdi (P) song song vdi

Trong khong gian cho duong thang A:

mat phang nao?

A.3x—y+2z=0. B.2x-2y+z+5=0. C. x+y+z=0. D. x+3y+z+5=0.
[SGD Bac Ninh] Trong khong gian Oxyz, cho di€ém M thudc mit cau
(8):(x=3) +(y—3) +(z—2)" =9 vaba diém 4(1;0,0), B(2;1;3);C(0;2;—3). Biét ring
qu§ tich céc diém M thoaman MA® +2MB.MC =8 1a dudng tron 8 dinh, tinh ban kinh
r duong tron nay.

A. r=4/3. B. r=6 C. r=3. D. r=+6.

76  GV:Nguyen Xuan Chung



Cau 139:

Cau 140:

Cau 141:

Cau 142:

Cau 143:

Cau 144:

[SGD Phu Thol] Trong khoéng gian v6i hé toa dd Oxyz, cho miat cau
(8):(x+1) +(y=1)" +(z+2)’ =9 vadiém 4(1;1;-1). Ba mt phing thay d6i di qua diém
A va dbi mdt vudng géc véinhau, cat () theo giao tuyén 1a ba duong tron. Tong dién
tich ctia ba hinh tron d6 bang

A. 12rx. B. 3rx. C. 22rx. D. 11x.

Trong khong gian Oxyz, cho mat cau (§):x*+y*+z° -2x-4y+6z-13=0 va duong
x+l y+2 z
' 1

mét cau (§) théa man AMB=60°, BMC =90°, CMA =120°. Biét toa d6 M (a;b;c) voi

thang d

1‘1. Trén d 18y diém M va ké 3 tiép tuyén M4, MB, MC dén

a<0.Téng a+b+c bang:
A. -1. B. 2. C. 2. D. 1.

[Chuyén Lé Hong Phong — Nam Dinh] Trong khong gian véi hé truc toa dd Oxyz cho
mat cau (S,):(x=1) +(y=1)+(z-2) =16 va (8,):(x+1) +(y-2) +(z+1)" =9 cat

nhau theo giao tuyén la duong tron (C). Tim toa d6 tdm J cia dwong tron (C).

A J —l;z;l . B. J l;Z;l . C.J —l;z;—l . D.J —l;z;—l .
2’4’4 37474 34" 4 2’4 4

[THPT Chuyén Nguyén Trai Hai Dwong] Trong khong gian Oxyz, cho mat cau
x=1+t¢

¥’ +y*+z° =9 va diém M (X43¥032,)€(d):4 y=1+2¢. Ba diém 4,B,C phan biét cung
z=2-3t

thudc mat cau sao cho M4, MB,MC la ti€p tuyén ctia mit cau. Biét rang mit phang

(ABC) diqua D(1;1;2). Téng T =x, + y; +z, bang:

A. 30. B. 26. C. 20. D. 21.

[HOI 8 TRUONG CHUYEN] Trong khong gian Oxyz,cho hai mit cau
(8):x*+y* +(z—=1)" =25 va (8):(x-1)" +(y—2)" +(z-3)" =1. Mt phéng (P) tiép xic
(8') va cét (S) theo giao tuyén 1a mot dwong tron c6 chu vi bang 67. Khoang cach tir
O dén (P) biang

Al B. . c D. 2.
7 9 2

== 3

Trong khdng gian Oxyz, cho duong thang d di qua diém M(2; 3; 0) song song mat phang

x-1_ y+1 z+3

(P): 3x — 2y + z + 1 = 0 va vudng gbc véi duong thang d- 3 . Phuong
trinh tham s& ctia dwong thang d la:

x=2-1Iz x=2+3t x=2+2t x=2-t
A.{y=3-10r. B. {y=3-2t. C.{y=3+3t. D.{y=3+t.

z=13t z=13+¢ z=4¢ z=3t
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Cau 145:

Cau 146:

Cau 147:

Cau 148:

Cau 149:

Cau 150:

[THTT s0 6-489] Trong khong gian Oxyz, cho diém 4(1;3;2), mdt phing
x=-2+2t

(P):2x-y+z-10=0 va dudng thing d:<y=1+¢ .Tim phuong trinh dudng thing
z=1-t

A cit (P) va d lan luot tai hai diém M va N sao cho 4 la trung diém doan MN .

x—6 y-1 z+3 x+6 y+1 z-3

A. B. .
7 | 7 4 -1
C. x—6:y—1:z+3- D. x+6:y+1:z—3.
7 4 -1 7 -4 -1
g 5 ; x=4+4t
Trong khong gian Oxyz, cho duong thang A, S Z = Z_l va A,3y=3-t .Gia
" z=2+2
tri cia m d& A, va A, catnhau la
A.mz—é. B.m=£. C.m=3. D. m=-3.

- 8

[THPT Kinh Mén-Hai Dwong] Trong khong gian Oxyz, cho duong thang

-1 +1 -2 . \ o~ A . . A v 2
A =27 2272 Tim hinh chiéu vuong goc cia A trén mat phang (Oxy).

2 1

x=0 x=1+2¢ x=-1+2¢ x=-1+2¢
A.Jy=-1-¢. B.sy=—-1+r¢. C.iy=1+t . D.<y=-1+¢ .

z=0 z=0 z=0 z=0

Trong khong gian véi hé toa dd Oxyz, cho mit phang (P): x+y+z-3=0 va duong

thang d : % = yTH =z _12 .Hinh chiéu cta d trén (P) 1a duong thing d'. Trong cac diém
sau, di€ém nao thudc duong thang d'?
A. M(2;5;-4). B. N(1;-1;3). C. P(1;3;-1). D. 0(2;7;-6).

[Dé chinh thite TNTHPT 2021 — BGD] Trong khéng gian Oxyz, cho duong thang
-1 z=2 . A o A
d :%zyTz z " va mat phang (P):x+2y+z—-4=0.Hinh chiéu vudng gdc cuia d 1én

(P) 1a duong thang cé phuong trinh:

x_y+l_z+2 x_y+l_ z+2

c. X x
21 -4 3 22 1 2 1 -4 T3 2

—

[THPT Chuyén DH Vinh] Trong khong gian Oxyz, cho hai diém A(-1;3;-2),
B(-3;7;—18) vamat phang (P):2x—y+z+1=0.Diém M (a,b,c) thudc (P) sao cho mat
phéng (4BM ) vudng goc v6i (P) va MA* + MB* =246. Tinh S=a+b+c.

A.0. B. 1. C. 10. D. 13.
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Cau 151:

Cau 152:

Cau 153:

Cau 154:

Cau 155:

Cau 156:

-1 y+1 z-2
1 -1
phéng (P):x+y+2z+1=0.Diém B thudc mit phing (P) théa man duong thiang 4B

vamat

Trong khong gian Oxyz, cho diém A(1;2;-1), duong thang d : al

vudng goc va cat duwong thang d. Toa d6 diém B 1a
A. (3;-2;-1). B. (-3;8;-3). C. (0;3;-2). D. (6;-7;0).

Trong khong gian véi hé toa dd Oxyz, cho duong thang A vudng goc véi mat phang

x=3+t
; ; -2
():x+2y—z+4=0 va cht ca hai duong thing d:xT”:y—1=§,d’: y=3t , trong
z=2t
cac diém sau, diém nao thudc duong thang A ?
A. M(6,5-4). B. N(4;5:6). C. P(5:6;5). D. 0(4:4;5)

Trong khong gian Oxyz, chobdn diém A(1;-2;3), B(2;-11),C(-110), D(1;2;-1). Tinh

khoang céch gitta hai duong thang 4B va CD.
4 6 10

8
A. . B. —. C.—. D. .
V11 V11 VI V11

Trong khong gian véi hé truc toa dd Oxyz, cho (P) :x+y—z—7=0 va hai duong théng

A :x—l _ y—1 _ 2—2;A2 :x—2 _ y-3 _ z+4
1 1 1 2 3 -5

cac s6 dwong, M cach déu A, va (P). Khoang cach tir diém M dén (P)la

.Goi M la diém thudc A,, M c6 toa dd la

A. 243. B. 2. C. 7. D. 2.

NG

[THPT Nho Quan - Ninh Binh] Trong khong gian véi hé toa d6 Oxyz cho 4(0;1;0),

x-1_ y+2 z-3
-1

B(2;2;2), C(-2;3;1) va duong thang d: . Tim diém M thudc d

sao cho thé tich tt dién MABC béng 3
N EERERAVEET NN B (3.31)
2 42 24 2 5 42

57 472 2 4

[PTNK - DHOG TP HCM] Trong khong gian voi hé toa dd Oxyz, cho hai duong théng

x=1+t x=4+3t
d:{y=2-2t va d,:{y=3+2t. Trén d, 14y hai diéfm 4, B théa man 4B =3.Trén d,
z=-3-t¢ z=1-t

1ay hai diém C, D thoaman CD =4. Tinh thé tich V' cta t& dién 4BCD.

B. V =2/21. 4f %.

A V=T7. C.V=—- D. V=
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x=t
Cau 157: Trong khong gian véi hé toa d6 Oxyz cho ba dwong thang d,:{y=4—-t

z=—1+2¢
x y-2 z x+1 y-1 z+1 ) \ \ 2 ¢ n
aIZ:Tz—S:—3 va d;: s T . Goi A la duong thang cat d,,d,,d, lan luot
tai cac diém A, B, C sao cho AB = BC. Phuong trinh duong thang A 1a
A XT2_¥72_ 2 g x_y-2_2 c. X_y=3_z-l x_y-3_z-1
1 1 1 1 1 1 1 1 -1 1 -1 1

Cau 158: [Chuyén DB Song Hong| Trong khong gian véi hé toa do Oxyz, cho hai duong thang
x=1+¢

x—1
2

d: 2
1

=§, d,:sy=2+1t.Goi S la tap tat ca cacsd m sao cho d, va d, chéo nhau
z=m
N 5 2 7 A ki ?
va khoang cach gitra chung bang o Tinh tong cac phan tr cua S.
A. -11. B. 12. C. -12. D. 11.

2. Hwéng dan gii bai tip cuéi phan 1.
. . -2 -1
Cau 110: Trong khong gian Oxyz, goi (P) la mat phang chita dwong thang d: al - yT = il

va cat cac truc Ox, Oy lan lugt tai 4 va B sao cho duong thang 4B vudng goc véi d.

Phuong trinh ctia mét phang (P) 1a

A. x+2y+5z-5=0. B.x+2y+5z-4=0. C. x+2y—-z-4=0. D.2x-y-3=0.
Hudng dan giai

Goi A(a;0;0), B(0;5;0), ta c6 ﬂ:(a;—b;O)J_Z:(lﬂ;—l) suy ra a=2b. Khi d6 ta ¢4

ﬂ:(2b;—b;0):b(2;—l;0). Vao Moode 9 1 2 nhip dong dau 1=2=1= dong hai la

2=—1=0==tacd ﬁ:(1;2;5) va do d6 phuong trinh (P):x+2y+5z—4=0. Chon B.

Ciach 2. V& yéu t6 phu.

Puong thing d cit 4B tai D thudc mit phang (Oxy), toa dd D(2;1;0). Do mp(P) chtta d va d
khong song song véi Oz nén (P) cit truc Oz tai C, ké CE vudng goc véi AB ta c6 CE//d.
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Cau 111:

Cau 112:

Suy ra AB vudng goc v6i mp(OCE) cb dinh, c6 AB= [uj,l?] =(2-10), do dé
n, = [ZE,LE} =(1;2;5) nén phwong trinh (P):x+2y+5z—4=0. Chon B.
Trong khong gian voi hé toa do Oxyz, cho tam gidc ABC véi A(L;1;1), B(2;3;0). Biét
rf?mg tam gidc ABC c6 tric tam H (0;3;2) tim toa d0 cua diém C.
A. C(3;2;3). B. C(4;2;4). C. C(I;Z;l). D. C(2;2;2).
Hudng dan giai
Viét phuong trinh (ABH), vao MENU 9 1 3 giai hé ba an ta ¢6: x+z=2.
Phuong trinh mat phang qua H va vudng goc véi AB la: x+2y—z =4.
Phuong trinh mat phang qua A va vudng gdc véi HB la: x—z=0.

Giai hé ba an trén ta duoc C(1;2;1). Chon C.

A

K

B C
Cach 2.

. R <X A , 5 A . X‘I‘Zy—Z A A 7 17

Goi K 1a hinh chiéu vuong goc cua H trén AB, ghi ———— CALC nhap toa do véc to 4H
\ ~ 4 5 2
la—1=2=1==STOMbam 1+ M :14+2M :1-M === ta duoc K E; 5; 3)

Ta c6 KH = —i; i; 4 = KC=t —i; i; 4 =C i—it; é+it; %+it , suy ra
3 33 333 3 3 3 3

— (2 4 -4 4 2 4\ —
(__5“ 3 *30 §+§thHA=(1;—2;—1) nén —2—4:+8—8—2—4r=0, gidira

ta co t=i:>C(1; 2; 1). Chon C.

[SGD Ha Tinh] Trong khong gian Oxyz, mat phang (a) di qua diém M (1;2;1) va cit
tia Ox, Oy, Oz lanluottai 4, B, C sao cho d6 dai O4, OB, OC theo thit ty tao thanh
cap s8 nhan c6 cong bdi bing 2 . Tinh khoang cach tir O t6i mit phang (a).

4 V21 C.@. D. 921

A —. B. —.

V21 21 =7
Hudéng dan giai
Goi A(a;0;0), B(0;6;0), C(0;0;c), khi d6 phwrong trinh mat phang (a) theo doan chin:
bex + cay + abz = abe . Mt khac theo gia thi€t b=2a,c=4a >0 thay vao ta co:
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Cau 113:

Cau 114:

4x+2y+z=4a.Vi(a) diqua M (1;2;1) nén 9=4a.

9 321

Phuong trinh () 1a 4x+2y+z-9=0 va d(O,(a))=—=i. Chon C.

21 7

[THPT Yén Lac — Vinh Phtic] Biét réng c6 » mét phang c6 phrong trinh tirong ting la
(B):x+ay+bz+c, =0 (i=1,2,..,n) di qua M (1;2;3) (nhung khong di qua O) va cat
cac truc toa d6 Ox, Oy, Oz theo thit twtai 4, B, C sao cho hinh chop O.4BC la hinh
chép déu. Tinh tong S=q,+a, +...+a, .
A. §=3. B. §=1. C.§5=-4. D. §=-1.
Hudéng dan giai

Goi A(a;0;0), B(0;6;0), C(0;0;c), khi d6 phwrong trinh mat phang (P) theo doan chin:
bex+cay+abz =abc. Vi (P) di qua M (1;2;3) nén bc+2ca+3ab=abc hay viét thanh
b(c+a)+2a(b+c) =abc (1).
Hinh chép O.4BC la hinh chép déu nén |a|=|b|=|c|=m>0. Tt (1) ta loai dugc ngay
treong hop a=b=—c, hodc ca ba sd cung am, con lai ta xét:

+ a=b=c=m: thay vao (1) ta dwoc m =6, phuong trinh mit phang (£) théa man

débaila (B):x+y+z=6.Nhuvay a =1.

+ a=c=m; b=—m:thay vao (1) ta duoc m=2, phuong trinh mat phang (£,) thoa

man débaila (P,):x—y+z=2.Nhuvay a, =-1.

+a=c=-m; b=m:thay vao (1) ta dugc m=-2 (loai).

(1
+a=m; b=c=-m:thay vao (1) ta dwoc m=—4 (loai).
(1

+a=-m; b=c=m:thay vao (1) ta dugc m=4, phuong trinh mit phang (A thoa

man débaila (B):x-y—-z=4.Nhuvay a, =-1.
Vay c6 3 mit phang thoa man bai toan va S =g, +a, +a, =—1. Chon D.

[Dé_2017_BGD] Trong khong gian v6i hé toa do Oxyz, cho hai diém 4(1; -1; 2),

-1 y-2 z

B(-1; 2;3) va duong théng d: xl " 2_1. Tim diém M (a; b; ¢) thudc d sao

cho MA* + MB* =28, biét ¢ <0.
A. M(-1; 0; =3). B. M (2; 3; 3).

C. M(l, Z; —gj D. M(—l; —Z; —gj
6 6 3 6 6 3

Huéng dan giai
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Cau 115:

Cau 116:

Cau 117:

Cau 118:

Chon C
Tir dudng thang ratra y=x+1,z=2x~1vagiast M (x; x+1;2x —1).Khi do tir gia thiét

ta co:
MA* + MB* =28 & (x—1)" +(x+2)" +(2x=3) +(x+1)" +(x~1)" +(2x—4)" =28
SHIFT SOLVE 0.1 =két qua x = é = M(é, %; —%) (loai nghiém x =2, z = 3).

[THPT Chuyén Lwong Thé Vinh - Ha Noi] Trong khong gian Oxyz, cho 4(1;7;0) va

B(3;0;3). Phuong trinh dwong phan giac trong cua AOB 1a

Ad:Z=2-Z B.d:2=2-Z Cd:i=2=-Z D.d:2=2=-2
4 5 3 3 5 7 6 7 5 5 7 4
Huéng dan giai
OA =52 — 5
Ta ¢ \/_ Mot VTCP 1a OA+§0B :(1;7;O)+§(3;0;3):(6;7;5). Chon C.
OB =32 3 3
] . x=2+t x=1-t
Trong khong gian Oxyz, cho hai duwong thang cat nhau A, :<y=2+2t, A, :qy=—t
z=—1-t z=21
(¢,¢' € R). Viét phuong trinh dureong phan giac cia goc nhon tao boi A, va A,.
Ay _zo gl oy oz oxl oy oz o atl oy oz
2 -3 3 1 1 1 2 3 3 1 -1 1

Hudng dan giai
Cac VICP lan luot 1a a=(1;2;-1) va b=(-1;-1;2).
Ta cé ‘Zz‘ = ‘l;‘ =6 va ab=-5<0, do d6 ta d6i dau ding mot véc to la c= (L;-2).
Khi d6 mot VICP can tim la a+c=(2;3;-3). Dén day chon C.
Trong khong gian Oxyz, cho tam giac ABC c6 A(-2;0;,-1), B(1;-2;-7) va C(5;—14;-1).

Viét phuong trinh duwong phan gidc trong goc ABC.

x=1_ y+2 z+7 x+9 y-4 z-1

A. . B.
2 8 -18 -1 2 7
C. x+l:y—2:z—7. D. x—1:y+2:z+7.
-1 —4 9 -9 4 1
Huéng dan giai
Chon A

Tacd BA= (—3;2;6),% =(4;,—12;6)= BA=7,BC =14 . Suy ramdt véc to chi phuong ctia
duong phan gidc can tim u=BA +%R‘ =(-3;2;6)+(2;-6;3)=(-1;-4;9).

[THPT Chuyén Nguyén Quang Diéu — Dong Thap] Trong khong gian Oxyz, cho mét
phang (P):x+y-z+9=0, duong thang d :XT_3 :yT_3 :g va diém A(1;2;-1). Viét
phuong trinh duong thang A di qua di€m A4 cit d va song song véi (P).
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Cau 119:

x—lzy—2:z+l B x—lzy—2:z+l
-1 2 -1 1 2 -1
x—l:y—2:z+l D x—l:y—2:z+l
1 2 1 ! 2 1
Huéng dan giai

A.

C.

Phurong trinh mét phing qua A va song song (P)1a (Q):x+y—-z-4=0.
Giao diém cua A va (Q) 1a B(2;0;,-2) suy ra u, = BA= (-1;2;1). Chon D.
Luu y sit sung CASIO.
bé tim giao diém va VTCP ta lam nhuw sau, ghi: x+3 + 3x + 3 -2x — 4 SHIFT SOLVE
quay vé stta thanh 1 —(x+3) : 2 =(3x+3) : -1-2x bdm = = = ta c6 két qua nhu trén.
[SGD Nam Dinh] Trong khong gian voi hé toa do Oxyz, cho tam gidac 4BC c6 phuong

-6 z-6 W3 . A
trinh duong phéan giac trong goc 4 la: % =X 2—3 . Biét rang diém M (0;5;3) thudc

duong thang 4B va diém N (1;1;0) thudc dwong thang 4C . Vecto nao sau day 1a vecto
chi phwong ctia duong thang AC .
A. i =(1;2;3). B. i =(0;1;3). C.i=(0;-2;6). D. i =(0;1;-3).

Huéng dan giai

Chon B

Goi E la diém d6i xtng v6i M qua (d). Khi d6 E € AC = duong thing AC c6 mot
vecto chi phwong la NE. Ta xac dinh diém E .
hi x—4y-3z
1+16+9
Ghi 2M : -8M +12-5:-6M +12-3 bdm ===ta c6 E(1;3;6)= NE =(0;2;6).

CALC nhap 0=-1=-3= STO M.

Mot vecto chi phuong cua AC la i =(0;1;3).
Loi binh.
Né&u cac em khong quen thudc vé diém ddi xiing qua duong thang thi cé thé xem
cach giai sau. Cach 2.
bat vtcp dwong phan giac AD la a= (1;—4;—3) va goi A(x;6 —4x;6 —3x) € AD, khi d6 ta
co: AM =(~x;4x—-1;3x-3), AN = (1-x;4x—5;3x-6).
Theo tinh chat phan giac trong ctia goc A suy ra: ‘cos(&,m)‘ = ‘cos(a,A_Z\?)‘ hay
[x+4-16x+9-92  [l-x+20-16x+18—9x] SHIFT SOLVE 2 =
Je+ (dx—1) +(3x-3)"  J(1-x) +(4x=5) +(3x—6)’

giaira x=l:>ﬁ=(0;—1;—3):>ii=(0;1;3).
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Cau 120:

Cau 121:

[THPT Chuyen DH KHTN-Ha N6i] Trong khong gian Oxyz, cho tam giac ABC vudng
- : - -4 8
tai C, ABC=60°, AB=32, duong thang AB c6 phuwong trinh xl 3_ yl = ZZ ,

duong thing AC ndm trén mit phang (a):x+z-1=0. Biét B 1a diém c6 hoanh do

dwong, goi (a;b;¢) 1a toa do diém C, gia tri ctia a+b+c bang
A. 3. B. 2. C. 4. D. 7.
Huwéng dan giai
B

60° ﬁ

(&l A

Tacd 4 la giao diém ctia dwong thang 4B véi (a).Toa do diem 4 la 4(1;2;0).
Dat AB = t(l;l;—4) = AB = |l|.3\/§ =32 = t=+1 , diém B c6 hoanh d6 duong nén t
=1vatoa dd B(2;3;—4). Tam gidc ABC vuodng tai C, nén C la hinh chiéu ctia B trén mp

x+0y+z-1

a).Ghi - CALCnhap 2=3=—-4==STOM
p

Bam AC ghi M +x+0M +y+M +z = két qua bang 4. Chon C.
Trong khong gian Oxyz, cho tam gidc ABC 6 C(3;2;3), duong cao AH nam trén duong

thang d, : x=2_ ) 1_ 3_2 _23 va BD la dwong phan giac trong ctia goc B nam trén duong
2 , \ x—1 y—= 4 z-3 A s y M

thang d, cé phuong trinh R Dién tich tam gidc ABC bang

A4 B. 24/3. C. 443. D.8.

Hudng dan giai

dy

Mit phang (P) qua C vudng géc véi d, 1a x+y—2z+1=0, mp(P) cdt d, tai B(1;4;3).
Lay A(2+t;3+1,3-2t)ed, suy ra Zﬁ:(1+t;—1+t;—2t),§5:(2;—2;0). Theo tinh chéat
1+t+2-2¢-2¢ 3

—otr=-1.

phan giac ta co Cos(BA,uz) = cos(BC,uz) = \/(1+t)2 o = 5

= BA=(0;-2;2). Dién tich ABC1a S =%\/(4+4)(4+4)—(4)2 =2/3. Chon B.
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Cau 122:

Cau 123:

[THPT Chuyén DH Vinh] Trong khong gian Oxyz, cho tam gidac ABC cd A(2;3;3),
x-3 y-3 z-
-1 2 -1

2 y-4 z-2 7
* = " _Z o buwong thang 4B c6 mot véc-to chi

phuong trinh duong trung tuyén ké tix B la 2 , phuong trinh duong

phan giac trong cta géc C la

phuong la
A u=(21-1). B. u=(1;-10). C.u=(0;1;-1). D. u=(L21).

C

o™

Goi M (3-1;3+2;2—1) la trung diém ctia AC, suy ra toa do C(4-2£3+451-21). Khi
2-2t 4-1 -1-2

-1 -1
Suy ra t=0vatoa dd C(4;3;1). Lay B(3—-b;3+2b;2-b),b# 0 thudc trung tuyén, ta co:

CB=(-1-b;2b;1-b) va CA=(-2;0;2).

do C thudc vao duong phan giadc cia géc C neén ta co

2-2b-2b—-1+b -4-2
6b” +2 V8
Suy ra v3b” + =b+1:>b=1:>B(2;5;1):>E=(0;2;—2). Chon C.

Do tinh chdt phan gidc nén cos(C—B,LTd ) = cos (a,uj ) =

Trong khong gian véi hé truc toa do Oxyz, cho tam giac ABC biét diém A(1; 2; 3),

x=>5t
duong trung tuyén BM la <y=0 va dwong cao CH c6 phuong trinh la
z=1+4¢
x1_64 =2 -;32 = 2_3.Vié't phuong trinh dwong phan gidc goc 4.
A x—1:y—2:2—3. B. x—lzy—2:z—3'
7 -1 10 4 13 5
C. x—lzy—2:z—3- D. x—lzy—2:z—3-
2 -3 -1 2 -11 -5
Hudéng dan giai
A
H M
B c

Goi M (54,0;1+4¢) 1a trung di€ém ctia AC, suy ra toa d¢ C(10¢—1;-2;8¢—1) thudc duong
cao CHnén ta c6 C(4;-2;3). Phuong trinh mp(P) qua A va vuong goc véi CH la:
16(x—1)-13(y—-2)+5(z-3)=0, cat trung tuyén BM tai B, toa dd B(0;0;1).
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Cau 124:

Cau 125:

Cau 126:

, |AB=(-1;-2;-2)= 4B=3 \ N
Ta co . Mot VTCP cua dwong phan gidc goc 4 la

AC=(3;-4,0)= AC=5

u= E+%E‘ = (—1;—2;—2)+%(3;—4;0) =§(2;—1 1;-5). Chon D.

[THPT Chuyén DHSP-Ha Noi] Trong khong gian Oxyz, cho cac diém 4(0;1;2),

B(2;-2;0), C(-2;0;1). Mét phing (P) di qua 4, truec tAm H cta tam gidc ABC va

vudng goc voi mit phing (4BC) c6 phuong trinh 1a

A.4x-2y—z4+4=0. B.4x-2y+z+4=0. C. 4x+2y+2z-4=0.D. 4x+2y—z+4=0.
Hudéng dan giai

Tinh AB=(2;-3;-2), CA=(2;11). Vao MENU 9 1 3 giai hé ba &n, ta c6 phuong trinh

mat phang (4BC) 1a x+6y-8z=10.

Phuong trinh mat phang qua B va vudng goc véi AC 1a 2x+y+z=2.

Phuong trinh mat phang qua C va vudng goc véi 4B 1a 2x—-3y—2z=-6.

Giai hé ba an trén ta co truc tam H cha tam giac ABC 1a H (—%;%;%j .

Tinh nhdm hodc ghi nhap HA, vao MENU 9 1 2 nhap dong d4u 1=6=8= va dong hai

14 22/101=1-70/101=~(2~176/101) = ta c6 x =4,y =2=n, =(4;—2;~1). Chon A.

ITHPT Phan Dinh Phung-Ha Tinh] Trong khong gian vdi hé toa do Oxyz, cho hinh

vuong ABCD biét 4(1;0;1), B(1;0;,-3) vadiém D cé hoanh d6 am. Mat phang (ABCD)

di qua goc toa dd 0. Khi d6 duong thang d 1a truc duong tron ngoai tiép hinh vuong

ABCD c6 phuong trinh

A.d:sy=t . B.d:sy=t Cd:qy=t . D.d:{y=1.
z=-1 z=-1 z=1 z=t

Hudng dan giai
Cht y hai diém A, B cling thuc mat phang (Oxz) cé phuong trinh iy =0, ma (4BCD) di
qua goc O nén ca bon diém A, B, C, D cung thudc mp(Oxz).
Goi I(a;0;b) la tdm hinh vuéng thi IALIB= (a —1)2 +(b-1)(b+3)=0.

. 2-1
Mat khac I thudoc mat phang trung triec cia BA nén 4b = TO =4=b=-1.

Suy ra (a—l)2 =4=a=-1ua=3,viDcédhoanh d amnén a =-1= /(-1;0;-1).

Vay d diqua I(-1;0;1) vacd u, =j =(0;1;0). Chon A.

[THPT Chuyén Vinh Phiic] Trong khong gian Oxyz, cho hai diém 4(1;0;1), B(-1;2;1).
Viét phreong trinh duong thang A di qua tam duong tron ngoai tiép tam gidc OAB va
vudng gdc véi mit phing (0A4B).
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Cau 127:

Cau 128:

xX= x=t x=3+¢ x=—1+¢
A A:qy=1+¢. B. A:qy=1+¢. C. A:qy=4+¢, D. A:qy=t¢
z=1-t z=1+¢ z=1-t z=3—t
Hudng dan giai
Cach 1. Xét vi tri twong dai.
Ta cd OA= (1,0;1); OB = (-1;2;1). Do OAOB =0 nén tam gidc OAB vudng tai O = tam
duong tron ngoai tiép tam gidc OAB la trung diém 7(0;1;1;) ctia doan 4B .
Ta cé [@,O—B] = (—2;—2;2) nén LTA =(1;1;—1).
x=t
Vay phuong trinh tham s& ctia duong thang A 1a < y=1+¢. Chon A .
z=1-t
Cach 2. Tong quat.
Mit phang trung truc cia OAla x+z=1vactaOBla —x+2y+z=3.
Vao MENU 91 2 nhédp dong daul=0=—1= donghai —1=2=—-1=
ta ¢ n,,, =(1;1;-1) nén phuong trinh mp(OAB) 1a x+y —z =0
Giai hé ba an ta dwoc tam 1(0;1;1;), v6i u, = (1;1;-1) va ta c6 dép 4n A .
Trong khong gian Oxyz, cho diém E(1;1;1), mat cau (S):x’ +»” +z° =4 va mit phang
(P):x-3y+5z-3=0. Goi A la duwong thang di qua E, nam trong (P) va cét (S) tai hai
diém A, B sao cho OAB la tam gidc déu. Phuwong trinh cua A la

x=1+2¢ x=1+4t x=1+2¢t x=1+¢
A . {y=1+¢ . B. {y=1+3t. C.qy=1-¢t. D.<y=1+¢.
z=1+t z=1+t¢ z=1-t z=1-2¢

Huéng dan giai
Cach 1. Xét vi tri twong doi.
Goi H la trung diém AB, vi OAB la tam giac déunén OH L AB va OH =———=

Nhan xét OF =\/§,E € AB suyra E=H .Vay a :[E,Z]:4(2;—l;—l). Chon C.

Trong khong gian Oxyz, cho mat cau (S):x* +y° +z° +4x—6y+m =0 va duong thang

(d): x_yl_z+#l . Tim m &€ (d) cat (S) tai hai diém M, N sao cho d6 dai MN bang 8.
2 1 2

A . m=-24. B. m=8. C. m=16. D. m=-12.
Huéng dan giai
Cach 1. Trac nghiém Casio.

: 2x+y+2z)
D3t h=d(l.d) ta c6 R2=h2+(@) Ghi x4y 42 o (B 2]

CALC nhap toa
doIvaotirctadla 2=2=1=tacd h’=9 suyra 4+9-m=9+16=>m=-12.
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Cau 129:

Cau 130:

Chon D.

Cach 2. Ty luan

Ban doc tu giai xem nhé!.
x=-1+t

Trong khéng gian Ozyz, cho diém 1(0;0;3)va duong thang d:1y=2¢ . Phuong trinh
z=2+t

méat cau (S) tdm / va cat d tai hai diém 4, B sao cho tam giac I4B vuong la:

A. x2+y2+(z—3)2=%.. B. x2+y2+(z—3)2=§..
C. x2+y2+(z—3)2=§.. D. x2+y2+(z—3)2=§.

Hudng dan giai

Cach 1. Trac nghiém Casio.
x+1 y z=2

Viétlaid:— === nhdap).
' 1 2 1 ( P)

Ta c6 I4AB la tam gidc vudng can nén R =d (1 ,d )\/5 .

Ix+2y+1z)
Ghi 2 x2+y2+zz—% ] CALCnhap 1=0=1= tacé Rzzg.Ch(_)nB.
+4+

Cach 2. Ty luan
IAB la tam gidc vuong can tai I.

Goi H 1a trung diém AB, c6 H(=1+6262+1)= IH = (=1+4;26;¢ 1) Lu =(1;2;1)

— (—2.2.—2) 23

Suy ra: —1+t+4t+t—l:0:>t:%:>]H= :>IH=T.

3
Ma R* =14 =2IH* =§. Chon B.

[THPT Chuyén Phan B¢i Chau] Trong khong gian véi hé toa do Oxyz, cho duong théng
-2 “ .y 2
x2 =ll=% va mat cau (S):(x—l)2 +(y—2)2 +(z—1)2 =2. Hai mat phang (P), (Q)
chita d va tiép xtc véi (S). Goi M va N la tiép diém. Do dai doan thang MN bang?
A 2V2. B. 43 . C. 23 .
3 3
Hudng dan giai

D. 4.

Cach 1. Trac nghiém Casio.

(2(x—2)-y+4z)’
4+1+16

Goi K 1a hinh chiéu ctia tam I trén d. Ghi \/(x— 2y +y*+ 25—

CALC nhép toadd ctialla 1=2=1==tac6 IK= /6.
KMR 22 23
3

IK 6
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Cau 131:

Cau 132:

Cau 133:

[THPT Chuyén Ngir — Ha Noi] Trong khong gian Oxyz, cho diém M (2;3;1) va mat cau
(8):(x=1)" +(y—-1)" +z*=4. Tit M ké dwoc v6 s8 cac tiép tuyén ti (), biét tap hop
cac tiép diém la dueong tron (C). Tinh ban kinh 7 cta duong tron (C).

.rzﬁ. é C.rzﬁ. D. (2).
- 3 3 3

Hudng dan giai

B. r=

Goi 7 1a tdm ctia mat cau ban kinh R, N 1a mot tiép diém. Ta c6 MN =~MI* — R
thay s0 ta dugc MN =P +2+1—4=12.
Matkhactaco: r.MI = RMN = r = % = # Chon A.

[THTT S6 1-484] Trong khong gian v6i hé toa dd Oxyz, cho mat cau

x=5+t
(S):x*+y*+z" +ax+by+cz+d =0 cd ban kinh R=+/19, dudng thing d :{y=—2—4t va
z=—1-4¢

mét phang (P):3x—y—3z-1=0. Trong cac s {a;b;c;d} theo thit ty dudi day, s6 nao

théa man a+b+c+d =43, dong thoi tim I cua () thudc duong thang d va (S) tiép

xtic vOoi mat phéng (P)?

A. {-6;-12;-14;75}. B. {6;10;20,7}. C. {-10;4;2;47}. D. {3;5;6;29}.
Hudng dan giai

Ta c6 tam I(—%;—g;—%) EI(5+t;—2—4t;—1—4t):> a=-10-2t,b=4+8t,c=2+8t.

Cho (a; b; ) trung vdi dap an, ta c6: -10-2t=-6=t=-2=b=-12,c=-14 va khi d6
d=75,suyra R —J3*+62+7* =75 =419, dong thoi d([;(P))zx/EzR, théa man.

Thtt twong tw cac dap an con lai khong thoa man. Chon A.
[THPT Lé Lai-Thanh hoéa] Trong khdéng gian Oxyz, cho cdc duong thang
x=1 x=2
’ ; A x-1 oy z-1 . PN A s i
diy=1,d:yy=t va A:T:T:T. Goi (S) la mat cau c6 tam thudc A va tiép
z=t z=1+¢'
xtc véi hai dwong thang d, d'. Phuong trinh ctia (S) 1a

A (x=1) +y* +(z-1) =1, B. (x=2) +(y-1) +(z-2) =1,

R R R R e

Hudéng dan giai
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Cau 134:

Cau 135:

Tam mat cau thudc A c6 toa do I(¢+L55¢41). Ban kinh mét cau R=d(1,d)=d(I,d")

2 2
nén ta c6 phuong trinh t2+(t—1)2+(t+1)2—(t+11) :(t_1)2+t2+t2_@:t:o.

Khi &6 R=1 va phuwong trinh la ()c—l)2 +y + (z—l)2 =1. Chon A.
[THPT Chuyén DH KHTN-Ha Ni] Trong khong gian Oxyz, cho hai diém 4(5;0;0) va
B(3;4;0). Véi C la diém nam trén truc Oz, goi H la triec tAm ctia tam gidc 4ABC. Khi

C di dong trén truc Oz thi H ludn thuoc mét duong tron cd dinh. Ban kinh cua duong
tron d6 bang

J5 3 J5
A B. . C. . D. 3.

Huéng dan giai
Ta c6 OA=0B =5 nén tam giac OAB can tai O, goi £(4;2;0) la trung diém cua ABva K

la triee tam tam gidc OAB.

C

Ké KH vuong goc v6i CE, ta cd 4B L (OCE)=> AB L KH = KH 1 (ABC).
Mat khac BF L (OCA)= BF L CA= CA L(BHF)= CA L BH ,twong t@ CB L AH nén H

la triee tam tam giac ABC.

Vay H di chuyén trén duong tron duwong kinh KE trong mp(OCE).
Dt OK =tOE =1(4;2;0) = K (4;21;0), ta c6 §1?.52=0:»5(4z—3)=0:>t=%.

NG

Do dé ﬁ:%ﬁ:ﬁ:iﬁ:m:%m.vay rzéx/szS.ChonA.

[Deé Star Education] Trong khong gian toa dd Oxyz, cho diém 4(1;2;3), dudng thing

(d): xJ1r2=%=zJ;1 va mat cau (S): (x—1)2+(y+2)2+(z—3)2=16.H(’)i c6 bao nhiéu

duong thdng (A) qua 4, vudng géc (d) va tiép xic vi (S)
A. 0. B. 1. C.2. D. V0 so.
Huéng dan giai.
Duong thang (A) vudng géc véi (d) nén (A) nam trong mp (P) vudng géc véi (d) va

c6 phueong trinh (P):1(x—1)+3(y-2)-2(z-3)=0.
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Cau 136:

Mit khac 4(1;2;3) thudc (S) nén c6 dung 1 duong thang (A) tiép xtc véi (S) tai A.
Trong khong gian toa d0 Oxyz, cho difm B(1;2;-5), duong thing (d):

va mat cau (S): (x—l)2+(y—2)2+(z+1)2 =4. Hoi ¢6 bao nhiéu

x—6 y-5 z+1

1 4
duong thdng (A) qua B, vudng géc (d) va tiép xtic vdi (S)
A. 0. B. 1. C. 2. D. V0 s6.
Hudéng dan giai

Cach 1. Bién luan vi tri twong doi.

Duong thang (A) vudng géc véi (d) nén (A) nam trong mp (P) vudng goc véi (d) va
c6 phuong trinh (P):1(x—1)+4(y-2)-1(z+3)=0.

NG

Taco d(1,(P))= E 2=R nén (P) cit (§) la dwong tron tam H. Ma B ndm ngoai ()
nén c6 hai tiép tuyén véi (§) 1a BM va BN. Vay c6 2 duong thing thoa man bai toan.
Cach 2. Khao sat.

Gia st (A) c6 vtep u=(a;b;c), do tinh vudng goc véi (d) nén a+4b-c=0 suy ra

x=1+at
phuong trinh (A):<y=2+bt (a, b khong dong thoi bang 0). Do diéu kién tiép
z=-5+(a+4b)t

xtic nén phuong trinh &n t c6 nghiém kép: (ar)’ +(bt)’ +((a+4b) —4)’ =4
& (@ +b> +(a+4b)’ )" =8(a+4b)t+12=0=>16(a+4b)’ —12(a’ +b* +(a+4b)* ) =0

—13b* +8ab—2a’ =0. Phuong trinh c6 hai c&p s6 a, b théa man bai toan.
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x;4 :%: Z+44 va mgt phang (P) chtta A sao

cho (P) tiép xtic v4i mat cau (S):(x—3)2 +(y+3)2 +(z—1)2 =9. Hdi (P) song song vdi

Cau 137: Trong khong gian cho duong thang A:

mgt phang nao?
A. 3x—y+2z=0. B. 2x+2y-z-5=0.
C.x+y+z=0. D. x+3y+z+5=0.
Huéng dan giai
Cach 1. (Khtr dan an)
Goi VTPT ctia (P) 1a n=(a;b;c), vi (P) chtta A nén ta c6 a(x—4)+by+c(z+4)=0 va
3a+b-4c=0=>b=4c-3a.
|—a—3b+5(:| _3
N

=[-a—3(4c—-3a)+5c] =9(a2 +(4c—3a)’ +c2) = (8a—7c) =9(10a - 24ac+17c*)

Khi d6 vi (P) tiép xtic v6i (S) nén d(1,(P))=R=

= 26a° —104ac+104¢* =0 = 26((1—20)2 —0=a=2c =b=-2c nén n :(2;—2;1) va
phuong trinh (P) 1a 2x -2y +2z—-4=0. Chon B.

Cach 2. (Vi tri twong d6i — Tw luan)

Goi K la hinh chiéu vudng goc cta tam I trén A, toa d0 K (4+31,1,—4—4¢) suy ra

KI=(-1-3-3-1;5+4t) Lu=(3;1;—4) nén 3(~1-3t)-3—1-4(5-4t)=0=1=—1.

Do dé KI = (2;-2;1)= KI =3=R nghiala () tiép xtc véi A tai K. Vay mit phang (P)

can tim ¢6 n=KI =(2;-2;1) di qua K va c6 phuong trinh 2x—2y +z—4=0. Chon B.
Cau138: [SGD Bic Ninh] Trong khong gian Oxyz, cho diém M thudc mit cau

($):(x =3 +(y—3) +(z—2)" =9 vabadiém 4(1;0;0), B(2;1;3);C(0;2;—3). Biét ring

quy tich cAc diém M thoa man MA® +2MB.MC =8 1a dudng tron o8 dinh, tinh ban kinh

r duong tron nay.

A. r=43. B. r=6 C. r=3. D. r=+6.

Hudng dan giai

M4® +2MBMC =8 < OM” + OA4* ~20M 04 +20M” +20B.0C —20M.(OB +OC) =8

 30M” + 04’ +20B.0C ~20M.(0d+ OB +0C) =8

<:>3(x2 +y° +zz)+1—14—2(3x+3y):8(:> (S'):(x—l)2 —i—(y—l)2 +2z°=9.

Nhu vay M thudc duong tron giao tuyén ctia hai mét cau (5),(S') cung bankinh R =3

2
cac tam /1(3;3;2),K (1;1;0), do d6 r= Rz—[%] =9-3=16.Chon D.
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Cau 139:

Cau 140:

[SGD Phu Tho] Trong khoéng gian v6éi hé toa dd Oxyz, cho miat cau
(8):(x+1) +(y=1)" +(z+2)’ =9 vadiém 4(1;1;-1). Ba mt phing thay d6i di qua diém
A va dbi mdt vudng géc véinhau, cat () theo giao tuyén la ba duong tron. Tong dién
tich ctia hinh tron d6 bang
A. 12rx. B. 3rx. C. 22rx. D. 11x.
Hudng dan giai

Cach 1.
Xem A 1a mot dinh ctia hinh hop chit nhat c6 ba mit phang da cho, khi d6 tam I mat
cau 1a trung diém duong chéo, cac canh hinh hop bang hai lan khoang cach A; 4,5, tir
I dén cac mat phang. Ta c6 14> = h* +h,> + b, cac ban kinh duong tron giao tuyén la

R —h%, B =R —h?, 1t =R —h?.
Tong cac dién tich 1a S = 7r(3R2 —h’—h - hf) = 7r(3R2 —IAZ) =227. Chon C.
Céch 2.
Ba mit phing (P):x—-1=0, (Q):y-1=0 va (R):z+1=0 déu di qua diém 4 va d6i mot
vuong gdc véi nhau, cit mit cau () theo giao tuyén la céc duong tron (C,),(C,) va
(C,).
Trong mat phing (P) c6 giao tuyén (C,):(y—1)" +(z+2) =5=75=+/5
Trong mt phing (Q) c6 giao tuyén (C,):(x+1) +(z+2) =9=r, =3
Trong mat phing (R) c6 giao tuyén (C,):(x+1)" +(y-1)" =8=r, =22
Téng dién tich ba hinh tronla § =7 (r” +7; + r32) 227 . Chon C.

Trong khong gian Oxyz, cho mat cau (§):x*+y*+z° -2x—-4y+6z-13=0 va duong
x+1 y+2 z-1
1
mit cau () thoa man AMB=60°, BMC =90°, CMA=120°. Biét toa d0 M (a;b;c) voi

théng d:

. Trén d 1dy diém M va ké 3 tiép tuyén MA, MB, MC dén

a<0.Téng a+b+c bang:

A. ? B. 2. C. 2. D. 1.

Hudng dan giai
Ta c6 tam mat cau [(1;2;-3), ban kinh R= 33. Theo tinh chat tiép tuyén ta cd
MA = MB = MC =m suy ra tam giac MAB déu, tam gidc MBC vudng can. Ta tinh duoc
AB = m,BC = m2,CA=m+[3, do d6 tam gidc ABC vudng tai B ma c6 H 1a trung diém
cua AC thi H 1a tdm duwong tron ngoai tiép ABC. Vay M thudc truc duong tron tam H
nén MH 1 (ABC) tai H. Mt khac I4=IB=IC =R nén I thudc duong thang MH.
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Cau 141:

Cau 142:

Tam gidc MCI vuong tai C va co CIM =30° nén IM = cosR30° = \/35\//52 =6.

Goi M(a;a—La+2)ed,a<0thi (a—1) +(a—3) +(a+5) =36=a=—1.

Vay a+b+c=3a+1=-2. Chon C.

[Chuyén Lé Hong Phong — Nam Dinh] Trong khong gian v6i hé truc toa do Oxyz cho

mit cau (S):(x=1) +(y=1)+(z-2)" =16 va (S,):(x+1) +(y=2)" +(z+1)" =9 cét

nhau theo giao tuyén la duong tron (C). Tim toa d6 tam J cia dwong tron (C).
A J —111 . B. J l;Z;l . C.J —lz —l D.J —l;z;—l .
2744 3744 374> 4 2’4" 4
Huéng dan giai
Goi 7(1;1;2) la tam mat cau (S, ). Trie cac vé& hai mat cau, ta c6 duong tron tam J thudc

mat phing 4x-2y+6z=-7 < (a):4x-2y+6z+7=0. Tam J la hinh chiéu cta / trén

mp(a). Ghi — X2V +02+7 A1 Cnhap 1=1=2= = STO M bdm AC
16+4+36

17 1

ghi 4M +x:-2M +y:6M +z===ta cod J[_E vt —Zj Chon D.

[THPT Chuyén Nguyén Trai Hai Dwong] Trong khoéng gian Oxyz, cho mit cau
x=1+t

x*+y’+2°=9 va diém M (x,;y,;2,)€(d):{y=1+2t. Ba diém A4,B,C phan biét cung
z=2-3¢

thudc mat cau sao cho MA,MB,MC la ti€p tuyén cua mat cau. Biét réng mat phéng
(ABC) diqua D(1;1;2). Téng T =x; +y; +z, bang:
A. 30. B. 26. C. 20. D. 21.

Huéng dan giai.
Ta ¢6 A(xy;z) thudéc mit cau duong kinh OM 6 phuong trinh
XY+ —xx—y,y—2z=0ma x*+y* +z° =9 nén x,x+y,y+z,2=9 (1).
Ba diém 4,B,C cung thudc mit cau duong kinh OM nén OM = (x93 %05 2,) 1a mot véc to
phap tuyén ctia mp (4BC), phuong trinh mp (4BC) 1a: x, (x—1)+ y, (y—1)+z,(z—2)=0
2).
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Cau 143:

Tt (1) va (2) suy ra 9—x,—y,—2z, =0. Mt khdc M thudc duong thang d nén ta co:
9—(1+1)—(1+21)-2(2-31)=0=>t=-1=x,=0;y, =—1,z,=5=T =26. Chon B.
Loi binh.

Tuong ty nhir duwdong tron trong hinh hoc phang (PP phan doi toa do) thi trong
khong gian: Diém M (x,;,;z,)thudc tiép dién cua mat cau x*+)y°+z°=9 nén
XX+ Y,y +2,2=9, trong d6 A(x; y;z) la tiép diém. Twong tw d6i véi cac diém B, C nén
phuong trinh mp(A4BC): x,x+ Y,y +2,z2=9. Cho mit phing di qua D(1;1;2) ta duoc
Xy + ¥, +22,=9 lai cho M (x,;y,;z,) thudc d va ta tim dwoc tham s6 ¢ nhu trén. Tuy

nhién ta giai theo cach nay thi hoc sinh khé hiéu hon nhiéu. Ta ¢6 thé vé thém hinh minh

hoa sau

[HOI 8 TRUONG CHUYEN] Trong khéng gian Oxyz,cho hai mit cau
(8):x +y* +(z=1)" =25 va (8'):(x-1)" +(y—2)" +(z-3)" =1. Mt phéng (P) tiép xtc
(8") va cét (S) theo giao tuyén 1a mot dwong tron c6 chu vi bang 67. Khoang cach tir
O dén (P) biang
AL B. . ¢ D. 2.

3 7 9 2

Hudng dan giai

Ban kinh dwong tron giao tuyén r=67/27 =3 nén khoang cach tlr tam 7(0;0;1) dén
(P) la:

h=+R*—r* =25-9 = 4. Khoang céch tir /'(1;2;3) dén (P) 1a h'=1 va II'=(1;2;2).
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Cau 144:

Cau 145:

Y
1 wK

Ta thdy (S’) nam trong (S) va gia st tiép diém la K thi h=IK = II'+I'K = 4 nén (P) c¢6
véc to phap tuyén n=1I"= (1,2;2). Goi IK = 1(1;2;2)=>¢ :§3 K(%,%,%} Phuong
trinh (P) I 1@-%}2@-%}2(2—%) ~0, taco d(0,(P)) :% . Chon A.

Trong khong gian Oxyz, cho dueong thang d di qua diém M(2; 3; 0) song song mat phang

x—=1 y+1 z+3

(P): 3x — 2y + z + 1 = 0 va vudng goc véi duong thiang d: . Phuong

3
trinh tham s8 cta duong thang d 1a:
x=2-1lt x=2+3t x=2+2t x=2-t
A ly=3-10z. B.ly=3-2. C.ly=3+3. D.{y=3+1.
z=13t z=13+¢ z=4t z=3t

Hudéng dan giai
Vao MENU 9 1 2 nhdp dong dau 3=—-2=—1=dong hai 2=3=—-4== ta ¢
Xx=——,y=—— =u, =(—11;—10;13). Chon A.

[THTT s6 6-489] Trong khéng gian Oxyz, cho diém A4(1;3;2), mat phang
x=-2+2t

(P):2x—y+z-10=0 va dudng thing d:4y=1+¢ .Tim phuong trinh dudng thing
z=1-t

A cit (P) va d Tan luwot tai hai diém M va N saocho 4 la trung di€ém doan MN .

x—=6 y-1 z+3 x+6 y+1 z-3

A. . B.
7 —4 -1 7 4 -1
C. x—6:y—1:z+3' D. x+6:y+1:z—3.
7 4 -1 7 —4 -1
Huéng dan giai
Cach 1.
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Cau 146:

Viét phurong trinh mp(Q) ddi xting véi mp(P) qua diém Ala (Q):2x—y+z+8=0.
biém N la giao diém cua d va (Q) nén 2(—2+21)—(1—H)+1—t+8: 0=¢t=-2ta
6 N(—6;—1;3) = u, = NA=(7;4;—1). Chon D.

Cach 2.

Goi N(—2+2n;1+nl—n)ed suy ra toa d0 M (4—2n;5—n;3+n) d6i xing voi N
qua diém A. Cho M thudc (P): 2(4—2n)—(5—n)—|—3+n—10:0:>n:—2,t1‘1 dé ta
6 N(=6;—1;3) = u, = NA=(7;4;—1). Chon D.

Cach 3.

Goi M (x;y;z) € (P) suy ratoadd N(2—x;6— y;4—z) d6i xing v6i M qua diém A.
2—x+2:6—y—1:4—z—1<:>2x—8:5—y:z—3

Cho N thuocd, tacd:
1 —1 —4 1 1
- 2x—8: 5—y: 2—3: 2x—y+z—6: 10_6:—2:>x:8,y:7,z:1.
—4 1 1 -2 -2
Do d6 N(—6;—1;3) = u, = NA=(7;4;—1). Chon D.
Cach 4.

Do A va N cung phia d6i véi (P), thay toa dd A vao v€ trai cta (P) ta c6 P(A) =-9, suy ra
P(N)=-18 hay ta c6 2(—2+2¢)—(1+1¢)+1—1—10=—18=¢=—2.
Do d6 N(—6;—1;3) = u, = NA=(7;4;—1). Chon D.
Loi binh.

Trong Cach 1 thi diém N thuéc mp(Q) déi xiing véi mp(P) qua diém A, trong Cach
4 thi dua vao khoang cach tir A dén (P) va tir N dén (P). Nhu vay: tinh chat khac nhau
nhung biéu thirc giong nhau, thue chat la biéu thic rat gon thoi nhé! Day du la:
d (N,(P)) =2d (A,(P)), do t&r cing d&u va cing mau thtkc nén rat gon di.

x=4+4¢
. -8 2 -3
Trong khong gian Oxyz, cho duwong thang A :x2 = y:; == 0 va A,yy=3-t .Gia
" z=2+42
tri cia m d€ A, va A, catnhau la
A.mz—é. B m=E C.m=3. D. m=-3.

B. .
Huéng dan giai

Dé thay cac VTCP a= (2;4;m—1) va b= (4;—1;2) ludn khéc phwong v6i moi m.

24 8=d 4t

4 —2=3—¢'

" 2 . 2
dé thanh phan z:3+(m—1).§:2+§. Giai ra ta c6 ng. Chon B.

t—2t'=-2 & 13

Trwdc tién giai hé hai an hay ta co ,suyra t=—,t"'=—. Khi
4t +1t'=5 9 9

Luu y sit sung CASIO.
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Cau 147:

Cau 148:

Cau 149:

D& hai duong thing cit nhau thi xa+ yb=M M, =(-4;5;—1). Vao MENU 9 1 2

nhdp dong dau 2=4=—-4= donghai 4=—1=5=taco ng bam STO x va y:_TB

b&m STO y tro vé MENU 1 b&m Y 11 bdm =ta c6 ng.

X

[THPT Kinh Mén-Hai Duwong] Trong khong gian Oxyz, cho duong thang

-1 1 -2 , N o A < 2
A:X YT 272 Tim hinh chiéu vuong goc cia A trén mat phang (Oxy).

2 1

x=0 x=1+2¢ x=-14+2¢ x=-1+2¢
A.qy=-1-¢. B. <y=-1+¢. C.iy=1+t . D.Jy=-1+1¢ .

z=0 z=0 z=0 z=0

Hud6ng dan.
Hinh chiéu ctia M (a;b;c) bat ky trén mit phang (Oxy) 1a M '(a;5;0).
Chuyén duong thang vé tham s6. Chon B.
Trong khong gian véi hé toa dd Oxyz, cho mét phang (P): x+y+z-3=0 va duong

thang d : % = yTH =Z _12 .Hinh chiéu ctia d trén (P) la dwong thang d' . Trong cac diém
sau, diém nao thudc duong thang d'?
A. M(2;5;—4). B. N(l;—l;3). C. P(1;3;—1). D. Q(2;7;—6).

Huéng dan.

Goi mp(Q) Lmp(P)va d (Q), c$ @ = [Z,ZJ =(-3;2;1) nén phuong trinh 1a
< as oA |ytz=3-t
(0):-3x+2y+z=0.Tir d6 cho x =1 ta giai hé = y=-3+4t,z=6-5¢
2y+z=3t
=d":x=t,y=-3+4t,z=6-5t.Cho t=2=>x=2,y=5,z=—4. Chon A.
Nhan xét.
O day vé mtec d6 kién thic khong khé nhung doi hoi ki nang giai nhanh!.
[Dé chinh thite TNTHPT 2021 — BGD] Trong khéng gian Oxyz, cho duong thang
d :f _ y—1 _ z—2
1 1 -1
(P) 1a duong thang cé phuong trinh:

va mgt phang (P):x+2y+z—4=0.Hinh chiéu vuong goc cta d 1én

Ayl oz pex gyl _z42 0 oox_yol_z272 0 x_yol 272
2 1 —4 3 - 1 2 1 —4 3 2 1
Huéng dan giai

Cach 1.

Goi mp(Q) Lmp(P)va d =(0), c6 @ = [Z,nj} =(3;-2;1) nén phuong trinh 1a
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o | 2y+z=4-2t
(Q):3x-2y+z=0.Tte dbé cho x =2¢ ta giai hé = y=1+1t,z=2-4¢
—2y+z=—6t

=d":x=2t,y=1+t,z=2-4t. Chon C.
Cach 2.
Dé thdy diém M (0;1;2) = d N (P) nén loai cdc ddp 4n A va B.

u.n

C T 1 A LT, LT 1 LT T LT
Goi u' la hinh chiéu cta u trén (P), tacod u'+tn=u=t=—=—-.Do do u'=u—tn va

n

cou'= (1;1;—1)—%.(1;2;1) :%(2;1;—4). Chon C. (Xem thém Cau 77).

Cau 150: [THPT Chuyén DH Vinh] Trong khoéng gian Oxyz, cho hai diém A4(-1;3;-2),
B(-3;7;-18) vamdtphang (P):2x - y+z+1=0.Diém M (a,b,c) thudc (P) sao cho mét
phéng (4BM ) vudng goc véi (P) va MA> + MB* =246 . Tinh S=a+b+c.

A 0. B. -1. C. 10. D. 13.

Huwéng dan (D3 giai cau 82)

L

Cach 2. Phuong phép quy tich — khtt dan an.

Ta ¢ BA=2(1;-2;8) do d6 mp(4BM) c6 mét véc to phap tuyén [ﬂ,a] hay

n=(2;51) va cé phuong trinh (0):2x+5y+z-11=0.Diém M thudc dudong thang giao
x=t

tuyén cua (P) va (Q) c6 phuong trinh d:y=2 . Goi M (#;2;1-2t) e d la diém can tim
z=1-2t

thi tir MA> + MB* =246 ta co: (1+1) +1+(3-2¢) +(3+1)" +25+(19-2¢)" =246

S tP-8t+16=0=1=4= M (4,2,-7)=a+b+c=-1. Chon B.

, X g -1 1 z-2
Cau 151: Trong khong gian Oxyz, cho diém 4(1;2;-1), duwong thang d : x2 = y:_ =Z "

phéng (P):x+y+2z+1=0.Diém B thudc mit phing (P) théa man duong thing 4B

vamat

vudng goc va cat duwong thang d. Toa d6 diém B 1a
A. (3;-2;-1). B. (-3;8;-3). C. (0;3;-2). D. (6;-7;0).
Hudéng dan giai

d A

//B/ \\/(
)

100 GV:Nguyen Xuan Chung




Cau 152:

Cau 153:

Cau 154:

Phurong trinh mét phang (Q) qua A va vudng goc véid 1a (Q):2x+y-z=5.

Trén d 14y hai di€ém C(1;-1;2),D(3;0;1), vao MENU 9 1 3 viét phwong trinh mat phang

(R) chita Avad, tacod (R):0x+y+z=1.

Ba mit phang (P), (Q) va (R) cat nhau tai B, toa d6 1a B(0;3;-2). Chon C.

Trong khong gian véi hé toa do Oxyz, cho duong thing A vudng goc véi mit phang
x=3+¢

(a):x+2y—z+4=0 va cit ca hai duong thang d :XTH=y_—_2=§,d'3 y=3t , trong
z=2t

cac diém sau, diém nao thudc duong théng A?

A. M(6;5-4). B. N(4:5;6). C. P(56;5). D. 0(44:5)

Hudng dan giai

Giast A(-3+a;2—a;2a)ed,B(3+b;3b;2b) e d' la cac giao diém cua A véi d,d'.

Ta cé E=(b—a+6;a+3b—2;2b—2a)//ﬁ=(l;2;—1), suy ra hé phuwong trinh:
2b—-2a+12=a+3b-2 3a+b=14 a=4

= =

b—a+6=2a-2b a—-b=2 b=2

A:x=1+t,y=-2+2t,z=8—1.Cho t=3 thi A di qua diém Q(4;4;5).

Chon D. (Xem thém phan phu luc)

Trong khong gian Oxyz, chobdn diém A4(1;-2;3), B(2;-1;1),C(-1;1;0), D(1;2;—1). Tinh

,do d6é A4(1;—2;8) va phuong trinh

khoang céch gitra hai duong thang 4B va CD.
4 6

8
A —. B. —. C.—. . .
J11 J11 T Vil
Hudéng dan.
Tinh AB =(1;1;-2),CD = (2;1;~1) nén hai dudong thing AB va CD chéo nhau.
VaoMENU912nhip 1=1=2=&2=1=1= tacd ﬁ:[ZEfB]:(—ml).
(Viét phuong trinh mp chita AB va song song CD r6i tinh khoang cach)
-1(x=1)+3(y+2)+1(z-3)
J149+1
Trong khéng gian véi hé truc toa dd Oxyz, cho (P):x+y-z-7=0 va hai dudng thing

11
Nhap ma CALC nhéap toa dd C, ta co 8 . Chon C.
p may p

x-1 y-1 z-2 = x-2 y-3 z+4
1 1 1772 3 -5
cac s6 dwong, M cach déu A, va (P). Khoang cach tir diém M dén (P)la

A

.Goi M la diém thudc A,, M cé toa do la
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Cau 155:

2
A. 24/3. B. 2. C. 7. D. —.
- NE)
Huéng dan giai
Cach 1. Tdong quat (Cong thirc tinh nhanh).
Tt phuong trinh A, ratra y=x,z=x+1 suy ra toa d0 M (x;x;x+1) va tinh khoang

cach dén A, va (P).

, ) ) , (2(x=2)+3(x=3)=-5(x+5)) |x+x-x-1-7
Ghi \/(x—Z) e (vm3) (x5 - Bk ) _| = |
SHIFT SOLVE 1= két qua x=2bam « tré vé, xéa vé& phai, bam = ta c6 24/3.
Chon A.

Cach 2. Xét vi tri twong doi.

—38
Goi M(m;m;m+1)€Al,m> 0, khi do: d(M,(P)):% (D).
Tacé u, Lu, &A NA, =K (0;0;1) c§ dinh va d6 dai MK = d (M, A,)=3m* (2).
—8
T (1) va (2) ta dwoc: v/3m? :|mﬁ | & 8m’ +16m—64=0=m=2(Vi m>0).
Vay d(M,(P))= % —24/3. Chon A.

[THPT Nho Quan — Ninh Binh] Trong khong gian Oxyz cho ba diém A4(0;1;0) ,

-1 y+2 z-3

B(2:2;:2), C(~2;3;1) va duong thing d: x2 1 .Tim diém M thudc d

sao cho thé tich tit dién MABC béng 3

4 2 57 4

Hudng dan giai

Taco AB=(2;1;2),AC =(-2;2;1) suy ra [E,TC] = 3(52-2)= S :%_
Phuong trinh mp(ABC) la: x+2y—2z-2=0. Goi khodng cach tt M d&n mp(ABC) 1a h.
Ta co:
20+1+2(2-1)-2(3+2¢)-2
%Sh=3<:>§.%h=3<:>h=2:>‘ ( 3) ( ) ‘

5 17 3 31 159 11
Suyrat=—Ut=——=>M|——;—;— |UM| —;—;—— | . Chon A.
4 242 2

=2=|-4-11|=6

4 24
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Cau 156:

Cau 157:

[PTNK - DHQG TP HCM] Trong khdng gian véi hé toa dd Oxyz, cho hai duong thang

x=1+t¢ x=4+3t
d:qy=2-2t va d,:{y=3+2t.Trén d, 1dy hai diém 4, B thoa man 4B =3.Trén d,
z=-3~t z=1-t

1ay hai diém C, D thoaman CD = 4. Tinh thé tich V' cta t& dién 4BCD.

B. V=221. 421 5v21

C.V=—r-rrr. D.V=——.
3 6

AV ="7.
Hudng dan giai

Ta cd u,.u, =0 nén d, L d,. Gia st mp(P) chita AB va vudng goc d, cat d, tai C, tir C ké
CE vuong goc voi d, thi CE la doan vudng goc chung.

Ta cd V,pep = %.CD.SAABC = é.AB.CD.CE = %.3.4.CE =2CE.

Viét phuong trinh (Q) chita d, va song song d, co vtpt n= [uT,uj] =(4;-2;8) nén ghi vao
2(x=1)-1(y-2)+4(z+3)
N2 P14

Vay V scp = 2+/21.Chon B.

man hinh CALCnhap 4=3=1= thi CE=+21.

x=t

Trong khéng gian Oxyz, cho ba duong thang d,:{y=4-t , d,:
z=—1+4+2t

dy: x;rl = y2—1 = Z;rl . Goi A la duong thang cat d,,d,,d, lan luot tai cac diém A, B, C

sao cho AB = BC. Phuong trinh duong thang A 1a

Xx-2 _y-2_z g Xx_y-2_z

1 1 | 1 1
Hudéng dan giai.

A.

x_y=3_z-l ox_y=3_z-1
1 1 1 -1 1

Cach 1.

3

Goi /1("34_";—1+2a),c(—1+5C;1+20;—1+c):>B(CHSC_1 Ta+2c+s, 2a+c—2j

2 7 2 2
—a+2c+5=—3(a+5c—1)+4 {2a+17c=2

<Sa=1c=0
2a+c—2=—3(a+5c—1) S5a+16¢=5

Cho B thudc d, ta co hé: {
Tt d6 suy ra LZ =(1;1;1) di qua B(0;2;0). Chon B.
Cach 2.

Vao MENU 91 2 nhap dong dau 1 =—1=—-2= dong hai 5=2=—1= ta duoc
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Cau 158:

—

n= [ZZ,ZZ} =(—5;9;7). Mt phang (P) song song cach déu d, va d,, di qua diém

M[—%;%;—l] c6 phuong trinh la (P):—5x—|-9y+7Z:18.

Diém B la giao diém cta d, va (P), toa dd B(0;2;0).

Lay diém A(a;4—a;—1—|—2a) € d,, suy ra toa do C(—a;a;l—Za) €d,néntaco:

—a+1 a—-1_ 2-2a
5 2

= BA=u, =(;1;1) va di qua B(0;2;0). Chon B.

=a=1=A(1;31).

[Chuyén DB Séng Hong] Trong khong gian véi hé toa dd Oxyz, cho hai duwong thang
x=1+t

,:9y=2+1.Goi S la tap tat ca cac sd m sao cho d, va d, chéo nhau

x-1 y =z
W TTy
z=m

N 5 2 7 A ki ?
va khoang cach gitta chung bang T Tinh tong cac phan tt cua S.

A. -11. B.12. C. -12. D. 11.
Hud6ng dan giai
Cach 1.
Tacd u, = (2;1;3), 172 =(1;1;0) khac phuong va n, = [1,71,@] =(-3;3;1) la VIPT ctia mp (oz)
chtta d, va song song d,, c6 phuong trinh (a)): —3x+3y+z+3=0.

6 =-1
Tinh khoang cch tir diém (1;2;m) dén («), ta cé: ol _ s K
Jio 19

m=—11

Vay S ={-1;—11}. Chon C.

Cach 2.

Ta cé uT =(2;1,3), u, =(1;1;0) khéac phuong. Lay M (1 + 2t;t;3t) € d,, tinh khoang cach

dén d,, ta co:
2

= -2+ om0 o sy

2(3m 19 25

—1

Hay ta c6 I—§(3m—1)2 +2+4+m? :f—§®m2 +12m+11=0&m=—-1Um=—11.
Loi binh.
Do hai véc to khac phuong va khoang cach khac 0 nén hai duong thang chéo nhau.
Tt day ta cling cé phuong phap tim diéu kién dé hai duong thang chéo nhau.
Néu cac em hoc chuong trinh nang cao va nam duoc vé “tich hdn hop” ctia ba véc
to thi co thé giai cach khac.
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IX. PHU LUC
PHAN TiCH MOT SO DANG TOAN VA PHUONG PHAP GIAI

Sau day chung ta phan tich mot s6 bai toan va phuong phap thuwong dung, hy
vong cac em nhin nhan duoc nhitng goc d6 khac nhau trong giai toan, nham phat huy
wu thé cta ban than, ren luyén ky nang giai toan, mach lac va trong sang hon khi hoc
toan.

1. Phwong phap loai tru.

Huong 1: Chting ta loai bo di dap an khong thoa man yéu cau bai toan.

Hudng 2: Chting ta chon dap an thoa man dan tirng yéu cau bai toan.

Dé nhanh hon thi ching ta két hgp ca hai hudng trén, noi cach khac: loai bét dap
an khong thoa man, kiém tra it hon cac dap an thi sé nhanh hon. Phuong phap nay chi
ap dung trong mét s truong hop, khong thé rong rai duoc.

Vi du 59.Trong khéong gian véi hé truc toa dd Oxyz, cho mét phang (P):x—y+2z=0. Phuong
trinh mat phéng (Q) chira truc hoanh va tao voi (P) mot goc nho nhét la

A.y—2z=0. B. y—z=0. C.2y+z=0. D. x+:z=0.
Phan tich.
Ta can kiém tra mdt phang nao chita Ox va tao véi (P) géc nho nhat.

+ Kiém tra chita Ox: Ttec la mp di qua hai diém O(0; 0; 0) va A(1; 0; 0). Loai dap an D.

7 4 2 A, . \ 7 — _B + 2
+ Kiém tra géc nho nhat: Ghi vao may cos l[| ¢ |

‘\/Ex\/Bz-i-Cz‘

trong cac dap an: Dap an A cho 24,09°, dap an B cho 30°, dap an C cho 90°.

] bam CALC nhéap bo vipt

Vay chon A.
, N g : x_y-1_z+2 |
Vi du 60.Trong khong gian Oxyz, cho hai dwong thang chéo nhau du: 5 = Y = va dz
x=-1+2t¢
y=1+¢t .Viét phuong trinh d vudéng géc véi mat phang (P): 7x +y - 4z = 0 va cat
z=3
hai duong thang di, d>
A.x—7:y—2:z+6. B.x—2:y+1:Z+2.
7 1 —4 7 1 —4
x-9 y-1 z+5 b x—-1 y-2 z-3
— 7 1 -4 ST -1 4

Phan tich.
Ta can loai bo dap an ma “ khong vuong goc” va “ khong cat”
Budc 1: Kiém tra duong thang nao khong vudng goc véi (P)?. O day ta chi loai dugc
dap an D.
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Buéc 2: Kiém tra duong thang d nao cat ca hai duong thang da cho? RS rang quy vé
bai toan xét vi tri twong ddi va phai xét 2.2 = 4 Tan thtr. Tuy nhién ta rat ngan dugc bang
cach thir d, cat d:

Thay z=3 vaoddp an A, suy ra x = =35 , Y= _Tl Thay tro vé d, suy ra mau thuan.

Thay z=3 vao dap an B, suy ra x = R y= _79 Thay trd vé d, suy ra mau thuan.

Vay chon C.
Nhan xét.

Véi cdch 1am trén, trong bude 1 ta chi can quan sat mau s6 1a dwoc, nhuw thé chi
mat vai gidy; trong budc 2, ta nhdm + Casio thi cling nhanh (tlly mdi nguoi nira nhé!).

Tuy nhién vi du sau ta khong nén lam twong tie!

Vi du 61.[MH_2018_BGD] Trong khong gian véi hé toa dd Oxyz, cho hai duwong thang

x-3 y-3 z+2, x=5 y+1 z-2
N = = ’ d2' = =

d, .
-1 2 1 3 2 1

va mit phang (P):x+2y+3z—5=0.

Duong thang vudng goc voi (P) , cat d, va d, c6 phuong trinh 1a

ol _y+l_z B *-2_y-3_:z-1
3 2 1 1 2 3

C.x—3:y—3:z+2. D.x—lzy_ﬂzi'
1 2 3 1 2 3

2. Phwong phap dai sé6.

Bude 1: Biéu dién cic yéu td can giai thong qua tham s (an sd).

Budc 2: Lap hé phuong trinh tir gia thiét, yéu cau dé bai .

Buoc 3: Giai hé phwong trinh, tra 10i bai toan (Chon dap an).

D€ nhanh hon thi chiing ta két hgp ca budce 2 va budce 3, ndi cach khac: chung ta
cho théda man dan mdi diéu kién, khtr bét duoc cac dn, cudi cing con mot an. Ta tam
goi la phuong phéap khir dan an (don bién).

Huéng dan.
Gia st A(3 —a;3-2a;-2+ a) ed, va B(S -3b;—-1+2b;2+ b) € d, 1a cac giao diém cua

d v6i dy va dy. Tac: AB=(2+a~-3b;~4+2a+2b;4—a+b).

Tac6 AB ciing phuong véi n, =(1;2;3) nén suy ra:

2+a-3b —-4+2a+2b 4-a+b - 4—a+b=6+3a-9b
1 2 3 —4+2a+2b=4+2a—-6b

Giaira taco a=2,b=1 nén toa do A(l;—l;O) . Chon D.

Vi du 63.[Sé GD Bic Giang] Cho cac s6 thuc thay doi a, b, ¢, x,y, z thoa man a+b+c=3 va
(x+1)2 +(y+1)2 +(z—2)2 =1. Tim gid tri nho nhdt caa Dbiéu thic
Pz(x—a)2 +(y—b)2 +(z—c)2.

A3 B. \3+1. C. 4-243. D. 4+243.
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Phan tich.
Quan sat biéu thtic ta thdy c6 thé dung bat dang thitc Mincopki hogc B.C.S.
Cach 1. BBDT Mincopxki két hop B.C.S.

Bién ddi VP +v1 =\(a—x) +(b=y) +(c=z)" +(x+1) +(y+1) +(z-2)’.

Khi d6 VP +12J(a+1)" +(b+1)" +(c—-2) (1). Str dung bat déng thiic B.CS, ta cé:

(a+1) +(b+1) +(c—2) 2%(a+b+c)2 -3 ).

Tir (1) va ) suy ra VP +12+3 & P>(3-1) =4-2V3. Chon C.

Cach 2. Bat dang thitc B.C.S.

Taco P=(a-x) +(b=y) +(c=2) 23(a+brc—x-y=z) ()

Mt khac ta 6 3= (1+1+1)| (x+1) +(y+1) +(z-2)" |2 (v + y+2)’, suy ra:
x+y+z<V3 &3 (x+y+2)23-3>0 ().

T (*) va (*) suy ra Pz%(z,—ﬁ)z _4-243. Chon C.

Nhan xét.

Céch giai theo phuong phap dai s6 hoan toan tu luan, phi hop véi cac em wa thich
dai s6, nhung yéu cau cac em bién ddi that nhanh ! K& ca nhu vay ciing tiéu ton nhiéu
thoi gian. Noi vui mot ti: “Nha giau tiéu xai khong so lang phi” nhung “thoi gian con
quy hon vang”, khong nén nhé!. Con vé cac bai toan min — max chung ta sé nghién ctu
ky hon trong PHAN 2. Nhung bai sau ta lai xem xét thém:

Vi du 64.Trong khong gian v6i hé toa do Oxyz, cho mét cau (5): (x—2)2 +(y—1)2 + (z—l)2 =9 va
M (x:4:2,) €(S) sao cho A=x,+2y, +2z, dat gia tri nho nhat. Khi d6 x, + y, +z, béng
A. 2. B. 1. C. 2. D. L.

Huéng dan
Chon B

Viétlai 4 va stt dung bat dang thic B.C.S, ta c:

Suyra-9<A-6<9< -3<A4<15,dodé mind=-3 @xgzzyz_lzz;z—l.

Khidé x=1,y=z=-1.Suyra x,+y,+z,=-1.

3. Phwong phap quy tich (Tap hop diém).

Chuang ta can dinh huéng (hinh dung) duoc tap hop diém la gi, sau do:
Budc 1: Lap phuong trinh ctia mdi cac duong.
Buéc 2: Tim giao cuia cac duwong vira lap .

Buoc 3: Tinh toan tra 10i bai todn (Chon dap an).
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BAI TOAN: Phuong trinh dueong thang cat hai dwong thang chéo nhau.
* Biét duong thing (A4B) c6 phuong phuong a.

Budc 1: Viét phuong trinh mp(P) chtta M €d va n= F{,Z}
Budc 2: Tim giao diém B=(P)Nd'
Budc3: Traloi BEA&u, =a.
Vi du 65.Trong khong gian Oxyz, cho hai duong thang d, va d, Ian luot c6 phuong trinh la

%:yTH:% vé%—y—;lzz_l.f)uc‘mg thing d cit ca hai duong thang d,,d, va song
e sa 2 x—4 y-7 z-3 , \ \
song voi duwong thang A: = c6 phueong trinh la
x+1 y+1 z+4 B x-1_ y+1 z-4
14 27 1 4 27
x+1 y-1 z+4 D x-1_ y-1 z-4
Tl 4 2 1 4 2

Hudng dan giai
Mat phéng (P) di qua M, (O;—I;O) va co E = [ujl,a] Vao MENU 9 1 2 nhéap dong dau
l1=2=-1=donghai 1=4=2= tacd Z:(—4;%;1J.

Phwong trinh mp(P): —8x+3y+2z=-3.

Ta c6 B(1;-1;4)=(P)Nnd, nén phuong trinh 4 : xl—l = y:l = 2_24 . Chon B.
s Puong thang (AB) di qua mét diém M.
-
ul
d
B
M, - 4
u

Budc 1: Viét phuong trinh mp(P) chita M & d . Phuong trinh mp(Q) chtta M, & d'
Budc 2: Tim giao diém 4= (Q)Nd va giao diéem B=(P)Nd".

Buéc 3: Tinh AB va tra loi.
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Vi du 66.Trong khong gian véi hé toa d6 Oxyz, cho diém M (2;-1;-6) va hai duong thang
x=1 y-1 z+1 x+2 y+1 z-2

d : ST T d,: 3 T . Duong thang di qua diém M va cat ca hai
duong thang d,, d, tai hai diém 4, B.D¢ dai doan thang 4B bang
A.38. B.24/10. C.8. D.12.

Hudng dan giai
Vao MENU 91 2 nhap dong ddu 2=—1=—1= dong hai 1=—-2=5= (Thay M vao
te cta d,). Phuong trinh mp(P): 7x+11y —3z=21.
Trong MENU 91 2 nhédp dong dau 3 =1=—2 = dong hai 4 =0=_8= (Thay M vao t&
cua d,). Phuong trinh mp(Q): 2x—8y +z=6.
Ta cé A(3;0;0)=(Q)Nd, va B(4;1;6)=(P)Nd, nén AB=(1;1;6)= AB =+/38.
Chon A
Nhan xét.
Day la phuong phap tuong d6i trong sang, ching ta st dung may tinh CASIO hd
tro dac luc trong giai toan, tiét kiém thoi gian.
Vi du 67.Trong khong gian hé toa d¢ Oxyz, cho ba diém A4(2;3;1), B(-1;2;0),C(1;1;-2). Diém H
la triee tam tam gidc ABC, khi d6, d¢ dai doan OH béng

\/870 \/870 V870 V870
A —— B. —— C.——. D.——.
12 14 16 15

Hudng dan giai

A

B C

Diém H thudc mp(ABC), vao MENU 9 1 3 nhap dong dau 2=3=1=1= dong hai
—1=2=0=1=dongba l=1=—-2=1=suy ramp(ABC): —x+8y—5z=17.

Mit phang (P) chita AH vavuodng gécvéi BC la: 2x—y—2z=—1.

Mit phéng (Q) chtta BH va vudng géc véi CA la: x+2y+3z=3.

2 29 5] \870

Giai hé ba an béi ba mit phang ta c6 H|—;~—;—|= OH =———. Chon D.
15715715 15

Loi binh.
Phuwong phap quy tich dung nhiéu nhét khi giai toan trong hé toa do Oxyz, tap

hop diém (diém) can tim la giao ctia cac duwong khac.
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4. Phwong phap véc to.

Véc to va toa do la co so dé xay dung hinh hoc khong gian Oxyz, nhung phuong
phap véc to khong phai duing nhiéu nhat, tuy nhién né twong d8i ngan gon va stc tich:
Buoc 1: Chuyén doi cac yéu t6 hinh hoc sang véc to; sit dung tinh chat hinh hoc
cua mot sd hinh dac biét; phép suy nguoc tir phuong trinh vé véc to (Néu can).
Budc 2: Tim moi quan hé va bién ddi can thiét.
Buoc 3: Tinh toan tra 10i bai todn (Chon dap an).
Vi du 68.Trong khong gian Oxyz, cho tam giac ABC, biét A(1;1;1), B(5;1;,-2),C(7;9;1). Tinh d¢
dai phan giac trong AD ctia géc 4
A. @. B. @. C. 24/74. D. 3J74.

Hudng dan giai

DB AB 42 4+0°+(=3)7° 1
Tinh ti s& = —\/ HO (Y

= = ————— == .Khid6 diém D thudc doan BC sao cho
DC AC 6°+8 +0 2

— l— -+ — 24B+AC — (14 8 — 2474

DB+%DC:0<:>AD:%.Suyra AD:[?;E;T6JZ>AD:—7.

Ch1 .

Khi tinh d0 dai, toa do E,R’) chiing ta tinh trong can ro6i, nén AD nhdm duwoc!.
Vi du 69.[IMH_2019_BGD] Trong khong gian Oxyz, cho mit phang (P): x+y+z-3=0 va duong

théng d :%:yTH= 2_12 . Hinh chiéu ctia d trén (P) c6 phuong trinh la
A x+1:y+1:Z+l' B. x—l:y—lzz—l.

-1 —4 5 3 -2 -1
C x—1:y—1:z—1' D. x—1:y+4:z+5'
-1 4 =5 1 1 1

Hudng dan giai

- 7

| t.n
- u |

- —

Goi u#' 1a hinh chiéu caa u trén (P), ta c6: u'+t.n=u.Nhan hai v€ véi n, suy ra:

:% :%. Thay tré vé: u' :;—gﬁ' = (1;2;—1)—[%;%;%] = %(1;4;_5).

Tim dwoc M(l;l;l) =dn (P) Chon C.
Luuy.

Ta c6 thé st dung CASIO nhu sau (nhat la cac s6 khong dep):
2
Ghi 212 CALCnhap 1= 2= —1== STO M (¢ = gén vao phim M)
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— (1 4 =5
Ghix—M:y—M:z—M bam === tacd u':[—;—;—].
333
Vi du 70.[Dé_2021_BGD] Trong khéng gian Oxyz, cho duong thang d :%:%:ZT va mat
phang (P):x+2y—2z+2=0.Hinh chiéu vudng goc ctia d trén (P) 1a duong thang c6

phuong trinh:
x _y_z-1 p. Xy 2l ox_y_ 2l X vy -l
2 4 3 14 1 8 2 4 3 141 8
Huéng dan giai
2y—2 -5
Ghi 2F2Y 7% CarCnhap 1= —1=2== STO M (=" gén vao phim M)
. ~ ., (1418 et
Ghi x—M :y—2M :z+4+2M badm === taco u'= 3;5;5 .(C62dap an B, D)

Diém M (0,0;—1)¢& (P), loai ddp 4n B. Chon D.

PHAN TiCH MOT SO KHAI NIEM TOAN HOC.
A. Khai niém véc to.

“Véc tola mot doan thfmg c6 hwdong”. Néu doan théng AB bi “thung mot 16” hay
thiéu di vai diém & gitra hai diém A va B thi chting ta sé khong c6 doan thang AB, va do
do khong cé véc to AB.
bé xuat:

Néu goi O 1a diém dau (diém goc) va A 1a diém cubi (di€ém ngon) thi ta c6 mot
véc to, ky hisula OA.

Hudng cta véc to OA 1a tir O dén A theo duong thang chita hai diém O, A. (Nham
phan biét véi cung dinh hudng).

Nhan xét.

Dinh nghia theo cdch dé xuat tuy hoi dai nhung hoan toan dé hiéu va phu hop véi
toan hoc cao cap va toan hoc hién dai, chéng han mot ma tran hay mot da thiec van xem
la mot véc to.

Theo d/n thi: véc to khong ¢ lién quan gi cac diém 6 gitra hai diém O va A. D€ d/n
dd dai thi ta d/n la khoang cach gitra hai diem O va A; . ..

B. Khéi niém véc to phap tuyén ctia mit phang.

7

“Véc to 1= 0 dgl VTPT ctia mit phing (a) néu gia ctia n vuodng goc voi (a) "
Nhu vay ching ta 14y quan hé cta d (gia) va (o) d€ dinh nghia cho n.Néu d va ()

khong vudng goc nhau thi VIPT khong duoc dinh nghia. Noi cach khac: VIPT chay
theo (a) va phu thudc vao (a).
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bé xuit:

“ Cho véc to 1= 0, mit phang («) dgl c6 VIPT n néu () vuong géc véi gid
ctia n”. Khi d6 ta con néi (a) nhan n lam VTPT.
Tinh hudng;:

Cho truéc ca 1 va (), gid cia 7 khéng vudng géc véi (o). Khi dé: (o) o6 vo s8
VTPT khac nhau, nhung khong phai la n ; ngroc lai n 1a VIPT ctia v s8 mat phang
khac nhau, nhung khong phai cua (Oz) .

Nhu thé:

Véc to phap tuyén n=0 ludn ton tai tu ban than né (ndi tai — ndi ham) va cho
trude roi, con nd tro thanh VIPT cta (a) < (a) 1 d. Hoan toan phut hop v6i nhan xét:
(@) dwoc xdc dinh khi biét 7 va diém M, ciia né.

CHUC MOI NGUOI THANH CONGL..
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