PUONG THANG TRONG HE TRUC OXYZ (VD - VDC)

I. CAC VAN DE VA Vi DU GIAI TOAN
1. Vén dé 1: Lap phuong trinh dwong thiang

Trong phan nay chiing ta nghién ctru giai mot s6 bai toan vé dudng thing trong hé toa khong gian
Oxyz & mirc van dung va van dung cao. Trong d6 c6 cac mdi lién hé bao gdm diém - dudng thang -
mat phang - mit cau, nhung chii dé 1a duong thang. Nhu 1ap phuong trinh duong thang.

C6 mot s bai toan ma dé bai cho gia thiét vé dudng thang, nhung trong bai lam ta rat it sir dung
dén kién thuc vé duong thiang trong khong gian, chang han ta xét vi du sau

»Vidu 1. (BGD - Dé thi chinh thitc THPTQG 2018 M101 C39)

Trong khong gian Oxyz, cho mét cau (S): (x+1)2 +(y+ l)2 +(z+ l)2 =9 vadiém A(2;3;-1). Xét cac
diem M thugc (S)sao cho dudng thing AM tiép xtc véi (S). Piém M luén thudc mat phing c6
phuong trinh la
A. 6x+8y+11=0. B. 3x+4y+2=0. C.3x+4y-2=0. D. 6x+8y—-11=0.

Huéng din.
Goi /(-1;—1;—1)1a tam mat ciu, ta co tam gidc AMI vudng tai M nén diém M thudc mit cau duong

2
kinh Al ¢6 tdm K(%;l;—lj , ban kinh %,phuO’ng trinh 1a (S'):(x—%j +(y—l)2 +(z+1)2 :2745.

Nhu vay diém M (x;y;z) thudc ca hai mat cu (S ),(S ') nén trir cac vé ta duoc:
3 11
3x+4y+Z:Z<:>3x+4y—2 =0. Chon C.
Loi binh.
Sau khi giai mot bai chung ta khong dimg lai & bai giai, ma tu dit ra ciu héi 1a: bai nay noi vé kién thic
gi? Can ky ning gi? Tir d6 chung ta x4c dinh van dé can giai quyét hay mé rong cho cac bai toan tuong
tu. Ching ta c6 thé nhin nhan bai toan dudi 3 hinh thuc:
- Thir nhét: diém M xem nhu giao ctia hai mit cau tdm I va tdm K.
- Thi hai: néu ta tinh AM = \/AI2 —IM* = \/A]2 — R*>=const = khi d6 diém M 1a giao ctia mit ciu

tam A, ban kinh » v&i mat cau tam I da cho.

- Thir ba: diém M c6 gi6i han chinh xdc 12 mot dudng tron giao tuyén, cht khong don thuan chi nam
trén mat phang. Mat phang nay c6 véc to phap tuyén la IA.

Tir d6 ta lién hé véi cac kién thirc 16p 11 va 16p 9. No6i cach khac: chung ta khai thac cac kién thirc vé
hinh hoc 16p 9, 16p 10, 16p 11 hay 16p 12 déu dugc, tiy theo ddi twong HS dé trién khai. Tire 13 hinh hoc
téng hop hodc toa do hoa. Ddi véi HS thi vira cu thé, vira triru tuong lai co tinh khai quat. Nhu thé ta rén
luyén tu duy kha tot cho cac em vé vi tri twong dbi gitta diém - dudng thang - mit phang - mit cau.

»Vidu 2. (BGD - Pé thi chinh thirc THPTQG 2017 M101 C37)
x=1+3¢

Z \ ~
= =— va mat

Trong khong hé toa dd Oxyz, cho hai dudng thang d,:4y=-2+¢, d,: "

z=2

x—=1 y+2
2

phang (P) :2x+2y—3z=0. Phuong trinh ndo dudi dy la phuong trinh mit phang di qua giao diém

ciia d, va (P), dong thoi vudng goc véi d,?

A, 2x—y+2z+22=0. B. 2x—-y+2z+13=0. C.2x-y+2z-13=0. D.2x+y+2z-22=0.
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Huéng din.

Nhén xét: Véc to phap tuyén ctia mit phang can tim cting phuwong véi s = (2;—1;2) nén loai dap an D.
Ta tim giao diém M cua d, va (P), ghi 2(1+3X)+2(—2+X)—3><2 bam Shift Solvetaco X=1=¢.
Stra thanh 2(1+3X)—(-2+X)+2x2 bédm = ta c6 13 nén chon C.

Loi binh.

Céch tim giao diém cta dudng thang va mit phang 1a tim tham s ¢, chi khac hon & day ta chon may tinh
dé giai ma thoi. Chang han ta lam ty luan 1a: 2(1 +3t) + 2(—2 +t) —3x2=0=>¢=1 rdi thay tré vé ta c6
giao diém M (4;-1;2) sau do viét phuong trinh mit phang 2(x—4) —(y+1)+2(z—2) =0.Ro rang ta
13p lai mot sb thao tic ma trong khi khong str dung may tinh? Néu vay thi 1am sao du thoi gian?

Bai toan trén c6 lién quan dén dudng thang trong khong gian, nhung lai hoi vé mit phang.

Déi v6i HS: Bai toan cho dudng thing tham sé va chinh tic, lai ¢6 ca mat phiang nén d& bi rdi hay lang
ting trong giai toan. Nhiém vu cia GV 1a dan dét cac em tiép can dudi goc do dé hiéu nhét c6 thé duoc,
két hop su triru twong khi bAm may Casio, chi tur ludn don thudn sé khong ddp vmg nhu cau thiec té.

»Vidy 3. (THPT LUONG THE VINH)
Trong hé Oxyz, cho diém A(1; 2; 3) va hai mit phiang (P): 2x + 2y +z+1 =0, (Q): 2x -y + 2z - 1 =0.
Phuong trinh dudng thing d di qua A song song véi ca (P) va (Q) la
A x—1 _ y=2 _ z=-3 B. x—1 _ y=2 _ z=-3 C. x—1 _ y=2 _ z=-3 D. x—1 _ y=2 _ z=-3 .
1 1 —4 1 2 -6 1 6 2 5 -2 -6
Huéng dan.

Nhin xét: ca 4 phuong an déu cho duong thang di qua A nén ta can xac dinh véc to chi phuong.

. o 7 o C|un =0 [2a+2b+c=0
Goi u =(a;b;c) la véc to chi phuong ciia dudong thang,taco <. . = .Choc=1
u'n2=0 2a—-b+2¢c=0
2a+2b=-1 - (= _
ta c6 hé ,gidirataco a z—é,b zl:>u :(—S;l;lj:—l(S;—2;—6). Chon D.
2a-b=-2 6 3 6 3 6
Loi binh.

Dbi voi duwong thang la giao tuyén ciia hai mdt phang hay dwong thang song song véi hai mdt phang thi
chung ta thuong 14y tich c6 hudng cta hai véc to phap tuyén lam véc to chi phuong: u= [ni, nj] (hoac
cung phuong). C6 hai cach tinh [nT,nj} phd bién la:

- Tinh ty luan: theo dinh nghia va dinh thic cép 2. Theo céch nay thi nén viét ra giéy nhép theo cot dé
tinh do chinh xac cao. Vi cac em "hoc tt" thi thi viéc tinh nay khong kho khan, nhung van thich tinh

theo cach dung may tinh Casio.

- H6 tro may tinh Casio. Thong thudng ta vao Mode 8 Shift VCT (v6i may 5S70ES hay 570Vn) hoic
Menu 5 (véi may 580VN-x) theo cach nay can thyuc hién nhiéu thao tic nén ciing mat kha nhiéu thoi
gian. Tham chi con cham, tinh nhdm theo cach 1 con nhanh hon (ciing d& sai hon vé déu).

O day ta giai bang cach giai hé hai an: Cho thanh phan z = 1 hay x = 1 dé gidi hé hai an con lai, nghia
lo u= (X; Y;l) sau d6 quy dong mau thirc la xong. Chit ¥ la vi chuyén vé thanh phan z sang phdi nén ta
d6i ddu thanh phan nay. Thoat nhin vé 1y thuyét thi kha dai, nhung vao Mode 5 1 dé giai hé hai 4n thi
kha nhanh. Trong d6 dong dau 13 2 =2 =-1 = va dong thtr hai [a 2 = - 1 = -2 = [a dugc. Khong phai ghi
ra gidy nhap nhiéu. Ban dau c6 thé chua quen nhung quen roi thi tinh xong X, Y ta d4 biét nhanh dwoc
két qua.
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»Vidu 4. (BGD Dé thi chinh thitc THPTQG 2017 M101 C34)

I y+3 z-1
2 1

va

Trong khong hé toa do Oxyz, cho diém M (-1;1;3) va hai duong thang A:x;

A': x;—l = % = iz Phuong trinh nao dudi ddy 1a phuong trinh dudng thang di qua M, vudng goc véi A
va A'?

x=—1-t x=—t x=-1-¢ x=-1-¢
A y=1+t. B.<{y=1+¢. C.iy=Il-t. D.{y=1+¢.

z=1+3¢ z=3+¢ z=3+t z=3+t

Huéng dan.

Nhan xét: c6 2 phuong an C, D 1a dudng thing di qua M nén ta can xac dinh thém véc to chi phuong.
Vao Mode 5 1 nhap dong daula3=2=-1=vadongththailal= 3=2=

(nhin vao hai dudng thing dé nhap - khong can nhép) ta dugc X =-1Y =1 —u= (—1; L; 1). Chon D.

x=t
»Vidu 5. Trong khong gian véi hé toa dd Oxyz, cho hai duong thang 4, : |y = —1—4¢ va dudng thang
z=6406¢t

olzzfz—y_lzzJr2
2 1 -5

d, c6 phuong trinh

. Puodng thang di qua 4(1;—1;2), dong thdi vudng goc véi ca hai duong thang 4, va

A x—1_ y+1 z-2 B x—1 y+1 z-2 C x—1 y+1 z-2 D x—1 y+1 z-2

14 17 ) -1 4 ! -2 4 T 2 3
Huéng dan.

Nhan xét: Ca 4 phuong an déu 1a duong thang di qua 4 nén ta can xac dinh thém véc to chi phuong.
Vao Mode 5 1 nhap dong daula 1=-4=-6=vadongthtthaila2= 1=5=

ta duge X =%,Y =%7:> u=(14;17;9). Chon A.
Loi binh.
Bai ndy bAm xong may tinh cho ra X, Y ta c6 ngay dap an A. Khong can chuyén di véc to.
. 5 A x=—1+t¢
»Vi du 6. Trong khong gian Oxyz, cho hai dudng thing d : x_2 = yle = Z; vad':{y=—t
z=-2+3¢

cit nhau. Phuong trinh mit phang chira d va d' 1a
A. 6x+9y+z+8=0 B. 6x-9y—-z-8=0 C.-2x+y+3z-8=0 D.6x+9y+z-8=0.

Huéng din.

Trude hét ta can xac dinh véc to phap tuyén n= [;l,b?] . Vao Mode 5 1 nhap:
2=1=-3=val=-1=-3=tacé n=(6;91) nén c6 2 phuong an thich hop 1a A, D.
Ly diém M (1;-2;4) thir: 6.X +9Y + F CALC nhdp 1=-2=4= két qua —8. Chon A.
Léi binh.
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Qua cac vi du 4, 5, 6 ta thdy duoc viée hd trg may tinh Casio hop 1y: trdnh di do phite tap ciia phép
todn, giam di t6i da cdc phép tinh nham va nhdp, gidm t6i da cdc thao tic bam mdy, khi d6 s& mang lai
hiéu qua cao than tdc khi thi tric nghiém.

»Vidu 7. Trong khong gian véi hé toa 36 Oxyz , viét phuong trinh tham sb ctia dudng thing di qua diém

M (1;2;3) va song song véi giao tuyén cua hai mit phang (P):3x+y-3=0, (Q):2x+y+z-3=0

x=1+¢ x=1+¢ x=1-—t¢ x=1+¢
Aqy=2+3¢. B.qy=2-3¢. C.yy=2-3¢. D.<y=2-3t.
z=3+¢ z=3—¢ z=3+t¢ z=3+¢

Huéng dan.

_— —

Ta thiy ca 4 phuong 4n déu cho dudong thing di qua M, nén cin tim véc to chi phwong u = [nl,nz] .

Vio Mode 5 1 nhip 3=1=0= va 2=1=-1=tacé u=(L;~3;1). Chon D,
»Vidu 8. (BGD - D3 thi chinh thice THPTQG 2019 M101 C33)
Trong khong gian Oxyz , cho céc diém 4(1;2;0), B(2;0;2), C(2;-1;3), D(1;1;3). Dudng thang di

qua C va vudng goc voi mit phang (ABD) cO phuong trinh la

x=-2-4t x=2+4 x=—2+4t x=4+2¢
Aqy=-2-3¢t. B.qy=-1+3¢. C.qy=—4+3¢. D.qy=3-¢
z=2—t z=3—t¢ z=2+t z=1+3¢

Huéng dan.

True hét ta tim véc to chi phuong u = n,,, = 4B, 4D |. Vao Mode 5 1 nhgp 1=-2=-2= va
0=—1=-3=taco u =(4;3;1) nén loai B, D. Trong dap an C,chot=1 = C(2;—l;3) . Chon C.
»>Viduy 9. (THTT S6 3-486)

Trong khong gian v6i hé toa d0 Oxyz, cho mit phang (P):x+2y+z-4=0 va duong thing

d:x+1=1=z+2
2 1

vudng goc voi duong thang d .

. Viét phuong trinh dudng thang A nim trong mit phiang (P), dong thoi cat va

x—lzy—lzz—I. B. x—lzy—lzz—I. C. x—1:y+1:z—l. D. x+l:y+3:z—1.
5 -1 -3 5 1 -3 5 -1 2 5 -1 3
Huéng din.

A.

Trudce hét ta c6 a:[ﬁ,fd}véo Mode 51 nhap 1=2=-1=va 2=1=-3= taduogc X=_?5,Y=%
suy ra u = (=5;1;3). So sanh dép an ta chon A.

Luuy.

Khi d6i hudng véc to thi ca ba thanh phan toa do ciia vée to dong loat doi ddu. Do d6 bai ny ta khong
can kiém tra (hay tim thém) diém thudc dudng thang A, cu thé diém M (L;1;1)=d N (P).

Vi¢c tim phuong cua [;1, ;l;:| theo cach trén 1a dung, tuy nhién khong chinh xac vé do dai.

Sau déy ta xét thém vé tmg dung cua tich v6 hudng, cu thé 1a "quy tdc hinh thoi"
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x=2+t x=1-¢
»Vi du 10. Trong khong gian Oxyz, cho hai duong thang cat nhau A, :{y2+2t, A, :{y—t' . Viét
z=—1-t z=21
phuong trinh duong phan giac ciia goc nhon tao béi A, va A,.
ALy 2 p Xl _»y_z c Xl _y_ =z pX1l_»_z
2 -3 3 R ) -3’ IR S

Huéng dan.
Trudce hét ta tinh wu'=—1-2-2=-5<0 nén goc gira hai véc to 13 goc tu, ta d6i hudng dung mot
véc to, ta co V= (1;1;—2) thi goc gitra u,v la goc nhon. Mit khac ta cé M = M —/6 nén u+v sénim
trén duong chéo hinh thoi c6 cac canh \/g Ma u+v= (2;3;—3). Chon C.

»Vidu 11. (BGD - Dé thi chinh thitct THPTQG 2018 M101 C49)

x=1+3t¢
Trong khong gian Oxyz, cho dudng thang d : {y =1+4¢, goi A la duong thang di qua A(l;l;l) va cé

z=1

véc to chi phuong U= (1;—2; 2) . Puong phéan giac ctia goc nhon tao boi d va A ¢6 phuong trinh la

x=1+7¢ x=—1+2¢ x=—1+2¢ x=1+3¢
A y=1+t . B.{y=-10+11z. C.iy=-10+11¢. D.<y=1+4t.
z=1+5¢ z=—-6-5¢ z=6-5¢ z=1-5¢

Huéng dan.

Trudc hét ta tinh @ﬁ; =3-8=-5<0 nén goc giira hai véc to 1a goc tu, ta d6i hudng ding mot véc to

taco v= (—1;2; —2) thi goc gitra sz,; la goéc nhon. Mat khac ta ¢ ‘ﬁ;‘ =5;v

A 3 = s
=3 nén gud+v s€ nam

3— -~ (4 22 2
trén duong chéo hinh thoi c6 cac canh 3. Ma gud +v= (;;;;—2) :§(2;1 1;-5). Chon C vi hai

duong thang déu di qua diém A.
»Vidu 12. Trong khong gian toa o Oxyz cho A(l; 1;—1) , B(2;3;1) , C(S;S;l) . Puong phan giac trong
goc A cia tam giac ABC cit miat phang (Oxy) tai M(a;b;O). Tinh 3b—-a.

A. 6. B.5. C. 3. D. 0.
Huéng din.
/ 1+4+4 . . B+CM
Goi D la chan duong phan giac, ta tinh AB , ghi ,[———— Shift Sto M. Bam CALC nhap
AC 16+16+4 1+ M
B+CM B+CM
2=5== Shift Sto X A 2“0 CALC nhdp 3=5== Shift Sto Y A —— " CALC nhdp 1=1==

1+M 1+M
Shift Sto F, ta co D(?,;%;lj nén AD =(X-LY-LF+I) :§(3;4;3) va phuong trinh

x=1+3¢
AD:<y=1+4¢ vacho t=% ta dugc 3b—a=9t+2=5. Chon B.
z=—1+3¢
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»Vidu 13. Trong khong gian véi hé truc toa 36 Oxyz, cho tam giac ABC biét diém A(l; 2; 3) , duong

x =5t
trung tuyén BM va dudng cao CH c6 phuong trinh lan lugt 13 { y =0 va x1_64 4 1_32 = 2;3 .

z=1+4¢

Viét phuong trinh duong phan giac goc A.

x-1 y-2 z-3 x-1 y-2 z-3

A. B.
7 -1 10 4 13 5
C. x—lzy—2:Z—3. D. x—l:y—2:z—3.
2 -3 -1 2 -11 -5
Huéng din.

Gia sir M (5t; 0; 4¢+1) 1a trung diém AC, suy ra C(10t—1; —2; 8t—1) € CH nén ta dugc

C(4; —2; 3). Phuong trinh (P) qua A va vudng goc v6i CH 1a: 16(x—1)-13(y—2)+5(z-3)=0,
mp(P) cit BM tai B(0; 0;1).

c’ 7 B

14414 . B+CM
Goi D 1 chan dudng phan gidc, ghi | ———— Shift Sto M. Bdm ———— CALC nhap 0=4 ==
9+16 1+ M

B+CM . B+CM
M CALC nhap 0= -2 ==Shifi Sto Y A 2
1+M 1+M
3 37 . == 1
Sto F, ta dugc D E;—Z;Z nén AD=(X—1;Y—2;F—3)=Z(2;—ll;—5). Chon D.

Shift Sto X A

CALC nhép 1=3== Shift

»Vidu 14. (BGD - Dé thi chinh thitct THPTQG 2018 M101 C33)

x=3 y-1 z+7

Trong khong gian Oxyz , cho diém A(l; 2;3) va duong thiang d : 1 > . Puong thang di
qua A, vudng gbc voi d va cit truc Ox ¢ phuong trinh 1a

x=—1+2t x=1+¢ x=—1+2t x=1+2¢
A. Jy=2t . B.<y=2+2¢. C.iy=-2t . D. {y=2+2¢.

z=3t z=3+2¢ z=t z=3+4+3¢

Huéng din.

Cach 1. (PP tric nghiém loai trir)
Loai phuong an C vi dudng thing khong qua 4. Ba phuong 4n con lai déu di qua 4 va déu vudng goc
v6i d . Trong dap an A, cho ¢ =0 ta dugc diém M (-1;0;0) € Ox . Chon A.
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Cach 2. (PP tu luén)

Phuong trinh mp(P) qua A va vuong goc véi d 1a: 2(x—1)+1(y-2)-2(z-3)=0

Cho y=z=0 tacd x =—1nén giao diém cua (P) va Ox1a M (~1;0;0) = M4 =(2;2;3). Chon A.
La&i binh. o

Cach 3. Ty luan (ma sau nay ta phai chuyén doi sang ngon ngtr Casio cho nhanh):

Lay diém M (X;0;0)e Ox = MA = (1-Xx;2;3) L u, = (2;1;-2) néntacd

2(1-X)+2-6=0= X =—1= MA =(2;2;3),M (-1;0;0). Chon A.

Ban chit cach 2 va cach 3 khong c6 gi khac nhau. Ta chuyén doi sang ngdén ngir Casio nhu sau

Ghi 2(X -1)+1(Y —2)-2(F -3)=0 bam Shift Solve mdy hoi Y, F? Ta nhap 0 =0 = cho ta X =-1.
Stra thanh (X —1):(Y =2):(F -3) bdm === 1a dugc (- 2; - 2; -3).

»Vidu15. (THPT LUCONG THE VINH - HA NOI)
x—=1 y+1 z | x=2_y_z+3

Trong khong gian Oxyz, cho cac duong thang d, :TZT - vad,: 5" . Viét
phuong trinh duong thang A di qua A(1; 0; 2), cat d; va vudng goc voi da.
x—l:l:z—2 B. x—lzl:z—2 C. x—lzlzz—2 D. x—12l22—2
2 2 1 4 -1 -1 2 3 -4 2 2 1

Huéng dan.
Viét phuong trinh mp(P) qua A va vudng géc véi d,, phuong trinh: 1(X —1)+2Y +2(F-2)=0.
Tim giao diém B cta d, va mp(P), nhip 1(1+X —1)+2(~1+2X)+2(-X —2) =0 bam Shift Solve ta
c6 X =2.Suathanh (1+X —1):(-1+2X):(-X —2) bim ===ta ¢6 (2; 3; - 4). Chon C.

»Vi du 16. Trong khong gian Oxyz cho hai duong thang d : x;rl = y2—1 = 2_12 x—ll = yz—l = Z+11.

Puong thang A di qua diém A(1;2;3) vudng goc vé6i d, va cat duong thang d, c6 phuong trinh la

, dy:

x—lzy—2=z—3 B. x—lzy—2=z—3 C. x—lzy—2=z—3 D. x—lzy—2=z—3'
1 -1 1 1 -3 -3 -1 -3 -5 2 -1 4

A.

Huéng dan.
Viét phuong trinh mp(P) qua A va vudng goc véi d,, phuong trinh: 3(X —1)+2(Y -2)—(F-3)=0.
Tim giao diém B cta d, va mp(P), nhap 3(1- X —1)+2(1+2X —2)—(-1- X —3)=0 bam Shift

Solve cé X =-1.Swathanh (1- X —1):(1+2X -2):(~1- X =3)bdm === ¢6 (1; -3; -3). Chon B.
»Vi du 17. Trong khong gian Oxyz, cho A vudng goc véi mit phang (a) :X+2y—z+4=0va cit ca hai
x=3+t
\ 2 x+3 y-2 z , e R .2 . N \ 2

duong thang d :T = 1 = 3 d":3y=3t .Trongcac di€m sau, di€ém nao thuoc duong thang A?

z=2t
A. M (6;5;—4). B. N(4;5;6). C. P(5;6;5). D. 0(4;4;5)
Huéng din.

Liy A(a-3;—a+2;2a)ed va B(b+3;3b;2b)ed’ khi do AB//n, nén ta co:
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b—a+6_3b+a—2_2b—2a
1 2 -1

gidiratacd a=4,b=2.

A-3-X -A-2-Y 24-F
2 -1

Ghi 2x CALC thir diém. Chon D.

»Vi du 18. Trong khong gian véi hé toa d0 Oxyz, cho diém M (2;—1;—6) va hai duong théng

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

d : 5 " e d,: 3 " . Puong thang di qua diém M va cit ca hai duong
thang d,, d, tai hai diém 4, B. D9 dai doan thang 4B bang
A. 38 B.24/10. C.8. D.12.

Hwéng dan.

Mt phang (P) qua M va chua d, 1a: 7(x—1)+11(y—1)=3(z+1)=0 (két hop Mode 5 1).
Giao diém B cta (P) va d, théamin: 7(3X -3)+11(X -2)-3(2X +3)=0=> X =2

Suy ra B(4; 1;6) , duong théng MB s& cét d, tai 4. Phuong trinh MB la

1 —
x=2X+4y=2X+1;z=12X +6 thay vao d, tacod X:_E va BA=(2X;2X;12X) nén suy ra
AB=[2X|N1+1+36 =+/38 . Chon A.

»Vidu 19. (THPT Chuyén Hoang Van Thu -Hoa Binh)

Trong khong gian Oxyz, cho ba diém A(1;1;1), B(~1;2;0), C(2;-3;2). Tap hop tét ca cac diem M
cach déu ba diém 4, B, C 1a mot duong thing d . Phuong trinh tham sé cua duong thang d 1a:

x=-8-3¢ x=—-8+3¢ x=—-8+3t x=—-8+3¢
A. Jy=t . B.jy=t . C.qy=—t . D. Jy=t
z=15+7¢ z=15-T7t z=-15-"7t z=15+7t

Huéng dan.

2

Ta ghi 2y/(X —1) +(Y ~1) +(F=1)’ —yJ(X +1) +(¥ =2)" + F> (X =2)" +(¥ +3)’ +(F -2)
Dung CALC 1di lay hai diém khac nhau thudc d dé thir (trc 14 2AM - BM - CM = 0). Chon A.
Léi binh.

Nhan xét: Tap hop cac diém M la dudng thing giao tuyén cua cac mit phing trung tric cua AB, AC.
04’-0B> 3-5

+ Phuong trinh mit phang trung tryc BA 1a: 2x—y+z = 5 5 -1.
2 2
+ Phuong trinh mit phang trung truc AC 1a: x—4y+z = oc 5 o4 = 172 3 =7.
x=-8-3t
Cho y =t 1di trir cac vé ta dugc: { y =1 . Chon A.
z=15+7¢
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»Vidu 20. (THPT Chuyén Tién Giang)

Trong khong gian voi hé toa dd Oxyz, cho cac diém A(2;0;0); B(0;3;0); C(0;0;4). Goi H la tryc
tam tam giac ABC . Tim phuong trinh tham sb cta dudng thang OH .

x=4¢ x =3t x =6t x=4¢
A. S y=3t. B. {y=4t. C.iy=4t. D.<y=3t.
z=-2t z=2t z=23t z=2t

Huéng dan.
Str dung tinh chat OH 1 mp(ABC) thi vi e = (%,%,%) suyra OH = (6;4;3). Chon C.
Loi binh. Viéc ching minh OH 1 mp(ABC) thi GV ¢o6 thé huéng dan HS tu luyén (Hinh hoc 11).
»Vidu 21. Trong khong gian Oxyz , cho tam gidc ABC véi A(3; 0;0) , B(O; 6;0) , C(O; 0;6) . Phuong trinh

nao dudi ddy 1a phuong trinh duong thiang di qua truc tAm cta tam giac ABC va vudng goc v6i mit
phéng (ABC )

A x+1:y+2:z+3. B. x—2:y—1:z—1
2 1 1 2 1 1

C. x—3:y—6:z—6. D. x—lzy—3:z—3.
2 1 1 2 1 1

Huoéng dan.
Goi H (X3 ,52,) latruc tim ABC, ta ching minh OH L (ABC). Trudc hét ta c6 phuong trinh
(ABC):2x+y+z-6=0 va 2x,+y,+2,-6=0.Taco CH L AB& AH 1 BC suyra

1
-3x,+6y,=0,-6y,+6z,=0=z, =y, ZE)CO suyra 2x,+x,-6=0=>x,=2=y,=2,=1

Hay la OH =(2;1;1)=n,,. . Chon B.

»Vidu 22. (Pé tham khao BGD nam 2017-2018)

Trong khong gian Oxyz, cho hai diém A(2; 2; 1) , B(—%; %; %j . Puong thang di qua tim dudng tron
ndi tiép tam gidc OAB va vudng géc voi mat phang (OAB) c6 phuong trinh 1a
x+l y—5 z—E x+g y—z z+é
A.x+1:y_3:2+1.B.x+1:y_8:2_4.C. 3.7 3. 6 . 9_~ 9_"09
1 -2 2 1 -2 2 1 -2 2 1 -2 2

Huéng dan.
Ta thay cac véc to chi phuong trong 4 phuong an 13 nhu nhau nén ta can tim tim dudng tron ndi tiép.
Bai toan lién quan gbc toa d6 O, ta c6 OA = (2:21)=>04=3, OB :%(—2;1;2) = O0B=4va
BA = %(14; ~2;-5)=> AB =5. Vay tam gidc OAB vuéng tai O. Ly diém B' thudc tia OB sao cho

OB = (=2;1;2) khi d6 tam I thugc duong thang qua O va ¢c6 VTCP u cung huéng O4+ OB'= (0;3;3)
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hay chon Zt:(O;l;l). Ta co rzﬁ_ 3.4

2p 3+4+5

=1= 01 = 2 =2 =|u| = 1(0;1;1). Chon A.

Loi binh.
Céch giai trén dwa vao tinh toan cac yéu t6 lién quan dic biét ciia tam giac. 4 goai ra ta c6 thé giai ngan
gon hon dya vao két qua tam ti cy sau: OB.IA+OAIB+BAIO =0< 414+3.IB+5.10=0 suy ra toa
do cia 714 x, = 4x,+3x, +5x, —0;y, = 4y, +3y, 1z, = 4z, +3z,
4+3+5 4+3+5 4+3+5
»Vidu 23. (THTT So6 3-486)

=1=1(0;1;1). Chon A.

Trong khong gian v6i hé toa dd Oxyz , viét phuong trinh duong vudng goc chung cua hai dudng thing
: x-2 _ y=3 _ z+4 va d' x+1 _ y—4 _ z—4 .
2 3 -5 3 -2 -1

d

Y Z—l. B. x—2=y—2=2—3. C. x—2=y+2=2—3. D.ﬁ
1 1 2 3 4 2 2 2 2
Huéng dan.

y=2 z-3
3

Trudce hét ta c6 Z:[ud,ud.],véoModeSInhép 2=3=5=va3=-2=1=tadugc X =1Y =1 suy

ra u, = (1,1;1). Dén déy ta loai cac phuong an B va D.

Tur phuong 4n A, thay y = x vao d ta cd XZ_ 2_ ? Shift Solve co6 x =y =0suyraz=1 va giao
diém 1a (0; 0; 1). Tuwong tu thay y = x vao d’ta c6 X3+1 = X4 Shift Solvecox=y=2suyraz=3
va giao diém 1a (2; 2; 3). Vay chon A.
»Vidu 24. (THTT So6 2-485)
x=4-2t x=1
Trong khong gian véi hé toa d6 Oxyz, cho hai dudng thang chéo nhau d, :{y =t , d,qy=t" .
z=3 z=—t

Phuong trinh mit cAu c¢6 ban kinh nhé nhat tiép xtc véi ca hai duong thang trén 1a

2 2
A. (x+%j +y2+(z+2)2:%. B. (x—%} +y2+(z—2)2:%.
C (x—§f+ 2+(z—2)2=i D (x+§j2+ 2+(z+2)2=E

Huéng din.
Puodng kinh mit cau 1a doan vudng géc chung ciia d, & d, , duong thang d c6 véc to chi phuong la
u= [u:,u—dz} =(1;2;2). Goi A(4-2a;a;3) va B(1;b;—b) ma AB doan vudng goc chung, ta co AB

2a-3 b-a —-b-3

cung phuong véi u nén 5

gidiraco a=1,b=—1.Suyra 4(2;1;3), B(;-11)

do d6 ta dugc tam 1(%;0;2), bankinh R=74= % Chon B.
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2. Van dé 2: Khoang cach - Géc - Min, Max
Xuat phat 1a: Duong thing A di qua diém M (x,;,;2, ), c6 véc to chi phuong u= (a;b;c) va diém
A(x;;y52,) khong thudc A. Dic biét hon khi A co thé viét dugc dang chinh tic 1a

A.x_xo _Y "V _Z7%

a b c

Cac bai toan van dung don gian la:

- Tim toa @0 hinh chiéu H cua 4 trén A. , A
-Timtoadd A' doi xungcia 4 qua A.
- Tinh khoang cach tir 4 dén A.
Ca 3 bai toan trén déu duoc giai néu ta tim A
dugc toa do cua H . Cach giai ta thuong su

dung la: léy diém H thudc A dang tham $0, N M H
sau d6 tinh AH , 101 cho u.AH =0 dé tim —
tham sO ¢, cuoi cung thay ¢ tr¢ vé suy ra H . dqr

Hay mot s cach giai khac.

Sau ddy ta xem xét cach gidi sau:

Ta cod ﬁ:AMO+MOH,Vi M,H va u cung phuong nén MOH:t.ﬁ suy ra: ﬁ:AMO+tﬁ (1).

Aia 1oz - 2 u.M,A
a han ca hai vé ctia (1) véi u ta dugec 0 =u.AM,+tu =t=—7— (2).
u
Xy =X, +at
Biéu dién (1) dang toa d9 1a: { y,, = y, +bt, véi ¢t dugc tinh theo cong thirc (2).
Zy =z,+ct

Nhéan xét:
bat M A= (X; Y;Z) , khi d6 gia tri ctia ¢ theo cong thirc (2) viét thanh:

—X,)+b(y, =y, )+ - .
(=X AbY ez _alx—x)+b(n-y)+e(z ZO).Matkhéc:binhphuonghaivécﬁa(l)va‘lrﬁt

a’+b*+c’ a’+b’+c’
2
aX+bY+CZ 2 . 24X coeq A A , 3
gon ta co AH=\/X2+Y2+ZZ—( R 2) . 4 61 nhu vay: Dé dien giai ban chat cong thure thi
a +b +c

tuong d6i dai, vi toan bang chit c6 tinh triru twong va tong quat, con thue hanh thi rat nhanh.
Trong thuc hanh ta gém ¢t vao phim M trong mdy tinh, phim 7 thay cho bién z (néu 1a may 570ES,
570Vn) tuy nhién doi véi may 580Va -X thi c6 di phim z nén tién 1gi hon.

@ Cong thirc tinh nhanh bé xung,

aX +bY +cF
a’+b’> +c’
- Bam CALC, ta thay toa do diém A vao tirsd A valanluotla X, Y, F (nhém duoc), Shift Sto M.

- Pé tinh gia trj ctia ¢ ta ghi vao man hinh: (cac s6 a, b, ¢ nhép truc tiép)

- Dé tinh khoang cach AH ta bAm \/Xz +Y?+ F? —(a2 +b° +c2)M2 va bam = 14 xong.

- Dé tim toa d6 H ta ghi x, +aM : y, +bM : z,+cM bam = = = 1a duoc.
. n n L2 N \ \ 2 x—1 y z+1 . .
»Vidu 25. Trong hé toa d0 Oxyz, cho diém A(l, 0,2) va duong thang d :T = T = . Tim hinh
chiéu vudng goc ciia 4 1én duong thang d
A (2:1;1) B. (1;2;1) C. (11;2) D. (2;-1;-1).
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Huéng din.

X+Y+2F

Ghi vao man hinh ENERPY CALC (thay toa do A4 vao tir cia d) nhap 0=0=3= Shift Sto M.
+1° +

Bam AC va ghi 1+ M : M :=14+2M bidm ===ta c6 (2;1;1). Chon A.
(Ghi 1+ M : M : =14 2M nhur la phuong trinh tham sé6 x =1+1,y =t,z = =1+ 2t hang ngang).

x=3 y+l1 z-
1

»Vidu 26. Trong hé toa dd Oxyz, cho duong thing d : ! va diém M(1;2; —3) . Toa 3o

hinh chiéu vudng goc cua diém M 1én dudng thing d la:
A. H(l;2;—1) B. H(l;—2;—1) C. H(—l;—2;—1) D. H(1;2;1) .
Huéng dan.

Ghi vao man hinh % CALC (thay toa d§ M vao tir cia d) nhdp —2 =3 =—4 = Shift Sto M.
+1° +

Bam AC va ghi 3+2M : -1+ M :1+2M bam ===ta ¢6 (1;-2;~1). Chon B.

X =6—4t
»Vi du 27. Trong khong gian Oxyz, cho diém A(1; 1; 1) va dudng thang d: {y =—2—t . Tim toa d hinh
z=—1+2t
chiéu vudng goc ciia 4 trén d
A. (6;-2;-1) B. (10; -1; -3) C.(2;-3;1) D. (-2;3; 1).

Huéng dan.
(Luu y: O day ta c6 thé rén luyén cach chuyén phuong trinh d sang dang chinh tic ra gidy nhap)

. —A4X -Y +2F ) £
Ghi vao may “lerlrd (trén tu chinh 1a cac thanh phan cot tham so ¢)
+1+

CALC vanhap —5=3=2= (Lay toa do 4 trir cac sd tu do trong phwong trinh tham s6) Shift Sto M/
Bim AC va ghi 6—2M:-2—M:—1+2M (nhu phuong trinh tham s ctia d viét theo hang ngang)
bam = = = ta duoc dap 4an C.

Loi binh.

Vi phai giai thich cach lam nén viéc trinh bay tuong d6i dai, sau nay ta s& khong giai thich van dé nay.

x-2_y+l_z va diém A(-1; 0; 1).

»Vi du 28. Trong khong gian Oxyz, cho duong thang d: 5 "

Tim toa do diém B d6i xtg v&i 4 qua duong thang d
A.(1;2;3) B.(1;2;1) C.(1;-2;3) D. (0; 1; 1).
Huéng dan.

(Luu y la: dé tim toa d6 diém B ta nhan ddi toa d6 H roi trir di toa do cua A)
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ghi vao may % CALC va nhap —3=1=1= Shift Sto M

Bam AC va ghi 4+4M+1:-2—4M:-2M —1 bam = = = ta duoc dap 4n B.
»Vidu 29. Trong hé toa d6 Oxyz, cho hai diém A(—3;—2; 6), B (—2;4;4). Viét phuong trinh duong cao ké
tur dinh O cua tam giac OAB

_Y_Z B

y_Io i r_ oy

X
5 12° "6 -5 12° 6 -5 —12°

i
6
Huéng dan.

X3 _ Y2 270 (hap). Goi H 1a hinh chiéu vudng g ciia O 1én AB.

Phuong trinh (AB):

1 6 -2
Ghi vao man hinh A0V Z2E" A1 ¢ nhap 3=2=—6= Shift Sto M.
1+36+4
Bim AC va ghi =3+ M :—2+6M :6—2M bim === ta cb _—96;@;% — OH= —E(6;—5;—12) .
41 41 41 41
Chon C.
Loi binh.

Trong bai ndy ta c6 thé thir bang cach loai trir: Xem véc to chi phuong nao vudng goc véi AB thi chon

Ghi X+6Y —2F CALC nhap lan luot cac bo véc to, dén 6 =—5=—12 = cho két qua bang 0.

Tuy nhién dé tao ra bai toan kho hon ta c6 thé dua vao phuong an D. % =X - iz . Khi d6 phép thu
con chua du két luan.
»Vi du 30. Trong khéng gian véi hé toa do Oxyz, cho diém 7 (1; -2; 3) va duong thing d ¢6 phuong trinh

+1 -2 +3 \ e A A Y S
AL e S Phuong trinh mat cau tam 7, tiép xtc voi d la:

2 1 -l
A (x=1)" +(y+2)" +(2-3)" =50. B. (x—1)" +(y+2)" +(z-3)" =52.
C. (x+1) +(y=2)" +(z+3)" =5V2. D. (x+1)" +(y—-2)"+(z+3)" =50.

Huéng din.
O day ta loai cac phuong an C va D vi sai tdm /, ta con phai tinh ban kinh R? = [d ([,A)]z.

Ghi vao man hinh m# CALC nhép 2=—-4=6= Shift Sto M.

Bim X’ +Y?+ F?—6M?* bim = ta duoc két qua 50. Chon A.
Loi binh.

Ta luyén tap thanh thao thi chi can hinh dung cach lam trong dau va tinh nham mot vai phép tinh nh.
a hu thé thi khoi can ghi cai gi ra gidy nhap. Dén dy ta thay: phan 1y thuyét va cong thirc bo xung thi
c6 vé phuc tap doi chut, con phan thyc hanh qua la than toc!
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»Vidu 31. Trong hé toa 46 Oxyz, cho dudng thiang d:xT_I:%: Z;2 , mit cau tm /(2;5;3) tiép xuc
voi d la:
A (8):(x=2) +(y-5) +(z-3) =18. B. (8):(x=2)" +(y-5)" +(z-3)" =16.
C. (8):(x=2) +(y-5) +(2-3)" =25. D. (8):(x-2) +(y=5) +(z-3)" =9.

Huéng dan.
2

O day ta ca 4 phuong an déu dang tim 7, phai tinh ban kinh R? = [d (I,A)]

Ghi vio man hinh w CALC nhap 1=5=1= Shift Sto M.

Bim X’ +Y?+F*>—-9M"* bam = ta dugc két qua 18. Chon A.

»Vidu 32. Trong khong gian Oxyz , cho dudng thang A : al +12 = % =z _13 va va mit cau (S):

xX*+y'+2° —2x—4y+6z—-67=0. S6 diém chung cia A va (S) la:
A. 3. B. 0. C.1 D. 2.

Huéng dan.
O day ta tinh khoang cach tir tam I(1; 2; -3) dén A va so sanh véi ban kinh R = V1+4+9+67 =9,

Ghi vao man hinh # CALC nhép 3=2=-6= Shift Sto M.

Bim v X2 +Y?+ F?—3M?> bAm = ta dugc két qua +/42 va <9. Chon D.

»Vidu 33. Trong khong gian voi hé toa do Oxyz, biét duong thfmg d :XT_i_S = y_—27 =% cit mat cau

(8):(x—4)" +(y-1) +(z-6)" =18 tai 2 diém 4, B. Do dai 4B bing

A. 6. B. 4. C. 8. D. 5.
Huéng din.

O day ta ki hi¢u h=d(/,d), R 1a ban kinh m3t ciu. Khi d6 4B =2+R*—h* .

Ghi vio man hinh % CALC nhap 9=—6=6= Shift Sto M.

Bém 2\/18—()(2 +Y>+F? ~9M?) bém = ta dugc két qua 6. Chon A.

x—2=y+l=z+3 va dz:x—lzy—l =z+1

. Tinh khoang
2 2 1 2

» Vi du 34. Trong khong gian Oxyz , cho d, :

cach giira hai duong thang 4, va 4, .
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4
A 42 B. — C.3. p. 22

Huéng din.

a han xét hai duong thang da cho song song v6i nhau, 1y diém trén d, va tinh khoang cach dén d,

(X+2Y +2F)

CALC nhdp 1 =-2=-2=két qua W2 Chon B.

Ghi \/X2+Y2+F2—

»Vi du 35. Trong khong gian Oxyz , cho mit cau (S): (x —|—1)2 —|—(y—2)2 +(z —1)2 =4 Pudng thang nao sau cit

mit cau (5)?

x y—1 z42 x+4 y-2 z+5
AodE=21o B.d: =20
o 3 6 2 3
x=2-2t x=-2+3¢
C.d,:{y=2t D.d,:{y=-2
z=t z=-—t

Huéng din.

- O day ta tinh khoang cach tir tim 7 dén cac duong thang va chon dap 4an ma d <R . Ta lam nhu sau:

2_(A(—I—X)+B(2—Y)+C(1—F))2 )

Ghi cong thirc \/(—I—X)2+(2—Y)2+(1—F)

A +B*+C°
CALCnhépX,Y,Flﬁnlu(ﬂO=1=-2=nhapA,B,C1§nlu(_>12=1=3=kétquéL;\/g>0
CALC nhép lai d6i véi duong thang d, 12‘1-4=2=-5=6=2=3=kétquéla‘1i VIOT

A s 2 Ae g \ 2 \ J4 » 1 —6+\/§
CALC nhap lai doi véi duong thang d; 1a 2=0= 0=-2=2=1=keétquala 3 <0.Chon C.

Loi binh.
Thuc chét cac biéu thirc chinh 13 vé trai ciia mat cau, c6 thém céac bién 4, B, C 1a bd véc to chi phuong
cua duong thang. Cong thuc khoang cach tur diém 7 dén duong thang la:

d(I,A)z\/(XH)Z +(Y=2) +(F-1)

Ta chi viéc nhap toa d6 (x,;,52,) va (a;b;c).

, (A(X+D)+B(Y=2)+C(F-1))
- A +B+C '

Cong thirc trén ciing 14 cong thirc chiing ta thudng ding nhung viét dang dai s6. Quy dong va ta bién
-2 ——2 - —\2 - |—
u IM, —(u.IMO) ‘uH[MO‘\/l—COSZa

JA42+ B +C? ]

d6i duoc vé cong thire véc to nhu sau: d (1,A)= \/

‘ﬁ .‘IM0 sino [&,Wg]
g [

Dén déy ta thdy duoc ¥ nghia 16n va thuc té hon 1a: Chiing ta cé thé tinh khodng cdch khi ma véc to

hay diém cé tham so6, nhir thé & trong ché dé Mode 1, ta cé thé giai phirong trinh béi SHIFT SOLVE

chir khéng thiee hién dwoc trong ché dp Mode 8 hay Menu 5 khéng cho phép gidi phwong trinh ciing
nhur tinh khodng cdch c¢é tham so. Ta xét vi du sau:

Hayla d(I,A)=
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X=3+t

»Vidu 36. Trong khong gian Oxyz, cho di: {y=t  vada: R % Tim toa d¢ diém M thudc
z=t
d sao cho khoang cach tir M dén d> bang 1
A. (6;3;3) B.(4;1;1) C.(3;0;0) D. (5; 2; 2).
Huéng dan.

O day ta thay tham sd ¢ boi tham s6 M, ghi vao cong thirc tinh khoang cach

\/(3+M—2)2+(M—1)2+M2 —(2(3+M_2)+;(M_1)+2M)2 ~1[m

Bam Shift Solve ta dwgc M =1 =t nén diém can tim 1a (4; 1; 1). Chon B.
Loi binh.
Ta c6 thé ra phuong an kho hon, ch'fmg han: biét M (a;b; c) ed, vacach d, mot khoang béng 1, hoi

tong a+2b+3c? (Hay la P(a,b,c)la biéu thirc ndo dé ta tiiy chon dit ra). Bai toan trén con phat biéu

dang sau: Biét rang M (m +3;m; m) cach duong thang A :XT_Z = y-l =§ mot khoang bang 1. Tim
gid tri ciia tham s6 m.
A.m=3 B.m=2 C.m=1 D.m=0.

»Vidu 37. Trong khong gian Oxyz, cho diém A(-3;3;-3) thudc mit phang (a):2x -2y +z+15=0va

mit cau (S):(x—2)" +(y—3)’ +(z—5)> =100 . Duong thing A qua 4, ndm trén mit phang (e) cét
(S) tai C, D.Dédo dai CD 16n nhat thi phuong trinh dudng thang A 1a:

A‘x+3:y—3:z +3' B.x+3:y—3:z +3'
1 4 6 16 11 -10
x=-3+5¢

C.dy=3 D.x1r3:yl_3:23+3.
z=-3+38t

Huéng dan.
Xét trong mit phang chira A, tim I va A thi ta quy vé hinh hoc 16p 9: CD 16n nhat thi gan tim I nhét.
Tuy nhién & ddy A con nam trong (a) chonén A di qua A va tim H ciia dudng tron giao tuyén.
Ca 4 phuong 4n thi dudng thing déu di qua A, do d6 can tim véc to chi phuong cing phwong véi AH .

Ghi vio man hinh — 2X_2Y9+F+15 CALC nhap 2 =3 =5 = Shift Sto M

Ghi 2M + X: -2M +Y: M + F bim = = = ta dugc H (~2;7;3) nén AH =(1;4;6). Chon A.
(Céc ban tham khao thém vé Casio mit phang trong khong gian).

»Vi du 38. Trong khong gian Oxyz, cho diém 1(3;4;0) va duong thang A xl—l = yIZ = Z+41

trinh mat cau (S ) cotdm I va cit A tai hai diém 4, B sao cho dién tich tam giac IAB béng 12 1a

. Phuong

Ao (x+3) +(y+4) +22 =25. B. (x—3)" +(y—4) +2*=5.
C.(x-3) +(y+4) +27=5. D. (x=3) +(y=4) +2* =25,
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Hwéng dan.

2
. : S
Goi mit cau ban kinh R, H 13 trung diém AB , dat IH=htaco R = AH’ +h’ = (ﬂ +h

(X +Y—4F)

Ghi \/X2+Y2+F2—
18

CALCnhap 2=2=1=coé h=3.4¢én R* =4"+3"=25.

Chon D.
»Vidu 39. (THPT LUCNG THE VINH - HA NOI)

Trong h¢ truc Oxyz, cho d: x+l =7 _22 =272 Viét phuong trinh mat cau tam I(1; 2; -1) cat duong
thang d tai cac diém A, B sao cho AB = 23

A x—1)2+(y-2P%+(@z+1)7?=25 B.(x—- 1 +(y-2P +(z+1)7>=4
C.x=1y+(y-2P+@z+1y =9 D.(x -1y +(y-27+(z+ 1)’ =16,

Huéng dan.

4 han xét: ca 4 phuong an déu dang tdm I, chi khac ban kinh.
ABY 2
Viy ta can tim ban kinh R* = (7) + [d (1, d)] nén ta lam nhu sau

(3X —2Y +2F)’

CALC nhdp 2 =0=-3 =két qua 16. Chon D.
9+4+4

Ghi (\/5)2+X2+Y2+F2—

»Vi du 40. Trong khong gian Oxyz , cho dudng thing d : xl—l = yil-l L

(8):(x=1)" +(y=1) +(2-2)" =9. Tim m dé duong thing d cit mat cau () tai hai diém phan biét
E, F sao cho d¢ dai doan EF 16n nhat

va mat cau

A. m=1. B. m=0. C.m=—=. D. m=
Huoéng dan.
Goi 7 12 tim mit cau ban kinh R, A 13 trung diém EF , dit [H = h ta c6 EF =2 R* -’

> (1L0+1.2+4-2m)’

nén dé EF 16nnhat thi 7%, tacé: h* =0 +2°+(2—-m) - -

min ?

h2=%m2+222:>h2mm:2<:>m=0.Ch(_)nB.

» Vidu 41. Trong khong gian Oxyz, cho dudng thang d 1a giao tuyén ciia hai mit phang

B):x+2y-2z-4=0, (a):2x -2y —z+1=0, vamit ciu S c6 phuong trinh
x> +y>+2z> +4x —6y+m =0 . Tim m dé dudng thang d cit mat cau (S) tai hai diém phan biét A, B
sao cho AB = 8.

A. -9. B.-12 C.5. D. 2.

Huéng din.
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Vao Mode 51 vanhdphaibd1=2=2=va2=-2=1tacod X=1,Y=%:>;=(2;1;2).Métcﬁucé

tam 7(-2;3;0), goi H (x;y;z) 1a hinh chiéu cua I trén d, ta c6 ;.ﬁ=0<:>2(x+2)+1(y—3)+2220

x+2y-2z=4
néntacohébain {2x—2y—z=-1 suyra x=O,y=1,Z=—1:m:(2;—2;—1):>IH:3.
2x+y+2z=-1

, ABY
Pén day ta co R’ :(TJ +IH> < 44+9-m=16+9=m=-12. Chon B.

Loi binh.
Trén déy ta khong can viét phuong trinh duong thang d, sau d6 tinh khoang cach IH s& phirc tap hon.
Qua bai toan nay ta cé thém cdch tinh khodng cdich tir diem I dén A la giao tuyén ciia hai mét phdang.

» Vidu 42. Trong hé toa d0 Oxyz, tinh khoang cach tir diém M (2;3;—1) dén duong théng d la giao tuyén
ciia hai mt phang (a):x+y—2z-1=0 va (a'):x+3y+2z-7=0.

J453 J77 277 534
A. T Bo T Co T 6 .

Huéng dan.

Cho z =1 thay vao (a),(a') ta cé hé:

+y=2t+1 _
Yy :>x=—2+4t,y=3—2t,z=t:>d:x+2:y—3:£.
x+3y=T7-2t 4 -2 1
4X-2Y+F)’ 277
Ghi \/X2+Y2+F2—(2—1) CALC nhap 4=0=-1= ta duoc 77.Ch()nC.
Loi binh.
u,, MM

Er % pé nghi ban

Céch giai thong thuong: viét phuong trinh d, r6i tinh khoang cach d (M ,d )= ,‘
U,

doc giai theo cach nay xem thoi gian bao nhiéu phut?. Hay so sanh vi du 41 va vi du 427?

» Vidu 43. (THPT LUONG THE VINH - HA NOI)

x=5-4¢
Trong h¢ toa d0 Oxyz, cho A (1; 4; 2), B (-1; 2; 4), dudng théng d:qy=2+2t va diém M thudc d.
z=4+t

Tim gi4 tri nho nhét cia dién tich tam gidc AMB
A. 243, B. 242 C. 32 D. 672

Huéng dan.

Nhan xét: Do d6 dai AB khong doi nén dién tich tam gidc AMB nhé nhat néu khoang cach tir M dén
AB nho nhat. O day chung ta nghién ctru hai cach giai sau:
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+ Cach 1 (PP khao sat). Ta cé BA= (2; 2;—2) = AB= 2\/3. Chon u—/ﬂ; = (l;l;—l) ta c6 khoang cach
) (~4+4+20-2-1-2)
3
B =217 =36t +24-31> =18 —36t+24>6=minh=~/6 . Vay S, =3+2. Chon C.
+ Céch 2 (Tam ti cwr). Tinh cac khoang cach l1an lugt tir A, B dén d, nhap cong thirc

24105
7

cia M dén AB 1a 7* =(—4t+4)" +(2t-2) +(t+2)

(—4X +2Y +F)’
16+4+1

\/XZ +Y*+F - CALC nhap —4=2=-2= két qua

. 24105 .
CALC nhap -6=0=0= két qua . bén day goi I 1a trung diém AB, toa do 1(0; 3; 3).

CALC nhap -5=1=—1= kétqua 2#=+/6.Suyra S._. =3v2.Chon C.

Loi binh.
Theo cach 2 ta tinh ra giéy nhap d6 dai AB va toa dg 1. Con lai chi viéc nhdm & bim may.
| - [, 777 ,
Céc ban c0 thé tinh theo cong thirc truyén thong d (M, AB) = ‘_d‘ xem nhanh, cham thé nao?
AB

» Vi du 44. Trong khong gian véi hé toa do Oxyz , cho hai diém A(1;5;0), B(3;3;6) va duong thang A
x=—1+2¢
c6 phuong trinh tham s6 < y=1-¢ (teR).Motdiém M thay doi trén dudng thang A, xéc dinh vi
z=2t
tri ctia diém M dé chu vi tam giac MAB dat gia tri nho nhat. Khi d6 toa d¢ cua diém M la:

A. M (1;0;2) B. M (2;4;3) C. M(-3;2;-2) D. M(1;4;3).

Huéng dan.

Nhin xét: Vi AB khong doi nén chu vi tam giac AMB nhé nhat néu MA + MB nh nhat.

(2X -Y+2F)

O day ta giai theo PP tam ti cu: X* +Y> +F° — CALC nhép 2=4=0= két qua 20.

CALC nhap 4=2=6= két qua 20. Dén day goi I(2; 4; 3) la trung diém AB.

(2X-Y +2F)

Tré vé man hinh sira thanh CALC nhap 3=3=3=kétqua t=1. Chon A.

» Vi du 45. (THPT CHUYEN NGUYEN TRAI HAI DUONG)
Trong hé toa dd Oxyz, dudng thang A di qua M (3;1;1), ndm trong mit phang (a):x+y—z-3=0 va

x=1

tao v6i duong thing d :{ y =4+3¢t mot gbc nho nhat thi phuong trinh cua A 1a:

z=-3-2¢
x=1 x=8+5¢' x=1+2¢' x=1+5¢
A Sy=—t' B. {y=-3-4¢' C.iy=1-t' D. cy=1-4".
z=2t' z=2+t" z=3-2t' z=3+2t'

Huéng din.
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Gia sir duong thing d cat mit phiang (o) tai A, diém B thuoc d sao cho AB =u, , H 1a hinh chiéu
vudng goc cla B trén (a). Vi véc to chi phuong ciia duong thang khong phu thude do dai nén ta chon

vécto AK =u, c6do dai AK khong doi.

«Q

Khi d6 trong tam gidc ABK c6 d6 dai hai canh AB, AK khong d6i nén goc BAK nhé nhét khi do dai
BK nhé nhét, tirc 1a BK = BH hay LTA cung phuong AH .

T nu — = = :
Taco AB=AH +HB & u, =u, +tn=1t=—" suyra u, =u, —¢n. Bam may Casio

n

X+ =P CALC nhap 0=3=—2= Shift Sto M bAm X —M:Y—M:F+M bm = = = ta co

_ 1 .

u, = —5(5;—4;1) . Chon B (néu xét thém: cho ¢'=—1 ta s& c6 toa dd cua M).

Loi binh. 7 9 i

Cach giai trén dua vao su phan tich hinh hoc hop ly dé xét phuong ctia A. a goai ra ta c6 thé giai theo
phuong phép khao sat ham s6 (Ban doc thir gidi theo PP ham s6 xem thé nao?!).

x=2—t

_ N . . . 2 x—1 y—2 z—1 . .

» Vidu 46. Trong khong gian Oxyz, cho hai duong thang d, : " = 5 = " vad,:qy=3—-t.Mat
z=-2

phang (P) rax+by+cz+d =0 (v6i a;b;c;d € R) vudng goc véi duong thang d, va chin d,,d,
doan thang c6 d6 dai nho nhét. Tinh a+b+c+d.
A. -14 B. 1 C. -8 D. -12.
Huéng dan.
Goi AB 1a doan vudng géc chung cua d,,d, thi AB la doan c6 do dai nho nhat. Mat khac d, L (P) va
d, L AB, \ét hop v6i gia thiét suy ra 4B c (P) hay (P) chua AB. Taco n, =(1;2;~1) va cin tim toa

s (t=1+2e-1)

d6 ctia A. Goi A(1+6,2+261-1) = d* =(1+1-2)" +(2+2t-3)" +(1-1+2) :

=d’ =%t2—6t+923:>AB=\/§ tai 1=2 = A(3;6;-1)= (P):x+2y—z-16=0. Chon A.

La&i binh.
Dé bai ra thiéu tinh chat chg, chang han tir phuong trinh (P):x+2y-z-16=0 ta c6 thé viét thanh
4 8 4

(P):7x+7y—7z—%:0 va ldy tong a+b+c+d =-8!? Dé khic phuc diéu nay ta co thé cho biét

trude mot thanh phan, nhu (P):ax+by—z+d =0 vahdi tong a+b+d =? Hay diéu kién khac.
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» Vi du 47. (THTT s6 5-488)
Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):x” +y* +2° —2x+2z+1=0 va dudng thing

d :%:yT_zzil. Hai mit phang (P), (P') chira d va tiép xtc voi (S) tai 7 va T'. Tim toa do trung
diém H cua TT'.
wn(2L9) (20) a2l wa-LLI)

6 3 6 6 3 6 6 36 6 3 6

Huéng din.
Ta dién dat gia thiét thanh cdc tiép dién cia (S) tai T va T' cdt nhau theo giao tuyén d. Goi I 1a tim

mit cau, xét mat phang (Q) quaba diém 7, T, T"va gia st (Q)cét d tai K. Ta c6 thé lay IT,IT" 1am

cc véc to phép tuyén ctia (P) va (P')thi ta co u, = @ = k[ﬁ,ﬁ'} (k#0)haytacod d LIK .

TI

Toa do 1(1;0;—1), ban kinh R =1. Ghi # CALC nhép 1=-2=—-1= Shift Sto M.

Ghi M:2+M:-Mbim = = = tacd K(0;2;0) suyra IK =(-1;2;1)= IH =1(~1;2;1),t> 0.

1 1
Trong tam giac vudng ITK ta co IH.IK =IT> = R*  tadugc 6t =1=¢ =g:> H(%;g;—%j. Chon A.

Loi binh.

Khi d3 hiéu van dé (nh6 két qua) va thi trac nghiém thi bAm may (hay tu luan) ciing nhe nhang, con néu
chua ndm duge ndi dung bai todn ma bat dau giai thi gap vuéng méic 16n & chd: cac mit phing (P) va
(P') ciing nhu céc tiép diém 7' va T’ cho mot cach triru tuong (khong c6 phuong trinh cu thé va toa do
cu thé), vi tri twong ddi giita mit cau, mit phang, duong thing trong khong gian ciing khong c6 hinh vé.
a hu vay day la bai toan kho.

(Ban doc lién h¢ va tham khao thém vi du 1)
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II. CAC BAI TAP LUYEN TAP

Cau 1: (THTT S6 1-484)

Trong khong gian v6i hé toa d0 Oxyz, cho mat phang (P):2x—y+z-10=0 va dudng thing
d: xn2L2 = yl—l = Z_ll . Dudng thing A cét (P) va d lanluottai M va N saocho 4(1;3;2) 1a trung
diém MN . Tinh d6 dai doan MN .

A. MN =433 . B. MN =2,/26,5 . C. MN =44/16,5 . D. MN =24/33..
Cau 2: (THPT Chuyén PH Vinh)
7 1 y-2 z-3 7
Trong khong gian Oxyz , cho duong thang d:x1 = y2 = Zl va mat phang (a):x+y—z—2:0.

Trong cic dudng thing sau, duong thing ndo nam trong mat phang (0{) , ddng thoi vudng goc va cit
duong thang d ?

x-2 y-4 z-4

A A, . p.a, Xty 2z
1 2 3 3 1

x-5 y-2 z-5
C. A 3 - o 1 D. A,

x+2 y+4 z+4
-3 2 -1

Cau 3. (THTT S6 2-485)

Trong khong gian véi hé truc toa do Oxyz, phuong trinh mit cau (S ) c6 tim nam trén duong thang
- % _y -1 _zZ= 2

1 1 va tiép xtic v6i hai mat phang (P):2x-z-4=0, (Q):x-2y-2=01a
A (8):(x=1) +(y—2)" +(2-3)" =5. B. (8):(x—1)" +(y-2) +(z-3)" =5.
C. (8):(x+1) +(y+2)" +(z+3)" =5. D. (8):(x=1) +(y-2)" +(z-3)" =3.

Cau 4: (THPT Hau Loc 2-Thanh Hoa)

Trong khong gian toa @9 Oxyz cho mit cau (S):x*+y° + 2> +4x—6y+m =0 va duong thing A 1a

giao tuyén cua hai mt phing (er):x+2y—-2z-4=0 va (B):2x—2y—z+1=0. Duong thing A cit
mit cdu (S) tai hai diém phan biét 4,B théa man 4B =8 khi:

A. m=12. B. m=-12. C. m=-10. D. m=5.
x=1+3¢
Céu 5. Trong khong gian Oxyz , cho dudng thing 4 : y=1+4¢.Goi A la duong thang qua A(l;l;l) va co
z=1

vecto chi phuong i = (1;-2;2) . Puong phan gidc cia goc nhon tao bdi d va A c6 phuong trinh 1a
x=1+7¢ x=-1+2¢

A.sy=1+1 . B.{y=-10+11z. C.iy=-10+11r¢. D.{y=1+4¢.
z=1+5¢ z=—6-5¢ z=6-5¢ z=1-5¢
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Céu 6. Trong khong gian véi truc toa dd Oxyz, cho hai diém A(3;3;1),B(0;2;1), vamat phéng

(P):x+y+z—7=0. Duong thing d ndm trong (P) sao cho moi diém ndm trén d luon cach déu 4, B

c6 phuong trinh la.

A g X y1_z B g Xl _y-7_z
13 - 1 3 2
Cog:X-rt7_=2 p g XHl_y=7_z-4
13 1 3 2

Ciu 7. (THPT CHUYEN KHTN)
Trong khong gian voi hé toa d6 Oxyz cho hai diém A(0;0;3), B(-2;0;1) va mat phéng
(a):2x—y+2z+8=0.Hdi c6 bao nhiéu diém C trén mt phang (a) sao cho tam gidc ABC déu?
A. 2 B.0 C. 1 D. v sd.

Ciu 8. (SO GD & PT NGHE AN)

Trong khong gian Oxyz , cho diém 4(2;-1;0) va dudng thing A: x;l _y¥l_z=2

. Khoang cach

tir diém A dén duong thiang A bang

AT B.3 e V1 D. |
3 3
x=142¢ 5 . {
Céu 9. Trong khong gian Oxyz , cho hai dudng thing A:{y=-3+1 va A':xt1 :y—2 ZZ: :
z=4-2t a a
Khoang cich giita hai duong thang A va A' bang:
J79 . 3 c 1145 ;. Y386
-5 © 386 ° F T FT3

Cau 10. (THPT Chuyén Ha Tinh)

, 1 3 2
Trong khong gian Oxyz, cho duong thang d : x; =7 ; _z*

va diém A4(3;2;0). Piém déi xing
ctia diém A qua duong thang d c6 toa do 1a
A. (-10;4). B. (7:1-1). C. (25-2). D. (0;2;-5).

Céu 11. Trong khong gian véi truc toa dd Oxyz, khoang cach giita hai dudng thang chéo nhau

x=7 y-3 z-9 . x-3 y-1 z-1

d, 3d, la
1 2 -1 =7 2 3
A. 514 B. 67 c. V6 D. 24/21.
Ciau 12. Trong khong gian véi truc toa do Oxyz, khoang cach giita hai dudng thang chéo nhau
dl:x_3=y+2=2+lva‘1 dzzizy—l:z—Z 1a
—4 1 1 -6 1 2
A.5 . B. 4 . C.2. D. 3.
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Cau 13. (THPT Dang Thic Hira-Nghé An)

. +1 -2 .
Trong khong gian véi hé toa 6 Oxyz, cho duong thang d : x2 _2_Z T mat phing

1
(P):x+y—2z+5=0 va A(1;-1;2). Duong thang A cit d va (P) lan luot tai M va N sao cho 4

1a trung diém ctia doan thing MN . Mot vecto chi phuong ciia A 1a
A. i =(2:3;2). B. u=(L-12). C.i=(-351). D. i =(4;5-13).

Cau 14. Trong khong gian v6i hé toa d§ Oxyz, cho mat ciu (S) : (x—l)2 +(y—2)2 +(z—3)2 =36, diém

x-2 y-2 z

1(1;2;0) va duong thfmg d: :—1. Tim toa d6 diém M thudc d, N thudc (S) sao cho / 1a

4
trung diém ctia MN.
N(3;2;1) B N(-3;-2;1) N(-3;2;1) o N(-3;-2;-1)
T N(3:6;,-1) T N(3:6;-1) N(3;61) TN (3:61)
Céu 15: (SGD Bic Giang)
Trong khong gian Oxyz , cho tam gidc nhon ABC c6 H(2;2;1), K (—%;%;%J , O lan luot 12 hinh chiéu

vudng goc ciia 4, B, C trén cac canh BC, AC, AB.DPuong thang d qua 4 va vudng gbc voi mit
phang (A4BC) c6 phuong trinh 1a

L R
A.d:x+4:y+1:2_1. B.d:—3= 3.3
1 -2 2 1 -2 2
4 17 19
Sy 9 T o9 X -6 z-6
1 -2 2 1 2 2
Cau 16: (THPT Chuyén PH KHTN)
Trong h¢ toa do Oxyz, cho hai duong théng dl:x;1=y;_1=Z;—1 va dz:x12=§=2g9 Mat cau
c6 mot dudng kinh 1 doan thang vudng goc chung ciia d, va d, c6 phuong trinh la:
16’ 2Y ) ( 8)2 ( 1)2 )
A | x—— | +|y——| +(z—-14) =3. B.|x—| +|y—=| +(2-7) =12.
( 3) (y 3] (==14) 5) T\773) TET)
2 2 2 2
C. (x—gj +(y—%} +(Z—7)2=3. D. (x—?j +(y—§j +(z—l4)2:l2.

Cau 17: (THPT Lé& Hong Phong-Nam Dinh)
Trong khong gian voi hé toa dd Oxyz , cho A4BC biét A(2;0;0), B(0;2;0), C(L;1;3). H (x93 ¥432)
la chan duong cao ha tir dinh 4 xuéng BC. Khi d6 x, + y, +z, bang:

NELS N el p. 1!

9 Th 11 " 347
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Cau 18: (THPT Chuyén DH Vinh)
Trong khong gian Oxyz, cho tam giac ABC c6 A(2;3;3) , phuong trinh dudng trung tuyén ké tir B 1a

x-3 y-3 z-2 x=2 y-4 z-2

, phuong trinh duong phan giac trong ctua goc C la . Puong

-1 2 -l P
thang AB c6 mot véc-to chi phuong 1a
Ao us =(21;-1). B. u> = (1;-1;0). C. ua =(0;1;-1). D. u =(1;2;1).

Ciu 19: (SO GD & PT PHU THQ)
Trong khong gian Oxyz , cho mit phang (a) :2x+3y—-2z+12=0.Goi A, B, C lan luot la giao diém
cua (a) v6i 3 truc toa d9, dudng thang d di qua tim dudng tron ngoai tiép tam gidc ABC va vudng
goc v6i (&) 6 phuong trinh la
x+3 _ y+2 _ z-3 B. x+3 _ y—2 _ 2—3' C. x+3 _ y—2 _ 2—3' D. x-=3 _ y—2 _ z+3'
2 3 -2 2 -3 2 2 3 -2 2 3 -2
Cau 20: (Pé tham khao BGD nam 2017-2018)

A.

x—3_y—3_z+2_d x=5 y+1 z-2
-1 =2 173 2
phang (P):x+2y+3z—5=0.Dudng thing vudng goc véi (P), cdt d, va d, c6 phuong trinh 1a

Trong khong gian Oxyz , cho hai dudng thang d : va mat

A x—=1_y+1_z B x—2:y—3:z—1 C x—3:y—3:z+2D x—1:y+1:z

] 2 3 ] 2 3] 2 3 3 2 1
Céu 21: (SGD Bic Giang)

X . -1 +1
Trong khong gian véi hé toa dd Oxyz, cho diém M (2; 1;0) va dudng thang A:xszTzil.
Phuong trinh tham s6 ctia dudng thang d di qua M , cat va vudng goc voi A 1a
xX=2+t x=2-t x=1+t¢ xX=2+2t
A.d:qy=1-4¢. B.d:qy=1+¢. C.d:qy=—-1-4t. D.d:{ y=1+t .

z=-2t z=t z=2t z=—t

Céu 22: (THPT Chuyén Phan Boi Chau) Trong khong gian v6i hé toa d6 Oxyz , cho dudng thang
) . ,
d: x2 =ll=§ vamit chu (8):(x—1) +(y-2)" +(z—1)" =2. Hai mit phang (P), (Q) chua d

va tiép xuc véi (S ) .Goi M va N latiép diém. Do dai doan thing MN bang?

A 242, g W3 LR D. 4.
3 3
Céu 23. Trong khong gian Oxyz, cho mit cau (S) x>+ + 27 +4x -6y +m=0 va dudng thing

y—1 z+1

. Tim m dé (d) cit (S) tai hai diém M, 4 sao cho d6 dai M4 bang 8.

X
2 1

(d)

A.m=-24 B.m=8 C.m=16 D.m=-12.
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Cau 24: (THPT Chuyén PH Vinh)

. . +1 +2 +3
Trong khong gian Oxyz , cho miat phang (@):2x+y—2z-2=0, dudng thang d : xl - y2 - 22

. 1 , . , \
va diém A(E;l; lj. Goi A 1a duong thang nam trong mat phang (a ) , song song voi d dong thoi cach

N p 2L c.l
2 2 3

d mot khoang bang 3. Puong thing A cit mit phang (O)cy) tai diém B. P9 dai doan thing AB bang.
7

D.

N | W

Cau 25. Trong khong gian véi hé toa d0 Oxyz, cho tam giac 4BC vudng tai C, co ABC=60"; AB=32.

x—3 y—4 x+38
1 —4
(@):x+z—1=0. Biét diém B la diém c6 hoanh d¢ duong, goi (ab,c) la toa d cia diém C. Gié tri

, duong thing 4C nidm trén mit phing

Puong thing 4B c¢6 phuong trinh

a+b+c bél’lg

A. 2. B. 3. C. 4. D. 7.

x=3 y+2 z+1

N N va mit phang c¢6 phuong trinh

Céu 26: Trong khong gian Oxyz, cho dudng thing d :

(P) x+y+z+2=0 cit nhau tai /. Puong théng A nam trong mat phéng (P), vuéng goéc voi duong
thang d dong thoi khoang cach tir 7 dén A bang 42. Goi M (5;b;c) 1a hinh chiéu vudng géc cia / trén
A. Gia tri cta tich bc bang:
A. -10. B. 10. C.12. D. -20.
Céu 27 (THPT CHUYEN NGUYEN TRAI HAI DUONG):
x=1+t¢
Trong khong gian Oxyz, cho mit cau x* +y° +2z° =9 vadiém M (x,;¥,;2,)(d):{y=1+2¢. Badiém
z=2-3t
A, B,C phan biét cung thudc mat cau sao cho MA, MB,MC la tiép tuyén ciia mit cau. Biét réng mat
phang (4BC) diqua D(1;1;2). Tong T =x, +y; +z, bang:
A. 30. B. 26. C. 20. D. 21.
Cau 28: (THPT CHUYEN DHSP HA NOI)

Trong khong gian toa d6 Oxyz, cho diém A(1;2;4) va hai diém M, B thoa min MAMA + MB.MB =0.

X3 _ =l 24 Rhi g6 diém B thay déi trén dudng

Gia str diém M thay doi trén dudng thang d :

2
thang c6 phuong trinh 13
AL d1:x+7:Z:z+12 B. dZ:x—lzy—222—4
2 2 1 2 2 1
C.d:2=2=Z2 D. d4:x—5:y—3:z—12.
2 1 2 2 1
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Céu 29. Trong khong gian véi hé truc toa do Oxyz, cho (P):x-2y+2z—1=0 va 2 dudng thing

Alle”z%zzf; 2:x2_1:y1_3:2+21.GQiM 14 diém thudc duong thing A,, M c6 toa o 1a

cdc sé nguyén, M cach déu A,va (P). Khoang cach tir diém M dén mp(Oxy) la

A.3. B. 24/2. C.3v2. D. 2.
Céu 30. Trong hé truc Oxyz, cho hai diémM(l; 2;3), A(2;4;4) va hai mit phang (P) X+y-2z+1=0,

(0):x-2y—z+4=0. Viét phuong trinh duong thang A qua M cit (P), (Q) lan luot tai B, C sao
cho tam giac ABC can tai 4 va nhan AM la dudng trung tuyén.

A‘A:x—lzy—2:z—3 B.A:x—l:y—2:z—3
-1 -1 1 2 -1 1
C.A:x_1=y_2=z_3 D.A:x—lzy—2=2—3'
1 1 1 1 -1 1
Ciau 31. (Lé Hong Phong -Nam Dinh)

Trong khong gian véi hé toa dd Oxyz, cho dudng thang d : al _113 = yT+1 =§ va mit cau

(S): x> +y? 422 —2x—4y—62z-67-0.Qua d dung cac mit phing tiép xuc véi (S) lan luot tai
T.,T,. Viét phuong trinh dudng thang 7T, .
A.X_S _ y—1 _ z—5

B. x-8 :y+1 _ z-5
1 5 -1 1 5 -1

C. x-38 _ y—1 _ z+5

D. x-38 _ y—1 _ z—5.
1 5 1 1 -5 -1

xX=t
Cau 32: Trong khong gian véi hé toa dd Oxyz cho ba duong thang d, :{ y=4—t¢

z=—1+2¢
x y-2 z x+1 y-1 z+1 . e 2 ‘ N . ez
d2:T2—3:—3va d,: S T 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 x—2=y—2=£ B.Ezy—Zzi C. £=y_3=2_1 D‘zzy—3=z—1'
1 1 1 1 1 1 1 1 -1 1 -1 1
x=2-t
Cau 33. Cho mit cau (S):x2+y2+22—2x+4z+1:0 va duong thang d:{ y=t .Tim m dé d cat
z=m+t

(S) tai hai diém phan biét 4,B sao cho cdc mit phang tiép dién cua (S) tai 4 vatai B vudng goc

v41 nhau.
A. m=—lhoacm=—-4. B. m=0hodacm=—4.
C. m=—lhoicm=0. D. Ca A, B, C déu sai.
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Cau 34. (BGD - Pé thi MINH HQA THPTQG 2018-2019)
Trong khong gian Oxyz , cho diém E(2:;1;3), mat phang (P):2x+2y—z-3=0 vamat cau
(S): (x—3)2 +(y—2)2 +(z—5)2 =36. Goi A la dudng thang di qua E, nim trong (P) va cét (S) tai

hai diém c6 khoang cach nhoé nhit. Phuong trinh cia A 1a

x=2+9¢ x=2-5¢ x=2+t x=2+4t
A y=1+9. B.{y=1+3t. C.iy=1-t. D.<y=1+3¢.
z=3+8¢ z=3 z=3 z=3-3¢

Céu 35. (BGD - Dé thi chinh thirce THPTQG 2019 M101 C42)
Trong khong gian Oxyz, cho diém A(O;4; —3). Xét duong thang d thay doi, song song voi truc Oz va
cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén d nho nhat, d di qua diém nao dudi day?
A. P(-3;0;-3). B. M (0;-3;-5). C. N(0;3;-5). D. 0(0;5-3).

Ciu 36. (PTNK-PHQG TP HCM)
Trong hé toa d6 Oxyz, cho (P) x—2y+2z-5=0, A(—3; 0;1) , B(l;—l;3) . Viét phuong trinh dudng

thang d diqua A, song song voi (P) sao cho khoang cach tir B dén d 1a 16n nhat.

A.x+3:l:z_—l. B.x+3:l:z—1. C.x_—lzl:z_—l. D.x+3:l:z—l.
1 -1 2 3 -2 2 1 -2 2 2 -6 -7
Céu 37. (TT Diéu Hién-Can Tho)
. ) A . . 2 x+1 y z+1 . . ..
Trong khong gian véi hé toa d§ Oxyz, cho duong thang A:T:§:—1 va hai diém A(1;2;—1),

B (3;—1; —5) . Goi d 1a duong thang di qua diém 4 va cit duong thang A sao cho khoang cach tir diém
B dén duong thang d 1a 16n nhét. Phuong trinh duong thang d 1a:

x—3_1_z+5 Bi—y+2—£
2 2 -1 -1 3 4
C‘x+2=Z=z—1. D.x—lzy—2=z+1'
3 1 -1 1 6 -5

Cau 38. (THPT Chuyén Lé Hong Phong - Nam Dinh)
Trong khong gian véi hé truc Oxyz, cho hai diém M (0;-1;2), N(-1;1;3). Mot mat phang (P) di qua
M , N sao cho khoang cach tir diém K (0;0;2) dén mat phang (P) dat gia tri 1on nhét. Tim toa do
vécto phép tuyén 7 ctia mit phing (P).
A n=(1;-11). B. n=(L1-1). C. n=(2-11). D. n=(2;1;-1).

Cau 39. (THPT Lé Quy Don-Quéang Tri)

Trong khong gian Oxyz, cho 2 diém A(3;-2;3), B(1;0;5) va duong thing d : xl—l _ry=2_z-3 .

Tim toa d6 diém M trén duong thang d dé MA® + MB* dat gié tri nho nhét.
A. M (1;2;3). B. M (2;0;5). C. M(3;-2;7). D. M (3;0;4).
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CAu 40. (THTT S6 4-487)
x=t
Trong khong gian voi hé toa d6 Oxyz cho diém A(3;2;—1) va duong thang d:{y=¢t . Viét phuong
z=1+t¢
trinh mét phang (P) chtra d sao cho khoang céch tir 4 dén (P) 1a 16n nhat.
A.2x+y-3z+3=0. B.x+2y—-z-1=0. C.3x+2y—z+1=0. D. 2x—y-3z+3=0.

Cau 41. (THPT Chuyén Hoang Vian Thu-Hoa Binh)

Trong khong gian Oxyz, cho hai diém A(-1;2;1), B(1;2;—-3) va duong thang d :XTH :yT_S :il.

Tim vecto chi phuong u cia duong thing A di quadiém A4 va vudng goc v6i d dong thoi cach B mot
khoang 16n nhét.
Acu=(4-32). B.u=(20-4). C.u=(2;2;-1). D. u=(1;0;2).
Céu 42. (THTT S6 4-487)
Trong hé toa do Oxyz, cho diém A(1;2;-3) va mit phing (P):2x+2y—z+9=0. Dudng thing d di
qua A va c6 vecto chi phuong i =(3;4;-4) cét (P) tai B. Diém M thay déi trong (P) sao cho M

luén nhin doan 4B duédi goc 90°. Khi do dai MB 16n nhét, duong thang MB di qua diém nao trong
cac diém sau?
A. H(-2;-1;3). B. I(-1;,-2;3). C. K(3;0;15). D. J(-3;2;7).

Cau 43. (PTNK-PHQG TP HCM)
Trong khong gian véi hé truc toa do Oxyz cho mit cau (§):x*+)° +2z° —2x+4y+4z=0 va diém

M (1;2;—1). Mot duong thang thay d6i qua M va cit (S) tai hai diém 4, B . Tim gia tri 16n nht cua
tong MA+ MB.

A. 8. B. 10. c. 2J17. D. 8+245.
Cau 44. (THPT Thuin Thanh 2 — Bic Ninh)

Trong khong gian Oxyz , cho (Sl):(x—l)2 +y +2° =4, (Sz):()c—2)2 Jr(y—3)2 +(Z—1)2 =1 va duong

x=2—t
thang d:<y=-3t .Goi 4, B 1a hai diém tuy y thudc (S,), (S,) va M thudc duong thing d . Khi
z=-2—t

d6 gia tri nho nhét cua biéu thirc P = MA+ MB bang

A V2211 B \/3707_3 c V1771 + 24110 b J3707
o1 Tl ' ) 11 ' N

Cau 45. (SGD Quang Nam)
Trong khong gian v6i hé toa do Oxyz, cho mat phang (P) :x+y—-4z=0, duong thang
x—=1 y+1 z-3
2 -1

trong mit phang (P) va cach duong thang d mot khoang cach 16n nhét. Goi u = (a; b; 1) 1a mot véc to

d: va diém A(1; 3; 1) thudc mat phing (P).Goi A la duong thing di qua 4, nim

chi phuong ciia duong thang A. Tinh a+2b.
A. a+2b=-3. B. a+2b=0. C.a+2b=4. D.a+2b=7.
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Cau 46. (THPT Chuyén Hung Vuong — Gia Lai)
Trong khong gian v&i hé toa d6 Oxyz, cho hai diém M (-2;-2;1), A(1;2;-3) va duodng thang

:XTH =yT_5 =il. Tim mdt vecto chi phuong i cua dudng thing A di qua M , vudng goc véi
duong thang d dong thoi cach diém 4 mot khoang bé nhit.
A. i =(2;2;-1). B. i =(1;7;-1). C.u=(10;2). D. i =(3;4,—4).

Chu 47. Trong khong gian Oxyz, cho diém 7(1;0;0), mat phang (P):x-2y—-2z+1=0 va dudng thing

x=2

d:{y=t .Goid' ladudngthangdiquadiém / vavudng goc véi mit phang (P), M 1a hinh chiéu
z=1+t¢

vudng goc cia I trén mit phang (P) , N 1a diém thudc dudng thang d sao cho dién tich tam giac IMN

nho nhét. Toa d6 diém N 1a

A. N 2;1;é . B. N 2;5;Z . C.N 2;2;é . D. N 2;—§;—é .
22 22 22 2 2

Céu 48. (THPT CHUYEN PAI HQC VINH)

Trong khong gian Oxyz, cho dudng thing d : x;3 = yI4 = ZIZ va 2 diem A(6;3;-2); B(1;0;-1).

Goi A 1a duong thang di qua B, vudng goc v6i d va thoa mén khoang cach tir A dén A 1a nho nhat. Mot
vecto chi phuong cia A c6 toa do:
A. (1;1,-3) B. (L-1-1) C. (1;2;-4) D. (2;-1;-3).
Céu 49. Trong khong gian Oxyz, cho 2 diém A4(-3;2;1),B(2;1;-3). Duong thang A di qua goc O sao cho

tong khoang cach tir 4 va B téi A 16n nhét c¢6 phuong trinh 13

x=t x=t x=t xX=-t
A . Jy=t. B.iy=-t. Cy=t. D. {y=t .
z=t z=t z=2t z=2t

Céu 50. Trong khong gian Oxyz, cho diém 4(1;2;-3), mit phing (P):2x+2y—z+9=0 va duong thing

A tl_y_z+2 . Duong thang d di qua A4, song song v6i A va cét (P) tai B. Diém M di dong trén

3 4 -4
(P) sao cho tam gidc AMB ludn vudng tai M. Do dai doan MB c6 gia tri 1on nhit bang
A. 5. B. /3. C. 184/5. D. 174/3.

Cau 51. Trong khong gian Oxyz, cho diém E(2;1;3), mit phing (P):2x+2y—z—3=0 va mit cAu

(S): (x—3)2 +(y- 2)2 + (2—5)2 =36. Goi A la dudng thing di qua E, nam trong (P) va cat (S) tai hai

diém c6 khoang cach nho nhét. Phuong trinh ciia A 1a

x=2+9¢ x=2-5¢ xX=2+t x=2+4t
A y=1+9¢ B.{y=1+3¢t C.qy=1-¢ D. sy=1+3¢
z=3+8¢ z=3 z=3 z=3-3¢
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Cau 52. Trong khong gian v6i hé toa d6 Oxyz, cho hai diém A(3;2;1),M (3;0;0) va mit phing
(P):x+y+z-3=0. Dudng thing A di qua diém M, ndm trong mit phang (P) sao cho khoang c4ch
tir diém 4 dén dudng thiang A 13 nho nhat. Goi u = (a;b;c) 1a vecto chi phuong cua A véi a,b,c 1a cac
s6 nguyén c6 udc chung 16n nhit bang 1. Tinh gia tri T =a+b+c.

A. T=-1. B.T=1. C.T=0. D.T=2.

Ciu 53. NGUYEN KHUYEN TPHCM)

Trong khong gian véi hé truc toa dd Oxyz, cho diém A(2;3;0), B(0; —\/5;0), M(g;—ﬁ;ZJ va dudong

x=t
thingd :{ y=0 .Diém C thudcd sao cho chu vi tam gidc ABC 1a nhé nh4 thi d6 dai CM bang
z=2—t

A.24/3. B.4. C.2. D.i.

Cau 54. (THPT CHUYEN PAI HQC VINH)
. . 2 . 2 x=1 y+2 z . _
Trong khong gian Oxyz, cho diém A(2;—3;4) , duong thang d :T = 4 = 5 va mat cau
(S):(x- 3)2 +(y- 2)2 +(z+ 1)2 = 20. Mit phang (P) chira dudng thang d thoa min khoang cach tir diém
A dén (P) 16n nhat. Mit cau (S) cét (P) theo duong tron c6 ban kinh bang:

A5 B. 1 C.4 D.2.

Céu 55. (THPT CHUYEN TUYEN QUANG)
Cho dudng thing d :% - yT_l :% va ba diém 4(2;0;0),B(0;4;0),C(0;0;6). Diém M (a;b;c)ed

thoa man MA+2MB+3MC dat gia tri nhd nhét. Tinh S=a+b+c.
A gl b5 c.5--%0 )
49 148 49 50
Céu 56. Trong khong gian Oxyz, cho hai diém A (1;1;3),B(5;2;-1) va hai diém M, 4 thay d6i trén mt
phing (Oxy) sao cho diém 1(1;2;0) ludn 1a trung diém ciia Ma . Khi biéu thirc
P=MA?+24 B> +MA.A B dat gi4 tri nhé nhét. Tinh T =2x,, —4x; +7yy —:
A. T=-10 B. T=-12 C.T=-11 D. T=-9.
Ciu 57. (THPT CHUYEN TUYEN QUANG)
-1 y-1 z-
X 2
va cit d sao cho khoang cach tir B dén A nho nhét. Phuong trinh cia A 13

Cho duong thang d al

! va hai diém A(2;0;-3),B(2;-3;1). Buong thang A qua 4

Az_erl_z—l
2 41 2 21 22 )

B X_ y+1 _ z—1 D.
Cau 58. Trong khong gian véi hé truc toa d6 Oxyz, cho 2 diém A(1;5;0); B(3;3;6) v

x y+l1 z+1 x_y+l_z+1

2 -1 2
a duong thang

:XTH = y—_ll = % Goi C 1a diém trén duong thang d sao cho dién tich tam gidc ABC nhé nhit.
Khoang cach giita 2 diém 4 va C la
A.29. B./29. C./33. D.7.
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Ciu 59. (SO GD & PT NINH BINH)

Trong khong gian toa dd Oxyz, cho mit cau (§) ¢6 phuong trinh (x— 2)2 +(y+ 1)2 +(z— 3)2 =20. Mat

y+2 z+4
2 3

Viét phuong trinh duong thing A’ ndm trong mét phing (), vudng goc v6i A dong thoi cét () theo

phang (a) c6 phuong trinh x—2y+2z—1=0 va duong thing A c6 phuong trinh %z

mot ddy cung c6 d6 dai 1on nht.

x=3t x=1+3t¢ x=2+2t x=1-2t
AL A:jy=-2 . B. A':iy=1 . C. A:sy=—1+5¢. D. A":5y=1-5¢.
z=-4+t¢ z=1+t z=3+4¢ z=1-4t

Céu 60. (THPT CHUYEN SON LA)
Trong khong gian Oxyz, cho hai diém A(-3;0;1), B(1;-1;3) va mit phing (P):x -2y +2z—5=0. Duong
thang (d) di qua A, song song v&i mit phing (P) sao cho khoang cach tir B dén dudng thang d nho nhat,

Puong thing (d) c6 mot VICP 1a u = (1;b;¢) khi do b bing
C

AL B 2-_U c.2.3 p.2.3,
c c 2 c 2 c 2

Cau 61: Trong khong gian véi hé toa d6 Oxyz, cho dudng thang A x;—l = % = Z+11

A(1;2;-1),B(3;-1;-5) . Goi d 1a dudng thang di qua diém A va cét duong thang A sao cho khoang cach

va hai diém

tir B dén dudng thang d 14 16n nhat. Khi d6, goi M (a;b;c) 1a giao diém clia d véi dudng thang A, gia
tri P=a+b+c bang

A. 2 B.4 C.2 D. 6.
Céu 62. (THPT HOANG VAN THU HOA BINH)

x=2+4¢
Trong khong gian Oxyz, cho hai diéem A(1;-1;2), B(3;-4;-2) va duong thang d:{y=—6t .Diém
z=—1-8¢

I(a,b,c) thudc d 1a diém thoa man 4+ [B dat gid tri nho nhat. Khi d6 T =a+b+c bang

AB B. - & c. p. -4
58 58 29 58
=2+t
Cau 63. Trong hé toa 46 Ozyz , cho dudng thang A : {y = —1 + 2t (t € ]R) hai diém
z =3t

A(Q;O;S)Vé B(2;—2;—3). Biét diémM(mO;yo;zo) thudc A thi MA' + MB' nhé nhit. Tim =,

A.z,=0 B. 7, =1 C.z, =2 D. z,=3.
Y z=2

Cau 64. Trong khong gian vai hé truc toa dd Oxyz, cho diém 4 (2;5;3) va duong thang d :XT_I ==

Goi (P) 12 mat phing chtra dudng thing d sao cho khoang cach tir 4 dén (P) 16n nhét. Tinh khoang
cach tir diém M (1;2;-1) dén mat phang (P).
A8 B.3V2. C. %

18

p.4
3
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Cau 65. (PHNT_HA NOI)

Trong khong gian voi hé toa dd Oxyz, cho mit cau (S):x* +(y+ 2)2 +2z =5. Tim tit ca cac gia tri

-1 y+m z-2m

thuc ctia tham sb m dé duong théng A x2 cit (S ) tai hai diém phan biét 4, B sao

1 -3
cho d6 dai 4B 16n nhét.
A.m:—l. B.m:il. C.m:l. D. m=0.
2 3 2

Ciu 66. (TH & TT SO 8)

Trong khéng gian voi hé truc toa dd Oxyz, cho dudng thing A: x;—l =7 _24 = 2_14

A(2; 3; —4) , B (4; 6; —9). Goi C, D la cac diém thay d6i trén A sao cho CD =14 va mit cau ndi tiép
ttr dién ABCD c6 thé tich 16n nhét. Khi d6 toa do trung diém M cua CD la

va cac diém

pr79.64 102} 5. (181 2104 —42)
35 35 35 5 5 5
M(E,E,QJ D. (2;2;3).
28 14 28

Cau 67. (BGD - Dé thi chinh thirc THPTQG 2017 M104C33)
Trong khong gian voi hé toa d6 Oxyz, cho hai diém A(1; —1; 2), B(-1; 2;3) va duong thing

d:xl—l _ J’;2 _ Z;l. Tim diém M(a; b; c) thudc d sao cho MA® + MB? =28,biét ¢ <0.
A M (=1 0; -3). B. M(2 3% 3).
C. M(l; L —%)- D. M(—l; 7 _Ej.
6" 6 3 e T T3

Cau 67. (BGD - Dé thi chinh thirc THPTQG 2019 M101C48)

. 2 . .
Trong khong gian Oxyz, cho mit cau (§):x* +y° + (z + \/5) =3. C6 tat ca bao nhiéu diém 4 (a;b;c)
(a, b, ¢ 14 céc s6 nguyén) thudc mit phang (Oxy) sao cho c6 it nhat hai tiép tuyén ciia (S) di qua 4

va hai tiép tuyén dé vudng goc voi nhau?
A.12. B. 8. C. 16. D. 4.

Cau Cau Cau Cau Cau Cau Cau Cau Cau Cau Cau
1C 2C 3A 4B 5C 6A 7B 8D 9D 10A 11D

12D 13A 14B 15A 16C 17B 18C 19C 20A 21A 22B

23D 24A 25C 26B 27B 28A 29A 30D 31A 32B 33A

34C 35C 36D 37D 38B 39B 40A 41A 42B 43C 44B

45A 46C 47D 48A 49A S0A 51C 52C 53C 54D S55A

S56A 57C 58B 59D 60B 61D 62A 63C 64A 65D 66D
67C 68A
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