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HINH HOC GIAI TICH TRONG KHONG GIAN

Toan b tai liéu luyén thi dai hoc mén toan ctia thiy Lwu Huy Thwéng:

http://www.Luuhuythuong.blogspot.com

PHAN I VIET PHUONG TRINH MAT PHANG

Dang 1: Viét phwong trinh mit phing bang cach xac dinh vecto phap tuyén.

- Vec-to phap tuyén ctia mat phing 1a vec-to c6 gid vudng géc véi mit phing do.
- M6t mat phing c6 vo s6 cac vec-to phap tuyén (cac vec-to nay co gia song song hodc trung nhau).
- D& x4c dinh vec-to phéap tuyén ciia mit phang ching ta c6 1 s6 cach sau:
+ Xac dinh trwc ti€p: Dwa vao mdi quan hé song song, vudng goc gitta cdc yéu t8: mit phdng - mit phing, dwong
thang - mit phang...
+ Xac dinh gian ti€p: Tim 2 vec-to khong cing phwong cling vudng goc véi vec-to phap tuyén clia mit phang

BAI TAP

HT 1. Trong khong gian v&i hé toa dd Oxyz, cho mit phang (P):z +2y — 3z +1=0 va diém A(2;—1;1). Viét phwong
trinh mit phing (Q) qua A va song song v&i (P)

Giai
Ta c6: (Q) / /(P) nén phwong trinh mit phdng (Q) c6 dang: (Q):z+2y—32+D =0, (D =1)

Taco:(Q)quaAnénsuyra: D=3
Vay, phwong trinh mit phang (Q):z +2y—3z+3=10

HT 2. Trong khong gian véi hé toa dd0 Ozyz, cho dudng thing d: :v;l - —;1 — 2= 2

va diém A(1;0;—1) Viét

phwong trinh mt phang (P) qua A va vudng goc vdi d.

Giai
Tacd, (P) L d nén phwong trinh mdt phing (P) c6dang: z —2y+2+D =0
Mat khac, (P)quaAnénsuyra D =0.
Vay, phwong trinh mit phang z —2y +2 =0

HT 3. Trong khong gian véi hé toa dd Ozyz, cho 3 diém khong thang hang A(1;2;—1), B(—1;0;2),0(2;—1;1). Viét
phwong trinh mt phang (ABC).

Giai

Taco: AB = (~2;-2:3),AC = (1;—3;2)

M3t phéng (ABC) c6 mot vec-to phéap tuyén: n= [E;R] = (5;7;8)
Vay, phwong trinh mdt phiang (ABC) :5(z — 1)+ 7(y —2)+8(z+1)=0 & bz + Ty +82—11=0

HT 4. Trong khong gian v&i hé toa do Ozyz,, cho hai diém A(2;4;1), B(-1;1;3) va mat phang (P): z -3y +22-5=0.
Viét phwrong trinh mit phang (Q) di qua hai diém A, B va vudng géc véi mit phing (P).

Giai
Tacé: AB = (—3;—3;2)

—_— —

Goi np, g 1an luot 1a vec-to phap tuyén clia mét phang (P) va (Q) véi np, = (1,-3;2)
ABe(Q) |ABLn,

Ta co: S
@LP) 7 Jag Ly

Suy ra, (Q) c6 mot vec-to phap tuyén : ﬁQ = [ﬁp,ﬁ] =(0;—-8—-12) = 0
Vay, phwong trinh mit phdng (Q): 2y + 32 —11=10.
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HT 5. Trong khong gian v&i hé toa do Oxyz, viét phwong trinh m3t phang (P) di qua hai diém A(2;1;3), B(1;—2;1) va

T=-1+1
song song v&i dwong thing d : {y = 2t
z2=—-3—-2t

)
s
(Y
=

Tac6 BA = (1;3;2),d c6 VICP @ = (1,2 —2).

BA —
i

Goi 71 1a VTPHU'ONG TRINH ctia (P) = = (P) c6 mot vec-to phap tuyén 77 = [BA,ﬁ] = (—10;4;-1)

S 3l

1
1

= Phwong trinh cta (P): 10z —4y +2 —19 = 0.

d, : = =2 I L . Viét phwong trinh mat phang (P) chira 2 dwong thang d,;d,

Giai
Goila 7 vec-to phép tuyén cta (P)

i, 1, 1an lwgtla vec-to chi phwong cta d;;d, voi i) = (1;,-1;2);4, = (=1;2;1)

Goi A la giao diém clia d,;d,. Suy ra, A(1;1;1)

Suy ra, (P) c6 1 vec-to phép tuyén 7 = [y, 1, ] = (—5;—3;1)

Vay, phwong trinh mit phang (P): 5z —3y+2+7=0

HT 7. Trong khong gian véi hé toa dd Oxyz,cho 2 dwong thing song song d; va d,céd phwong trinh:
z—1 y+1 2-2 r—4 y—-1 2-3

()= 3 o b) —m =y

. Lap phwong trinh mat phéng (P) chtra dyva dy .

Giai

Tacé: A(,—1,2) € d; B(4;1;3) € dy, AB = (3;2;1)

Goi 4, 1a vec-to chi phwong ctia d;

Goi 7 la vec-to phap tuyén cta (P).

Ta c6, (P) chita hai dwong thing song song d,,d, nén (P) c6 1 vec-to phap tuyén: 7 = [ﬁl;ﬁ] = (L1;,-5)

Suy ra, phwong trinh mat phdng (P):z+y—52+10=0
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HT 8. Trong khéng gian v&i hétod do@0zyz, cho diém M(1; -1; 1) va hai dwong thang (d,): % = y_—;l = ig va
(dy): % = yT—l =2 ; 1 . Chirng minh ring diém M, d;, d, cling nam trén mo mafl phang. Viét phwong trhh maf
phing dé.

Giai
Ta cé: d; qua M,(0;—1;0) vacé i, = (1;—2-3), d, qua M,(0;1;4) vacé i, = (1;2;5).

_ -

Suy ra:[ﬁl;ﬁgl = (—4;—8;4) = 0, MM, = (0;2;4) = [ﬁl;ﬂ2].MlM2 =0= d,,d, dong phing.

Goi (P) 1a mat phang chtta d;,d, = (P) c6 VTPHUONG TRINH 7 = (1;2;—1) va di qua M; nén cé phuwong trinh
T+ 2y —z+2=0.Kiém tra thiy diém M(1;-1;1) € (P).

http://www.Luuhuythuong.blogspot.com

Dang 2: Viét phwong trinh mit phing lién quan dén mit ciu

HT 9. Trong khoéng gian v&éi hé toa d0 Ozxyz, cho mit phing (P):z+y+2—-1=0 va mit ciu

(S):(z—1? + (y +2)> + (z — 1)* = 25. Viét phwong trinh mit phing (Q) song song véi (P) va tiép xiic véi (S).

Giai
Tacé: (P)/ /(Q) Suy ra, phwong trinh mit phang (Q):z+y+2+D =0 (D = —1)
Mit ciu (S) c6 tAm I(1;—2;1), bankinh: R =5

o e vt mt ciu (S) Khi va chi Khis 4 ol =5
(Q) tiép xtic véi mat cau (S) khi va chi khi: o) = Be 7= ©D:_5\/§

V3

Vay, phrrong trinh médt phang (Q, ) : x+y+z+5\/§: 0;(Qy):r+y+2-53=0

HT 10. Trong khong gian véi hé toa do Ozyz, cho mit cau (5) : 22 + 1% 4+ 2% =22 4+ 6y — 42 — 2 = 0. Viét phwong trinh
mit phiang (P) song song v&i gia cla véc to v = (1;6;2), vudng goc véi mit phang (o) : z + 4y + 2z —11= 0 va tiép xtc
Vi (S).

Giai

Ta cé: (S) c6 tam I(1;—3;2) va bankinh R = 4. VTPHUONG TRINH cia (o) 12 7 = (1;4;1).
= VTPHU'ONG TRINH ctia (P) 1a: 71, = [, 4] = (2—~12) = Phwong trinh ctia (P) ¢6 dang: 2z —y + 2z +m = 0.

m = —21

m=3

Vi (P) tiép xtic véi (S) nén d(I,(P)) = 4 <

Vay: (P):2z—y+22+3=0hodc (P):2x—y+22—-21=0.

HT 11. Trong khong gian v&i hé toa dd Ozyz,, cho duwdng thang d:?:%:% va mit ciu

(S): 22+ y2 +2%—2x — 2y — 4z + 2 = 0. Lap phwong trinh mit phang (P) song song véi d va truc Oz, dong thoi tiép
xuc v&oi mit cau (S).

Giai
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Ta c6: (S) c6 tam I(1;1;2), ban kinh R =2.d c6 VTCP 4 = (2;2;1).
(P)/ /d,0z = (P) c6 VTPHU'ONG TRINH 7 = [i,i | = (0;1;—2) = PHUONG TRINH ctia (P) c6 dang: y —2z+ D = 0.

_ D=3+2
o 4+D|:2@|D_3|:25@ 3+ 25

/12+22 D:3—2\/g

S (P)ry-22+3+205=0 hoic (P):y—2z+3—25=0.

(P) tiép xtc véi (S) = d(I,(P))=R

HT 12. Trong khéng gian véi hé toa d6 Oxyz,cho miat ciu (S): 2 + y2 +22 420 — 4y —4 =0 va mit phing
(P): 2+ 2 —3 = 0. Viét phwong trinh mt phing (Q) di qua diém M(3;1;—1) vudng gdc v&i mit phing (P) va tiép xic
v&i mat ciu (S).

Ch y: Péi véi dang nay, ching ta khéng tim dwoc vec-tor phdp tuyén ctia mdt phdng dwéi dang truec tiép. Chinh vi vdy, ta
phdi diing phwong trinh téng qudt ctia mdt phdng dé viét.

Giai

Ta c6: (S) c6 tam I(—1;2;0)vabankinh R = 3, (P) c6 VTPHUONG TRINH 7, = (10;1).

PHUONG TRINH (Q) di qua M c6 dang: A(z —3)+ Bly—1)+C(z+1) =0, A2 + B> + C? =0

(Q) tiép xtc véi (S) = d(1,(Q) =R < |-4A+B+C|=3A2+ B> +C* (9

(Q)J—(P)@ﬁ-ﬁPZO@AﬁLC:O@C:—A (*%)

Q
T (%), () = |B— 54l = 3v242 + B* & 882 — 742 +10AB=0 « A=2B V TA=—4B

*Véi A=2B.ChonB=1,A=2,C=-2= (Q):2z+y—22—9=0

*V6i TA = —4B.ChonB=-7,A=4,C=-4= (Q): 4z — Ty —42—9=0

HT 13. Trong khong gian v&i hé truc Oxyz, cho mat cau (9): 2+ + 22 20+ 4y+22-3=0.Viét phwong trinh
mit phing (P) chta truc Oz va cit mit ciu (S) theo mdt dwdng tron c6 ban kinh r = 3.

Giai
Ta ¢6:(S) ¢6 tAm I(1;—2;—1), bankinh R = 3. (P) chtta Oz = (P): By + Cz = 0 (B?> + C? > 0)
Mat khac, dwong tron thiét dién cé ban kinh bang 3 cho nén (P) di qua tAm 1.
Suyra: —2B—-C =0« C=-2B—Chon B=1—-0=-2

Vay, phvong trinh (P):y—22=0

HT 14. Trong khdng gian v&i hé truc Oxyz, cho mit ciu (S5): 2 +y? +22 422 -2y +22-1=0 va duong thing
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d: —Y_z ; 2 . Viét phwong trinh mit phéng (P) chita d va cit mit cau (S) theo mot dudng tron cé ban kinh

Giai

Ta c6: (S) c6 thm I(—1;1;—1), ban kinh R =2.
PHUONG TRINH mit phing (P): az + by +cz+d =0 (a*> +b* +¢* = 0).
Chon M(2;0;—2),N(3;1;0) € d.

M e (P)

. a="0,2c=—(a+b),d=-3a—-b (1)
Tacé: |N € (P)

T MTa=-Th2c=—(a+b),d=—-3a—b (2)

+Voi(D)=> (P):z+y—2—4=0 +V6i(2)=> (P):Tx—1Ty+52—-4=0

HT 15. Trong khéng gian véi hé toa do Oxyz, cho mit cau (S): 2° + 3> + 22 — 22+ 4y —62—11 =0 va mit phing
(a): 2z + 2y — 2+ 17 = 0. Viét phwong trinh mt phang () song song véi (o) va cat (S) theo giao tuyén l1a dwong

tron cé chu vi bing p = 67.

Giai

Ta c6: Do (B) // (0) nén (B) c6 phwong trinh (8): 2z +2y — 2+ D = 0(D = 17)

(S) c6 tdm I(1;—2;3), ban kinh R = 5. Pwong tron cé chu vi 61tnén cé ban kinh r = 3.

Khoéing céch tir 1 t6i (B) 1 h — VR — 2 =52 —32 — 4

s or D

(0} — .
\/22 +2% + (-1)? D =17 (loai)

Vay (B) c6 phwong trinh 22 +2y — 2 -7 =0.

Do d 4e|-5+D =12

http://www.Luuhuythuong.blogspot.com

Dang 3: Viét phwong trinh mit phing lién quan dén khoang cach

HT 16. Trong khong gian v&i hé toa do Oxyz, cho cic diém A(—1;1;0), B(0;0;—2),I(1;1;1). Viét phwong trinh mit

phing (P) qua A va B, dong thoi khoang cach tir I dén (P) bang \/g .

Giai

Phwong trinh mit phang (P) c6 dang: az +by +cz+d =0 (a2 +02 4+ = 0).

Ae(P
Ta cé: BG(P) a=-b2c=a-bd=a—-0 1)
a co: €(P) = 5a =7b,2c=a—bd=a—b (2)°
d(L,(P)) =13

+V&i (1) = Phwong trinh mat phdng (P): z—y+2+2=0
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+V&i (2) = Phwong trinh mat phang (P): 7z + 5y +2+2=0.

T=1
HT 17. Trong khong gian v&i hé toa do Oxyz, cho dwong thing (d):{y = —1+ 2t va diém A(—1;2;3). Viét phwong
z=1

trinh mit phéng (P) chitra dwdng thing (d) sao cho khodng cach tir diém A dén mit phing (P) bing 3.

Giai
Ta c6: (d) di qua didm M(0;—1;1) va cé VTCT 4 = (1;2;0). Goi i = (a;b;c) véi a® +b% + ¢ = 0 1a VTPT cta (P).
Phwong trinh mit phang (P): a(z —0) +b(y +1)+c(z—1) =0 ax +by +cz+b—c=0 (1).

Do (P)chtta (d)nén: @i =0<a+20=0<a=—-2b (2)

d(A(P) =3« [attad 3 [0 +2 =3 & [5b+2¢ = 3Y50” + ¢°

P R & —
Va2 +6% + V52 + 2

2
S’ —dbet+* =0 (2b—c] =0 c=2 (3)

Tw (2) va (3), chon b = —1 = a = 2,¢ = —2 = Phuong trinh mat phing (P): 2z —y —22+1=0.

HT 18. Trong khéng gian v&i hé truc toa do Ozyz, cho cac diém A(1;2;3), B(0;—1;2), C(1;1;1). Viét phwong trinh
mit phdng (P) diqua A vagdctoadd O sao cho khodng cich tir B dén (P) bing khoang cach tir C' dén (P).

«ViOO(P)nén (P):az+by+cz=0,véi a® +b° +c* =0.
DoAO(P)= a+2b+3c=0 (1) va d(B,(P))=d(C,(P)) = |-b+2d=la+b+d (2)

Tir (1) va (2) = b = 0 hoiic ¢ = 0.

*Véib=0thia=-3c > (P):3z—2=0 *Véic=0thia=-20 = (P):22—y=0

HT 19. Trong khong gian véi hé toa d6 Ozyz, viét phwong trinh mit phang (P) qua O, vudng géc véi mit phing (Q):
2 +y+ 2 =0 va cach diém M(1; 2; -1) mdt khoang bing 2 .

Giai
Ta c6: Phwong trinh mit phing (P) qua O nén c6 dang: Az + By + Cz = 0 (véi A +B+c?=0 ).

Vi(P)O(Q)nén: LA+1B+1C0=0 « C=-A—B (1)

dM,(P)) =2 = M:x@ o (A4+2B-CP =242+ B*+C% (2

VA2 + B2 4 o2

B=0 (3)

T (1) va (2) ta dwoc: SAB+5B2 =0 -
tr (1) va (2) ta dwoc + SA+5B=0 (4)

Tr(3):B=0=>C=-A.ChonA=1,C=-1= (P):xz—2=0
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Tl (4): 8A+5B=0.ChonA=5B=-8=C=3= (P): 52 -8y +32=0.

HT 20. Trong khong gian véi hé truc toa dd0 Ozyz, cho dudng thang A : mT_l = yT—3 = Z va diém M(0; -2; 0). Viét

phwong trinh mit phang (P) di qua diém M, song song v&i dwong thang A, dong thoi khoang cach gitra dwong thing A va
mit phing (P) bang 4.

Giai
Ta c6: Phuong trinh mp (P) di qua M(0; -2; 0) c6 dang: az + by +cz +2b =0 (a® +b =0)
A di qua diém A(1; 3; 0) va c6 mOt VTCP 4 = (1;1;4)

a+b+4c=0
A J (P
Ta c6: /(P & |a+5b| -

d(4;(P)) =d =4 a=-2c
\/a2 +02 42

Véi a = 4c.Chon a =4,¢c =1= b = —8 = Phwong trinh (P): 4z —8y+2—-16=0.

a=4c

Véi a =—2¢.Chon a =2,¢c =—-1=0b =2 = Phwongtrinh (P): 2x +2y—2+4=0.

HT 21. Trong khong gian v&i hé truc toa dd Ozyz, cho ba diém A(1;1;—1), B(1;1;2), C(—1;2;—2) va mat phang (P):

z—2y+2z+1=0.Viét phwong trinh mit phing (o) di qua A, vudng géc véi mit phing (P), cit dudong thing BC tai I
sao cho IB =2IC

Giai
Ta c6: phwong trinh () ¢6 dang: ax +by +cz +d = 0,v6i a® +b* +¢* =0
Do A(;1;—-1) € (@)nén: a+b—c+d=0 (1); (@) L(P)néna—2b+2c=0 (2)

b+2c+d —a+20—2c+d
IB=2IC= d(B’(a)):Qd(C;(a)) :|a+ +2c+ |:2| a+ c+ |

a> +0° 4 a® + b2 + ¢
®3a—3b+60—d:0 3)
—a+50—2c+3d=0
Twr (1), (2), (3) ta c6 2 tredng hop sau :
a+b—c+d=0
-1 -3

TH1:{a—2b+2c=0 @b:7a;c:—a;d:7a.
3a—3b+6c—d=0

Chona=2=b=-lc=-2d=-3 = (a): 20 —y—22—3=0

a+b—c+d=0 3 3
TH2: {a—2b+2c =0 @b:—a;c:a;d:%a.
—a+5b—2c+3d=0

Chona=2=b=3c=2d=-3= (a):22+3y+2:-3=0
Vay: (a): 2z —y—2z—3=0hodac (a): 2c+3y+22—-3=0

HT 22. Trong khdéng gian v&i hél toad do@ Oxyz,cho hai duwdng thing dy,d, lan lwol c6 phwong trhh

dlzz—2:y—2:z—3’d2:1:—1:y—2:z
2 1 3 2 -1

; ! . Viét phwong trihh maflphang cach déu hai dwong thang d,d,.

Giai
Tacé d; diqua A(2;2;3) ,c6 U, = (21;3), d, diqua B(1;2;1) vacd iy, = (2;—14).
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Do (P) cach déu d,,d, nén (P) song song véi d;,d, = i, = [ﬂdl,ﬂﬁ] = (7;—2;—4)
= Phwong trinh mit phang (P) c6 dang: 7z —2y —424+d =0
Do (P) cach déu d,,d, suy ra d(A,(P)) = d(B,(P))

|7.2 2943+ d| - |7.1 —292-41+ d|

N V69

= Phwong trinh mit phang (P): 14z — 4y —82+3=0

<:>|d—2|:|d—1|<:>d:§
2

=1+t
HT 23. Trong khong gian véi héftoa?do@0zyz, cho hai dwong thang d,,d, lan lwofl c6 phwong trihh d, : {1y =2—1¢,
z=1

dy L ; 2 = y_—21 == ;1 . Viét phwong trhh maf phang (P) song song véi d, va d,, sao cho khoéang cich tir d, dén

(P) gép hai lan khoang cach tir d, dén (P).

Giai

Tacé: d; diqua A(1;2;1) vac6 VTCP @ = (1;—1;0)
d, diqua B(2;1;,—1) vac6 VTCP1a 4, = (1,-2;2)
Goi 7i la vec-to phap tuyén cta (P), vi (P) song song véi d, va d, nén 7 = [ﬁl,ﬂ2] =(-2,—-2,—-1)

= Phwong trinht (P): 22 +2y+2+m =0.

e, (7)) = L) = |7-;m| ; d(d,,(P))= d(B,(P)) = o J:ram|
T+m=205+m) 17

d(d,,(P)) = 2d(dy,(P)) & |7+ ml =25+ ml &

ESm=-3;m=——

T+m=-205+m)

+Véim=-3= (P):2x+2y+2-3=0 +Vé’im:—%=>(P):2x+2y+z—g: 0

HT 24. Trong khong gian v&i héRoaPdolOzyz, viét phwong trthh ma@phéng (P) di qua hai diém A(0;—1;2), B(1;0;3)
va tiép xtc voi maBcau (S): (z —1)> + (y —2)° + (2 + 1) = 2.

Giai

Ta c6: (S) ¢6 tam I(1;2;—1), ban kinh R =2 .

Phwong trinh mit phang (P) c6 dang: az + by +cz +d =0 (a2 +02 %= 0)

Ta c6 26(];) ¢=-be=-a—bd=2a+3b @)
aco: {Be(P) 3a = —8b,c = —a —b,d = 2a + 3b (2)
d(1,(P)) =R
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+V6i (1) = Phwong trinh cia (P): 2 —y—1=0
+Véi (2) = Phwong trinh cta (P): 8z —3y—524+7=0

http://www.Luuhuythuong.blogspot.com

Dang 4: Viét phwong trinh mit phiang lién quan dén géc

r—1 Y z

—— =—=—vatao
1 -1 =2

v&i mit phing (P) : 2z —2y — 2+ 1= 0 mot géc 60°. Tim toa dd giao diém M ctia mit phing (a) v6i truc Oz.

HT 25. Trong khong gian véi hé toa do Ozyz, cho mit phing (o) chira dwong thang (A):

Giai
(A) qua diém A(1;0;0) va c6 VTCP @ = (1;—1;—2). (P) c6 vec-to phap tuyén 7’ = (2;—2;—1).

—_—

Giao diém M (0;0;m) cho AM = (—1;0;m). (a) c6 vec-to phip tuyén 7 = [AM,u ] = (mym —2;1)
(a) va (P): 2z —2y — 241 = 0 tao thanh géc 60 nén:

ot o 1= 0c m=2-V2 haym=2++2

\/2m2 —4m+5

Vay, M(0;0;2 —~2) hay M(0;0;2 ++/2)

‘cos(fi,ﬁ/) %

HT 26. Trong khong gian véi hé toa dd0 Ozyz, viét phwong trinh mit phiang (P) di qua giao tuyén d ctia hai mit phing

202

(@):2z-y-1=0, (8):2x—2=0 vatao védi mit phang (Q): -2y +2z—1=0 mdt gécp ma COSQD:T

Giai
Lay A(0;1;0), B(1;3;2) € d. (P) qua A = phwong trinh (P) c6 dang: Az + By +Cz—- B =0.
(P)quaBnén: A+3B+2C-B=0= A=—-(2B+20)
= (P):—(2B+2C)x+By+Cz-B=0

|-2B-2C—2B+20| o5
)

= 13B> +8BC -5C% =0.

cosp =
3\/(23 +20) + B? + C?

Chon C:l:B:l;B:i.
13
+V6i B=C=1= (P):—4dz+y+2-1=0

+V(')'iB:%, C=1= (P):—23z+5y+132-5=0.

HT 27. Trong khdong gian véi hé toa dd Oryz, cho hai diém A(—1;2;,-3),B(2;—1;—6) va mit phing
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(P):z+2y+2—3=0. Viét phwong trinh mit phang (Q) chra AB va tao v&i mit phing (P) mot goc a thod man

3

coso = —.
6

Giai

Phwong trinh mit phang (Q) c6 dang: az +by +cz+d =0 (a2 +02 4+ = 0).

a2 — =
o ge(Q) Qa+b56302i00 a=—4bc = —3b,d = —15b
a co: €(Q) = |2a—0—06c+a= < a=—bc=0,d=-b
|a+26+c| \/g
cosq = — =4

Va2 +02 +321i+441 O

= Phwong trinh mp(Q): 4z —y +32+15=0 hoac (Q): z—y—3=0.

HT 28. Trong Kkhdéng gian v&éi hé toa dd Oxyz, cho hai mit phang (P):5z—2y+52—1=0 va
(Q):  — 4y — 8z + 12 = 0. Lap phwong trinh mit phing (R) di qua diém gdc toa d§ O, vudng géc véi mat phang (P) va

tao véi mit phing (Q) mét géc « = 45°.

Giai
Gia sit phwong trinh m3t phing (R): az + by + cz +d = 0 (a® + 0% +¢* = 0).
Tacé: (R) L (P)< 5a—2b+5¢c=0 (1);

|a—4b—80| \/5

cos((R),(Q)) = cos 45’ & —— = X2 (2)

9\/(12 —l—b2 +c2 2

a=—c
Tir (1) va (2) = 7a® 4+ 6ac—c* =0 & -
c=1(a

*V&i a = —c:chon a = 1,b = 0,¢ = —1 = phwong trinh mit phdng (R):z—2 =0
* V&i ¢ = 7a : chon a = 1,b = 20,¢ = 7 = phwong trinh mit phang (R): z +20y +72 =10

http://www.Luuhuythuong.blogspot.com

Dang 5: Viét phwong trinh mét phiang lién quan dén tam giac

HT 29. Trong khong gian v&i hé truc toa dd Ozyz, cho diém A(4; 5; 6). Viét phwong trinh mit phang (P) qua A, cit
cac truc toa do Ian lwot tai I, J, K ma A 13 trwe tAm cta tam giac IJK.

Giai
Goi 1(2;0;0),](0;b;0), K(0;0,¢) = (P): =+ -4~ =1
a (&

4 5 6
. . PRI
IA=(4—a56), JA=(45—b6 a c
4 ( ) 74 ( ):> —5b+6¢c =0 :a:%ﬂ’:%w:?_g
JK = (0-be), K =(alic) | 4 6—0

Vay phwong trinh mit phang (P): 4z + 5y +62—77=0.
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HT 30. Trong khong gian v&i hé toa do Ozyz, cho A(2; 0; 0) M(1; 1; 1). Mit phéng (P) thay ddi qua AM cit cac truc
0x, Oy l1an luwgt tai B(0; b; 0), C(0; 0; ¢) (b > 0, ¢ > 0). Chitng minh ring: b+ ¢ = b_2c . Tlr d6, tim b, ¢ d€ dién tich tam giic

ABC nhé nhat.

Giai

Ta c6: phwong trinh mp (P) c6 dang: %4—%4—5:1. Vi M € (P) nén %4—%4—1:1 - b+c:b—2c.
c c

Ta cé E(—Z;b;()), R(—Q;O;C). Khidé S = \/b2 + 2 +(b+c)2 .
Vi b2 + ¢ > 2be; (b+ c)? > 4be nén S >~6be.
Ma be = 2(b +¢) > 4be = be > 16.Dod6 S > +/96. Ddu"="xayra = b=c=4.

Vay: min$ =96 khi b= ¢ —4.

HT 31. Trong khong gian toa d6 Oxyz, cho diém A(2;2;4) va mdt phang (P): z +y + z+4 = 0. Viét phwong trinh
mit phing (Q) song song v&i (P) va (Q) cit haitia Oz, Oy tai 2 diém B, C sao cho tam giadc ABC c6 dién tich bang 6.

Giai
Vi(Q//(P)nén(Q):z+y+2+d=0(d=4).Gidst B=(Q)NOx, C =(Q)N0Oy

= B(~d;0;0),C(0;—d;0) (d < 0). S, %HE,R” —6 o d=-2

BC
=>@:z+y+2—2=0.

http://www.Luuhuythuong.blogspot.com

Dang 6: Cac dang khac vé viét phwong trinh mat phang (Nang cao)

HT 32. Trong khong gian v&i hé toa dd Oxyz, cho diém A(2;—1;1). Viét phwong trinh mit phang (P) di qua diém A va

cach goc toa dd O mot khoang 16n nhit.

Giai

Tacéd d(O,(P)) <OA.

Do dé d(O,(P)) = OA xdyra < OA L (P)nén mit phing (P) can tim 1a mdt phang di qua A va vudng géc véi OA.

max
Taco OA = (2—1;1)

Vay phwong trinh mit phang (P): 2z —y+2—6=0..

HT 33. Trong khong gian véi hé toa d6 Oxyz,cho diém A(10; 2; -1) va duwong thing d c6 phwong trinh:

z ; 1 = % =z ; 1 . Lap phwong trinh mit phing (P) di qua A, song song v&i d va khoang cach tir d téi (P) 1a 1én nhit.

Giai
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Goi H 12 hinh chiéu cta A trén d = d(d, (P)) = d(H, (P)).
Gia st diém 112 hinh chiéu cta H 1én (P),

Tacd AH > HI = Hllénnhatkhi A=1.

Vay (P) can tim 12 mit phéng di qua A va nhan AH 1am vec-to phap tuyén = (P): 7o +y —52—T7=0

HT 34. Trong khong gian véi hé toa dd Ozyz, cho dwong thing d : I—TQ = % - 2
diém A(4;0;-1) song song véi dva 1(-2;0;2) 1a hinh chiéu vudng goc cla A trén d. Viét phwong trinh cia mit phang

chira A va c6 khoang cach dén d1a16n nhit.

. Goi A 1a dwong thidng qua

Giai

Goi (P) 1a mit phang chira A, thi (P) || (d) hodc (P) D (d).
Goi H 1a hinh chiéu vuéng goc ctia I trén (P). Taluénco IH <A va IH 1 AH.

d(d,(P))=4d(I,(P))=IH

vt ke |4 (P) = d(L.(P)
e(P)

Trong (P), IH < IA;do dé maxIH =1A < H = A . Lucnay (P) & vi tri (Po) U IA tai A.

Vecto phap tuyén cta (Po) 1a 7L = }Z = (6; 0; —3) , cung phuong véi ; = (2; 0;—1) .

Phwong trinh cia m3t phéng (Po) 1a: 2(z —4)—1.(z +1) =22 —-2-9=0.

HT 35. Trong khong gian véi hé toa dd Ozyz, cho duwdng thing d : L ; L = % =z ; 2 va diém A(2;5;3). Viét phwong

trinh mit phéng (P) chita d sao cho khoang cach tir A dén (P) 1a 16n nhat.

Giai
Phuong trinh mit phing (P): az + by + cz +d = 0 (a* +b* + ¢* = 0).

(P) c6 vec-to phap tuyén 7 = (a;b;c), d di qua diém M(1;0;2) va cé VTCP 4 = (2;1;2).

M e(P) a+2c+d=0 2c=—(2a +b)
Vi(P)Odnén 4, 0 =
na =

204+b+4+2c=0 - d=a+0b
Xét 2 trwong hop:
TH1: Néub =0 thi (P):  —z+1=0.Khi d6: d(A,(P)) = 0.

TH2: Néub # 0. Chon b =1 tadwgc (P): 20z +2y — (2a + 1)z +2a +2 =0.

Khi do: d(A4, (P)) ) - 9 <32

\/8a2+4a+5 \/ 3

2
2[2(1 +1] +
2 2

Vay maxd(A,(P)) = 3v2 < 2a+%:0<:>a:—i.l(hidé: (P): 7 —dy+2—3=0.
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HT 36. Trong khong gian toa do Oxyz, cho hai diém M (0;—1;2) va N(—1;1;3). Viét phwong trinh mit phang (P) di
qua M, N sao cho khoang cach tir diém K(0;0;2) dén mit phang (P) 1 1én nhit.

Giai
Phwong trinh mit phang (P) c6 dang: Az + By +1)+C(2—2)=0« Ax+ By+Cz+ B—2C =0
(A2 + B +C* = 0)
N(-L1,3)e (P)& —-A+B+3C+B-20=0 A=2B+C = (P):(2B+C)x+By+Cz+B—-2C=0
|Bl

d(K,(P)) =
JaB2 4202 1+ 4BC

« NéuB =0 thi d(K, (P)) = 0 (loai)

- Néu B =0thi d(K,(P)) bij _ L <

V4B +20° + 4BC c YV
2|+l +2

-

D4u “=” xay ra khi B = -C. Chon C = 1. Khi d6 phwong trinh (P):z+y—2+3=0.

HT 37. Trong khong gian véi hé toa d6 Ozyz, cho mit phang (Q): z+2y—2+5=0 va duwdng thing
d.m—ﬁ—l _y+1 2-3
S 2 1
nho nhit.

. Viét phwong trinh mit phng (P) chira duwdng thing d va tao v&i mit phdng (Q) mot goc

Giai

Phwong trinh mit phing (P) c6 dang: (P): az + by +cz +d = 0 (a®> +b* + ¢* = 0).Goi & = ((P),(@Q))-
Chon hai diém M(—1;—1;3),N(1;0;4) € d . Ta c6 Me(P) cmant
on hai diém M(—1;—13),N(1;0;4) € d . Ta c6: NG(P)é d="Ta+4b

b
= (P): aal:erer(anfb)er'?a+4b:0zcosozzi |a+ |

V6 \/5a2 + dab + 2b2

3 bl V3

:Néua=0thi cosae = —

. == = 30°.
Vo 2 2 -

—
[N

" N < b,
:Néua#0thi cosao = — .Dat:c:—vaf(x):cos2oz

- @'Jﬂgm[bf “

2
Xétham s§ f(z) — 2 L 201

6 51 47 + 247

—
N

Dwa vio BBT, ta thiy min f(z) = 0 < cosa = 0 < & = 90° > 30"

Do d6 chi c6 treong hop 1 thod méan, tirca = 0. Khi d6 chon b =1 c=1,d =4.

Viy: (P): y—2z+4=0.
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HT 38. Trong khong gian véi hé toa dd Ozxyz, viét phwong trinh mit phang (P) di qua diém M(9;1;1), cat cac tia Oz,
Oy, Oz tai A, B, C sao cho thé tich tir dién OABC c6 gia tri nhé nhit.

Giai
Gia st A(a;0;0) € Oz, B(0;b;0) € Oy,C(0;0;¢) € Oz (a,b,c > 0).

Khi d6 phwong trinh mit phéng (P) c6 dang: 4 % +2-1.
a c

Tacé: M(9;1;1) € (P) = g—!—%—kl:l (1); Voanc zéabc (2)
a c

(1) = abc = 9bc + ac + ab = 339(abc)® = (abe)® > 27.9(abe)? < abe > 243

9%¢ = ac = ab a=27 N i
Diu"="xdyra = 19 1 1 = lp=3 :(p);_+£+_:1_

Zro4s=1 27 3 3

a b c c=3

HT 39. Trong khong gian véi hé toa do Ozyz, viét phwong trinh mit phéng (P) di qua diém M(1;2;3), cit cac tia Oz,
Oy, Oz tai A, B, C sao cho biéu thitc L + L + L c6 gia tri nho nhit.
04> 0B*  0C*

Giai

Gid st A(a;0;0) € Oz, B(0;b;0) € Oy,C(0;0;¢) € Oz (a,b,c > 0).

Khi d6 phwong trinh mit phang (P) c6 dang: 4 % +2-1,
a c

Tacé: M(1:23) e (P) = 4+ 2+3 =1
a b c
1 1 1 1 1 1
Ta co: + + = 4+ — 4+ =

0A> oB> o0c¢* & ¥ &2

Theo bat ddng thirc Bunhia-copxKki ta cé:

12 3 (1.1 1 11 11
S+ 42 §—+—+—(12+22+32):»—+—+—2—
a b ¢ PR YA 2 2 2 U1

1 2 3

—t-t-=1 a=14

a b ¢
DA4u “=" xay ra khi 11 PN b:g

a 2b 3¢ 2

T S T S P 1

a2 ¥ P2 M 3

Vay, phwong trinh mit phdng: (P): 2 +2y+32z—14 =0

HT 40. Trong khong gian v&i hé toa do Ozyz, viét phwong trinh mit phang (P) di qua diém M (2;5;3), cdt cac tia Oz,
Oy, Oz tai A, B, C sao cho biéu thitc OA+ OB + OC' ¢6 gié tri nho nhit.

Giai
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Gia st A(a;0;0) € Oz, B(0;b;0) € Oy,C(0;0;¢) € Oz (a,b,c > 0).

Khi d6 phwong trinh mit phéng (P) c6 dang: 4 % +2-1.
a

c

Tacé:M(1;2;3)€(P)22+é+§=1
a b ¢
2 2 2 ) ) )
[2+5+3](a+b+c):[f Ny E N [(JE) +() 4@)]
a c a b c
2
2(\/5+x/3+\/§) =10 +2v10 + 246 + 215
:>a+b+cZ\/§+\/g+\/§
25,8
iz/_b\/_c \/_ a:2+\/8+\/ﬁ
D4u “=" xay ra khi: NZ_N5 N3 & b:5+\/5+\/g
a b c
fe—1042V104 W6 4215 |e=3+V6+15

Yy z
Vay, + =1
2+xf+x/ BTN TN TN e
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PHAN II VIET PHUONG TRINH PUONG THANG

Dang 1: Viét phwong trinh dwong thang bang cach xac dinh vecto chi phwong
- Vec-to chi phwong clia dwong thing 12 vec-to c6 gia song song hoic trung véi dwong thing do.
- Mot dudng thang c vo sd cac vec-to chi phwong.
- D& tim vec-to chi phwong clia dwong thang chiing ta c6 1 s8 cach sau:
+ Trwc tiép: Dua vao mdi lién hé giira cac yéu t6: DT-DT, MP-MAT PHANG

+ Gian tiép: Tim 1 cip vec-to khdng ciing phwong ciing vudng goc vdi vec-to chi phwong cia dwong thing.

BAI TAP

-1 y+1 22—

HT 41. Trong khong gian véi hé toa dd Ozyz, cho dwong thing d : L 5 N 2 va diém A(—2;3;1). Viét

phuwong trinh duwdng thing A, biét AquaAvaA//d.

Giai

Tacé: A/ /dnén A c61vec-to chi phwongla: @ = (2;—1;2)

r+2 y-3 z-1

Vay, phwong trinh chinh tic cia dwong thing A :

-1 2

HT 42. Trong khong gian v&i hé toa do Oxyz, cho mit phing (P):z+y+2z—1=0 va diém A(1;2;3). Viét phwong

trinh dwong thdng d di qua A va vudng géc véi (P).

Tacd, d L (P) nén dcbé mdtvec-to chi phwong: 4 = (1;1;1)

Vay, phwong trinh chinh tic cia dwong thing d : x I l_y=2_z2-3

HT 43. Trong khdéng gian v&éi hé toa dd Oryz, cho hai duwong thang dlzlezyzlzzz2;

dy : L _2|_ 1_y I 1_ Z_+11 va diém A(1;2;3). Viét phwong trinh dwong thang A qua A va vudng goc voica d,, d,.

Giai

Goi 4,1, 1, 1an lwgtla cac vec-to chi phwong ctia A, d,,d,

Véid, = (,-2;1),4, = (2;1;—1)

Ta o AL d u L
TONA Ld, T L,

= Ac6 1 vec-to chi phwong @ = [, 4,] = (1;3;—3)

Vay, phwong trinh duwong thang A : x I 1 - 2 - 3

HT 44. Trong khong gian véi hé toa dd Ozyz, cho hai mit phdng (P):z+y+2+1=0;(Q): x+2y — 2z = Ova diém
A(1;2;3). Viét phwong trinh dwong thang d qua A va ciing song song véi (P) va (Q).

Giai
Goi u la vec-to chi phwong cta d

7iy, i, 10 lwgt 12 vec-to phép tuyén cia (P) va (Q) véi ) = (,1;1),7, = (1;2;—1)
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Ta c6 4/ /() FLLﬁls d ¢6 1 vec-to chi ph i = (7,71, 1=(-3;2;1
. = , - = ) =(-3;2;
aco i/ /(Q) ﬂJ_ﬁQ uy ra, d c6 1 vec-to chi phwong u [n1 n2] ( )

Vay, phuong trinh dwong thing d : = _31 _y=2_ =73

HT 45. Trong khong gian véi hé toa dd Ozyz,cho dwong thing d: I_;l = y;l = Z;2 va m3t phang

(P):z—y—2—1=0.Viét phwong trinh dwdng thiang A di qua A(1;1;—2), song song v&i mit phang (P) va vudng goc

v&i dwong thdng d.

Giai

Goi % 1a vec-to chi phwong clia dwong thing A.

i, = (2;1;3)1a 1 vec-to chi phwong cia d.

fip = (1;—1;—1)la 1 vec-to phap tuyén cda (P).

Tacé a L A col to chi ph *_[ }_25 3
: = = - =|uginp|=(2;5-3).
aco J)(P) i, c6 1 vec-to chi phwong i = |u ;np|=(2;5-3)

Anhin % 1am VTCP = A:””;: yglz ”32

y+1 2-2
2 1
(P): 2z —y — 22 — 3 = 0.Viét phwong trinh tham s6 ctia dwdng thang A nam trén (P), cit va vudng géc véi (d).

HT 46. Trong khong gian v&i hé toa dd Ozyz, cho dwong thing d: il = (t € R) va mit phing

Giai
GoiA=dn (P)= A(;—3;1).

Ta c6: 7 = (2;—1;—2) 1a mdt vec-to phép tuyén cia (P).

i, = (—1;2;1)1a mdt vec-to chi phwong ctia d

A C(P) Uy L7ip ) . L
Tacé: = Suy ra, A c6 1 vec-to chi phwong: i, = [7p, ;] = (3;0;3)

Ald iy L,
r=1+1t
Vay, phwong trinh duwong thdng A: {y = —3
z=1+1
N . ;o ~ ~ s N N 2 T — ]. Yy + 1 z N
HT 47. Trong khong gian v&i hé toa dd Ozyz, cho diém M(2; 1; 0) va duwong thang A: 5 = X = - Lap

phwong trinh ca dwdng thing d di qua diém M, cit va vudng goc véi A.

Giai

Tacé: iy = (2;1;—1).GoiH=d n A Gid st H(1+2t;—1+ ;1) = MH = (2t — 1t —2;—t).

Theo d& bai, d L A= MH Liiy = 22t—1)+(t—2)—(—t)=0 - t:%:{id:Bﬁ:(l;—él;—Q)

r=2+4+t
=>d:qy=1—4t.
z =2t
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HT 48. Trong khong gian v&i hé truc toa do Ozyz, cho mit phing (P): z + 2y — 2z + 1 = 0va hai diém A(1;7; -1),
B(4;2;0). Lap phwong trinh dwong thdng d 1 hinh chiéu vudng géc ciia dwong thdng AB trén (P).

Giai
Goi C 12 hinh chiéu cta A trén (P).
Goi A 1a dwong thdng qua A va vudng goc véi (P)

Suyra, C = AN(P).

Tacé: A L (P)= A cémotvec-to chiphwong:i, =1, = (1;2;—2)

r=14+1
Vay, phwong trinh dwong thang A : {1y = 7 + 2¢
z=—1-2t

Taco, C € Anénsuyra C(1+c¢,7+2¢,—1—2c)

Mitkhiac, C € (P)=14+c+14+4c+2+4c+1=0&c=-2
Vay, C(~1;3;3)

Goi D 13 hinh chiéu cua B trén (P). Twong tw trén ta cé : D(3;0;2)
Khidé, tacé: d = CD.V6i CD(4;—3;—1)

Vay, phwong trinh dwong thing d : xT—S -4 i 2

HT 49. Trong khdong gian v&i hé toa dd Ouzyz, viét phuong trinh hinh chiéu vudng géc cia dudng thing

g P =0 trén matphing Pz —2y+2+5=0
30212320 rén mit phang P: 2z —2y+ 2z =0.

Giai

T =4t

Phwong trinh tham s6 cia d: jy = —% + 7t . Mt phang (P) c6 vec-to phap tuyén 7 = (1;—2;1).
z =2t

Goi A=dn(P) = A[4;1—21;2].Ta cé B[O;—g;o € d,B[O;—g;O] g (P).

.Z.é]
6’ 3)

z=4+16¢

Goi H(z;y;2) 1a hinh chiéu vudéng géc ctia B trén (P). Ta tim dwoc H [

W |

Goi Ala hinh chiéu vudng goc ctiad trén (P) = Adiqua Ava H

—Ac6VICP @ = 3HA = (16;13;10) = Phuwongtrinh cia A: yy = % +13t.
z=2+10t

HT 50. Trong khong gian v&i hé toa dd0 Oxyz, goi A, B, C Ian lwot giao diém clia mit phing (P) 6z +2y+32—-6=0
v&i Oz,0y,0z. Lap phwong trinh dwong thang d di qua tAm dwong tron ngoai tiép tam giac ABC dong thdi vudng goc
v&i mit phing (P).

[y
=4

Giai
Tacéd: (P)N Oz = A(1;0;0); (P)NOy = B(0;3;0); (P)N Oz =C(0;0;2)

Goi Ala duong thing vudng goc (OAB) tai trung diém M cuia AB;
(0) 12 mat phing trung trwc canh 0OC;
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[ tAm mdt ciu ngoai tiép t& dién OABC. Tacé: I = AN (a) = I[%;g;l] .
Goi ] tam dwong tron ngoai tiép AABC thi 1] O (ABC), nén d chinh 1a dwong thing].
m:l+&
2

= Phwong trinh dwong thing d: |y = g +2t.
z=143t

HT 51. Trong khong gian véi hé toa dd Oxyz,cho 3 di€ém A(1;2;—1),B(21;1);C(0;1;2) va dwong thing

d: . Lap phuwong trinh dwong thdng A di qua tryc tAm cla tam gidc ABC, ndm trong mat phing

r—1 y+1 2z+2
2 -1 2
(ABC) va vudng gbc véi dudrng thing d.

Giai

Tacé AB = (,—1:2), AC = (—L;—1;3) = |AB, AC| = (=1, —5—2)
= phuong trinh mit phdng (ABC):z +5y +22—9=10

Goi tryc tAm clia tam giac ABC la H(a;b;c), khi d6 ta cé hé:

BH.AC =0 a—b+2c=3 a=2
CHAB=0<4{a+b—-3c=0 < ib=1= H(2;11)
He(ABC) |a+5b+2=9 |c=1

Do dudng thing A ndm trong (ABC) va vudng gbc véi (d) nén:

iy Ligpe - .
iy Ly = up = [”ABCv“d]— (12;2;—11).

A N N 2 r—2 y—-1 z-1
Vay phwong trinh dwong thang A : = =
Yy p g g g 2 5 11

http://www.Luuhuythuong.blogspot.com

Dang 2: Viét phwong trinh dwong thang lién quan dén mot dwong thang khac

HT 52. Trong khong gian v&i hé toa dd0 Ozyz, cho diém M(2; 1; 0) va dudng thdng d :17—1 = yTH = il Viét
phwong trinh clia dwong thing A di qua diém M, cit va vudng goc véi duong thing d va tim toa dd diém M’ d6i xirng véi

M qua d.

Giai
r=1+42¢
PTTScla d :{y = —1+¢.d cé vec-to chi phwong ¥ = (2;1;—1).
z2=—t

Goi H 1 hinh chiéu clia M trénd = H(1 + 2t;—1+ t;—t) = MH = (2t — ;,~2 + t;—1)

Taco6 MH Od < ﬁ.ﬁ:o - t:zzH[z;—l;—z],ﬁz 1;—é;—z
3 3 3 3 3 3 3

Phuwong trinh dwong thang A: IT_2 _y=l_ =
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Goi M’ 1a diém d6i xirng ctia M qua d = H 13 trung diém cia MM' = M/[g;—g;—g] .
HT 53. Trong khong gian v&i hé toa dd Ozyz,cho duwong thing d: L ;: 1_y _22 . ; 2 va mit phang

(P):z+ 3y +22+2 = 0.Lap phwong trinh dwong thdng A song song v&i mat phdng (P), di qua M(2; 2; 4) va cit dwong

thang d.
Giai
r=—-1+4+3t
DPuong thang (d) c6 PTTS: {y =2 —2t .Matphing (P) c6 VTPT 7 = (1; 3; 2)
z2=2+2t

Gid st N(-1+3t;2-2t;2+2t) Od = MN = (3t — 3,—26:2¢ — 2)

PEMN // (P) thi MN. = 0 & ¢ = 7= N(20; ~12; 16)

2 y—2 z-4
-7 6

Phwong trinh dwong thang A: v ;

HT 54. Trong khong gian v&i hé toa dd Ozyz, cho 2 mat phéng (P), (Q) va dwong thing (d) 1an lwgt c6 phwong trinh:

(P):z—2y+2=0,(Q):2—3y+32+1=0, (d): a ;1 = % = ZT_l Lap phuong trinh dwdng thing A ndm trong (P)

song song v&i mit phang (Q) va cit dwong thang (d).

Giai

(P), (Q) lan lwot ¢6 VTPT Ia iijy = (1,-21),7i) = (1,—33) = [ﬁp,ﬁ ]: (—3—2—1)

Q
PTTScla(d): z =142ty =42 =1+¢.GoiA=(d) n (A) = A1 +2¢t41+¢).
DoAO(P)nén: 1+2t—2t+1+t=0&t=-2= A-3;—2-1)

Theo gia thiét ta co: | _

up L g AT [ﬁP’ﬁQ} =(=3-2-1)

Vay phuwong trinh dwong thang (A) : = =

HT 55. Trong khong gian v&i hé toa dd Ozyz,cho 3 di€ém A(1;2;—1),B(21;1),0(0;1;2) va dwong thing

. Lap phwong trinh dwdng thing A di qua truc tAm cda tam gidc ABC, nim trong mit phing

(d):

r—1 y+1 2+2
2 -1 2
(ABC) va vudng goc voi dudng thing (d).

Giai
Taco AB = (—1:2), AC = (—1;—1:3) = | AB, AC| = (—1;—5—2)
= phwong trinh (ABC): 2 +5y+22—-9=10

Goi truc tam cia AABCla H(a;b;c) {CHAB=0 < <3a+b—3c=0 < b=1= H(2LI)
H e (ABC) a+5b+2c=9 c=1
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b A A L A ﬂA J_ ﬁABC hod — —
Do (A) O (ABC) va vudng géc véi (d) nén: i, L1, =y = [nABC’nd] = (12;2,—11)
= PT dwong thing A : -2 _y-l_z-1

12 2 —11

HT 56. Trong khong gian véi hé toa d6 Ozxyz,cho mit phing (P): z+2y—2+5=0, dwong thing

r+3  y+1 22—
) 1

(P), dong th&i vudng goc véi d. Tim diém M trén A sao cho khoang cdch AM ngdn nhit.

d 3 va diém A(—2;3;4). Viét phwong trinh duwdng thang A ndm trén (P), di qua giao diém cta d va

GoiB=dn (P)= B(-10;4).Vi

AC(P Uy L 7
()né{A P

Ald Uy L

rT=-1+1
Do d6 ta c6 thé chon N :é[ﬁP’ad] =(;-1;—1) >PTcliaA: {y =—t

z=4-1

4 14 14
Gid st M(—1+t—t:4—) €A = AM =32 + 8t +10 = 43 t+§] 5 2
Diu"="xayra < t = 4 M[Z;E;E].VéyAM dat GTNN khi M[Z,é,l—]
3 33 3 3 3

HT 57. Trong khong gian véi hé toa do Ozyz, cho diém A(3;—1;1), dudong thidng A: % = yT—Q = g, mit phing

(P):z—1y+ 2—5 = 0. Viét phwong trinh ctia dwong thing d di qua diém A , ndm trong ( P) va hgp véi dwong thing A

mot géc 457,

Giai

Goi 1y, i, lanlwotlacacVTCP clad va A; 7i,1a VTPT cla (P).
bit i, = (a;;c), (a®> +b% 4+ ¢* = 0).Vid nim trong ( P) nén ta c6 : np L,
=a-b+c=0 = b=a+c (1).
|a+2b+2c| _ﬁ

Va? +b% +¢ .3

Theo gt: (d,A) = 45" « S2a+20+c) =90 +02+%)  (2)

Thay (1) vao (2) taco: 1462+30ac:()<:>c:0;c:—%
r=3+1
+V6i ¢c=0:chona=b0=1=PTTScladla: {jy=—-1-1¢
z=1
r=34Tt
+ Véi c:—%: chon a =7 ¢=—-15 b=—-8 =.PTTScladla: {y = —1- 8¢
z=1-15¢t
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r—3 y+2 z+1
2 1 —1
(P):z+y+2z+2=0.Goi M la giao diém cta d va (P). Viét phwong trinh dudng thdng A ndm trong mit phing (P),

HT 58. Trong khong gian toa dd0 Ozyz,cho duwdng thing d: va mit phang

vudng goc voi d ddng thoi khoang cach tir M téi A bang \/E .

Giai
xr=34+2
PTTSd: jy = -2+t = M(1;—3;0).(P) c6 VTPT FiP = (L1;1),d c6 VTCP ﬂd =(21;,-1)
z=—1—1

Vi A nam trong (P) va vudng géc véi d nén VICP i, = [ﬂd, ﬁp] =(2,—31)
Goi N(a;b;c)la hinh chiéu vudng géc ciia M trén A, khi d6 MN = (a—1b+ 3;¢).

WLQA at+b+ect2=0
Tacod {N € (P) = 12a—3b+c—11=0 = N(5; -2;-5) hodac N(-3;-4;5)
MN =12 |(@—12 +(b+3)* + 2 =42

5 y+2 245
-3 1

* V61 N(5; -2; -5) = Phwong trinh ctia A : = ;

3 y+4 2-5

« V6i N(-3; - 4; 5) = Phuong trinh ciia A : 2 ;L - :

HT 59. Trong khong gian v&i hé toa d0 Oxyz,cho mit phing (a):z+y—2—-1=0, hai dudng thing

AL _11 = il = %, A % =4 ZTH Viét phwong trinh dwong thing d ndm trong mit phing (o) va cit A'; d va

(A) chéo nhau ma khoang cich giita chiing bang @ .

Giai

(@) c6 VTPT 7 = (1;1,—1),Ac6 VTCP iy = (=1;—11) = A0 (a).

Goi A=A'N(a) = A0;0;-1); B=AN(a) = BL0:0) = AB = (1;0;1)
Vi d C (a)vad catA' nénd diqua A vaA O (a) nén moi dwdng thiang nam trong () va khong di qua B déu chéo véi A.

Goi 4, = (a;b;c) laVTCP cla (d) = 4 i=a+b—c=0 (1)

va i, khong cing phwong véi AB (2)

E,ﬁ 21)2 AV
Ta c6: d(d,A) = d(B,d) = -uzi - &zﬁ (3)
2| 2 2yt 2
a=20
Tr(1)va(3)= ac=0 - .
c=0
=0
*Véia=0.Chonb=c=1=14;, =(0L1) =>d:{y=t
z=—14t
T=1
-V(')'ic:O.ChQna:—b:1:ﬂd:(l;—l;o):d; y=—t
z=-1
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Dang 3: Viét phwong trinh dwong thang lién quan dén hai dwdng thing khac

HT 60. Trong khong gian v&i hé toa dd0 Ozxyz, viét phwong trinh dwong vudng goc chung cta hai dwong thing:

. 5 9 T=3+T7t
T — y— z— R
JAVEE: = = va Ayj:iy=1-2t .
L 2 ~1 271
z=1-3t
Giai
r=7+1t'
Phuwong trinh tham s6 ctia A, :{y = 3 +2¢'
z=9—1t'

Goi M va N Ian lwot 1a giao diém clia dwong vudng goc chung véi Aq va A,
= M(7T4+a;34+2a:9—a),N(3+ 7b;1—2b;1— 3b)

VTCP lan lwgt cia Ay vaAzla 4 =(1; 2;-1) va b = (-7:2;3) MN = (3b—a—4;—2b—2a—2;—-3b+a—8)

My La |[MNa=0 {
Taco: 1. &4 .. o

a=0 M(7;3;9)
MN L b MNb=0

=
b=0 N(3;1;1)
DPuwong vudng géc chung A chinh 13 dwong thing MN.

z—3 y—-1 2z-1
1 4

Vay, phwong trinh dwong thing A :

HT 61. Trong khong gian véi hé toa do Oxyz, viét phwong trinh duwdng thing d di qua diém M(—4;—5;3) va cit ca

r=5-3 )
haidwb'ngthflng:dl: y=—T+21 VédQ:I_ :y;:l:Z—;.
z=1t
Giai
a::5—3t1 I=2—|—2t2
Ta c6 phwong trinh cac dudng thing: dyiyy=-T+2t, dy:jy=-1+31.

Goil A=dNdy,B=dnd, = AB5—3t;—T+245), B2+ 2t;—1+ 31— 5t,).
MA = (=3t + 92t — 2, —3), MB = (2t + 6;3t, + 4 —5t, —2)

[MA, MB| = (134, — 8, + 134, +16,— 13, + 39%,;—134t, — 24t +31t, + 48)

S L [t =2
M, A, B thing hang -~ MA, MB cung phwong « [MA7 MB] =0 - tl 0
) =
= A(~1;,-3:2),B(2-1L1) = AB = (3:2:—1)
r=—4+3t
Puong thang d qua M(-4; -5; 3) vacd VTCP AB = (3;2;—1) = d:{y = -5+ 2t
z=3—-1
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HT 62. Trong khong gian véi hé toa dd Ozxyz, cho hai dwong thing A}, A, va mit phdng () c6 phwong trinh 1a

=2+t
-1 1 2 N \ 2 . .
AVES y:5+3t,A2:x1 :yi_ :Z; ,(@):z—y+2z+2=0. Viét phwong trinh dwong thang d di qua giao
z=1

diém cia A, véi (a ) dong thoi cat A, va vudng géc véi truc Oy,

Giai
T=2+t t=-1
. e , . i L |ly=5+3t z=1
Toa dd giao diém A ctia (o) va A, thod man hé & = A(1;2;-1)
z = y:

r—y+z+2=0 z=-1
Truc Oy ¢6 VTCP 1a j = (0;1;0).
Goi d 1a dwong thang qua A cat A, tai B(1+t—1+41;-2+2t).

AB=(t;t—3.2t—1);d L Oy & ABj= 0ot =3 = AB = (3;0;5)

r=14+3u
Puong thing d di qua A nhidn AB = (3;0;5) lam VTCP c6 phwong trinh 13 {y = 2
z=—1+45bu

HT 63. Trong khong gian véi hé toa dd Oxyz,cho hai mit phing va hai dwong thang c6 phwong trinh
r+5 y—3 z+1 d r—=3 y+1 2-2
2 —4 3 77 2 3

phwong trinh dwong thang A song song véi hai mat phing (P), (Q) va cit dy, d2

. Viét

(P):3z+12y—32—-5=0va (Q):3z—4y+92+7=0, d, :

Giai
(P) cO VTPT 7, = (15 4; — 1), (Q) c6 phap vecto ﬁQ =(3;,—4;9)
dl c6 VTCP ﬁl =(2;,—-4; 3), d2C6 VTCP ﬂ2 =(-2;3;4)
Goi A=AnNd = A(=5+20a;3—4a;—1+3a); B=ANd, = B(3—2b;—1+ 3b;2 + 4b)

Tacé: AB = (—2b—2a + 8;3b + 4a — 4:4b — 3a + 3)

1
Goiu =—[iip; i) = (8; —3; —4
i = Ly g = )

Theo dé bai: A//(P):>Z}_B’cfmgphu'o'ngv()'i17
A//(@)
AB = kil Qb%fazgzii 2211 A5-12)
= =ku < +4a—-4=-3k & {0=—-1= B(5:—4:—2)

4b — 3a + 3 = —4k c=1
Pudng thing A chinh la dwong thdng AB.

z+3 y+1 2-2
-3 —4

Vay, phwong trinh duwong thang A :
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HT 64. Trong khong gian véi hé toa do Ozyz, cho mit phang (P): 2z —y + 22 —3 =0 va hai dwong thing dy, d; 1an

lwot c6 phwong trinh w_4:y—_1:ivé1 $+3:y+5:z—7
2 2 -1 2 3 -2

. Viét phwong trinh dwong thing A song song v&i

mdt phang (P), cat d; va d, tai A vaBsaocho AB = 3.

Giai
Ae(d) = A4 +261426—-t); Be(dy) = B(—=3+2t;—543t";7—2t')

AB = (—T+2t' — 26643t — 2572 +1), fip = (2-1,2).

ABi. — =2 —
ABiip =0 { = A2-11),AB = (-1,2;2).

Tir gia thiét ta cé:
AB=3 t=-1

= Phuong trinh dwong thing (A): — _12 =¥ _2|_ 1_z ; ! .

HT 65. Trong khdéng gian véi hé toa dd Ozyz,cho mit phidng (P): 2x—y+2+1=0 va hai duong thing

d :x—1:y+2:z—3 d. :$+1:y_lzZ;2.Vié'tphu’o'ngtrinhdlr(‘)’ngthﬁngAsongsongv()'i(P),Vuﬁngg(’)c

9 1 3 72 92 3

véi d; vacét d, tai di€ém E c6 hoanh dd bang 3.

Giai
dy c6 VICP @) = (2;1;3), d, c6 VTCP i, = (2;3;2), (P) c6 VTPT 7 = (2;—1;1).

Gid st Aco VTCP 4 = (a;b;¢), E € dy c6 x5, =3 = E(3;—1;6).

T A J(P) un =0 2a—b+c=0 a=—c Chon i — (L1 1
aco AJ_dl ’l_j:’[_j:l:O@ 2a+b+3C:O@ b:—C:> QHU—(,,—)
=341
= PT duong thdngA: { y =—1+1¢; .
z=6—t

HT 66. Trong khdong gian Ozyz,cho hai duwdng thang d,dy va mdt phing (P) c¢6 phuong trinh:

(d): :—:§, (dy) : x;2: yllz ZII; (P):z+y—2z+5=0.Lap phwong trinh duwdng thdng d song

song véi mdt phang (P) va catd,,d, 1an luot tai A, B sao cho d6 dai doan AB nhé nhit.

Giai

bat A(—1+4a;—2+ 2a;a), B2+ 2b;1+b;14+b) = AB = (—a+20+3—-2a+b+3—a+bd+1)

Do AB // (P)nén: AB L ii, = (1;1;—=2) & b= a—4.Suyra: AB = (a— 5—a —1;—3)

AB = \/(a —52 4 (—a—1? +(=3)? = v20% —8a+35 = \/2(a —2? 427 >33

a= -
Suy ra: min AB = 3\/3 & o o’ A(1;2;2), AB = (—3;—3;-3).

Vay d::vIl:y—sz—Q.
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T=1
HT 67. Trong khong gian véi hé toa dd Ozyz, cho hai dwong thing d, : v ;— 8 _y ; 6_z _110 vady iy =2—t
B z=—4+4+2t

Viét phwong trinh dwong thing d song song véi truc Ox va cit d; tai A, cit d; tai B. Tinh AB.

Gidi
Gia ste: A(—8 + 266 + 1310 — ) Ody, B(ty;2 —ty;—4 +2t,) Dde.

= AB = (t, — 2t +8—t, —t, —4);2t, +t, —14).

— . : —t,—t,—4=0 [t =-22
AB,i = (1;0;0) cung phwong - o 4+t —14=0 " |t =18
2 1 - 2

= A(—52—16;32), B(18;—16;32).

r=—-52+t;
= Phwong trinh dwong thing d: | y = —16;
z =32

HT 68. Trong khong gian véi hé toa dd Owyz,cho mit phdng (P):2z—y+22=0 va 2 dwong thing
r—1 y—1 2z-1 r—1 y—2 =z L x . \ 2 5 < 2
(d): I (d ') : - 1 1 Viét phwong trinh dwong thang (A) nam trong mit phang (P),

vudng gbc véi dwong thing (d) va cat dwong thang (d).

iai
r=1-2t
Tacé iip = (2—12), i, = (1;3;2) vaPTTS clia (d"): {y =2 +1¢
z=1

GoiA=(d) n (P)= Al — 22+ t1).
DoAD(P)nén: 21 —2t)—2—t+2t =0t =0 = A(;2;0)
Mgt khac (A) nam trong (P), vudng géc véi (d) nén i, vudng goc véi 7ip, i,

f . I \ -1 -2
= tacothé choni, = [np,ud] = (—8;—2;7) = Phuwong trinh A:I_—8:y_—2:§

HT 69. Trong khong gian véi hé toa do Ouzyz, viét phwong trinh dwong thing d vudng goc véi mat phing (P):

r=—-1+1
z+y+2z—1=0 dongthoi cat ca hai dwong thang d, :x—_lzy——'—l:§vé dy :{y=-1 ,v6iteR.

z=—t
Giai
Ldy M edy = M(1+2t;-1—t;34); N €dy = N(-1+1;-1;—t)
Suyra MN = (t —2t, —2it;;—t — 1,
4
— . b=y 1 3 2
(d) L(P)< MN =ki;k€eR <t-2t —2=t =—t—t < 5 >M=|—;——;——=
y = 57 5 5
1 3 2
Sdic——=y+—-—=z2+-—
5 5 5
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T =1
HT 70. Trong khong gian v&i héBltod do@ Ozyz,cho ba dwdng thingcd phwong trinh dyy=4—-t
z=—-1+4+2t

y—2 z d x4+l y—1 =241

d : = Viét phwong trinh dwong thidng A, biét A cit ba dwong thing

3 3" 3 ;5 2

z
1
d,, do, ds 1anluwottai cic diém A, B, Csaocho AB = BC'.

Giai
Xét ba diém A, B, C lan lwgt nam trén ba dwong thang d;, d,, ds.
Gia st A(t;4—-t;—1+2t), B(u;2 — 3u;—3u), C(—1+5v;142v;—14v).
Ta c6: A, B, C thdng hang va AB = BC < B1a trung diém cta AC

t+(—145v) =2u t=1
S14—t+(14+20)=2.2—-3u) = {u=0 = A(1;3;1), B(0;2;0), C(—1;1;—1).
—142t+(—14v) =2(—3u) v=0

Puong thﬁng A di qua A, B, C c6 phurong trinh: % =< - ==

http://www.Luuhuythuong.blogspot.com

Dang 4: Viét phwong trinh dwong thang lién quan dén khoang cach

r =244
HT 71. Trong khdéng gian véi hé toa dd Ozyz,cho duwong thingd:{y=3+2tva mit phing
z=-3+1

(P): —z+y+22z+5=0. Viét phwong trinh dwong thdng A ndm trong (P), song song véi d va cach d mot khoang 1a

4

Giai
Chon A(2;3; — 3), B(6;5; — 2) €(d), ma A, B0 (P) nénd O (P).

Ul

Goi u 1a VTCP cua d; U (P), qua Avavudng gocvoid thi {_ 1 Hd
ulu

P

nén ta chon 4 = [u,,ip]| = (3;-9;6).

r=24+3t
Phwong trinh cia dwong thing d, : iy =3 -9t (t € R)
z=-3+6t

Lay M(2+3t; 3 - 9t; — 3+6t) 0(d,) . Ala duwong thdng qua M va song song vdi (d).

Theo dé: AM — /14@\/9t2+81t2+36t2 :\/ﬂ@ﬂ:%@t:i%

1 x—1 y—6 2z+5
e t=—= = M(1;6;-5) = (A,): = =
3 ( )= (8= 2 1
1 r—3 y z+1
e t===M(3;0;—-1) = (A,): =< =
3 ( ) = (4y) 1 5 )
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HT 72. Trong khéng gian véi hé toa dd  Oxyz,cho mat phing (P):x+y—2+1=0 va dwong thing

d:Z I 2_y _11 =z _31 . Goi I 1a giao diém cta d va (P). Viét phwong trinh cia dwong thing A nam trong (P), vudng

gbc véid sao cho khodng cach tir I d&n A bdng h = 3\/5 .

Giai

(P) c6 VTPT 7, = (1;1;—1) vad c6 VTCP 4 = (1,—1;=3). I = d N (P) = I(1;2;4)

[y

Vi A C(P);A Ld= A cévécto chiphuwong iy =[ii,, i| = (—4;2—2)
Goi H 1a hinh chiéu cta I trén A = H € mp(Q) qua I va vudng géc A
= Phwongtrinh (Q): —2(z—-1)4+(y—2)—(2—4) =0 -2zr4+y—2+4=0

r=1
Goi d, = (P) N (Q) = d, c6 VTCP [ﬁp;ﬁQ]:(O;?,;?,) = 3(0;L1) va d, qual =d, : {y =2+t
z=44+1

. t=3
Gidstt H € d, = H(L;2+ 14+ ) = IH = (0;;¢) . Ta cé: [H = 32 < V22 =342 & L

* V6i t =3 = H(1;5;7) = Phuwong trinh A:z;l = y;‘r) = z_17

*V6i t = —3 = H(1;—1;1) = Phuong trinh A : f”_2 . =

HT 73. Trong khong gian véi hé toa d0  Ozxyz,cho mit phing (P):2x+y—224+9=0 va dudng thiang

d:Z —1'— 1_y ; 1_z _13 . Viét phwong trinh dwong thing A vudng goc véi (P) va cat d tai mot diém M cach (P) mot
khoang bing 2.
Giai
ViA O (P) nén Anhén 7, = (2;,1;,—2) lam VTCP.
-8
Gidst M(t—1L;7t+1;3—t)€d.Tac: dM,(P))=2 = [11t+2/ =6 = 411
St
+Vé’it:—§: M[—B;—ﬁ;ﬂ] =M {x——g—l—%; y:—ﬁ—kt; z:ﬂ—Qt
11 11 1111 11 11 11
R e O LT
11 11 11 11 11 11 11

http://www.Luuhuythuong.blogspot.com

Dang 5: Viét phwong trinh dwong thang lién quan dén géc

HT 74. Trong khong gian véi hé toa dd Ozyz, cho diém A(3; -1; 1), dwong thang A: % _y=2_ % va mit phang (P):

xz—y+ 2z —5=0.Viét phwong trinh tham s ctia dwdng thing d di qua A, ndm trong (P) va hop v&i duwdong thing A mot

gbc 459

Giai
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Goi 1y, lx,7p 1an lwgtla cac VTCP ctia d, A va VTPT cia (P).
Gid st i, = (a;b;c) (@® +0* +2 =0).
+VidO(P)nén 4y, L7, =>a—-b+c=0 < b=a+c (1)

|a+2b+20| :ﬂ B

Y o 2a+2+¢? =9a®+2+2) (2)
3\/a2+b2+62

(T8) =i -

c=0
Tir (1) va (2) tadwoc:  14¢> +30ac=0 -
w (1) va (2) ta duoc ¢+ 30ac 1504 7c = 0
=341
+V6ic=0:chona=b=1=PTTSclad: { y=—-1—-1;
z=1

+Véil5a+7c=0:chona=7,¢=-15b=-8

r=34"Tt
= PTTScuad: {y=—1—8¢; .
z=1—-15¢

HT 75. Trong khong gian véi hé toa dd Owxyz, viét phuong trinh dwong thdng A ndm trong mit phing

P):x+y-2+1=0,catcaicdwongthing d, : {y =t i d, iy =1+t vataovési d, mdtgdc 300,
g g & 2 §
z=2+2t z=1-2t
Giai

Tacé d; C(P).Goi A=d,N(P) = A(5-15). d c6 VTCP 4, = (;1;2).
Ldy B(l+ 62 +20) €d, = AB = (t—4;t + 1,2t — 3) 1a VTCP ctia A
_ t=—1
67 — 9| V3

Ta cé cos(A,d,) = cos 30" == B
NN R U

r=5+1
+Véit=—1thi AB = (—50;—5) = d: {y = —1
z=5+1t
=25
+Véit=4 thi AB=(0;5;5) =d: ly=—1+¢
z=5+1t

http://www.Luuhuythuong.blogspot.com

Dang 6: Viét phwong trinh dwong thang lién quan dén tam giac

HT 76. Trong khéng gian véi hé toa dd Ozyz, cho AABC v6i toa d6 dinh C(3; 2; 3) va phwong trinh dwong cao AH,

phuong trinh dwong phéan gidc trong BD lan lwot la: d, : z I 2_Y I S 2_23, d : 1:;1 =¥ _24 =z I 3. Lap

phwong trinh dwdng thang chiva canh BC cia AABC va tinh dién tich cia AABC .

Giai

Goi mp(P) qua C va vudng géc véiAH = (P) L d = (P):x+y—22+1=0
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B =(P)Nd, = B(1;43) = phwong trinh BC : {z =142t y =4 -2t 2 = 3

Goi mp(Q) qua C, vudng goc vdi dz, (Q) cat dz va AB tai K va M. Ta cé:
(Q):z—2y+2—-2=0= K(2;2;4) = M(1;2;5) (Kla trung di€ém ciua CM).

r=1
= AB:ly=4+2,do A= ABNd = AL25) = S, 5o :%HE,RH:Q@.
z2=3-2t

HT 77. Trong khong gian véi hé toa dd Oxyz,cho AABC véi A(1;—1;1) va hai dwong trung tuyén lan lwot c6

r=1-—t
phwongtrinhla d, : g = y_—31 —_ _22 ydy 1y = . Viét phwong trinh dwong phén gidc trong cia goc A.
B B z=1+1
Giai

Tacéo A¢ d,A¢d,.Goi M €d, N €d, lanlwotla trung di€m AC, AB.
N 5014+8) = B 2611+21). Bed =t :% = B(0;1:2)
MQ2t1-362-2t) = C(4t - 1;3-6t;3-4t). Ced, =t :%:> C(1;0;1)

Tacé: AB = \/E, AC =1.Goi AD la dwong phan giac trong ctia géc A thi DB = —\/EDC

Jo 1 2446 —1 2+4V6 1
14+6; 146 1++6 146 146 146

R

= AD =

=D

. -1 1 -1
Vay phwong trinh dwdng thang AD la: a _yt: _z .

-1 2446 1

http://www.Luuhuythuong.blogspot.com

Dang 7: Viét phwong trinh dwong thang lién quan téi min - max

HT 78. Trong khong gian Ozxyz, cho dwong thing d: % = yT—l = Z+11

phwong trinh dwong thing A qua A, vudng goc véi d sao cho khoang cach tir B téi Ala nhé nhat.

va hai diém A(1;1;—2), B(—1;0;2). Viét

Giai

d cévec-to chi phwong i, = (1;2-1).

Goi (P) 1a mat phing di qua A va vudng goc voi d.

Goi H 12 hinh chiéu vudng goc cta B 1én (P) khi d6 dwong thing A di qua A va H thoa yéu ciu bai toan.
Tacé: (P): 2 +2y—2—5=0.Gidsk H(z;y;2).

H e (P
Tacé: {— (P) = H[l;ﬁ;z]
BH i, cung phuong 333
= U, =3AH = (—2;5;8) = Phwong trinh A: x—lzy—1:z+2'
A 2 5 8
HT 79. Trong khong gian v&i hé toa dd Ozyz,cho dudng thang A : z ;1 = % _Z +11 va hai diém A(1;2;—-1),

B(3;—1;—5). Viét phwong trinh dwong thing d di qua diém A va cit dwong thang A sao cho khodng cich tir B dén
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duwdng thing d 12 16n nhit.

Giai

_

Gidstr d citAtaiM = M(—1+2t3t;—1—1t), AM = (=24 2t;3t — 2;—t),AB = (2;—3;—4)

Goi H 12 hinh chiéu cta B trén d. Khi d6 d(B,d) = BH < BA.Vay d(B,d) 16m nhit bing BA

S H=AoAM L AB & AMAB=0 & 2(—2+2)— 33t —2) + 4t =0 < ¢ =2 = M(3;6;—3) = PT dudng

théngd:zzlzy_2zz+1

2 -1

HT 80. Trong khong gian véi hé toa do Ozyz, cho hai di€ém A(1; 5; 0), B(3; 3; 6) va dudng thing A::L’T+1 = y_—ll = g
Viét phuong trinh dwong thing d di qua diém B va cit dwong thang A tai diém C sao cho dién tich tam gidc ABC c6

gia tri nho nhat.

Giai
x=—-1+2t
Phurong trinh tham s6 chaA: jy =1—t  .DPiém COA nén C(—1+ 2t;1 —t;2¢).
z =2t

AC = (=24 26—4— 1:20); AB = (2—2:6); |AC, AB| = (—24 — 26,12 — 8£;12 — 2¢)

= |46, 48] = 2182 36t 4+ 216 = 5= L ‘AC 48] = 18t —1)% + 198 > V198

Vay Min S = V198 khi ¢ =1 hay C(1; 0; 2) = Phwong trinh BC: i _2 = =

HT 81. Trong khong gian véi hé toa dd Ozyz, cho mit phang (P):z+3y—2—1=0 va cic diém A(1;0;0);
B(0;—2;3). Viét phwong trinh dwong thdng d nam trong (P) di qua A va cdch B mot khodng 16n nhit (nhé nhat).

Giai
Ta c6: A(1;0;0) € (P).Goi VTCP clia dworng thing d 12: @ = (a;b;ic), a® +b° + ¢ =0
Tacé: d C(P) & uiip =0 c=a+2b

AB = (—1;2;,-3) ; [@,A—é] = (—2a —7b;2a — 2b;2a + b)

= d(B,d) = ‘[ﬁ’ﬁ]‘ _ \/12a2 +24ab + 54b°

lal 9242 + dab + 5b°

H1:Néub=0thi d(B,d) =6

/12t2 24t + 54
+TH2: Néu b= 0.Pat t = 2= d(B,d) = sz/f(t)
b 22 + 4t +5

122 + 24t + 54

Xéthamsé f(t) = ——————— tasuy ra dwoc J6 <d(B,d) = f(t) < V14
22 +4t+5

So sénh TH1 va TH2 = /6 < d(B,d) < /14

Do dé:

a) min(d(B,d)) =6 < b=0.Chona=1= c=1
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r=1+1
= Phuong trinh duwdng thangd: {y =0
z=1

b) max(d(B,d)) =14 < a = —b.Chonb=-1=a=1,c=-1

r=1+1
= Phuwong trinh duwdng thang d: 1y = —¢
z=—1

ALY 272 hai diem A(0:—1:2),
2 1 -1
B(2;1;1) . Viét phwong trinh dwong thing d di qua A va cit dwong thing A sao cho khoang cach tir B dén d 1a 16m

nhit (nho nhat).

HT 82. Trong khong gian véi hé toa d6 Ozyz, cho dwong thing A :

Giai
Goi M =dNA.Gidst M(—1+2t;t;2—1t).VTCP clad: i, = A—]\Z =2t -1t +1;—t)

AB(2:2-1); [ﬁ;ﬁd} = (1-t;14—2t)

H‘lB’ﬁdH /121&2 —18t+18
= d(B,d) = = =/
(B |ﬁd| 612 —2t+2 10

. 1262 + 24t + 54
Xétham s6 () = 220 2O o o6 max f(1) = f(0) = 18; min f(t) = f(2) = -
2% + 4t +5 11
= \/1—T1 < d(B,d) <18
=3t
a) min(d(B,d)) = \/% & t = 2 = Phwong trinh dwong thang d: |y = —1+ 3t
z=2-2t
T =~
b) max(d(B,d)) = Jiseit=0= Phwong trinh dwong thingd: {y = -1+t
z=2—1
HT 83. Trong khong gian véi hé toa d0 Ozyz, cho dwong thing d : xT—l = yT_Z = %, hai diém A(1;1;0), B(2;1;1).

Viét phwong trinh dwong thing A di qua A va vudng gdc véi d, sao cho khoadng cach tir B dén A 12 16n nhit.

Giai
Ta c6 VTCP chad la: i, = (2;1;1) va AB = (1;0;1).
Goi H 1a hinh chiéu cia Blén A tacé:d(B,A)= BH < AB.
Do d6 khodng cich tir B dén A 16nnhitkhi H = A.
Khi d6 Ala dudng thing di qua A va vudng goc véi AB.
Ald

Tacé AL AB = C6 thé chon VTCP ctia A la 4, = [ﬂd,A—é} =(1;—-1-1)
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z=1+1
=PTcla A la:{y=1—t¢

2=t

HT 84. Trong khong gian v&i hé toa dd Ouzyz, viét phwong trinh dwong thing d di qua A(0;—1;2), cat dwong thang

AGEFL Y272 (6 cho khoang cach gitra d va dwong thing A, : =5 _ Y _ % 316n nhit.

Giai

Goi M =dNA,.Gidsir M(—1+ 22— t).VICP ctiad: ii, = AM = (2t — Lit + 1;—t)

A, diqua N(5;0;0) va c6 VICP 7, = (2-21); AN = (5;1;—2); (G370 | = (t = 1;4¢ — 1;6t)

[TzA,ﬁd].AN‘ 2
PPN N et RN B C e ) W W 73
[0 53(% — 10t +2
2
Xétham sé f(t) = N CE ) NN suy ra dwgc max f(t) = f(i) -
53t — 10t + 2 39

= max(d(A,d)) = ¥26 = Phuong trinh dwong thing d: {:1: — 29ty = —1—41t; 2 =2 + 4t

HT 85. Trong khong gian v&i hé toa do Ozyz, viét phwong trinh dwong thidng d di qua A(1;—1;2), song song véi mit

phdng (P):2x —y — 2 + 3 = 0, dong thoi tao véi dwong thang A : :ci—l _y=1_

-2

mot géc 16n nhit (nhé nhat).

DO |

Giai

Ac6 VTCP 1, = (1;—2;2).Goi VTCP clia dwong thang d1a @ = (a;b;c).

d /| (P) & i.ip, =0« c=2a—0.Goigbc gitta hai mat phang la a.

|50 — 40l (5a — 4b)?
= cosa = = —

3\5a2 —dab+202 3 V5a® —dab+2b°

+TH1: Néub=0thi cosa = %\/g

1| (5t—4? 1
+TH2: Néu b = 0. Dt t = < = cosa = —. Qz—.w/f(t)
b 3\52 —4t+2 3
, t—4)?
Xétham sé f(t) :u.Ta suy ra dwgc: 0 < cosa = 4/f(t) < @
5t% — 4t +2 9
So sanh TH1 va TH2, tasuy ra: 0 < cosa < #
Do dé:
a) min(cosa) =0 < %:% = Phwong trinh dwong thing d : -1 y;—l = 2;2
b) max(cosa) = % - %: —% = Phwong trinh dwong thing d: m;l = y+51 = Z;2
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HT 86. Trong khong gian véi hé toa dd Ouzyz, viét phwong trinh dwong thang d di qua A(—1;0;—1), cat dwong thang

A m;l = yz2 _ 2t sao cho goc gitra d va duong thang A, : 1_13 = y;Z = 2—53 1a 16n nhat (nho nhat).
iai
Goi M =dNA,.Gidst M(1+2t2+t;-2—1).
VTCP cliad: i, = AM = (2t + 2%t +2—1—1).Goi @ = (d,A,).
2 £ 2
= cosa =—. |[—————/f(t)
3 V62 +14t+93
, 2 9. 9
Xéthamsé f(t) = —— . Tasuy ra dwoc max f(t) = f(—=) = =;min f(¢) = f(0) =0
6t% +14t +9 o5
a) min(cosa) = 0 < t = 0 = Phwong trinh dwong thang d : xT—H = % =z +11
b) max(cosa) = % St= —% = Phwong trinh dwong thing d : :CTH = % _Z ;_ 1
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PHAN III VIET PHUONG TRINH MAT CAU

Dang 1: Viét phwong trinh mit ciu bang cach xac dinh tim va ban kinh

HT 87. Trong khong gian véi hé toa do Ozyz, cho diém I(1;—2;3). Viét phwong trinh mat ciu tAm 1 va tiép xic véi truc
Oy.

Giai
Goi M 13 hinh chiéu ctia I(1;—2;3) 1én Oy, ta c6: M(0;—2;0).
M = (-1;0,—3)=R=1IM = 10 13 ban kinh mdt ciu can tim.

K&t luan: PT mit ciu can tim 13 (z — 1% + (y +2)° 4 (z — 3)* = 10.

x=2t; r=3—t;
HT 88. Trong khong gian véi hé toa dd Ozyz, cho hai dwong thangd, :{y=t; vady:{y =1  .Chingminhd;va
z=4 z=0

dz chéo nhau. Viét phwong trinh mit ciu (S) c6 dwong kinh 1a doan vudéng géc chung cia d; va de.

Giai

Goi MN 1a dwong vuéng géc chung cta (di) va (d2) = M(2; 1; 4); N(2; 1; 0)

= Phuong trinh mit cau (S): (z —2)° + (y — 1 + (2 — 2)? = 4.

+1 y—2 2z+3

HT 89. Trong khong gian véi hé toa dd0 Ozyz, cho diém A(1; -2; 3) va dwong thing d : L 5 = . = . Tinh
khodang cach tir diém A dén dwdng thing d. Viét phuong trinh mit ciu tAm A, tiép xtic véi d.
Giai
BAa|
A, (d)) = [ Ja] _ V441964100 _
dl V141
PT mit cau tm A (1; -2; 3), bankinh R= 5v2: (2~ 1)2 + (y + 22 + (= - 3)2 = 50
o . P N R 2 T+5 yY—T7 Z . .. \
HT 90. Trong khong gian v&i hé toa do Ozyz, cho dwong thang d : 5 = — = 1 va diém M(4;1;6). Pwong
thang d cit mit cau (S), c6 tAm M, tai hai di€ém A, B sao cho AB = 6. Viét phwong trinh cia mit cau (S).

Giai
d diqua N(~57;0) vacé VICP & = (2—1;1); MN = (—9;6:—6).

Goi H 1a chan dworng vudng goc vé tir M dén dwong thang d = MH = d(M,d) = 3.

ABY
Ban kinh mit ciu (S): R? = MH? + [7} =18.

BE HOC VO BO' - CHUYEN CAN SE PEN BEN Page 35




GV.Lwu Huy Thwéng 0968.393.899

= PT mit cu (S): (z —4)° + (y — 1)* + (2 — 6)* =18..

HT 91. Trong khong gian véi hé toa dd Owyz,cho midt phing (o) : 22— y+22—3=0 va mit ciu
(8): 2% + y2 +22 20+ 4y — 8z — 4 = 0. Xét vi tri twong ddi cia mit ciu (S) va mit phang (a). Viet phwong trinh mat

cau (S') ddi xtirng v&i mit ciu (S) qua mit phang (a).

Giai
2 2 2 A X
(S):(x—l) +(y+2) +(z—4)" =25 c6tam 1(1;72;4) vaR=5.

Khoang cch tir 1 dén (a) 1a: d(I,(a))=3 <R = (a)va mit ciu (S) cit nhau.

r=1+2¢
Goi ] 1a diém d6i xirng clia I qua (0). Phwong trinh dwdng thang I : 1y = —2 — ¢
z=4+2t

Toa d6 giao diém H ctia I] va (a) thoa

2
Mt ciu (') c6 tdm ] ban kinh R’ = R = 5 nén c6 phwong trinh: (S'): (z 4+ 3)" + 1% + 22 = 25.

HT 92. Trong khdng gian véi hé toa dd Ozyz, 1ap phwong trinh mit ciu (S) biét rang mit phing Oxy va mit phing
(P): z = 2 lan lwot cit (S) theo hai dudng tron c6 ban kinh bing 2 va 8.

Giai
Tilr gia thiét ta c6 v6 s6 mat cau (S) thod YCBT. Goi (So) 1a mét cau c6 tam [(0;0;m) thudc truc Oz. Khi d6 mp(Oxy) va

mp(P) cat (So) theo 2 dwong tron tim O; = O(0;0;0), bankinh R, =2 vatam 0,(0;0;2),bankinh R, =8.

2
o s A L o B =22 4l 2 2
Goi R 1a ban kinh mat cau thi 2¢4+m =64+ (m—2) = m=16
R? = 8% +|m—2|

= R =265 va I,(0;0;16) . Suy ra mit ciu (S) c6 tAm I(a;b;16) (a, b O R), bénkinh R = 265 .

Vay phuong trinh mit cau (S): (z — a)? + (y — b)> + (2 — 16)> = 260 (a, b OR).

HT 93. Trong khong gian v&i hé toa dd Ozyz,cho midt phing (P): 2z —y—22—2=0 va dwong thing d:
r _y+l z-2
-1 2
mot dwong tron (C) c6 ban kinh bang 3.

. Viét phwrong trinh mit ciu (S) c6 tAm I thudc d, I cach (P) mdt khoang bang 2 va (P) cét (S) theo

Giai

Gid st I(—t;2t — 1;t + 2) € d, R1a ban kinh ctia (S), r 1a ban kinh cua (C).

Taco: d(I,(P)) =2« |-6t—5l=6 « | 6 . R =(d(1,(P))
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2 2 2
+V(’rit:l:1’[i;z;g]:($): [1:4—1] +[y+z] +[z—§J =13
6 6 3 6 6

2 2 9
11 14 1
+V"’”=—%=>1[—;——;—]:(S): [m—l—;] +{y+EJ +[z_l] =13

HT 94. Trong khong gian v&i hé toa dd Ozyz, cho 2 diém A(0; 0; 4), B(2; 0; 0) va mit phdng (P): 2x +y— 2z +5 = 0.

Lap phwong trinh mit ciu (S) di qua O, A, B va c6 khoang cach tir tAm I clia mit cAu dén mit phéng (P) bing

5
i

Giai

Gid st (S): 22 + 4 + 22 —2ax —2by —2cz+d = 0.

a=1
+Tw0,A,BO(S)suyra: ¢ =2 = I(1;h;2).
d=0
b=0
Tt PRI Ukt D T

%% %=

Vay (S): 22 + 4% + 2% —2x —4z = 0 hodc (S): 2% + 9> + 22 — 22+ 20y —42 =0

HT 95. Trong khdéng gian v&i hé toa dd Ouzyz,cho cac diém A(1;3;4), B(1;2;,—3),C0(6;—1;1) va mit phdng

(a):x+2y+22—1=0.Lap phwong trinh mit ciu (S) c6 tAm ndm trén mdt phing («) va di qua ba diém A, B,C . Tinh
dién tich hinh chiéu ctia tam gidc ABC trén mit phang («) .

Giai
Goi I(a;b;c) 1atAm mat cautacd:
M=1B |1=a?+B=0P+@—-cP=010-a’+2-b°+(-3—c’
JA=IC & {(1—aP +(B3=bF +(@4—c =(6—a) +(—1—b +(1—¢)?
Ie(a) a+20+2c—1=0
b+T7c=6 a=1
o {5a—4b—3c=6 < {b=—1=I1-11) = R>=1A>=25
a+2b+2c—1=0 c=1

= Phuong trinh (S): (z —1)> + (y + 1)? + (2 — 1) = 25

Tam gidc ABC déu canh bang 5v2 nén Sypc = &

AB = (0:-1-7), AC = (5—4-3) = = [AB,AC] = (~25-35:5)
I 17

cos((@),(ABC)) = ‘cos(na,p)‘ =

153
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Goi S' 1a dién tich hinh chiéu cta tam gidc ABC 1én mit phing ()

Tacd §'= 8, p.cos((a), (ABC)) = 50V3 17 _ 85 (dvdt)

1 153 6

-l _y+l
3 1
2x +y —2z +2 = 0. Lap phuong trinh mit ciu (S) c¢6 tdm ndm trén dwong thing d c6 ban kinh nhé nhit tiép xdc voi

(P) va di qua diém A(1; -1; 1).

HT 96. Trong khong gian v&i hé toa dd Ozyz,cho dwong thing d:

:% va mit phing (P):

Giai
Goillatamcta (S).10d= I(1+3t—1+#¢). BAnkinh R=1A= y11¢> —2¢ +1.

:|5t+3|:
3

R

M3t phang (P) tiép xtic vi (S) nén: d(I,(P))

t=0 =R=1
o 372 —24t=0 - t—24 T

= =
37 37
Vi (S) ¢6 ban kinh nhé nhit nén chont=0,R=1.Suyral(1;-1; 0).

Vay phwong trinh mit ciu (S): (z —1)? + (y +1)* + 22 = 1.

HT 97. Trong khong gian Ozyz, cho dwong thing d: IT_l = yT+2 = % va mit phing (P): 2z +y-22+2=0. Lap
phwong trinh mit cdu (S) c6 tAm ndm trén d, tiép xic v&i mit phing (P) va di qua diém A(2; -1; 0).
Giai

Goi 113 tam cita () = 1 (1+ 5~ 2;1). Taco d(L, (P)) = Al = ¢ =1; t:%.

Vay: (9): (22 +(y+ 1> +(z-1)> =1

2

2
hoac (S5): [z—ﬁ] +[y+E +lz—

2
7] 121
13 13

13 169

HT 98. Trong khong gian v&i hé toa do Ozyz, cho diém I(1;2;—2), dwong thang A: 2z —2 = y + 3 = z va mit phang
(P): 2z +2y + 2+ 5 = 0. Viét phwong trinh mit ciu (S) c¢6 tAm I sao cho mit phing (P) cit khdi ciu theo thiét dién 1a
hinh tron cé chu vi bdng 87 . Tir d6 14p phwong trinh mit phdng (Q) chira A va tiép xtc véi (S).

Giai

Tac6: d = d(I,(P)) = 3. Goir la ban kinh hinh tron thiét dién. Ta c6: 27r = 87 = r =4

¢ n e , s . e 4
Nhén thy mét cu (S) tiép xuc véi (A) tai diém M[g;—g;g] .
Do d6: (Q) chira (A) va tiép xdc véi (S) di qua M[g;_gé] va c6 VTPT MI %;—1—31;?]
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Vay phwong trinh mat ciu (S): (ac — 3)2 + (y + 1)2 + (z + 3)2

r—2

0968.393.899
= PT mit phang (Q): 6z — 33y + 30z —105 = 0.
T=1
HT 99. Trong khong gian véi hé toa dd Ozyz, cho dwong thing d:{y =—1 va2 mitphang (P): z +2y+22+3=0
z=—t
va (Q): z+2y+22z+7=0. Viét phwong trinh mit ciu (S) c¢6 tAm I thudc dwong thing (d) va ti€p xic véi hai mat
phédng (P) va (Q).
Giai
Gia st: I(t;—1;—t) € d. Vi (S) tiép xuc véi (P) va (Q) nén d(I,(P)) =d(I,(Q)) = R
- M :M e t=3.Suyra: R = 3,1(3;—1;—3).
3 3 3

HT 100. Trong khong gian véi hé toa do Ozyz, cho mit phing (P): z—2y—22+10=0, hai dwong thang (A1):
== % _ Z__ll  (0): I—IQ _ % — 2% 3 Vi phwong trinh mit ciu (S) ¢6 tim thude (Aq), tiép xiic véi (Az) va mitt
phang (P).
Giai
=241
Aiyy=t

; A, diquadiém A(2;0;,—3) vacé VTCP 4, = (1;1;4).
z=1-t
Gid stv I(2 +#;¢;1—t) € A, 1atdm va R la ban kinh clia mat cau (S).

Tacé: Al = (b4 —t) = |ALz,| = (5t — 44— 560) = d(I,A,) =

[41.8,) 154

|“2| 3

d(I,(P))

CRat—2t-20-6)+10 |t +10]
N

3

(S) tiép xtc véi A, va (P) = d(I,A,) = d(I,(P)) = I5t—4l=[¢t 410 - !

t=—1

.V@it:g:f[ﬂ.z.é],gzg:

2727 2

2 2 2
PT mit cau (S): [z—%] +[y_1] +[z+§] 81

2 2

eVéit=—1= I1;-12),R=3=PTmitciu(S): (z - 12 +(y+ 1> +(2—-2?%> =9
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Dang 2: Viét phwong trinh mit ciu bang cach xac dinh cac hé sé ciia phwong trinh

HT 101. Trong khéng gian véi hé toa dd Ozyz, cho 3 diém A(3;1;1), B(0;1;4), C(-1;-3;1). Lap phwong trinh clia mit
cau (S) di qua A, B, C va c6 tAm ndm trén mit phang (P):x +y -2z + 4 = 0.

Giai
PT mit cau (S) c6 dang: x2 + y2 + z2 - 2ax - 2by - 2cz+d = 0
(S)quaA: 6a+2b+2c-d-11=0
(S) qua B: 2b+8c-d -17=0
(S)quaC:2a+6b-2c+d+11=0
TamIO(P):a+b-2c+4=0

Gidiratadwgcia=1,b=-1,c¢=2,d=-3. Vay (S): x2 +y2+2z2-2x+2y-4z-3=0

HT 102. Trong khéng gian vé&i hé toa dd6 Oxyz, cho t& dién ABCD véi A(2; 1; 0), B(1; 1; 3), C(2;-1; 3), D(1;-1; 0). Tim
toa d6 tAm va ban kinh cia mat ciu ngoai tiép tr dién ABCD.

Giai
Ta tinh dwoc AB = CD =10, AC = BD =13, AD = BC = 5.
Vay tt dién ABCD c¢6 céc cip canh d6i d6i mot bang nhau.
Tiur @6 ABCD la moét ti dién gin déu.
Do d6 tAm ctia mat cAu ngoai ti€p cla ti dién 1a trong tAm G cia ti dién nay.

V14

VAay mat ciu ngoai tiép tir dién ABCD c6 tim la G[S;O;g] ,bankinh1a R = GA = T

http://www.Luuhuythuong.blogspot.com

Dang 3: Cac bai toan lién quan dén mat ciu

HT 103. Trong khdng gian véi hé toa dd Ozyz, cho miat phiang (P): 2x - 2y - z - 4 = 0 va mit cau (S): x2 + y2 + z2 - 2X -
4y - 6z - 11 = 0. Chitng minh ring mit phing (P) cit mit cau (S) theo mdt dwdng tron. Xac dinh toa dd tam va tinh ban
kinh ctia dwong tron do.

Giai

1(1;23; R= 144+ 9+11=5;d (I (P)) [20) —2(2) - 3 4 s rs
;233 R=N14+449+11=5;d((P) = — 3 <R=5.
Vi+a+41

Vay (P) cét (S) theo dwdng tron (C)

r=1+72t
Phwong trinh d qua I, vuéng géc véi (P) : Sy =2 —2¢
z=3—-1

Goi ] la tam, r la ban kinh dwong tron (C). JUd =] (1+2t;2-2t3 -t)

JO(P)=2(1+26)-2(2-2t)-3+t-4=0=t=1
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Vay tam dwong tron 1] (3; 0; 2), bankinhr= VR? — 1J% = 4

HT 104. Trong khong gian véi hé toa dd Ozyz, cho A(2; 0; 0), B(0; 2; 0), C(0; 0; 2). Tinh ban kinh mat ciu noi tiép tir
dién OABC.

Giai

Goi I, r1a tAm va ban kinh ctia mat ciu noi tiép tir dién OABC.

1 1 1 1 1
Voase = VioasViosctVoca +Vasc =§~’”~50AB +§~’”~SOBC +§~’”~500A + g”"'SABc =§~’”~STP
Mit khac: Lo 8 _ 2 (avt; Lo

atkhdc: Voo = —0A0BOC = =2 (@vtt); Spup = Sope = Soca = 50408 =2

J3 J3
Sppe = AB = 8=23 (@)= Spp =6+ /3 (avdy
3V 4
Dodé: r=—0ABC _ (dv do dai)
STP 6+ 2\/5
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PHAN IV TiM PIEM THOA PIEU KIEN CHO TRUOC

Dang 1: Xac dinh diém thudc mat phang

HT 105.Trong khong gian v&i hé toa do Ozyz, cho hai diém A(0; 0;-3) va B(2; 0;-1). Tim toa dd diém M thudc mat
phing (P):3z—y—2+1=0 dé€ AMAB la tam giac déu.

Giai
Gida st M(a;b;c) €(P) > 3a—b—c+1=0 (1.
. 2
2 2 =
MA® = MB da 4 8c=—4 3
AMAB déu - {MA2 = AB? - l6c=—1 - b:% :M[é;?;é}
M e (P) 3a—b—c=-1 1
c=——
6

HT 106.Trong khong gian v&i hé toa dd Ozyz, cho hai diém A(1;2;3) va B(3;4;1). Tim toa dd diém M thudc mit phang
(P):z—y+2—1=0 dé AMAB la tam giac déu.

Giai
Goi (Q) 1a mit phang trung trwc ciadoan AB = (Q): z +y—2—3=0

T =2
dlagiaotuyéncia (P)va(Q) =d: {y=t+1

z=1t

MOd= M(2t+1t) = AM =2t> — 8t +11.

ViAB = V12 nén A MAB déu khi MA = MB = AB

44418 6+18 4+18
T = M|2; 3 .

2 2

S22 8- 1=0st =

HT 107.Trong khong gian v&i hé toa do Ozyz, cho hai diém A(3;5;4) , B(3;1;4). Tim toa dd diém C thudc mit phang

(P):z—1y—2z—1=0 sao cho tam gidc ABC cin tai C va c6 dién tich bing 2017 .

Giai

Giast: C(a;b;a—b—1)€(P). AB=4.

AC:BC:>\/(a—3)2+(b—5)2+(a—b—5)2 :\/(a—3)2+(b—1)2+(a—b—5)2 =b=3

Goil1a trung diém AB = 1(3;3;4).

—4
S5 =N17 = CLAB = 417 = T =17 = B3—aP +(8—a)® =17 & Z_7
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+Véia=4= C(4;3;0) +a=T7=C(7;3;3).

HT 108.Trong khong gian v&i hé toa do Ozyz, cho ba diém A(0; 1; 2), B(2; -2; 1), C(-2; 0; 1). Viét phwong trinh mat
phing (ABC) va tim diém M thudc mit phing (P): 2z + 2y + 2z — 3 =0 sao cho MA=MB = MC.

Giai
Taco AB = (2—3—1),AC = (2 —1;—1) = i — | AB,AC] = (2:4;—8) 1 1 VTPT ctia (ABC)

Suy ra phwong trinh (ABC): z 42y —4z 46 = 0. Gid stt M(x; y; z).

-9

T g, | MA = MB = MC v 5 s

: Sy = ;35—

aco Me(P) Y 7:> (2 )
7= —

HT 109.Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(0;—2;1), B(2;0;3) va mdt phang (P): 2z —y—2+4=0.
Tim diém M thudc (P) sao cho MA =MBva (ABM) L (P).

Giai
Goi (Q) 1a mat phing trung trwc ctia AB= fiQ = éﬁ = (1;1;1) lamoét VTPT cta (Q).
I(1;—1;2) 1a trung diém ctia AB = Phwong trinh (Q):z+y+2—-2=0
Goi (R) la mat phing qua A, B va vuéng gbc véi (P). 7, = [ﬁP; ﬁQ] = (0;3;—3) 1a VTPT cua (R)
= Phwongtrinh cia (R):y—2+3=0
2t—y—24+4=0

Toadd ciaM langhiémcud hé:{z+y+2—2=0 éM[%;é;%]
y—2+3=0

HT 110.Trong khong gian v&i hé toa d0 Ozyz, cho ba diém A(2;0;0), C(0;4;0), S(0; 0; 4).Tim toa dd diém B trong
mp(Oxy) sao cho t& gidc OABC 1a hinh chir nhit. Viét phwong trinh mat ciu di qua b6n diém O, B, C, S.

Giai

OABC 1a hinh chi nhit = B(2; 4; 0) = Toa dd trung diém H cta OB 1a H(1; 2; 0), H chinh 13 tAm dwdng tron ngoai tiép
tam giac vudng OCB.

+ Pwong thing vudng goc véi mp(OCB) tai H cit mit phang trung tryc cia doan 0OS (mp c¢6 phwong trinhz = 2)
tai I = 12 tAm mat cu di qua 4 diém 0, B, C, S.

+Tam1(1;2;2)vaR=01= V1422422 =3 = (S):(z—-12+(y—22 +(2—-272 =9

HT 111.Trong khong gian Ozyz, cho hai diém A(-1;3;-2), B(-3;7;-18) va mit phang (P): 22—y +2+1=0. Tim toa
d6 diém M O (P) sao cho MA + MB nho nhét.

Giai
A, B ndm clng phia déi véi (P).
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Goi A’ 1a diém d6i xirng véi A qua (P) = A'(3;1;0)
DEM O (P) c6 MA + MB nh¢ nhéit thi M 1a giao diém cua (P) véi A'B = M(2;2;,-3).

HT 112.Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(1;5;0), B(3;3;6) va dwong thing A c6 phwong trinh tham

T =—142¢;
s6 {y =1—1t; . Mot diém M thay d6i trén dudng thing A, x4c dinh vi tri ctia diém M d€ chu vi tam gidc MAB dat gia
z =2t

tri nho nhat.

Giai
Goi P la chu vi cda tam giac MAB thi P = AB + AM + BM.

Vi AB khéng d6i nén P nhé nhit khi va chi khi AM + BM nho nhit.

Diém M € A nén M (~1+2t1—2t). AM +BM = \/(315)2 +(@V5)? + \/(315 —6)° + (25)°

Trong mit phang toa dd Oxy, ta xét hai vecto ’ZL = (315;2\/3) va ; = (7315 + 6; 2\/3) .

Ta co [l = (307 + (2v5)2: 7] = (3t — 62 + (25 )2

= AM +BM =|u |+ |v| va u+v=(6:4v5) =|u + v = 229

Miit khac, taludn c6 | u | + | o[> u + v | Nhwvay AM + BM > 229

3t 25

="Cet=1
~3t+6 25

béng thirc xay ra khi va chi khi ;, v cung hwéng <

= M(1;0;2) va min(AM + BM) = 24/29 . Vay khi M(1;0;2) thi minP = 2(v11 + v>29)

HT 113.Trong khong gian v&i hé toa d0 Ozxyz,cho mit phdng (P): 2—2y+22+8=0 va cic diém
A(-1;2;3), B(3;0;—1). Tim diém M € (P) sao cho MA% + MB? nhé nhit.

Giai

2
Goi I1a trung diém ctia AB=> I(1; 1; 1).Tacé: MA? + MB* = 2MI> LAB”

Do d6: MA? + MB? nhé nhit < IM? nhé nhit = M 13 hinh chiéu vudng géc ctia I trén (P)

z=1+1 t=-1
s = < =1-2t x:O

- IM, np cung phuong N Y N Vay M(0; 3; -1).
ME(P) z=142t y=3

T—2y+224+8=0 z=-—1

HT 114. Trong khong gian v&i hé truc toa dd Ozyz, cho mit phiang (P):z+y+2z—4=0 va cac diém A(1;2;1),
B(0;1;2). Tim diém M € (P) sao cho MA? +2MB? nhé nhit.

Giai
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Gia st 112 diém thod man: IA +2IB = 0 & A = —2IB = I[é;%;g]

Ta c6: MA® +2MB? = 3MI? + IA? + 2IB% . Do 1¢6 dinh nén IA2, IB* khong d6i.
Vay MA? + 2MB? nhé nhit < MI? nhé nhit

MI nhd nhit & M 13 hinh chiéu cta I trén (P) = M[§’§’E]

HT 115. Trong khong gian v&i hé truc toa dd Ozyz, cho tam gidc ABC véi A(1; 2; 5), B(1; 4; 3), C(5; 2; 1) va mit phing
(P): z—y—2—-3=0. Goi M 12 mot diém thay d6i trén mat phing (P). Tim gid tri nho nhit cla biéu thic

F = MA? + MB?> + MC? . Khi d6 tim toa do ctia M.

Giai

8
g;g;?,]; GA? + GB? + G2 =20 32 10101

Goi G la trong tdm ctia AABC = G
9 9 9 3

2 2 2 —— =V (L A L (oA L ARP
Tacé F — MA® + MB? + MC? = (MG +G4) +(MG +6B) +(Mé +6c)
= 3MG? + GA® + GB% + GC? + 2MG(GA + GB + GC) = 3MG? + GA? + GB® + GC?

F nhé nhit = MG? nho nhit < M la hinh chiéu cta G 1én (P)

3 3
- MG = d(G,(P)) = -
Vi+1+1 343
19 ’ 64 553
Vay F nho nhit bing 3.[— + — = —— Kkhi M 14 hinh chiéu cta G 1én (P).
3W3) 39

HT 116. Trong khong gian v&i hé truc toa do Oxyz, cho cac diém A(—1;0;1), B(2;—1;0), C(2;4;2) va mit phang (P):
z+y+2z+2=0.Tim toa do diém M thudc (P) sao cho biéu thirc T = MA® + MB> + MC? dat gia tri nhé nhit.

Giai
Giast M(z;y;2) € (P) = 2 4+y+224+2=0e (z—1)+(@y—-1)+2:z-1)4+6=0 (1)
Ta c6: T:3(:I:2+y2+z2—2x—2y—2z)+31:3[(m—1)2+(y—1)2 +(z—1)2]+22 (2)

T (1), 4p dung BDT Bunhiac6pxki cho cac bd s6: (1;1;2) va (z — Ly — ;2 — 1), ta dwoc:

(=6 = [z — D) +1(y—1) + 2z -1 < (1+1+4)[(a:—1)2 +(y—1)? +(z—1)2}

62 -1 y-1 z-1 |#=0
:T23.E+22:40.D§u"="xéyra:» 1 1 2 &iy=0 = M(0;0;—1).

r+y+224+2=0 = _1
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HT 117. Trong khong gian véi hé toa dd Ozyz, cho 3 diém A(3; 1; 1), B(7; 3; 9), C(2; 2; 2) va mit phang (P) c6 phwong
trinh: x +y+ 2z—3 = 0. Tim trén (P) diém M sao cho |m + 9MB + 3F0| nho nhét.

Giai

Céch 1: Goi I 1 diém thod: IA +2IB + 3IC = 0 = 1[%;%;%}

Ta c6: T = [MA + 2MB + 3M0| = (7 + 74) + 2 (217 + 18) + 3(v7 + 16)| =lopadl = 611
Do d6: T nho nhit = |]T4;| nhé nhat = M 1a hinh chiéu cta I trén (P).

433
===

Ta tim dwoc: M[E —2 E] Khi dé
9 99

Cach 2: Giastt M(z;y;2) € (P) > 2+y+2—-3=0 (1)

2 2 2
Khi d6: M1 :[:v—%] +[y_§] +[Z_§]

2 2 2 2
S I T R U Rt 5 I B I | R B
6 6 6 6 6
2
:MI2>343] - MI?Q.
18
_13
23 13 25 79
o VT AT 2 13 2 16
D4u"="xayra < 6 - 6 _ 6 . y=—-——= M[—;—§—]
1 1 1 9 97 9’9
z4+y+2z—3=0 z—E
Vay mlnT—g—\f khi M[— _2. E]
9’7 9’9

HT 118. Trong khdong gian véi hé truc toa dd Ozyz, cho mit phing (P):x+y+2—-1=0 va ba diém
A(2;1;3), B(0;—6;2),C(1;—1;4) . Tim toa do diém M trén mit phang (P) sao cho |E4 + MB + MC dat gia tri bé nhat.

Giai
Dé& thdy A, B,C khong thing hang. Goi G 1a trong tAm tam gidc ABC , thi G(1;—2;3).
Khi d6 véi moi M € (P) tacé MA+ MB + MC = 3MG,
Do d6 [MA + MB + MC| dat gi tri bé nhat <0Gl dat gia tri bé nhat

< M la hinh chi€u vudéng géc ctia G trén (P).
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(P) c6 VTPT 7 = (1;1;1) . Gid st M(z;9,52,) € (P) = 25 +y, +2,—1=0 (1).
M 13 hinh chiéu ctia G trén (P) < GM = (:L’O —Lyy + 22, — 3) cung phwong véi 7

Tl _yp+2 2z =3 (g D+ +2)+(%—3)

(:r:o—i—yo—l—zo—l)—l: -1

4 = i
1 1 1 14+1+1 3 3
o 7 8 2 78
ez, ==y, =—,2, = —.Vay M |—;—;—]|.
0= T Ty [3 33

HT 119. Trong khong gian véi hé truc toa dd Ozyz, cho mdt phing (P): 3x —3y+2z+37=0 va cac diém
A(4;1;5),B(3;0;1),C(—1;2;0). Tim toa d6 diém M thudc (P) sao cho biu thic sau dat gid tri nhdé nhit:

—_—— —_—— —_—

S = MAMB+ MB.MC + MC.MA

Giai
Gid st M(z;y;2) € (P)=> 3x—3y+2z2+37=0 (1)
Khidé § =3[ — 2 + (y— 1) + (- — 2 — 5.
Ap dung BDPT Bunhiacépxki cho (1) ta dwoc:

(44 =[3z—2) — 3y - D)+ 2z~ <O +9+4)|(x -2 +(y—17 + (= —2?]

2 2 g _ 44
T =—4
Ddu"="xdyra - L2 Y=L ZZ2 7 MT-2).
3 -3 2 9
P

Vay min § = 3.88 — 5 = 259 khi M(4;7;—2).

HT 120. Trong khong gian véi hé truc toa dd Ozyz, cho cac diém A(0;1;2), B(—1;1;0) va m3t phang (P): z—y+2=0.

Tim toa dé di€ém M thudc (P) sao cho AMAB vudng can tai B.

Giai

—_—

Gia st M(z;y;2) € (P). BA= (1,0;2),MB = (z + Ly —Lz2).

m_—l—\/E m_—4+x/ﬁ

M e (P) T +1422=0 T3 ==

Ta co: Q.EMIOQ T—y+2=0 - y:—4-}t—3\/ﬁ y y:—Q_E\/B
6 6
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Dang 2: Xac dinh diém thuéc dwong thing

=2t
HT 121. Trong khong gian véi hé toa dd Ozyz, cho dwong thing d:{y =1 vamitphadng (P): z+y—2+1=0.
z=—1-2¢
Goi d ' 1 hinh chiéu cta d trén mit phéng (P). Tim toa dd diém H thudc d ' sao cho H cach diém K(1;1;4) mot khoang
bing 5.
Giai
=447t
GoiA=d n (P) = A(4;—2;3).PT hinh chiéu d' ciad trén (P): {y = —2 —2¢t.
z=3+5t
Gid st H(4+Tt—2—26:3+5) € d’ . KH? = 25 t:$ —H.

HT 122. Trong khong gian v&i hé toa dd Ozxyz,cho hai diém A(1; 4; 2),B(-1; 2; 4) va dwong thing A:

17_—11: yTH:gTim toa d6 diém M trén A sao cho: MA> + MB® = 28.
Giai
r=1-—1
PTTScla A:ly =24t MeA= M1—t—2+t21)
z=2t

Taco: MA® + MB? =28 < 121> — 48t + 48 =0 < t =2 = M(—1;0;4)

HT 123. Trong khdéng gian toa dd Oxyz cho cac diém A(0;1;0),B(2;2;2),C(—2;3;1) va dwong thdng
r—1 y+2 2-3

d: 5 ; .Tim diém M trénd dé thé tich t& dién MABC bang 3.
Giai
r=1+4+2¢
Taco: d:{y=—-2—1t.Gidst M(1+2t; —2—1t3+2t)ed
z=3+2t

n= —%[A—é; A—é}: 1 2; —2)

9 _ -4t 11l
= Supc :E.PTmatphang(ABC): r+2y—22—2=0.h=dM,(ABC) = ———

Jat +11] _ 5. . . 17
3 4 1

1
v ==
MABC 3

9
>
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HT 124. Trong khong gian véi hé toa dd Ozyz, cho diém M(2; 1; 2) va dwong thing d: mT—l = % - I 3 . Tim trén d

hai diém A, B sao cho tam gidc ABM déu.

Giai
Goi H 13 hinh chiéu ctia M trén d. Ta cé: MH = d(M,d) = /2 .

Tam gidc ABM déu, nhin MH lam dwong cao nén: MA=MB = AB = 2MH &

NE) 3

Y
Do d6, toa do cta A, B 1a nghiém cda hé: 1 1 1
+

Giai hé nay ta tim dwoc: 2+— —:3+ B|2——;—:;3——|.
3 3 3 3 3 3

By ]y

r=1—-1
HT 125. Trong khong gian véi hé toa do Ozyz, cho diém A(0; 1; 3) va dwong thdng d: {y = 2 + 2¢. Tim trén d hai diém
z2=3

B, C sao cho tam giac ABC déu.

Giai
d c6 VTCP 1, = (—1;2;0). Goi H 1a hinh chiéu vudng goc clia A trén d.

Giastr H (1t 2+263) = AH = (1—t;1+2t0)

MaAH | dnén AH Lii,= —1(1—t)+2(1+2)=0 - t:—% = H[§;§;3]

:>AH—i Ma AABCdeunenBC—M—sz—h BH—@
J3 5
1 2 2 2 15
Gia st B(1— s;2+ 2s;3) thi [———s] +[—+2s] ==
5 5 25
@2552+105—2:0@s%‘/§
) [6 \/_8+2\/_ ] [ @ ]
Vay: B ;3
[6+J§ 8—2 ] [6 f8+2f ]
hodac B 5 ;
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HT 126. Trong khong gian véi hé toa Ozyz, tim trén Oz diém A cach déu dudng thang (d) : IT_lzg =z ;— 2 va mdt

phdng (P): 2z —y—22=0.

Giai

|24] 24| 842 — 244 + 36

GoiA(a; 0; 0) € Oz = d(A; (P)) = —— e =% (4 d) =

2a] 842 — 240+ 36
-

d(A; (P)) =d(A; d) < i ; 46> —24a+36 =0

& 4(a—3)* =0 < a = 3.Vay c6 mot diém A(3; 0; 0).

HT 127. Trong khong gian v&i hé toa dd Ozyz, cho mit phang (P): z—2y+2z-1=0 va hai dwong thing A :
z+1 y z+9_A_m—1 y—3 z+1
—_— = ; 2 . = =

1 1 6 2 1 -2

M dén dudrng thing A, va khodng cach tir M dén mit phing (P) bang nhau.

. X4c dinh toa d diém M thudc duwdng thdng A; sao cho khoang cach tir

Giai
M (-1 +t; t; -9 + 6t) 0As; Az qua A (1; 3; -1) c6 vécto chi phwong d = (2; 1; -2)

AM = (t-2;t-3; 6t-8) = |AM;a) = (14 - 8t; 14t- 20; 4 - 1)

Tacé:d (M, A2) =d (M, (P)) = J261£2 — 792t 1 612 = |11t - 20|

1
- 35(2-88t+53=0 « t=1hayt= 25 Vay M (0; 1;-3) hay M | —o: 2. 3|,
35 35 35 35
N . . A N . \ o r—1 Y z+2 \
HT 128. Trong Kkhong gian véi hé toa do0 Ozxyz,cho hai dwong thang AVES 5 = ] = . va
A, L Tl _y=1_ 273 puongvuonggéc chungciia A va A, cit A, tai A, cit A, tai B. Tinh dién tich AOAB
2T T T, T T 8 g8 8 1 2 1 W@, o Wl b. - :

Giai
A, c6 VTCP 4 = (2—-1;1), A, c6 VTCP 4, = (1;7;—1)

Gid st A(L+2t;—t;-2+4) €A}, B(=1+1;1+Tty;3—1,) € A,.

ABi, =0 [t =0 = A1;0:—2 .
Taco: |—— ' ! ( ):SOAleHOA,OBH=ﬁ.
AB_{j2 =0 ty =0=DB(-113) 2 2

HT 129. Trong khong gian véi hé toa dd Ozyz,cho mit phdng (P): z-2y+2:-1=0 va cic dudong thing
q 2= 1 _y-3_=z

2 -3 2
bing 2.

cody E2 Y 2D Timcdcdiém M e d, N e d, sao cho MN // (P) va cch (P) mét khodng

6 4 -5

Giai
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r=1+2t
PTTS ctiad; 12: {y = 3—3¢t.M O d; nén toa dd cia M (1+2t;373t;2t).
2z =2t

142t —2(3—3t)+ 4t —1 _ t=1
):|+ G-sn+a-1 _, hee—dl

Theo dé: d(M;(P) f—0
12 4 (=22 + 22 3 -

+Véit=1tadwoc M, (3;0:2); +Véit=0taduge M, (1;30)

» Ung v6i My, diém N; € d, can tim phdi la giao ctia d» véi mp qua M va // (P),

Goimpnayla (Q1).PT(Qi)la: (x—3)—2y+2(z—-2)=0<z—2y+2:—7=0 (1).

T =5+06t
PTTS ctad;la: {y = 4¢ (2)
z=—-5-—>5t

Thay (2) vao (1), ta dwgc: t=-1.Diém Ny cin tim 1a N;(-1;-4;0).

. [’I‘ng v&i My, twong ty tim dwoc N2(5;0;-5).

HT 130. Trong khdong gian v&i héftoad doBl Oxyz, cho mdl phdng (P): 2z —y+2:-1=0 va cic dwong thing
d_:):—l_y—S_z _:1:—5_g_z—|—5

: = =" ,d,: =
1" 9 1 =227 3 4 9

khoang bing 1.

. Thn céc diém 4 e d,, Bed, saocho AB // (P) va AB cach (P) mo#

Giai
Gia st: A(2t, +1,t, +3,-2t) € d), B(3t, +5,4t,,2t, —5) € d,

AB = (3t, — 2t +4,4t, —t, —3,2t, +2t, )

ABiip =0 2(3t, — 2t +4)— 4ty +1, +3+22, +2t —5)=0 & 6ty + 4 +1=0

AB [/ (P)= d(AB,(P)) = d(A,(P))

_|4t1+2—t1—3—4t1—1|_|t1+2|_1¢>It1:—5

3 3 t, =1
*Voit) =—b=1, = 25 A(—9;-2;10), B 7;§;—_11
3 33
CV6it =1=1, = _?1 = A(3;4;—2),B[4;_?4;_T17]

HT 131. Trong khong gian véi hé toa dd6 Oxyz, cho ba diém A(1; 5; 4), B(0; 1; 1), C(1; 2; 1). Tim toa dd diém D thudc
dudng thdng AB sao cho dd dai doan thing CD nhé nhAt.

Giai
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r=1-1
Taco AB = (—1;—4;—3) . Phwong trinh dwdng thing AB: {y = 5 — 4¢.
z=4-3t

Goi D(1—a;5—4a;4—3a) € AB = DC = (a;4a — 3;3a — 3).
Do dai doan CD ngan nhit - D Ia hinh chiéu vudng géc ctia C trén canh AB - AB L DC

5 46 41
= —a—16a+12—-92a+9=0 < GZ%-V@Y: D[———]

262626

xr=2+4+4t
HT 132. Trong khdng gian v&i hé toa d Ozyz, cho hai diém A(1; -1; 2), B(3; - 4; -2) va dwong thang d : {y = —6t
z=-1-—8t

Tim diém I trén dwong thang d sao cho IA + IB dat gid tri nho nhét.

Giai
AB = (2,—3;—4)= AB // d. Goi A; 1 diém d6i xtrng clia A qua d.
Tacé:IA+IB=1A; +IB > A;B.
Do d6 IA + IB dat gia tri nhé nhat bing A;B.
Khi d6 As, I, B thdng hang = 11a giao diém cua A1Bvad. Vi AB // d nén11a trung diém cta A;B.
Goi H 13 hinh chiéu cia A 1én d.

36 33 15

2972929

Tim dwoc H 43 95, 28]

LA’ @i xrngvéi AquaHnén A’ | —;—;——
29729 29

[1a trung diém ctia A'B suy ral
29 58 7 29

6521 —43]

HT 133. Trong khong gian véi hé toa dd Ozyz, cho hai diém A(1; 5; 0), B(3; 3; 6) va duwdng thang A: %1 = y=1 =

Tim toa d6 diém M trén A sao cho AMAB c6 dién tich nhé nhAt.

Giai
r=-—14+2¢
PTTS claA: jy=1—t¢ .Goi M(—1+2t;1—¢;2¢t) OA.
z =2t

Dién tich AMAB 13 § — %HM ﬁﬂ _ 1812 — 36t + 216 \/18(15 1?2 +198 > 198

Vay Min S = Y198 khi ¢ = 1 hay M(1; 0; 2).
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HT 134. Trong khong gian v&i hé toa do Ozyz, cho ba diém A(58;—11), B(3;5;—4), C(2;1;—6) va dwong thing
r—1 y—-2 2-1
2 1

_— — —

d: . X4c dinh toa dd di€ém M thudc dwong thing d sao cho |MA — MB — MC| dat gia tri nho nhat.

Giai

Gidstt M2+ 1:2t + 2t +1) € d= MA— MB — MC = (—2( — 1,21 — 4;—1)

|“‘ T A 102

MA— MB— MC =\/(2t+1)2+(2t+4)2+t2: 9[t+§] -

53

9 3

Diu "="xayra = t:—ESM[ L 1]

HT 135. Trong khdng gian véi hé truc toa do Ozyz,cho (P):z+2y—2z+5=0 diém A( -2; 3; 4) va dwong thing

()

d. Tim trén A di€ém M sao cho khoang cach AM ngin nhit.

z+3

=y +1=2—3.GoiAla dudng thing ndm trén (P) di qua giao diém cta (d) va (P) dong thdi vudng goc voi

Giai
rT=2t—3
PTTScliad: {y =t —1 .Goilla giao diém cia (d) va (P) = I(—1;0;4)
z=t+3

(d) c6 VTCP 13 @ = (2;1;1), (P)cO VTPTIa 7t = (1,2,—1) = [a, 7] = (—3:3;3).
r=1—u

Goi 4 lavecto chiphuwongcia A =4 =(—1L1) = A:{jy=u
z=4+4+u

ViMeA= M-1-wudtu), =AM = (1— wu—3u)

AM ngin nhit < AM 1 A @m.;:O@fl(lfu)+1(u—3)+l.u:0@u:g.

16
"3

W |

-7
Vay M |—;
e

HT 136. Trong khong gian Ozxyz, cho hai diém A(-1; -1; 2), B(-2; -2; 1) va mit phing (P) c6 phwong trinh
T+ 3y —z+2 = 0. Viét phwong trinh mit phing (Q) 1a mit phing trung truc clia doan AB. Goi A 13 giao tuyén cta (P)
va (Q). Tim diém M thudc A sao cho d6 dai doan thang OM 1a nhé nhét.

Giai

Goi I1a trung diém cta AB = 1[73;73;%]; AB = (-L,-1;-1)

3
= PT (Q): m—l—y—f—z—i—E:O

BE HOC VO BO' - CHUYEN CAN SE PEN BEN Page 53




GV.Lwu Huy Thwéng 0968.393.899

1
Ala giao tuyén cta (P) va (Q) = PTTS ctia A: {:E = 72 +2ty=—t; z= 1 t.

€A, OM:1/61€2 7%1%2_85.

OM nho nhit khi tzgi M[léﬁ]

3 3

27 8 8)

Gia st M[ZJr 215;715;l —t
4 4

HT 137. Trong khong gian véi hé toa do Ozyz, cho hai di€ém F(2;1;5), F(4;3;9). Goi A la giao tuyén clia hai m3t phdang
(Pp2z+y—z+1=0va(Q): z—y+22—7 = 0.Tim diém I thudc A sao cho: |IE—IF| 1én nhat.

Giai
=1+t z=2+t
PTTS ctiaA: {y = —5¢t .PTTSctaEF: {y=1+1t" .
2 =3-3t z=>5+2t
I+t=2+1t i o
Xéthé: {-5t=1+¢t & Vo 1:>EFc§tAtaiA(1;0;3).
3-3t=5+2t B

Trong mp( A ,EF) moi diém [ € A tacé |IE — IF| < EF (hiéu 2 canh trong 1 tam gidc nhd hon canh thit 3).

D4u"="xayra < I, E, F thing hang, tir d6 suyra I trung A.

Vay diém 1(1;0;3).

HT 138. Trong khong gian véi hé toa do Ozyz, cho dwong thang d : % = % = ? va hai diém A(0;0;3), B(0;3;3). Tim

diém M O d sao cho:

a) MA -+ MB nhé nhit. b) MA? + 2MB? nhé nhit. o) |14 — 3MB| nhé nhat.
Giai
=1
a) PTTS ctiad: {y = t.Goi M(t;t;t) € d.Tacod: P = \/5(\/(15_1)2 +2 +\/(t—2)2 +2)
z=t
Xét ham s& f(t):\/(t—1)2 +2 +\/(t—2)2 42 f)m e 2

\/(t—1)2 +2 \/(t—2)2 +2

=0ttt o t=2r o t-1 (-2 “

\/(t—1)2 +2 \/(t—2)2 +2 \/(15—1)2 +2 \/Ht,g)]? 1o

Xét ham sé g(u) = — Y% Tacé g'(u) = |Nu* +2 —u. . = > 0 nén ham s6 g déng bién

trén R.
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Dodé tir (*),tacd g(t —1) = g[-(t-2)| & t—1=—t+2 = ¢t :g

Dwa vao BBT ctia ham s f ta suy ra min f(¢) = f{g] =3.

Vay min(MA + MB) = 3\/5 dat dwoctai ¢t = g, tirc la M[g,g,g]

b) Twong tw cau 1), ta tinh dwoc Q = MA% + 2MB? = 9t> — 30t + 45 = (3t — 5)° +20.
27272

— minQ = 20 khi tzg,t&c M[§-§~§].

c) Theocaul),tacod MA = (—t;—t;3—1), MB = (-3 —63—1).

Suy ra MA —2MB — (t:t — 6t — 3) = |MA — 2MBl = 3¢ 18t + 45 = \/3(t — 372 + 18 > 332

Viy min|MA — 2MB| = 3\/5 khi ¢t = 3, tlec M(3;3;3).
http://www.Luuhuythuong.blogspot.com

Dang 3: Xac dinh diém thudc mit ciu

HT 139. Trong khong gian véi hé toa dd Ozyz, cho mit ciu (S): 22+ y2 +22 4 da - 6y +m = 0 va dwong thing (d) 1a
giao tuyén cta 2 mt phang (P): 2z -2y —2+1=0, (Q): z+2y—22-4=0va. Tim m dé (S) cit (d) tai 2 diém M, N
sao cho do dai MN = 8.

Giai
(S) tm 1(-2;3;0), ban kinh R=+13 —m = IM (m < 13). Goi H 14 trung diém cia MN

= MH=4=1IH=d(;d) = v—m — 3

H

=l

[

|3l

d qua A(0;1;-1), VICP u = (2;1;2) = d(I; d) = - 3.

Viy: v—-m—3=3 = m=-12.

HT 140. Trong khong gian v&éi hé toa dd Ozyz,cho mit phdng (P): z+y—2+3=0 va mit ciu (S):

22 + y2 +22 —6x— 8y —2z+23 = 0. Tim trén (S) diém M sao cho khoadng cach tir M dén mit phing (P) 12 16n nhat.
Khi d6 hay viét phwong trinh mit ciu (T) c6 tAm M va cit (P) theo mot dwdng tron c6 ban kinh bang 4.

Giai
M3t cau (S) ¢6 tim (3;4:1), ban kinh R =~/3
r=3+1
Goi d 12 dwong thang qua I vudng géc véi (P) = PTTS cliad: {y = 4 + ¢
z=1—1
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Khi d6 M 1a giao diém ctia d véi (S) = Toa d6 diém M 1a nghiém cda hé:

z=3+1¢ t=1 [t=-1
i TEAT TR S 5,00, M, 2352
=1=t “ly=5"ly=3 ~ 1(45;0), M,(2;3,2)

z2+y2+22—61—8y—2z+23=0 z2=0 |z=2

Ta thiy d(M,,(P)) = 43 > d(M,,(P)) = 2/3 . Vay M(4;5;0) 1a diém can tim.

Mt ciu (T) ¢6 R' = N MH? + HE?> :\/(4J§)2 +42 =8 = (1) :(z =42 +(y—5)7° +2° =64

HT 141. Trong khdéng gian v&éi hé toa dd Ozyz,cho midt ciu (S) va mat phing (P) c6 phwong trinh la
():a? + 2 +2° —42+2y—624+5=0,(P): 20 +2y— 2 +16 = 0. Piém M di dong trén (S) va diém N di dong trén

(P). Tinh d6 dai ngin nhit ctia doan thdng MN. Xac dinh vi tri cia M, N twong tng.

Giai
M3t ciu (S) tAm I(2;-1;3) va c6 ban kinh R = 3.

[2.2+2.(-1)-3+16
N 3

=5b=d>R.

Khoang cach tir I dén mit phing (P): d = d([, (P))

Do d6 (P) va (S) khong c6 diém chung. Do vdy, min MN=d -R=5-3 =2,
Trong trweong hop nay, M & vi tri Mg va N & vi tri No.
Dé thdy Ny 1 hinh chiéu vudng géc ctia I trén mit phing (P) va My 1a giao diém clia doan thdng INo v&i mat cau (S).

Goi Ala duong thing di qua I va vudng goc véi (P), thi Ng 1 giao diém cia A va (P).

x=2+4+2t
Duong thdng A c6 VTCP1a np = (2; 2; —1) va qua I nén c6 phwong trinhla {y =—142¢.
z2=3—1
Toa dd cia Ny rng véi t nghiém ding phwong trinh:
15 5

22420 +2-1420) = (B0 +16 =0 9 +15=0 &t = - == -

, R 3—;
.Taco IM, = EINU' Suy ra My(0;-3;4)

HT 142. Trong khéng gian toa d0 Ozxyz, cho diém A(0;1;1),B(1;0;—3),C(—1;—2;—3) va mit cau (S) ¢ phwong trinh:

2? +y? + 2% — 22+ 22 — 2 = 0.Tim toa d6 diém D trén miit cu (S) sao cho ti dién ABCD c6 thé tich 16m nhét.

Giai

(S) c6tam I(1; 0; -1), ban kinh R =2.PT mp(ABC): 22 —2y+2z+1=0

1

Ta co VABCD = 5

d(D;(ABC)).S g nén V,poplémnhdt < d(D;(ABC)) 16m nhét.

Goi DD, la dwong kinh ctia (S) vuéng goc véi mp(ABC). Ta thdy véi D la 1 diém bat ky thudgc (S) thi
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d(D;(ABC)) < max{d(D;;(ABC)); d(D,;(ABC))}

DA4u “=" xay ra khi D trung véi D1 hodc Dy
D, D, di quaI(1;0;-1), va c6 VTCP 1 71, 5 r = (2-2;1)

= DD, : {z =142ty =22 = —1+1

=142t
T + 9
s L |y=—2 t=3
Toa dd Diva D;thda: — 14t = t -
(z—12+9y2 +(z+1)7> =4 3

W |

= D, 74t ; D, )
3 3 3 3 3
5 S . SUNE ¥ TN
Tathdy: d(Dy;(ABC)) > d(Dy;(ABC)). Vay diém D[g;—g;—g] la diém can tim.

http://www.Luuhuythuong.blogspot.com

Dang 4: Xac dinh di€ém trong khong gian

HT 143. Trong khong gian v&i hé toa dd Oxyz, cho mit phiang (0): 3z +2y — 2z +4 = 0 va hai diém A(4;0;0) , B(0;4;0)
.Goi I 13 trung diém cta doan thing AB. Xac dinh toa dd diém K sao cho KI vudng gbc véi mit phing (a), dong thoi K
cach déu goc toa do O va (a).

Giai
1(2;2;0). PT dudng thing KI: IT‘Q _y-2_ %

Goi H 14 hinh chiéu caa I trén (a): H(-1;0;1). Gia stt K(Xo;V0;Zo)-

10—2:3/0—2 Z

Tac6: KH=KO = 3 2 -1 :>K[—

2 2 2 2 2 2
(g + 17 +yy” + (2 =17 =7," +y," + 2

HT 144. Trong khong gian véi hé toa d6 Oxyz, cho 4 diém A(2;4;-1), B(1;4;-1), C(2;4;3), D(2;2;-1). Tim toa d6 diém M
dé MA? + MB* + MC? + MD? dat gia tri nh6 nhat.

Giai
s A o , 7 14
Goi G 1a trong tdm ctia ABCD ta cé: G g;?;o .

Tacoé: MA2 + MB% + MC? + MD? = 4MG? + GA? + GB? + GC? + GD?

> GA? + GB? + GC? + GD? . D4u biing xay rakhi M = G[%;%;O].

HT 145. Trong khong gian v&i hé toa @0 Oxyz, cho mit phing (P): x +y +2+3 =0 va diém A(0; 1; 2). Tim toa do
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| diém A’ d6i xtrng v&i A qua mit phang (P).

Giai
(P) c6 VTPT 7 = (1;1;1) . Gid st A'(x; y; 2).
GoiIla trung diém cia AA' = T [E,y——i_l,z——i_?]
2 2 2
— r y—1 2z-2 T =—4
AN z_4d -
A’ d6i xting v6i A qua (P) — | A 7cung phudng g oL o ly=_3
Te® St 3=0 2

Vay: A'(-4;-3;-2).

HT 146. Trong khdéng gian véi hé toa dd Oxyz, cho cac diém A(1;0;0), B(0;1;0), C(0;3;2) va mit phdng
(): 42y +2=0. Tim toa do ctia diém M biétrang M cach déu cic diém A, B, C' va mit phang («).

Giai
Gid st M(z45905 7)) -
2 2 2 2 2 2
MA = MB (Io_l) +yo+zozxo+(yo_1) + 2, 1)
Taco: {MB = MC & a:?) + (¥, —1)? +z(2] = a:?) + (¥ —3)? + (2 -27 (2
MA = d(M,(«)) (z, + 2y, +2)
(wg — 1) +y2 + 20 :% (3)
T, = 1,y0 = 1,z0 =2
= 23 23 14 = M(1; 1; 2) hodc M[E; =, —E]-

HT 147. Trong khong gian véi hé toa d6 Oxyz, cho hinh chép tam gidc déu S.ABC, biét A(3;0;0), B(0;3;0), C(0;0;3).
Tim toa dd dinh S biét thé tich khdi chép S.ABC bang 36.

Giai
Phuwong trinh (ABC):z2+y+2—-3=0.

AABC c6 trong tam G(1;1;1) va AB= BC= CA= 3v2 = S, .., = #.

Do hinh chép S.ABC d&u nén dudng thing SG qua G va vudng goc véi (ABC)

=141
Phuong trinh SG :{y =1+¢.Giast SL+ 1461+ 1)
z=1+1

Tacod: VS.ABC=36=§SG~ Sapc &t =8, t=-8 .Véy: 5(9; 9;9) hoac S(—7;—7;—7).
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Dang 5: Xac dinh di€m trong da giac

HT 148. Trong khong gian véi hé truc toa dd Ozxyz, cho ba diém A(1;0;0), B(0;2;0), C(0;0;3). Tim toa dd trwc tAm cta
tam giac ABC.

Giai

Lap phwong trinh mp(ABC); (P) qua A va (P) OBC; (Q) qua Bva (Q) OAC

Giai hé gdm ba phwong trinh ba mit phing trén ta dwoc tric tam H —;
49 49 49

ﬁ.ﬁﬁ]

HT 149. Trong khong gian véi hé toa d Ozxyz, cho cac diém A(—1;3;5), B(—4;3;2), C(0;2;1). Tim toa d6 tAm dwong

tron ngoai tiép tam giac ABC.

Giai

Tacé: AB = BC = CA =32 = AABC déu.

3

8
73 .

w | ot
w | oo

Do d6 tdm I ctia dwong tron ngoai ti€ép AABC ciing 1a trong tAm cta nd. Két ludn: I[

HT 150. Trong khéng gian véi hé toa dd6 Ozyz, cho cac diém A(-1; 0; 1), B(1; 2; -1), C(-1; 2; 3). Tim toa do tAm va ban
kinh dwong tron ngoai tiép tam gidc ABC.

Giai
Ta c6: AB= (2;2,-2), R =(0;22). Suy ra phwong trinh mit phdng trung trwc cta AB, AC la:
r+y—2—1=0,y+2—-3=0.
VTPT ctia mp(ABC) 13 7 — |AB, A C] = (8:—4:4). Suy ra (ABC): 2 —y + 2 +1=0.
z+y—2—1=0 z=0

Giai hé: y+2—3=0 = {y=2.Suyratim dwongtronla I(0;2;1).
2c—y+2+1=0 z=1

Bankinh1a R = IA = (—1— 0)° + (0—2)? + (1 -1 =5,

HT 151. Trong khdng gian véi hé truc toa dd Ozyz, cho ba diém A(2;3;1), B(—1;2;0),C(1;1;—2). Tim toa d6 tryc tAm H
va tAm dwong tron ngoai tiép tam gidc ABC.

Giai

H(z;y;2) latrwctdm cia AABC = BH 1 AC,CH L AB,H € (ABC)

BHAC =0
& E.EZO = x:l;yzﬁ;z:—l [37§,l]
15 15 3 1515 3

e

AB,AC).AH =0
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I(z;y;2) 1a tAm duong tron ngoai tiép AABC < Al = BI = CI,I € (ABC)

AI* = BI?
14 1 1 14 61 1
& {or? = BI? & x:—;y:6—;z:f—:>l—;6—;f—
I, 15 30 3 15730" 3
[4B,AC| a1 =0

HT 152. Trong khéng gian véi hé toa 40 Ozyz, cho ba diém A(—1;0;1),B(1;2;—1),C(—1;2;3) valla tim dwong tron

ngoai ti€p tam giac ABC. Lap phwong trinh mit cau (S) c6 tAm I va ti€p xdc v&i mit phdng (0xz).

Giai
Phwong trinh (ABC):2z —y+ 2z +1=0.Goi I(a;b;c) .
IA=IB=IC =a+b—c—1=0,b+¢c—-3=0 (1); I1€(ABC)=2a—b+c+1=0 (2

Tir (1) (2) = I(0; 2; 1). Ban kinh miit ciula R = d(I,(0zz)) = 2

=) +(y—22+(z—17> =4

HT 153. Trong khong gian Ozyz, cho di€ém A(3; 2; 3) va hai dwdng thing c6 phwong trinh d L I 2_y=3_2=3

1 -2
y ¢ 21 _¥=%_ 273 Chingminh dwong thing du, dz va diém A cing nim t 5t mit phing. Xac dinh t
va d,: TRt rng minh dwong thang dy, dz2 va diém A cling nam trong mét mat phang. Xac dinh toa
d6 cac dinh B va C ctia tam gidc ABC biét d; chita dwdrng cao BH va d; chiva dwong trung tuyén CM ciia tam gidc ABC.

Giai
di qua M1(2; 3; 3),c6 VTCP @ = (1;1;—2); dz qua Mz(1; 4; 3) c6 VTCP b = (1,—-2;1)
Ta cé [a,b] =0, [mb].MlMQ =0 = d,,d, catnhau.

Phwong trinh mit phing chira djdy: z+y+2z-8=0 Ae mp(dl,dQ).

Gidsir B2+ 53+ 43 —20)€ d, = trung diém ciia AB 14 M[%;%ﬁt]

Med, = t=-1= M(2;24)= B(1;25).

Gidsit C(1+#4—263+8) edy. AC La =t=0= C(1;4;2)

HT 154. Trong khong gian v&i hé toa dd Ozyz, cho cho tam gidc ABC ¢6 A(3;2;3), duwong cao CH, dwong phan gidc trong

BM ctia géc B lan lwgt c6 phwong trinh la dl:mIQ:y_Szz_g d, :m—lzy—4:z—3

, dy . Tinh d6 dai cac canh
1 -2 1 —2

cla tam giac cua tam giac ABC.

Giai

Goi (P) 1a mét phang di qua A va vudng goc voi d; = (P): z+y — 2z +1=0.Blagiao diém cta d, véi (P) = B(1;4;3).
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Goi (Q) 1a mit phang di qua A va vudng goc véi dy =>(Q): z—2y+2-2=0.

Goi K1a giao diém cla d, véi (Q) = K(2;2;4).Goi E la diém d6i xtirng cla A qua K= E(1;2;5).

r=1
Phuwong trinh dwdng thing BE1a {y = 4 —t . Cla giao diém cta BE va CH = C(1;2;5).
z=3+1

Tac6AB=AC=BC= 242 = Tam giac ABC déu.

HT 155. Trong khéng gian v&i hé toa dd Oxyz, cho hinh thang cdn ABCD véi A(S; -1 —2), B(l; 5;1), C (2; 3;3) , trong
d6 AB la day 16n, CD 1a day nho. Tim toa d6 diém D.

Giai
Do ABCD Ia hinh thang can nén AD = BC = 3.
Goi A 1a dwong thang qua C va song song v&i AB, (S) 12 mit cu tAm A ban kinh R = 3.

Diém D cin tim 1 giao diém ctia A va (S).

x=2-2t
Duwong thdng A c6 vecto chi phwong AB = (—2; 6; 3) nén c6 phwong trinh: {y = 3 + 6t
z2=3+3t
Phuong trinh mit ciu (S): (z —3)* + (y+ 1> + (2 +2)*> =9
Toa d6 diém D thoa Hé PT:
r=2-2t
y=3+6t ) t=-1
_ =49t" +82t+33=0<
z2=3+3t ;o _i_z

(r—3) +(y+1) +( 42 =09

« Véit=-1,thi D(4; - 3;0): khong thodviAB=CD =7

Voit =33 |64, L AR
49 49 49’49

HT 156. Trong khéng gian v&i hé toa dd Ozyz, cho hinh thoi ABCD véi A(—1;2;1), B(2;3;2). Tim toa d6 cic dinh C, D
va viét phuong trinh mit phing chta hinh thoi dé biét ring tdm I cia hinh thoi thudéc dwdmng thing

d:Hll:ll:ZI? va diém D c6 hoanh d6 am.

Giai

Goi I(—1—t;—t;2+t)ed.Tacd IA=(t:2+t;—1—1), IB=(3+£:3+61).
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Do ABCD 12 hinh thoinén TAJB =0 & 3t2 + 9t + 6 = 0 < t = —1, t = —2.

Vi C d6i xtrng véi A qua I va D doi xtrng v6i B qua I nén:
+ Véi t =—-1=1(0;1;1) = C(1;0;1), D(—2;—1;0).
+V6i t =—-2=I(1;2,0) = C(3;2;—1), D(0;1;,—2)
Do D c6 hoanh d6 4m nén ta chon dwgc nghiém C(1;0;1), D(—2;—1;0)
+ Goi (P) 1a mit phang chita hinh thoi ABCD, gid st (P) c6 VTPT 7
i L IA = (—1,1;0)

Tacé — = c6théchon 7 = [ﬁ, E] = (1;1;,—4)
i LIB = (221)

Suy ra phwong trinh mdt phdng (P):z+y-42+3=0..

HT 157. Trong khéng gian v&i hé toa dd Ozyz, cho hinh chép S.ABCD c6 day ABCD la hinh vuéng, A(1;0;0), C(—1;2;0),

D(-1;0;0), S(O;O;\/g) . Goi M, N Ian lwot 1a trung diém cta doan SB va CD. Ching minh rang hai dwong thiang AM va
BN vuong gbc véi nhau va xac dinh toa d6 tAm cia dwdng tron ngoai tiép tam gidc ONB.

Giai
ﬁ = R = B(1; 2; 0). M 1a trung diém SB, N 1a trung diém CD

2M[%,1;£

, N(-1; 1; 0) = AM 0 BN. Vi AONB ndm trong mp(Oxy) nén tdm I cia dwong tron ngoai tiép

AONB thudc mp(Oxy).

10 = IN 17
Goi I(z;y;0). Ta co:

71=: L0l
10=18 " "l6'6

HT 158. Trong khong gian v&i hé toa dd Ozyz, cho hinh vuéng MNPQ c6 M(5;3;—1), P(2;3;—4). Tim toa d6 dinh
@ biétrang dinh N ndm trong mdt phing (R):z+y—2—6 = 0.

Giai
TS A T A 7 5 . -
GoiIla tAm hinh vuéng = 1 5;3;—5 .Goi N(a;b;¢) € (R). MP = (—3;0;-3).

W_[a,g;b&wg]; MP = 3\2 :IN:%.

_— — 7 5 a ; 3,c=—1
Taco: [IN L MP = |-3la——|—-3|c+—|=0 =
2 a b=1c=-2
2 2 2
]N:3— 9 5 9
2 a——| +(0=3)" +|c+—=| ==
2 2 2
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* Néu N(23—1) thi Q(53;—4). « Néu N(3;1;—2) thi Q(4;5— 3).

HT 159. Trong khong gian v&i hé toa dd Ozyz, cho hinh vuéng ABCD, biét B(3;0;8), D(—5;—4;0) va dinh A thudc mat
phang (Oxy). Tim toa d6 diém C.

Giai
Ta c6 trung diém BD 1a I(-1;-2; 4), BD = 12 va diém A thudc mp(Oxy) nén A(a; b; 0).

AB% = AD?
(a—372 +b>+8 =(a+5)7+(b+4)

ABCD 1a hinh vuéng = 1 2 & ) .
AIQ:[—BD] (a+1)* +(b+2)° +4° =36
2

b=4-2 a 17
= 2 9 = hodc S = AL 2;0]hoécA£;ﬁ;0

(@+1?+(6-202 =20 |b=2 N 5 5

)

- V61 (1523 0) = C(-3;-6; 8) : V6i A{%;‘Tw‘;o] = c[‘?”;?;s].

HT 160. Trong khong gian v&i hé toa do Ozyz, cho hinh vudng ABCD, biét A(1;2;0),C(2;3;—4). va dinh B nam trén m3t
phdng (Q): = +2y + 2z —3 = 0. Tim toa dd cta dinh D, biét toa d cta B 1a nhitng s6 nguyén.

Giai

AC = 3\/5 = AB = 3.Goi B(z;y;2) .

Be(Q) t+2y+z2=3 (1)
Taco: {AB=CB = {(z—12 +(y—2% +22 = (2 —2° +(y— 3 +(z +4)* (2)
AB=3 (=17 +@-27+2"=9(3)

e rx=-1Ly=12=2 = B(—L1;2).Vay D(4;4;—6).
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PHAN V TUYEN TAP PE THI PAI HOC CAC NAM

va diém

HT 161. 2013 A (CB) Trong khong gian véi hé toa dd Ozyz, cho duwdng thing A : L _36 - +21 2t 2

A(1;7;3). Viét phwong trinh mit phang (P) di qua A va vudng géc véi A. Tim toa dd diém M thudc A sao cho
AM = 230.

Giai
A c6 mot vec-to chi phwongla i = (—3;—2;1)
(P) qua A va nh4n i 1am vec-to phap tuyén nén (P) c6 phwong trinh:
—3z-1)-2y-7+(2-3)=0<3r+2y—2—-14=0
M € Anén M(6—3t;—1—2¢;—2 + 1)

AM =230 & (63t —1)2 4+ (—1 -2t —7)2 +(—2+t 32 =120 7> — 4t —3 =0

& t=1hoac t = _3 Suy ra: M(3;—3;—1) hoac M ﬂ;—l;—H
7 ToT T
b/s: M(3;-3;—1); M E;—l;—H
7 7 7

HT 162. 2013 A (NC) Trong khong gian v&i hé toa dd Ozyz, cho mat phang (P): 2z + 3y + 2z —11 = 0 va mit cau
(8):2? +y® + 2% — 22 + 4y — 2z — 8 = 0. Chirng minh (P) tiép xtc v&i (S). Tim toa dd tiép diém cta (P) va (S).

Giai
(S) c6 tam I(1;—2;1) c6 ban kinh R = \14

2143.(-2)+1.1-11
(I,(P)) — | 2 | = \/17 = R Do d6, (P) tiép xtc véi (S)
Jo? 32 41

Goi M 14 tiép diém cta (P) va (S). Suy ra M thudc dwong thing qua I va vudng goc véi (P).
Do d6: M(1+2t;—2+ 3t;1+t)
Do M € (P) nén 2(1+2t)+ 3(—2+3t) + (1+£)—11=0 & t =1 = M(31;2)

b/s: M(3;1;2)

HT 163. 2013 B (CB) Trong khong gian véi hé toa dd Ozyz, cho diém A(3;5;0) va mat phing
(P): 2z + 3y — 2 — 7 = 0. Viét phwong trinh dwdong thing di qua A va vudng goc véi (P). Tim toa dd diém ddi xtirng ctia A
qua (P).

Giai
(P) c6 vec-to phap tuyén 7 = (2;3;—1)
DPudng thing A qua A va vudng goc véi (P) nhan 7 1am vec-to chi phwong nén c6 phuwong trinh:
-3 _y-5_ 2
2 3 -1
Goi B 1a diém d6i xtirng clia A qua (P),suyra B € A.
Do d6 B(3 + 2t;5 + 3t;—t)

. . 1
Trung diém cta doan thang AB thudc (P) nén: 2(3 +1¢) + 3 0+ 3t

{715]7 =0&t=-2= B(-1-12)

b/s: B(—1;,—1;2)
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HT 164. 2013 B (NC) Trong khong gian v&i hé toa dd Ozyz, cho cac diém A(1;—1;1), B(—1;2;3) va dwdng thang
r+1  y—-2 2-3
S -2 1

A . Viét phwong trinh dwong thang di qua 4, vudng goc véi hai dwong thing ABva A

Giai
Tacé: AB = (—2;3;2) vec-to chi phwong cia Ala @ = (—2;1;3)
Pudng thang vudng goc véi AB va A c6 vec-to chi phuong la: v = (7;2;4)
Duwong thdng di qua A, vudng géc véi AB va A c¢d phwong trinh:
z—1 y+1 2z-1
T2 4

z—1 y+1 2z-1

D/s:
/ 7 2 4

HT 165. 2013 D (CB) Trong khong gian véi hé toa dd Oxyz, cho cac diém A(—1;—1;—2), B(0;1;1) va mit phang
(P):z+y+2z—1=0. Tim toa d) hinh chiéu vudng goc A trén (P). Viét phwong trinh mit phang di qua 4, B va vudng

goc vai (P).
Giai
Goi H 1a hinh chiéu vuéng géc ctia A trén (P). Suyra H(—1+t;—1+ ;-2 +1)
5 , 22 1

Goi (Q) 1a mit phing can viét.

Taco: AB = (1;2; 3) va vec-to phap tuyén cta (P) la: @ = (1;1;1)
Do d6, (Q) c6 vec-to phap tuyénla 7' = (—1;2;—1)

Phwong trinh mit phang (Q):z—2y+2+1=0

b/s: (Q):z—2y+2+1=0

HT 166. 2013 D (NC) Trong khong gian véi hé toa dd Ozyz, cho diém A(—1;3;—2) va mit phang
(P):z—2y—2z+5 = 0. Tinh khodng cach tir A dén (P). Viét phwong trinh mit phang di qua A va song song vai (P).

Giai
(-1 -23-2-2)+5]
VPR e P
Vec-to phap tuyén cta (P): 7 = (1;,—2;—2)

d(A,(P)) =

Phwong trinh mit phang can tim: (Q):z—2y—22+3=0
P/s: (Q):z—2y—224+3=0

HT 167. 2012 A (CB) Trong khong gian véi hé toa dd Ozyz, cho dwdng thang d : z 1— L = % =z ; 2 va diém

I(0;0;3) . Viét phwong trinh mit cau (S) c6 tAm I va cit d tai hai diém A, B sao cho tam gidc IAB vudng tai L

Giai
Vec-to chi phwong ctia d la: i, = (1;2;1).
Goi H la trung diém ctia AB, suyra IH | AB
Tacéd H € dnéntoa dd H coddang H(t — 1;2t;¢t +2) = EI' =t —-1L2:t—1)
Tam gidc IAH vuong can tai H.
Suy ra ban kinh mit ciu (S) 13 R = IA — \2IH = %

Do d6, phwong trinh mét ciu can tim: 2+ y2 +(z— 3)2 = %

8
b/s: 172+y2+(z—3)2=§
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HT 168. 2012 A (NC) Trong khong gian véi hé toa d6 Ozyz, cho dwong thing d : = ;_ L % _ I 2 mit phing
(P):z+y—22+5=0 vadiém A(1;—1;2). Viét phwong trinh dwong thing A citd va (P) lan lwgttai M, N sao cho 4 1a

trung diém ctia doan MN.

Giai
M € d,suyratoaddM cédang M(2t — 1;¢;t + 2)
MN nhéin A 1a trung diém, suyra N(3 —2t;—2 — ;2 — 1)
Ne(P)&3-2—1t—-22—1)+5=0ct=2= M324)
z+1 y+1 2-2

Pudng thing A di qua A va M c6 phwong trinh: A:

3 2
b/s: A: v+l _y+l_2-2
2 3 2
HT 169. 2012 B (CB) Trong khong gian véi hé toa do Ozyz, cho dwong thing d : xT—l = % = % va hai diém

A(2;1;0), B(—2;3;2). Viét phwong trinh mit ciu di qua 4, B va c6 tdm thudc duwdng thang d.

Giai
Goi (S) 1a mit ciu can viét va I1a tAm cuta (S)
Do I € d nén toa do cia diém I ¢6 dang: I(1 + 2¢;t;—2t)
Do AB € (S)nén AI = BI
S @2=12+(t—-12+4? =@ +3> +(t -3+ 2t +2° ot =—1
Do d6, I(—1;—1;2)va ban kinh mat cau: R = V17
Vay, phwong trinh mit ciu can tim: (z +1)2 + (y +1)? + (z —2)* = 17
P/s: (z+1)> +(y+ 1> +(2—272 =17

HT 170. 2012 B (NC) Trong khong gian véi hé toa do Ozyz, cho A(0;0;3), M(1;2;0). Viét phwong trinh mit phang
(P) qua A va cit truc Oz, Oy lan lwot tai B, C sao cho tam gidc ABC c6 trong tAm thudc dudng thang AM.

Giai
Do B € Oz,C € Oy nén toa do ctia B va C c6 dang: B(b;0;0),C(0;¢;0)

Goi G la trong tam ctia tam giac ABC, suy ra: G [%,% ; 1]

Tacé: AM = (1;2;—3) nén dwdng thing AM :% = % =

Do G thudc dwong thing AM nén g = % = _—§ Suyra b=2c=4
. . 5 = 2 T Yy z
Do d6, phuwong trinh cia mat phang (P) : Py + " + 3 1

Nghiala (P): 6z +3y+42—-12=0
b/s: (P):6x+3y+42—12=0

HT 171. 2012 D (CB) Trong khong gian véi hé toa dd Ozxyz, cho mit phang (P): 2z +y — 22 +10 = 0 va diém
1(2;1;3). Viét phwong trinh mit cu tAm I va cat (P) theo mdt dwong tron c6 ban kinh bang 4.

Giai
Goi H 1a hinh chiéu vuéng goc cta I trén (P).
Suy ra H 12 tAm dwdng tron giao tuyén ctia mit phing (P) va mit cau (S) cAn viét phwong trinh.
Tacé: IH = d(I;(P)) = 3

Ban kinh mit ciu (S) 1a: R = V32 +4%2 =5
Phwong trinh mit cau (S) 1a: (S): (z —2)* + (y —1° + (2 — 3)> = 25
B/s: (9):(z—2°+(@y—12+(z-3°=25

HT 172. 2012 D (NC) Trong khong gian v&i hé toa dd Oxyz, cho dwong thang d : xT—l = y_—i—ll = % va hai diém

A(1;—1;2), B(2;—1;0). Xac dinh toa d6 diém M thudc d sao cho tam gidc AMB vudng tai M.

Giai
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Do M € d néntoa d6 diém M (1 + 2t;—1—t;¢)
Tacé: AM — (2t;7t;t72),ﬁf' = (=14 2t;—t;1)
Tam gidc AMB vuéng taiM < WW =0

S U—1+2)+ 12+t —2) =0 662 —4t =0

< t=0hoac ¢ :E;Do dé: M(1,—1,0),M Z;—E;z
3 3 33
7 52
b/s: M(1,-1,0),M |—;——;—
fo a0 2.2

HT 173. 2011 A (CB): Trong khong gian v&i hé toa dd Ozyz, cho hai diém A(2; 0; 1), B(0; -2; 3) va mit phing
(P):2x —y—2+4=0. Tim toa do diém M thudc (P) sao cho MA = MB = 3.

Giai
2a—b—c+4=0
Goi M(asbjc).Taco: M € (P)vda MA=MB =3 1(a—27 +1° +(z—17 =9
> +0+2°%+(c-37%=9

20—b—c+4=0 a=2b—-2 6 4 12
slatb—ct2=0 s le=3b & (asb;c) = (0;1;3) hoac [??7]
@22+ +(c—12=9 |72 —11b+4=0
Suy ra: M(0;1;3) hoac M —E;ig
TTT
b/s: M(0;1;3) hoac M —§§£§£
TTT

HT 174. 2011 A (NC): Trong khong gian v&i hé toa dd Ozyz, cho mitcau (5):2® + 92 + 22 — 4z —4y—42=0 va
diém A(4;4;0). Viét phwong trinh mit phing (OAB), biét diém B thudc (S) va tam giadc OAB déu.

Giai
(S) c6 tam 1(2;2;2), bankinh R = 24/3
Nhan xét: O va A cung thudc (S)
Tam giac OAB déu, c6 ban kinh dwdng tron ngoai tiép r = o4 _ &
V3 3
. 2 2 _ 2
Khoang cach: d(I,(P))=VR" —r" = T
3

(P) di qua O c6 phuong trinh dang: az + by + ¢z = 0 (a® + b + ¢ =0 (%))
(P)diquaA,suyrada+4b=0<b=—a
B |2(a—|—b+c)| B |2c| N |20| 2
a® + b7 + ¢ \/2a2+02 \/2a2+02 V3
=22+ =37 = c==a
Theo (*),suyra (P):2—y+z=0hodcz—y—2=0
P/s: (P):z—y+2z=0hodcz—y—2=0

d(I,(P))

HT 175. 2011 B ( CB) Trong khong gian véi hé toa d Ozyz, cho dwongthing A : IT_Q = y_+21 = il va mat
phang (P): x+y +z -3 = 0. Goi I 1a giao diém ctia A va (P). Tim toa dd diém M thudc (P) sao cho MI vudng géc v&i A va

MI = 4414,

Giai
Toa d6 diém I 1a nghiém ctia hé phwong trinh:

BE HOC VO BO' - CHUYEN CAN SE PEN BEN Page 67




GV.Lwu Huy Thwéng 0968.393.899

r—2 y+1 z

1 —2  —1= 1151
r4+y+2z—3=0

a+b+c—-3=0
Goi M(a;bic)tacs: M € (P),MI LA va MI =414 & Ja— 20 —c+2 =0
(@a—12+(b—17+(c—1° =224
b=2a-1
& ic=-3a+4 < (a;b;¢) = (5;9;—11) hodc (a;b;c) = (—3;—7;13)
(a—1)? + (20 —2)* + (—3a + 3)* = 224
P/s: M(5;9;—11) hoac M(—3;—7;13)

+2

HT 176. 2011 B (NC) Trong khong gian véi hé toa 0 Ozyz, cho dudng thdng A: A : z . Y- 1 _ 2T 5

3 -2
diém A(- 2; 1; 1), B(- 3; - 1; 2). Tim toa d6 diém M thudc dudng thing A sao cho tam gidc MAB c6 dién tich bing 3\/3 .

va hai

Giai
M € A, suyratoadd M cé dang: M(—2+t;1+ 3t;—5 — 2¢)

= AM = (3t;—6 —2t) vd AB = (-1,-21) = [W,E} = (—t —12;t + 6;1)

Sy = 3V & (E+127 +(t+6)° + 12 =180
&2 412t =0« t=0hoic t = —12.
Vay, M(—2;1;—5); M(—14;—35;19)

P/s: M(—2;1,—5); M(—14;—35;19)

HT 177. 2011 D (CB) Trong khong gian vé&i hé toa dd Ozyz, cho diém A(1; 2; 3) va dwong thing

d: mTH = % = % Viét phwong trinh dwdng thang 4 di qua diém 4, vudng goc véi dwong thing d va cét truc Ox.

Giai
Mit phéng (P) di qua A, vudng goc véi d, 6 phwong trinh: (P):2z+y—22+2=0
Goi B 1a giao diém cua truc Oz véi (P), suy ra A la duwdng thang di qua cac diém A, B
B € Oz, c6toadd B(b;0;0)théa mdn phwong trinh: 20 +2 = 0 = B(—1;0;0)

z=1+72t
Phwong trinh A :{y =2+ 2¢
z=34+3t
=142t
D/s: Aiy=2+2t
z=3+3t
HT 178. 2011 D (NC) Trong khong gian véi hé toa do Ozyz, cho dwongthing A : xT_l = yT—B = %vé mit phdng

(P): 2z —y + 2z = 0. Viét phwong trinh mit ciu c6 tAm thudc dwong thing A, ban kinh bang 1 va tiép xtc véi mit
phang (P).

Giai
GoillatAm madtciu. I € Asuyratoaddlcoddang: I(1+ 2t;3 + 4t;t)
M3t ciu tiép xtic véi (P) khi va chi khi d(Z,(P)) = 1
|20+ 2t) — (3 + 41) + 21| t=2
54 =1&
3 t=-1
Suyra, 1(5;11;2),I(—1;,—1;—1)

Phuong trinh mat cau: (z —5)° + (y =112 +(z =22 =L (e + 1> + (y+ 1> + (z +1)> =1

B/s: (-5 +(y—112 +(z-2% =L (e +1)> +(w+1)> +(z+ 1% =1
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HT 179. 2010 A (CB) Trong khong gian véi hé toa dd Ouzyz, cho dwong thing A : IT_l = % _ +12 va mit phang

(P):z—2y+ 2= 0. Goi Cla giao diém cua A véi (P), M 1a diém thudc A . Tinh khoadng cach tir M dén (P), biét rang
MC =+6.

Giai

Pudng thang A c6 vec-to chi phwong v= (2;1;—1) va mat phang (P) c6 vec-to phap tuyén 7 = (1;,—2;1)

Goi H 12 hinh chiéu cia M trén (P), ta c6: HMC =

- —

cos(v,n)

cosfin) - N Y

NCNCIN]

d(M,(P)) = MH = MC.cos HMC = MC.

b/s: cl:L

J6

HT 180. 2010 A (NC) Trong khong gian v&i hé toa dd0 Ozyz, cho diém A(0; 0; —2) va dwong thing
r+2 y—2 z+3
S 2 3

cho BC=8.

A . Tinh khoang cich tir A dén A. Viét phwong trinh m3t ciu tAm 4, cat A tai hai diém B va C sao

Giai
Puong thang A di qua diém M(—2;2;—3), nhin v= (2;3;2)1am vec-to chi phuwong.
Ta c6: MA = (2,—2:1),

;m] — (7:2,—10)

v MAH V49444100

= =3

NA+9+4

Goi (S) 12 mit cAu tAm A, cat A tai Bva Csao cho BC = 8.Suy ra, ban kinh ctia (S)1a R =5

Suy ra: d(4,A) =

-

)|

Phwong trinh cua (S) : 2+ y2 +(z+ 2)2 =925
P/s: 22 +2 + (2422 =25

HT 181. 2010 B (CB) Trong khéng gian v&i hé toa do Ozyz, cho cac diém A(1;0;0), B(0;5;0),C(0;0;¢), trong d6 b,c
dwong va mit phang (P):y — z +1 = 0. Xac dinh b va ¢, biét rang m3t phiang (ABC) vudng goc véi mit phang (P) va

khodang cach tir diém O dén mit phéng (ABC) bing é

Giai

Mait phing (ABC) c6 phwong trinh: % + % +2=1
c

M3t phidng (ABC) vudng goc véi mit phang (P):y—2z+1=0.Suy ra: %f 1_ 0 (1)
c
Tacé: d(O,(ABC) =+ 1 1 1 1

w | =
—_
—_
w
S¥
()
Q
o

T (1), (2),do b,c>0suyrab=c=

1
D/sib=c=—
/ 2

HT 182. 2010 B (NC) Trong khong gian véi hé toa dd Ozyz, cho dwdng thing A: g = yT—l = g . Xac dinh toa do

diém M trén truc hoanh sao cho khoang c4ch tir M dén A bing OM.

Giai
bPuong thang A di qua diém A(0;1;0) va c6 vec-to chi phwong v = (2;1;2)
Do M thudc truc hoanh, nén M cé toa dé M(¢;0;0)suy ra: AM = (¢;—1;0)
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=

v, /TJ\Z] — (22,1 —2)

”’AM” V51% + 4t 48

= d(M,A) = = 3

v
V52 + 4t +8 |
3

P —t-2=0st=—1Vi=2
Suy ra, M(—1;0;0) hoac M (2;0;0)
P/s: M(—1;0;0) hoac M (2;0;0)

Ta c6: d(M,A) = OM & f

HT 183. 2010 D (Chu&n) Trong khong gian véihé toa dd Ozyz, cho hai mdt phang (P):z+y+2z—-3=0va
(Q): x —y + z—1=0.Viét phwong trinh mt phang (R) vudng géc v&i (P) va (Q) sao cho khoang cach tir O dén (R)
bing 2.

Giai
Ta c6: vec-to phap tuyén cia (P) va (Q) lan lwotla: 7, = (1;1;1)711'@ = (1;-11)
Suy ra: [ﬁp, ﬁQ} = (2;0;—2)1a vec-to phap tuyén cuia (R)
Mit phéng (R) c6 phwongtrinhdang: (R):z—2+ D =0
D D
Ta cé: d(O,(R)) = usuy ra: u —2oD=2" hodc D = —2\2

RRARN-
Vay, phwong trinh mit phdng (R): z — 2 +2\/5 =0 hoac x—z—2\/5 =0
D/s: (R):2—2+242 =0 hodic 2 — 2 — 242 =0

=341
HT 184. 2010 D (NC) Trong khdng gian v&ihé toa dd Ozyz, cho hai dwong thang Av: {1y = ¢ va A;:
z=1
r—2 y—1 z o, .. A im0 N 2 . N ,, 3
5 = —— = 5 Xac dinh toa do diém M thudc A; sao cho khoang cach tir M dén A; bang 1.

Giai
Tacé M € Aj,nén M (3 +t;t;t)
A, diqua A(2;1;0) va c6 vec-to chi phwong v= (2,1;2)

Dod6: AM = (t + Lt —1t);

Z,W}:(Z—tﬂ;t—?))

“’AMH V282 — 10t +17 V282 — 10t +17
5 Suy ra; S—— =1

Ta cé: d(M,A,) = =

—|

v

o t? —5t+4=0<t=1hoict=4
Khi dd, M(4;1;1) hodac M(7;4;4)
b/s: M(4;1;1) hoac M(7;4;4)

HT 185. 2009 A (Chuén) Trong khong gian véi hé toa do Ozyz, cho mit phiang (P): 2z —2y — 2z — 4 = 0 va mit ciu

(S): 22 + 4% + 22 =2z — 4y — 62 — 11 = 0. Chtrng minh riing mit phing (P) cit mit ciu (S) theo mdt dwong tron. Xac
dinh toa do tdm va ban kinh ctda dong tron doé.

Giai
(S) c6 tAm I(1;2;3), ban kinh R =5

2—-4-3-14
Khodng cach tir [ dén (P): d(I,(P)) = Q = 3 < Rsuyradpcm
Goi H va r Ian lwot 12 tAm va ban kinh ctia dwdng tron giao tuyén

H 12 hinh chiéu vuéng géc ctia I trén (P): 1H = d(I,(P)) = 3,r =VR*> —IH? =4
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a=142t
b=2-2t

Toa d6 H(a;b;c)théa min: 3¢ Giai hé ta dwgc: H(3;0;2)
c=3-—

26 —2b—c—4=0
b/s: H(3;0;2)

HT 186. 2009 A (NC) Trong khong gian véi hé toa do Ozyz, cho mit phang (P): z — 2y + 2z —1 = 0 va hai dwong
r+1 y 2z2+9 x—=1 y—-3 2z2+1

11 6 22 1 -2
khoang cach tir M dén dwong thang A, va khodng cach tir M dén mat phang (P) bang nhau.

thang A : . Xac dinh toa do diém M thudc dwong thang A, sao cho

Giai
A, qua A(1;3;—1) va c6 vec-to chi phwong 4 = (2;1;—2)
M e A, = M(-1+ -9+ 6t)

MA = (27t;37t;876t),[m,ﬁ = (8t —14;20 — 148t — 4)

- HM_'A,a — 3y20¢2 — 88¢ + 68
HjEZ,ﬁ
Khoang cach tir M dén A, : d(M,A,) = E — V/29¢> — 88t + 68
U

+t—2t—|—12t—18—1| 7|11t—20|

-1
Khodng cach tir M dén (P): d(M,(P)) = |

V2 4 (-2 422 3
5 112 — 20| ) 53
2012 — 881 +68 =11 3512 881453 =0t =1Vi="0
3 35
Suy ra, M(051—3); M =20, 2
35735 35

b/s: M(O;l;—3);M[§'§'i]

3573535

HT 187. 2009 B (Chuin) Trong khong gian véi hé toa d6 Ozyz, cho ti dién ABCD c6 cic dinh
A(1;2;1), B(—2;1;3),C(2;—1;1) va D(0;3;1). Viét phwong trinh mit phdng (P) di qua 4, B sao cho khoang cach tir € dén
(P) bdng khoang cach tir D dén (P).

Giai
Mit phing (P) théa man yéu ciu bai toan trong hai trudrng hop sau:
Trudong hop 1: (P) qua A, B va song song véi CD

Vec-to phap tuyén cta (P): 7 = /TB,@

AB = (~=3;~1;12),CD = (~24;0) = 7t = (—8—4;—14)
Phwong trinh mit phang (P): 4z +2y+ 72 —15=0
Truwong hop 2: (P) qua A, B va ct CD. Suy ra, (P) cit CD tai trung diém I ctia CD
I1,151) = Al = (0;—1;0) vec-to phap tuyén cta (P): 7 = [E,E} =(2;0;3)
Phuwong trinh ctia (P): 224+ 32—5=0

P/s: (P):4z+2y+72—15=0hodac (P):2x+32—-5=0

HT 188. 2009 B (NC) Trong khong gian véi hé toa do Ozyz, cho mit phang (P): x - 2y + 2z - 5 = 0 va hai diém A(-
3;0;1), B(1;-1;3). Trong cac dwong thing di qua A va song song v&i (P), hdy viét phwong trinh dwdng thidng ma khoang
cach tir B dén dwong thing d6 1a nhé nhit.

Giai
Goi A la dwong thing cin tim; A ndm trong mit phing (Q) qua A va song song véi (P)
Phwongtrinh (Q): 2z —2y+22z+1=0
K, H1a hinh chiéu cia B trén A, (Q). Tacé BK > BH nén AH 1a dwong thing cin tim
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a—1 b+1 c—3 111 7
Toa ddé H(a;b;c)thda man: 1 —2 9 :H[__-_~_]
a—2b+2c+1=0

— (26 11 2 z+3 y z2-—1
26 11 -2

———5] .Vay, phuong trinh dudong thing A: —— = =~ =

.17—1—3_&_2—1
© 26 11 -2

HT 189. 2009 D (Chuin) Trong khéng gian v&i hé toa d6 Ozyz, cho cac diém A (2; 1; 0), B(1;2;2), C(1;1;0) va mat
phang (P): x + y + z - 20 = 0. X4c dinh toa dd diém D thudc dwdng thdng AB sao cho dwdng thing CD song song véi mit
phing (P).

Giai
T=2—1
AB = (~1;1;2) Phuong trinh AB:{y =1+t
z =2t

D thudc duomg thing AB = D(2 — 1+ £2) = CD = (1— £:£;21)
Vec-to phap tuyén cta (P): 7 = (1;1;1)
C khong thudc mat phing (P)

CD/ (P) < 0D = 0 & 1(1— )+ 1.4 +1.2 = 0 & { —%.Véy D[g;%;—l]

b/s: D é;l;—l
2°2

HT 190. 2009 D (NC) Trong khong gian véi hé toa dd Owzyz, cho dwdng thang A : :c_—1|—2 = y_;? = il va mit phang
(P): x + 2y - 3z + 4 = 0. Viét phwong trinh duwdng thdng d ndm trong (P) sao cho d cit va vudng goc véi dwong thang A
Giai
t+2 y—-2 z
Toa dd giao diém 1 cta Avéi(P)théamanhé: {1 1 1 _—1=I(-3;L1)

r+2y—324+4=0
Vec-to phap tuyén cta (P): 7 = (1;2;—3) vec-to chi phwong cia A : 4 = (1;1;—1)
Duwong thang d can tim qua I va c6 vec-to chi phwong v = [fi, ﬁ] =(1-2;-1)

r+3 y—1 2-1

Phwong trinh dwong thing d 5 n

})/s:d:m—i—i%:y_lzz_1

(O

Xin chin thanh cadm on quy thiy c6 va cic ban hoc sinh da doc tai liéu nay!
Moi sw gép y xin gri vé: huythuong2801 @gmail.com
Toan bo tai liéu 6n thi moén toan cia Lwu Huy Thwdng & dia chi sau:

http://www.Luuhuvthuong.blogspot.com
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