Phan 1: HE TRUC TOA PO
Cau 1: [2H3-1.1-3]Trong khdng gian véi hé truc toa o Oxyz, cho ba diém A(5;3;-1), B(2;3;,—4) va

C(L2;0). Toa do diem D ddi xting véi C qua duong thing AB 12
A. (6;4;-5). B. (4,6;-5). C. (6;-5,4). D. (-5;6;4).
Huéng dan giai

Chon Al
X=5+3t

Phuong trinh duong thang AB: {y=3 (teR).
z=-1+3t

Goi C,(5+3t;3;—-1+3t) la hinh chiéu vudng géc cua C 1én duong thing AB.
Tac6: CC, =(4+3t;1,-1+3t).

Khi d6: CC, L BA < CC,.BA=0 ¢ 3(4+3t)+3(-1+3t)=0 < t :-%. Hay clg;g;—gj.

biém D déi xang véi C qua duong thang AB = C, la trung diém CD = D(6;4;-5).

Cau 2: [2H3-1.1-3] Trong khéng gian véi hé truc toa d6 Oxyz , cho hinh hop ABCD.A'B'C'D’. Biét toa d6
cac dinh A(=3;2;1), C(4;2;0), B'(-2;1,1), D'(3;5;4). Tim toa d diém A’ cua hinh hop.
A A(-331). B. A'(-3,-33). C. A(-3-3-3).  D.A(-333).

Huwéng dan giai
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Goi A'(X;¥1:2,), C'(%,;¥,:2,).

Tam cua hinh binh hanh AB'C'D’ 14 |6;3;gj.

Chon D.

X +X =1
Do | la trung diém ciia A'C' nén Jy, +y, =6 .
,+2,=5

Taco AC =(7;0;-1) va AC =(X, —X; ¥, ~ ¥1; 2, 7,).



X, =X =7
Do ACC'A’ la hinh binh hanh nén 5y, —y, =0 .
z,-7,=-1
Xét c&c hé phuong trinh:
) {x1+x2:1©{x1:—3. . {y1+y2:6<:>{y1:3 | ) {21+22: <3{21:3.
X, =X =1 X, =4 Y, ¥, =0 Y, = 2,-7,=-1 z,=2
Vay A'(-3;3;3).
Céch khéc
Goi | 1a trung diém cua AC :I(%;Z;%) :

Goi I’ 1a trung diém cua B'D' = I'(%;S;gj .

Taco AN = 11" = A'(-3,3;3) .

Cau 3: [2H3-1.1-4] Trong khong gian vai hé toa do Oxyz , cho hinh hop chix nhat 4BCD.A'B'C'D’ ¢6 diém A4

tring véi géc toa d9, B(a;0;0), D(0;4;0), 4'(0;0;6) Véi a>0, 5>0. Goi M la trung diém cua canh
cc'. Gia s a+b=4, gia tri 16n nhét cia thé tich khoi tir dién 4’BDM bang:

A & B. 128 c. 128 D. 2.
27 27 9
Hwéng dan giai

Chon A.

C(a;a;0)
g B'(a;0;0)

Tur gia thiet, suy ra —>M[a;a;—] .
D'(0;a;b) 2
C'(a;a;b)

A'B= (2;0;—b)

Ta 06 | 47D = (0:0;-) ——[ 478, 4D = (absabia’ ) —[4B, 4D 43 = 22

i — [a;a;_é]
2

R gt Ae wr 1A O TN 2
Thé tich khoi ta dign V.5, :%[A'B,A'D},A'M:“Tb_

Do 4, 5>0 nén ap dung BDT Cosi, ta dugc
d—atb=tatlate>3tar——ap<®
2 2 4 27
64
Suy ra Vrmp = —-
y max A' MBD 27

[2H3-1.2-3]Trong khéng gian v&i hé truc toa do Oxyz, cho diém A(3;0;-2) va mit cau
(S):(x—l)2 +(y+2)2 +(z+3)2 =25. MOt dwong thiang d di qua A, cat mat ciu tai hai diém
M, N .Do dai ngdn nhit cia MN 1a



A. 8. B. 4. C. 6. D. 10.
Loi giai

Chon A.

Mt cau (S):(x—1)" +(y+2)" +(z+3)" =25 c6 tam | (1,-2;-3);R =5

Taco: Al =3<5=R. Nén diém A ndm trong mat ciu.

Goi H 1a hinh chiéu cia | trén dwong thang d.

Trong tam gidc vudng AIAH vaAIHM Ta cé: IH < IA; %MN =HM =+IM? - 1H?

Do d6 dé MN,, thi IH,_ = IH = 1A= MN =2HM =2J/IM? - |A? =8,

Cau 5:  [2H3-1.2-3] Trong khéng gian Oxyz cho diém M (2,-2,-5) va duong thang

d): XY+ 7 g N a;b;c) thuoc (d) va do dai MN ngin nhat. Téng a+b+c nhan
1

2 1
gié tri nao sau day?
Al B. 3. C. 2. D. 4.
Loi giai
Chon C.

Ne(d)= N(1+2t;-1+t;—t).

MN = J(2t-1)" +(1+1)" +(5—t)° = /6(t-1)’ +21>/21
= MN ngén nhét bing v21 khi t =1 khidé N(3;0;-1) = a+b+c=3+0-1=2.

Cau 6: [2H3-1.2-3] Trong khdng gian vai hé toa &6 Oxyz , cho hinh hgp ABCD.A'B'C'D’ cé A(2L3)

B(0;-1-1). C(-1-2:0). D'(3-21) 111 tné tich hinh hop.

A. 24, B. 12. C. 36. D. 18.

Hwéng dan giai
Chon A.



Cau 7: [2H3-1.2-3] Trong khéng gian vai hé toa d Oxyz , cho hinh hgp ABCD.A'B'C'D’ cé

Taco BA=(2;2;4); BC =(-1-11)

| BABC |=(6;-6,0) = Sncp = ‘[ﬁ;ﬁ] — 67 +(-6)" =612
Mat phing (ABCD) di qua diém A(21;3) va c6 vecto phap tuyén | BA;BC |=(6;-6;0) c6
phuong trinh: 6(x—2)—6 (y—1)+0(z—3):0<:> X-y-1=0.
h=d(D’;(ABCD))= Sl _2_ 2| 22

1" +(-1)
Vay thé tich hinh hop 1AV =S,,.,.h = 63/2.242 =24 .
A(2;1;3);

B(0:-1-1), C(-£-20), D'(3-21) i1 thé tich hinh hop.

A 24. B. 12. C. 36. D. 18.
Hudéng dan giai

Chon A.

Tacé BA=(2;2;4); BC =(-1-11)

| BABC |=(6;-6,0) = Spncp = ‘[ﬁ;@] =6 +(-6)" =672



Mat phing (ABCD) di qua diém A(21;3) va c6 vecto phap tuyén | BA;BC |=(6;-6;0) c6
phuong trinh: 6(x—2)-6(y—-1)+0(z-3)=0< x-y-1=0.
h=d(D’;(ABCD))= G PN
1 +(—1)
Vay thé tich hinh hop 1AV =S, .h =6+/2.22 = 24.
Cau 8: [2H3-1.2-3] Trong khdng gian Oxyz, cho diém A(-2;2;-2),B(3;-3;3). M la diém thay ddi trong

khdng gian thoéa mén % =§. Khi d6 d¢6 dai OM 16n nhit bang?

A. 124/3. B. 643. c.%. D. 5V3.
Loi giai

Chon A.

Goi M (x;y;2). Tacé:

MA 2

MB
& X2+ y? +22+12x-12y +122 =0 = M € matciu (S) tim |(~6;6;-6) ban kinh R =6+/3

& IMA® = 4MB? = 9| (x+2)" +(y-2) +(2+2)" | =4| (x=3)" +(y+3)" +(2-3) |

Khi d6 OM,, =d (O;1)+R =0l +R =63+63=1213.

Cau 9: [2H3-1.2-3]Cho tam gidc ABC véi A(L2;-1), B(2;-13), C(-4;7;5). Do dai phan giac trong
cua AABC ké tir dinh B la

A T4 g T4 c W73 b 230
5 - 3 3
Giai
Chon B.

Goi D(a; b;c) la chan duong phan giéc ké tur dinh B.



Céu 10:

Cau 11:

Cau 12:

2(a-1)=-a-4 3
— 1 11 274

Tacd) —= :%:ADz—Eﬁj: 2(b-2)=-b+7< b:E =BD="—".
2(C+1)=—C+5 c=1

[2H3-1.2-3] Trong khdng gian véi hé toa dd Oxyz, cho ba diém 4(0;0;0), B(0;1;1), C(1;0;1). Xét
diém D thudc mit phang Oxy sao cho t dién 4BCD la mét tir dién déu. Ki higu D(x,;,;z,) 1a toa
d6 cua diém D. Tong x, + y, bang:
A 0. B. 1. C.2. D. 3.

Huwdéng dan giai

Chon C.
Tinh duoc AB=BC=CA=12.
DA=A\2
DO D e (0xy)—— D(x,;,;0). Y&U cau bai todn « DA=DB=DC =2 < |DB=+2
DC=+2

5+ =2 % +y =2
=1
RO H =B e 401 =1 | T =2
-
Jo =42 1) a5 =1

[2H3-1.3-3] Trong khong gian véi hé toa do Oxyz, cho diém A(0;0;4), diém M ndm trén mit
phing (Oxy) va M = 0. Goi D Ia hinh chiéu vudng goc cua O 1én AM va E 1a trung diém cua
OM . Biét duong thang DE ludn tiép xdc véi mot mat cau cb dinh. Tinh ban kinh mat cau do.
A R=2. B. R=1. C.R=4. D. R=+/2.

Hudéng dan giai
Chon A.
Ta co tam giac OAM lubn vudng tai O.
Goi | 1a trung diém cua OA (Piém | cb dinh)
Ta co tam giac ADO vubngtai D co ID la

duong trung tuyén nén 1D = %OA =2 (1)

Taco IE la duong trung binh cua tam gidc OAM
nén IE song song véi AM ma OD L AM = OD L IE
Mat khac tam giac EOD can tai E. Tur do suy ra
IE 1a duong trung truc caa OD o M

J— — - E

Nén DOE = ODE; 10D = IDO = IDE = IOE =90° = ID | DE (2)

Vay DE luén tiép x(c véi mat cau thm | béan kinh R :%: 2

[2H3-1.3-3] Trong khong gian véi hé truc Oxyz, cho hinh chép S.ABC c6 S(2;2;6), A(4;0;0),
B(4;4;0), C(0;4;0). Tinh thé tich khdi chop S.ABC .



Céau 13:

Céu 14:

A. 48. B. 16. C. 8. D. 24,
Hudéng dan giai

Chon B.

Tac6 BA=(0;-4;0), BC =(—4;0;0)= BABC = 0= AABC vuong tai B.

BA=|BA|=4, BC =[BC|=4= S, :%.4.4:8.

Ma  A(40,0), B(4;4,0), C(0;40) thuoc mat phang (Oxy):z=0 suy ra

d(S.(ABC))=d(S,(Oxy))=6.Vay thé tich V, s :%d(s,(ABC)).SABC :%.6.8:16.

[2H3-1.3-3] Trong khdng gian vdi hé toa do Oxyz, cho hinh lang tru deng ABC.ABC, co
A(0;0;0), B(2;0;0), C(0;2;0), A (0;0;m) (m>0) va AC vudng géc véi BC,. Thé tich khdi
tir dien ACBC, la

AL B & C.4. D. 8.
3 3
Hwéng dan giai
Chon A.
Goi C,(x;y;2).
x=0 x=0
Tac6: ABC.ABC, la hinh lang tru nén AA =CC, <>1y-2=0 <<y=2 =C,(0;2;m).
Z=m Z=m

Suy ra: AC =(0;2,-m), BC, =(-22;m).

A . e pu— ) m=2
Do AC vudng goc vsi BC, nén ACBC, =0<=4-m"=0< M2
Vim>0nén m=2.Vay A (0;0;2).

Thé tich khéi tir dien ACBC, la

1 11 4
VAchc1 :§VABC.AlBICI :gz AB.AC.AA = g
[2H3-1.3-3] Cho tam giac ABC véi A(L2;-1), B(2;,-13), C(-4;7;5). D¢ dai phan gi4c trong

cua AABC ké tir dinh B 1a:

A 274 5 274 c 3B D. 24/30 .
5 3 3
Hwéng dan giai
Chon B
Goi D(a;b;c) la chan dudng phan giac keé tir dinh B. Ta co



2
a=-——
2(a-1)=-a-4 3

BA_AD 1  A5-_lco= 2(b-2)=-b+7 —— BDzﬂ
BC CD 2 3
2(c+1)=—c+5 c=1

Cau 15: [2H3-1.3-3] Cho tam gidc ABC véi A(L;2;-1), B(2;-13), C(—4;7;5). Do dai phan giac trong
cua AABC ké tu dinh B Ia:

p 274 B. 2J74 c. W73 D. 24/30..
5 3 3
Huéng din giai
Chon B
Goi D(a; b;c) la chan duong phan gi4c ké tir dinh B. Ta c6
2
a=-=
2(a-1)=-a-4 3 7
BA_AD 1 ap--lcb- 2(b-2)=-b+7 < =1l _pp-2V74
BC CD 2 2 3 3
2(c+1)=—c+5 c=1

Phan 2: PHUONG TRINH MAT PHANG

Cau 16: [2H3-2.2-3] Viét phuong trinh mat phang qua A(LL1), vudng goc véi hai mat phang

(@):x+y-2-2=0, (B):x-y+z-1=0.

A y+z-2=0. B. x+y+z-3=0,

C. x-2y+z=0. D. x+z-2=0.
Huwdéng dan giai

Chon A.

Goi (P) la mat phing can tim. Tacé: n, = [E?} =(0;2;2),

Phuong trinh (P):y+z-2=0.

Cau 17: [2H3-2.2-3] Trong khong gian véi hé toa dd Oxyz, viét phuong trinh mit phang di qua diém
M (1,—-2;3) va vudng goc voi hai mat phiang (P):2x—y-z-1=0, (Q):x-y+z-3=0.

A. 2x+3y+z-1=0. B. x+3y+2z+1=0. C. x+3y+2z-1=0. D. 2x+3y+z+1=0.

Hwéng dan giai
Chon D.
(P) covtpt n, =(2;-1-1), (Q) co vipt n, =(L-11)

Vi mat phang vudng goc véi (P) va (Q)nén cé vipt n=n, an, =(-2;-3;-1)



Phuong trinh mat phang can tim —2(x-1)-3(y+2)—(z-3)=0< 2x+3y+z+1=0

Cau 18: [2H3-2.2-3] Viét phuong trinh mdt phang qua A(LL1), vudng goc véi hai mat phang
(a):x+y-2-2=0, (B):x-y+2-1=0.
A.y+z-2=0. B. x+y+z-3=0,
C. x-2y+z=0. D. x+z-2=0.
Huwdéng dan giai
Chon A.
Goi (P) la mat phang can tim. Ta co: E:[n_a';_ﬂ'}z(O;Z;Z),
Phuong trinh (P):y+z-2=0.
Cau 19: [2H3-2.2-3] Trong khong gian véi hé toa dd Oxyz, viét phwong trinh mit phing di qua diém
M (1,—-2;3) va vudng goc voi hai mat phang (P):2x—y-z-1=0, (Q):x-y+z-3=0.
A. 2x+3y+z-1=0. B. x+3y+2z+1=0. C. x+3y+2z-1=0. D. 2x+3y+z+1=0.
Huéng dan giai
Chon D.
(P) covpt n,=(2,-1-1), (Q) c6 vipt n, =(L-11)
Vi mit phing vuéng géc véi (P) va (Q)néncé vipt n=n, An, =(-2,-3;-1)

Phuong trinh mat phang can tim —2(x-1)-3(y+2)—(z-3)=0< 2x+3y+z+1=0

Cau 20: [2H3-2.3-3]Cho diémM (-3;2;4), goi A,B,C lan luot 1a hinh chiéu cua M trénOx, Oy, Oz . Mat
phéng song song véi mp(ABC) ¢6 phuong trinh la
A. 4x-6y-3z+12=0.B.3x-6y-4z+12=0.
C.6x-4y-3z-12=0. D.4x-6y-32-12=0.
Huéng din giai
Chon D
Taco A(-3,0;0),B(0;2;0),C(0;0;4). :»(ABC):_%+%+%:1@ 4x-6y—-32+12=0.

Cau 21: [2H3-2.3-3] Trong khdng gian véi hé truc toa do Oxyz , cho ba diém A(0;8;0), B(-4;6;2), va
C(0;12;4). Viét phuong trinh mit cau di qua 3 diém A, B, C va c6 tdm thudc mat phang
(Oyz).
A. (S):x*+y*+2°-8y-2z=0. B.(S):x*+y*+2*-4x—62-64=0.
C.(S):x*+y*+2°-12y-2z-8=0. D. (S):x*+y*+2*-14y-10z+48=0.

Hwéng dan giai

Chon D.
Mit cau (S) can lap co tam | thugc (Oyz) = 1(0;b;c) nén (S) c6 phuong trinh dang:



Cau 22:

Céau 23:

X*+y*+2°-2by—2cz+d =0

Vi (S) di qua A(0;8,0), B(—4;6;2), va C(0;12;4) nén ta c6 h¢:
-16b+d =-64 b=7
-12b—-4c+d =-56 <<c=5
—24b—-8c+d +-160 d =148

— phuong trinh cua (S):x* +y* +z* -14y -10z +48 =0.

[2H3-2.3-3] Trong khdng gian véi hé truc toa do Oxyz, cho ba diém A(0;8;0), B(-4;6;2), va
C(0;12;4). Viét phuong trinh mit ciu di qua 3 diém A, B, C va c6 tdm thudc mat phang
(Oyz).

A. (S):x*+y*+2*-8y-2z=0. B.(S):x*+y*+2* -4x—62-64=0.
C.(S):x*+y*+2°-12y-2z-8=0. D. (S):x*+y*+2*-14y-102+48=0.

Huéng dan giai

Chon D.

Mit cau (S) can lap co tam| thudc (Oyz) = 1(0;b;c) nén (S) c6 phuong trinh dang:
X*+y?+2°-2by—2cz+d =0
Vi (S) di qua A(0;8,0), B(~4;6;2), va C(0;12;4) nén ta co h:

~16b+d = -64 b=7
-12b-4c+d =-56 < 4c=5
—24b—-8c+d +-160 d=48

= phuong trinh cua (S):x* +y? +2* -14y -10z +48=0.

[2H3-2.4-3] Trong khong gian véi hé truc Oxyz cho mat phang (P) c6 phuong trinh la
2x -2y -3z =0. Viét phuong trinh ctia mat phang (Q) di qua hai diém H (1;,0;0) va K(0;-2;0)
biét (Q) vudng goc (P).

A. (Q):6x+3y+4z+6=0. B. (Q):2x—y+2z-2=0.
C. (Q):2x—-y+2z+2=0. D. (Q):2x+y+2z-2=0.
Huwéng dan giai:
Chon B.
Vi mat phang (Q)di qua hai diem H(10;0), K(0;-2;0)va (Q)vudng goc (P)nén mat phang
nhan ﬁ(Q) = [W, ﬁ(PJ lam vécto phap tuyén.
Taco

HK=(1720) TR a1 (6-36)=3(2 12
o =| HK. A, |=(6;-3:6)=3(2 -1 2).
fip) = (2,-2;-3) @ [ (P)} ( )=3( )



Cau 24:

Cau 25:

Cau 26:

Phuong trinh mét phang (Q)di qua H (1;0;0)c6 vécto phap tuyén Ao = (2-12) 1a
2(x-1)-y+2z=0&2x-y+2z-2=0.

[2H3-2.4-3] Trong khong gian véi hé toa do Oxyz, mat phang (P):ax+by+cz—27=0 qua hai

diem A(3;2;1), B(-3;52) va vudng goc vsi mat phang (Q):3x+y+z+4=0. Tinh téng

S=a+b+c.

A S=-2. B.S=2. C.S=-4. D. S=-12.
Hudéng dan giai

Chon D.

A(3;2;1)e(P):ax+by+cz—27=0=3a+2b+c-27=0(1)
B(-3,5;2) e (P):ax+by+cz—-27=0=-3a+5b+2c—-27=0(2)
(P):ax+by+cz—27 =0 vudng géc véi mat phang (Q):3x+y+z+4=0.

3a+2b+c-27=0(1) a=6
Giai h¢: 1 -8a+5b+2c-27=0(2)=<b=27 =a+b+c=-12.
3a+b+c=0(3) c=-45

x-3 y-1 z+1

[2H3-2.5-3] Trong khong gian véi hé toa do Oxyz, cho dudng thang d : 3 1 va
diem A(L3;-1). Viét phuong trinh mat phang (P) chira d va di qua A.
A . 2x-y+z-4=0. B. x+y+5z+1=0. C. x+y—-4=0. D. x—-y-z+1=0.
Loi giai
Chon B.
Tacé d diqua M(3;1,—1) vaco vtep 0=(2;3;,-1).
MA=(-2;2;0).

. Lo =T g
(P) c6 vtpt A —E[U,MA]—(LLS).
Phuong trinh (P): X+y+5z+1=0.
[2H3-2.5-3] Trong khong gian véi hé toa do Oxyz, cho diém M (L 2;3) va duong thing

d :lelzi. Lap phuong trinh mat phang chira diém M va d .
5x+2y-3z2=0. B. 2x+3y-5z=0.
2X+3y—-5z+7=0. D. 5x+2y-3z+1=0.

Huwéng dan giai

A
C.

Chon A.
Duong thing d c6 véc-to chi phuong 1a u=(L -11),ldy Oed.

Taco OM =(1; 2; 3)



Cau 27:

Cau 28:

.= 4 5 < 2 PN . jnlu YV
Goi n#0 1a vécto phap tuyén cua mit phang can tim.Vi {q _:[u ,OM]:(—S; -2;3)

n1lOM
Mt phang chira diém M va d c6 phuong trinh :

5X+2y-3z2=0.
x+1 y z-1

[2H3-2.5-3] Trong khong gian vai hé toa dd Oxyz , cho duong thing d : T:_lzT va diém
A(0;-1;3). Viét phuong trinh mit phang (P) di qua diém A va chira duong thang d .
A. (P):x+3y+z=0. B. (P):x+4y+2z-2=0.
C. (P):2x+3y—-z+6=0. D. (P):x+3y+z-6=0

Hudéng dan giai.
Chon A.
Lay B(-10;1)e(d).

AB =(-11-2)

Duong thang (d) c6 VTCP T, =(2;-11)

Vay (P) c6 VTPT | AB, 1, |=(531)

PTMP (P):1(x—0)+3(y+1)+1(z-3)=0< x+3y+2z=0.

[2H3-2.4-3] Trong khong gian véi hé truc Oxyz cho mat phang (P) c6 phuong trinh la
2x -2y -3z =0. Viét phuong trinh ctia mat phang (Q) di qua hai diém H (1;,0;0) va K(0;-2;0)
biét (Q)vudng goc (P).

A. (Q):6x+3y+4z+6=0. B. (Q):2x—-y+2z-2=0.

C.(Q):2x-y+2z+2=0. D. (Q):2x+y+2z-2=0.
Hudéng dan giai:

Chon B.

Vi mit phang

(Q)di qua hai diém H(L0;0), K(0;-2;0)va (Q)vudng géc (P)nén mit phang
nhan Ao = [HK Aie Jlém vécto phap tuyén.
Taco
HK =(-1-2;0)
- oy e T
A = (2-2:-3)
Phuong trinh mat phang (Q)di qua H (1,0;0)c6 vécto phap tuyén o) = (2,-1,2) la

2(x-1)-y+2z=02x-y+2z-2=0.

[W, A

o |=(6-36)=3(2-12).



Cau 29: [2H3-2.4-3] Trong khéng gian véi hé toa d6 Oxyz, mat phang (P):ax+by+cz—27=0 qua hai

Cau 30:

Cau 31:

diém A(3;2,1), B(-3,52) va vudng goc véi mat phing (Q):3x+y+z+4=0. Tinh tong

S=a+b+c.

A S=-2. B.S=2. C.S=-4, D. S=-12.
Huéng dan giai

Chon D.

A(3;2;1)e(P):ax+by+cz-27=0=3a+2b+c—-27=0(1)
B(-3,5;2) e (P):ax+by+cz-27=0=-3a+5b+2c—-27=0(2)
(P):ax+by+cz—27 =0 vudng goc véi mat phang (Q):3x+y+z+4=0.

Np.Ng =3a+b+c=0(3)

3a+2b+c-27=0(1) a=6
Giai h¢: < -3a+5b+2c-27=0(2)=<b=27 =a+b+c=-12.
3a+b+c=0(3) c=-45

x-3 y-1 z+1

[2H3-2.5-3] Trong khéng gian véi hé toa d6 Oxyz, cho duong thang d :

3 -1
diém A(L3-1). Viét phuong trinh mat phang (P) chua d vadiqua A
A 2x-y+z-4=0. B.x+y+5z+1=0. C. x+y-4=0. D. x-y-z+1=0.
Loi gia
Chon B.
Tac6 d diqua M(3;1;-1) vaco vtep U =(2;3;-1).
MA =(-2;2;0).

. = TR e
(P) c6 vtpt fi :E[U,MA]z(l,l,S).

Phuong trinh (P): x+y+5z+1=0.

va

[2H3-2.5-3] Trong khong gian véi hé toa do Oxyz, cho diém M (L 2;3) va dudng thing

d: 2= ll = % Lap phuong trinh mat phang chira diém M va d .

1

5X+2y-3z2=0. B. 2x+3y-5z=0.

2x+3y-52+7=0. D. 5x+2y-3z+1=0.
Huéng din giai

A.
C.

Chon A.
Puang thing d c6 véc-to chi phuong 1a u=(L -11),ldy Oed.

Taco OM =(1; 2; 3)

-~ - . , 3 nlu —
Goi n#0 la vécto phap tuyeén cua mat phang cantim.Vi < . = [u ,OM } =(-5;-2;3)
nlOM



Mt phang chira diém M va d c6 phuong trinh :
5x+2y-3z=0.

Cau 32: [2H3-2.5-3] Trong khéng gian véi hé toa d6 Oxyz , cho dudng thing d :XTJrl :ll :ZT_l va diém

A(0;-1;3). Viét phuong trinh mt phang (P) di qua diém A va chira duong thang d .

A. (P):x+3y+z=0. B. (P):x+4y+2z-2=0.

C. (P):2x+3y—-z+6=0. D. (P):x+3y+z-6=0
Hwéng dan giai.

Chon A.

Lay B(-L0;1)(d).

ﬁz(—l;l;—Z)

Puong thang (d) c6 VTCP T, =(2;-11)
Vay (P) c6 VTPT | AB,, |=(5:31)
PTMP (P):1(x-0)+3(y+1)+1(z-3)=0< x+3y+2z=0.

x-3 y-1 z+1

Cau 33: [2H3-2.5-3] Trong khéng gian véi hé toa dd Oxyz, cho duong thang d : 3 1 va
diem A(L3;-1). Viét phuong trinh mat phang (P) chira d va di qua A.
A 2x-y+z-4=0. B. x+y+5z+1=0. C. x+y-4=0. D. x-y-z+1=0.
Loi giai
Chon B.
Tac6 d diqua M(3;1;-1) vaco vtep U =(2;3;-1).
MA =(-2;2;0).

. < lro =21
(P) c6 vtpt fi :E[U,MA]z(l,l,S).
Phuong trinh (P): x+y+5z+1=0.

Cau 34: [2H3-2.5-3] Trong khong gian véi hé toa do Oxyz, cho diém M (L 2;3) va duong thang

d :%:ll:%. Lap phuong trinh mat phang chira diém M va d .

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

C. 2x+3y-5z+7=0. D. 5x+2y-3z+1=0.
Huéng din giai

Chon A.

Puang thing d c6 véc-to chi phuong 1a u=(L -11),ldy Oed.
Taco OM =(1; 2; 3)



e :[J,O—M]:(—S; -2;3)

.- = . . s+ .. .. |nLlu
Goi n =0 la vécto phap tuyen cia mat phang can tim.Vi { .
Mt phang chira diém M va d c6 phuong trinh :
5X+2y-3z2=0.

x+1 y z-1

\

Céau 35: [2H3-2.5-3] Trong khong gian véi hé toa d6 Oxyz , cho duong thang d =T v diém

Cau 36:

-1
A(0;-1;3). Viét phuong trinh mit phang (P) di qua diém A va chira duong thang d .

A. (P):x+3y+z=0. B. (P):x+4y+2z-2=0.

C. (P):2x+3y—-z+6=0. D. (P):x+3y+z-6=0
Hudéng dan giai.

Chon A.

Lay B(-10;1)e(d).

AB =(-11-2)

Duong thang (d) c6 VTCP T, =(2;-11)
Vay (P) c6 VTPT | AB, 1, |=(531)
PTMP (P):1(x—0)+3(y+1)+1(z-3)=0< x+3y+2z=0.

[2H3-2.7-3]Mat phang(P)chtra duong thang d =

x-1 vy _z+l va vudng goc véi mat phang
2 1 3 |

(Q):2x+y—1z=0c6 phuong trinh 1a

A. x+2y-1=0. B.x-2y+z=0. C.x-2y-1=0. D.x+2y+2=0.

Huwéng dan giai

Chon C
Us =(2;1;3 Ne =| Ud,No | =(—4;8;0
Taco §__ ( ):> P)co{ [ Q] ( ):>(P):x—2y—1:0.
n, =(2,1-1) quaM (1;0;-1)
Ay 27- AL A A N 2 x=-1 'y z+1 .
Cau 37: [2H3-2.7-3] Trong khdng gian vai hé toa dd Oxyz , cho duong thang d ST va mat

phang (P):x+y—z+1=0. Viét phuong trinh mit phang (&) chtra duong thang (d) va vudng
goc voi mat phang (P).
A. 3x+y+4z-1=0. B. 3x—-y+4z+1=0.
C.3x+y+4z+1=0. D. x+3y+4z+1=0.
Hudéng dan giai

Chon C.

u, =(2;-2-1) . . .
Tacé{ = ):naz[ud,np}:(3;4;1).

n, =(11-1)



Ma d < (a) nén («)di qua diem M (5,0;-1) = (a):3x+y+4z+1=0

x-1 vy z+1 .
—— =—=——- vamat
-2 -1

phing (P):x+y—-z+1=0. Viét phuong trinh mt phang (o ) chira duong thing (d) va vuéng

Céau 38: [2H3-2.7-3] Trong khong gian véi hé toa dd Oxyz , cho dudng thang d :

goc véi mat phing (P).
A. 3x+y+4z-1=0. B. 3x—-y+4z+1=0.
C.3+y+4z+1=0. D. x+3y+4z+1=0.

Huéng dan giai
Chen C.

u, =(2-2;-1) — — _
Tac(){ud ( ):na:[ud,np]=(3;4;1).

—_

n. =(LL-1)
Ma d = (&) nén («)di quadiém M (3;,0;-1) = () :3x+y+4z+1=0

Cau 39: [2H3-2.8-3]Trong khang gian véi hé toa do O%VZ | cho mit phing (P):2x-2y+2-5=0 v/

phuong trinh mit phang (0) song song véi mat phang (P), cach (P) mat khoang bang 3 va cat
truc OX tai diém c6 hoanh d6 dwong
A. (Q):2x-2y+z+4=0.B. (Q):2x-2y+2-14=0.

C. (Q):2x-2y+z-19=0. D. (Q):2x-2y+z-8=0.
Huéng dan giai

Chon B.

Taco (Q)II(P)=(Q):2x—-2y+z-m=0 (m=5)

(Q) cdt Ox tai diém c6 hoanh d duong nén :m >0

m=—4 (1)

Theodé: d(M,(P))=d((P),(Q))=8 =f-m=9<| (n)

Phuong trinh m3t phang (P) 12X-2y+2-14=0

Cau 40: [2H3-2.8-3] Mat phing (Q) song song (P) :x+2y+2z-1=0 cit mat cau
(S):(x=1)?+y*+(z-3)* =6 theo giao tuyén Ia mot dudng tron c6 dién tich 2z . Biét (Q) co

dang—x+ay+bz+c=0, giatricaa c s¢ la:
A. 1 hoacl3. B. -1 hoac13. C. -13. D. 13.

Huéng dan giai
Chon D.
Do (Q)//(P)nénmp (Q)cé dang x+2y+2z+d =0,(d =-1).



Tam 1(L0;3)ban kinh R=1A=16.

Dién tich hinh tron S= 71> =2z = r=+/2.

|1+O+6+d|:2.

Tacd IH=vR?*-r2=2=4d(1;(Q) =2 <

d=-1=(Q):x+2y+2z-1=0

d=-13=(Q):x+2y+2z-13=0
s0 vé6i dieu kién nén (Q):x+2y+2z-13=0hay (Q):—x—2y-2z+13=0
Theo giai thiét tachon.  D.

Cau 41: [2H3-2.8-3] Trong khdng gian véi hé toa do Oxyz, cho mit cau (S) va mit phang
(P) c6 phuong trinh lan luot 13 (S): X*+y*+2°-2x+4y-62-11=0 va (P):
2x+2y—-z+17=0. Viét phuong trinh mit phing (Q) song song véi mit phing (P) va
cat mat cau (S) theo mot giao tuyén 1a duong tron c6 chu vi bang 6x.

A. (Q): 2x+2y-z=0.B. (Q): 2x+2y-z+5=0.
C. (Q): 2x+2y-z+2=0. D. (Q): 2x+2y-z-7=0.

Huéng din giai:
Chon D.




Ta co:
Mit cau (S) co tam 1(1;,-2;3) vacé ban kinh R=5.
Bén kinh cua duong tron thiét dién: r :2—” =3.
T
Khoang céch tir mat phang dén tdm mat cau 1a h=+/R*-r? =4.
Phuong trinh mat phang (Q) c6 dang: 2x+2y—z+c=0 (c#17)

[2.1+2.(-2)-3+(] lc—5

=4 =4—=4
V22 422 412

< lc-5=12 < ¢ =17 (loai)vc =-7

Taco: d(15(Q))

Viy phuong trinh mat phang (Q) thoa mén yéu cau bai toan 1a: 2x+2y—-z-7=0.

Cau 42: [2H3-2.8-3] Trong khdng gian Oxyz, cho hai diém A(2;1,-2), B(-10;3). Viét phuong trinh mat

phang (P) di qua diém A sao cho khoang cach tir diém B dén mat phang (P) 16n nhat.
A. 3x+y-52-17=0. B. 2x+5y+z-7=0.
C. 5x-3y+2z-3=0. D. 2x+y-2z-9=0.
Huéng dan giai
Chon A.
Ta c6 d(B,(P))<AB. Do d6 khoang cach tir diém B dén mat phang (P) lon nhat khi
d(B,(P))=AB xdy ra < AB L (P). Nhu vdy mat phang (P) can tim 1a mat phang di qua diém A
va vudng géc voi AB. Tacd AB =(3;1,-5) la vécto phap tuyén cua (P).
Vay phuong trinh mat phang (P): 3(x-2)+(y-1)-5(z+2)=0 hay 3x+y-5z-17 =0.

CAau 43: [2H3-2.8-3] Trong khdng gian Oxyz, cho hai diém A(2;1;,-2), B(-10;3). Viét phuong trinh mat

Cau 44:

phiang (P) di qua diém A sao cho khoang céach tir diém B dén mat phang (P) I6n nhét.
A. 3x+y-52-17=0. B. 2x+5y+z-7=0.
C. 5x-3y+2z-3=0. D. 2x+y-2z-9=0.
Huwéng dan giai
Chon A.
Ta c6 d(B,(P))<AB. Do d6 khoang cach tir diém B dén mat phang (P) I6n nhat khi

d(B,(P))=AB xdy ra < AB L (P). Nhu vdy mat phang (P) can tim 1a mit phang di qua diém A
va vudng géc voi AB. Tacd AB =(3;1,-5) 1a vécto phap tuyén cua (P).

Vay phuong trinh mat phang (P): 3(x-2)+(y-1)-5(z+2)=0 hay 3x+y-5z-17=0.
[2H3-2.8-3] Trong khdng gian véi hé truc toa do Oxyz, viét phuong trinh mat phang (P) song
song véi mat phang (Q):x—2y+4z-1=0 va cach diém M (-1;3;1) la mot khoang bang 2.

A. (P):x—2y+42-3+221=0 hay (P):x—2y+4z-3-2y21=0.

B. (P):x—2y+4z+3+2\/ﬁ:0 hay (P):x—2y+4z+3—2\/ﬁ=0.



Céau 45:

C. (P):x—2y+4z+5=0 hay (P):x—-2y+4z+1=0.

D. (P):x—2y+4z+3+213=0 hay (P):x—2y+4z+3-213=0.
Hwéng dan giai

Chon B.

(P) cédang: (P):x—2y+4z+c=0(c=-1)

_|F1-6+4+c| |c-3

d(M,(P
(M.(P)) JP+22+42 V21

c-3|
d(M,(P))=2=|—:>|c—3|=2JZ

V21

c=3+2J21
c-g =242l | 7 vl

c=3-242
[2H3-2.9-3] Trong khdng gian véi hé truc toa d6 Oxyz, cho dudng thang A x;l =%= Z;2 va
diém M (2;5;3). Mt phang (P) chtra A sao cho khoang cach tir M dén (P) I6n nhat Ia
A x-4y-z+1=0. B. x+4y+z-3=0.
C. x-4y+2-3=0. D. x+4y-z+1=0.

Huéng din giai

Chon C.

=

Goi | 1a hinh chiéu vuéng goc cia M (2;5;3) trén A, H l1a hinh chiéu vuéng goc cia M trén mit
phing (P).

Tacé MH =d(M,(P))<MI. Do d6 MH dat gia tri I6n nhat khi H =1, khi d6 mit phang (P)
qual va vuéng goc véi Ml .

le A= 1(1+2t;t;2+2t), I\7ITz(—1+2t;—5+t;—l+ 2t).
Ml LA Mlu, =0 (2t-1)2+t-5+(2t-1)2=0 <t =1.

Mat phang (P)qua 1(3;14)cé mét vecto phap tuyén 1a MI =(1-4;1). Phuong trinh mt phing
(P): x—4y+z-3=0.



Céau 46:

Cau 47:

Cau 48:

[2H3-2.9-3] Trong khong gian véi hé toa d6 Oxyz , cho bon diém A(1;0;-1), B(3;-1-2),
C(6;-2;3), D(0;16). Hoi co bao nhiéu mat phing di qua hai diém C, D va céch déu hai diém
A B?

A. 1 mit phang. B. 2 mat phang.

C. 4 mat phang. D. ¢6 vd s6 mat phang.

Huéng dan giai

Chon B.

Goi (P)la mt phang di qua hai diém C, D va cach déu hai diém A, B.

C6 hai mat phang thoéa man yéu cau cua bai toan .

TH1: Mat phang (P)di qua hai diém C, D va song song véi duong thang chira hai diém
A, B.

TH2: Mit phang (P)di qua hai diém C, D va di qua trung diém cia doan thing AB

A

AB =(2,-L-1),AC = (5,-2;4), AD =(-LL,7)

Taco | AB,AC | AD=0=> A,B,C,D ddng phing

Lai c6 CD =(-6;3;3) = AB =_?1ﬁ5 = AB//CD nén c6 vb s6 mt phang .

[2H3-2.9-3] Trong khdng gian véi hé toa dd Oxyz, cho bén diém 4(6;0,0), B(0;6;0), C(2;1;0) va
D(4;3;—2) . Hoi ¢6 bao nhiéu mat phang di qua hai diém 4, B va cach déu hai diém ¢, D?
A 1. B. 2. C. 4. D. V4 s0.
Huwéng dan giai
Chen B. o ‘ q
Kiém tra ta dugc bon diém 4, B, C, D khong dong phang nén tao thanh ti dién.
e Mit phang thi nhit di qua hai diém 4, B va song song vai ¢D.
e Mt phang thi hai di qua hai diém 4, B va trung diém cua ¢D.

[2H3-2.10-4] Trong khdng gian véi hé truc toa do Oxyz , viét phuong trinh mit phang (P) song

song va cach déu 2 dudng thang dlix_;lzz%zé, d, :gzy_—_llz%
A. (P):2y-2z-1=0. B. (P):2x—-2y+1=0.
C. (P):2x-2z+1=0. D. (P):2y-2z+1=0.



Huéng din giai
Chon D.
Do (P) céch déu hai duong thang nén d, //(P), d,//(P).

Goi a, =(-L11) la VTCP caa d,, &, =(2-L-1) [AVTCP ciia d,suy ra | a3, |=(0;1-1) I
VTPT ctia mit phang (P) loai dép 4n B va C.

Lady M (2;0;0)ed, ,N(0;1;2)ed, do d =d =y p) = thay vao ta thiy dap an

(d.(P) — ~(d2.(P) M.(P)) — T(NL(P))

D théa man.
Cach khéac

Do (P) céch déu hai dwong thang nén d, //(P), d, //(P).
Goi a, =(~L11) A VTCPcua d,, &, =(2-%-1) IAVTCP cia d,suy ra [ a,a, | =(0;1;-1)
= (P):y-z+d=0.

. d |-1+d 1
M (2,0,0)€d, , N(0;L2) ed,. Taco d(M;(P)):d(N;(P))@%=%<:>d =3
Cau 49: [2H3-2.10-4] Trong khdng gian véi hé truc toa o Oxyz , viét phuong trinh mét phing (P) song

; . X—2 z
song va cach déu 2 duong thang dl:_—1=%=I, ST T T
A. (P):2y-2z-1=0. B. (P):2x—2y+1=0.
C. (P):2x-2z+1=0. D. (P):2y—-2z+1=0.

Huéng din giai

d X _y-1 z-2

Chon D.
Do (P) cach déu hai duong thang nén d, //(P), d,//(P).

Goi &, =(~LL1) la VTCPcia d;, &, =(2-L-1) lAVTCP ciia d,suy ra | a,a, |=(0;1;-1) I
VTPT cua mat phang (P) loai dép 4an B va C.

Lay M (2;0;0)ed, ,N(0;1,2)ed, do d, . =d = iy ) =0

(@.(P) = Y(e,p) M(P) thay vao ta thay dap an

(N.(P))
D thoa man.
Cach khac

Do (P) cach déu hai duong thang nén d, //(P), d,//(P).
Goi & =(-LL1) la VTCP cua d,, a,=(2;-1-1) Ia VTCP cua d,suy ra [iaﬁ] =(0;1,-1)
= (P):y-z+d=0.

<:>d:1.

M (20,0)ed, , N (0;1;2) e d,. Tacé d(M?(P)):d(N;(P))Q%:|_1J+§d|



Cau 50: [2H3-2.11-3] Trong khong gian véi hé truc toa do Oxyz, cho diém M (1,2;5). Mat phang (P) di
qua diém M va cit truc toa d6 Ox, Oy, Oz tai A,B,C sao cho M Ila tryc tam tam giac ABC.
Phuong trinh mat phang (P) la.

A x+2y+52-30=0. B. =+2+%2-1  C.x+y+z-8-0. D.=+Z+Z-0.
5 2 1 5 2 1
Huwéng dan giai
Chon A.
Cach 1:
Goi A(a;0;0),B(0;b;0),C(0;0;c).
Phuong trinh mit phang (ABC) la 5+%+E =1.
a c
. , .. 1 2 5
Do M e(ABC) nén ta c6 phuong trinh —+E+—=1(1).
a c
Taco AM =(1-a;2;5),BC =(0;-b;c),BM =(1,2-b;5), AC =(-a;0;c).
\ . g _ [AMBC=0 [-2b+5¢c=0 |p=>t
Do M latryctdmtamgiac ABC nén<___ = < & 2 (2).
BM.AC=0 [-a+5c=0 e

Thé (2) vao (1) ta duoc LA S 1ec=6=a=30b=15.
3¢ oS¢ ¢

Vay phuong trinh m3t phang (ABC) 1a 3—);+%+% —1e x+2y+52-30=0.
Cach 2:

Ta c6 ching minh dugc OM L (ABC).

(ABC) di qua M nhan OM lam VTPT,

(ABC):1(x-1)+2(y-2)+5(y-5)=0< x+2y+5y-30=0.

Cau 51: [2H3-2.11-3] Trong khdng gian véi hé toa dd Oxyz , cho H (1,4;3). Mit phang (P) qua H cat céc tia
Ox, Oy, Oz tai ba diém 1a ba dinh cia mot tam giac nhan H 1am truc tim. Phuong trinh mét phang

(P) la

A. x-4y-3z+12=0. B. x+4y+32+26=0.

C. x—4y-3z+24=0. D. x+4y+32-26=0.
Huéng din giai

Chon D.

Kiém tra tinh chat di qua H (1;4;3) tathiy c6 dap an C, D la thoa man.
Ma mit phang x —4y —3z+24 =0 khong cit tia Ox. Vay chi con dép an D thoa man.
Cau 52: [2H3-2.11-3] Trong khong gian Oxyz , cho diém K (1—2;5). Viét phuong trinh mét phang di qua
K cat céc truc Ox, Oy, Oz lan luot tai A, B,C sao cho K Ia truc tim tam giac ABC .
A x-y-z+2=0. B. x-2y+5z-30=0.
C. x-y-z-2=0. D. x-2y+52+30=0.

Huoéng dan giai



Chon B.
Gid str mt phang () di qua K va cét cac truc Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0),

C(0;0;c) nén (o) c6 phuong trinh: §+%+%:1.

() diqua K(L,—-2;5) suyra §+%2+%:1 *)

o . AK-BC=0 (2b+5c=0 |37°C
K la truc tm tam giac ABC suy ra

BKAC:O _a+5C:0 b:—?
.1 =2 5
Thay vao (*): —+——+=-=1<1+4+25=5c < c=6 = a=230;b=-15.
5c o€ ¢
2

. X z
Vay (a):%+__)1/5+€:1® X—2y+5z-30=0.

Cau 53: [2H3-2.11-3] Trong khong gian véi hé toa do Oxyz, cho H (1;4;3). Mat phang (P) qua H cat cac tia
Ox, Oy, Oz tai ba diém la ba dinh caa mot tam giac nhan H 1am truc tim. Phuong trinh mét phang

(P) la

A. x—4y—-3z+12=0. B. x+4y+3z2+26=0.

C. x—4y-32+24=0. D. x+4y+32-26=0.
Huéng dan giai

Chon D.

Kiém tra tinh chat di qua H (1,4;3) tathdy c6 dap 4n C, D la théa man.
Ma mit phiang x —4y —3z +24 =0 khong cit tia Ox. Vay chi con dap an D thoa man.

Cau 54: [2H3-2.11-3] Trong khdng gian Oxyz , cho diém K (1—2;5). Viét phuong trinh mét phang di qua
K cat cac truc Ox, Oy, Oz lan lugt tai A B,C sao cho K la truc tam tam gi4c ABC.
A x-y-z+2=0. B. x-2y+5z-30=0.
C. x-y-z-2=0. D. x-2y+52+30=0.
Huéng dan giai
Chon B.
Gid str mit phang (&) di qua K va cat cac truc Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0),

C(0;0;c) nén (&) c6 phuong trinh: §+%+%:1.

() diqua K(1,-2;5) suyra §+%2+%=1 *)

a=>5c
5

AK-BC =0 {2b+50=0
2

. =
-a+5c=0 b=

K la truc tdm tam giac ABC suy ra I
BK-AC =0

Thay vao (*): 5i+_TZC+§:1<:>1+4+25:50©0:6 = a=30;b=-15.
c € ¢

2



A Xy 2z
Vay (a).%+_—15+€:1<:> X-2y+52-30=0.
Cau 55: [2H3-2.11-3] Trong khdng gian véi hé truc toa do Oxyz, cho diém M (3;1;4). Mt phang (P) di
qua M va cit cac truc toa do tai cac diém A, B, C ( khac gdc toa do) sao cho M 4 truc tam cua
tam giac ABC . Toa do trong tdm G cua tam giac ABC la

A. (222) B. (EEE) C. [Eééj D. (_—2;—2;1)
3 9 3 —{9 3 6 12 3 9 3 2

Huwéng dan giai

Cau 56: [2H3-2.11-4]Trong khdng gian véi hé toa @ OXyz , cho mit phing (P) di qua diém M (1; 2;3) va cit batia Ox , Oy,
Oz lanluottai A, B, C sao cho thé tich tir dign OABC nho nhat. Phuong trinh m3t phang (P) 1

A. 1+1+£:1. B. 5+1+£:1. C. 5+l+£:0. D. %+1+£:0.

Hwéng dan giai
Chon B.
Goi A(a;0;0); B(0;0;b); C(0;0;c) (a;b;c>0).

Mit phang (P) c6 phuong trinh doan chin LS A

a b ¢

. .1 2 3
Vi M(1;2;3 P —4—+—=1.
| ( )e( )nen a+b+c

Ap dung bat dang thic Cauchy cho 3 sé duong é; % va % ta duoc

1 2 3 6
l=—+—+—
a C

—+—>33— 1> 27.i<:>abc >162.
b abhc abc

Do d06, Vgpee = %abc >27.

a=3
Diu "=" xay ra 12 3 1 lh 6
a b c 3
c=9
. X y z
Vay (P):=+=+—=1.
v (P) 3 6 9

CAu 57: [2H3-2.11-4] Trong khdng gian voi hé toa do Oxyz, cho hai diém M (2;0;0), N(11;1)
. Mit phang (P) thay d6i nhung luén qua M,N VA cit c4c tia Oy, Oz lan luot tai B, C
(v6i B,C khong tring O). Tinh gié tri nho nhat T caa biéu thirc OB® +0C?.
A. T=64. B.T=32. C. T=16. D. T =128.
Huwéng dan giai:
Chon D.
2 yZ Z2

Phuong trinh mét phang (P) cé dang: X?JFFJF?:l



N (1;1;1)e(P)@i+l+%:1©%+

1
2 b c

— 1 *
=5 *)
Taco: OB =|b|,0C =|c|. Khdng mit tinh tong quat, ta gia s b >0, ¢>0.

Tu (*)tacd: 2= bc >4 < bc>16

CT|I—\
O|I—‘

> 2 o
e
Do d6: OB®+0C?® =b® +¢® > bc(b+c) > 2bcvbe > 2.16.4 =128.

Cau 58: [2H3-2.11-4] Trong khong gian v&i hé toa o Oxyz, cho diém H (1;2;-3) va mat phang («) cat
C4C truc toa dd Ox, Oy va Oz lan lugttai A, B va C sao cho H 14 truc tam tam gi4c ABC. Tim
phuong trinh mat phang («).

A. (a):x+2y—-3z-14=0. B. (a):x+2y-3z+4=0.
C. (ar):6x+3y—-22-18=0. D. (a):6x+3y-2z+8=0.
Hudng dan giai
Chon AL
Goi A(a;0;0),B(0;b;0),C(0;0;c). Phuong trinh(a):§+%+§:1
HA=(a-1-2;3), HB=(-Lb-2;3), BC =(0;-b;c), AC =(-a;0;c).
HA L BC HABC =0

Vi H 4 tryc tm cua tam gidc ABC, tacé: {HB L AC = {HB.AC =0
H e (ABC) He(a)

2b+3c=0 ) a=14

2 -3 14
T+—=1 c=——
P 3

2

—+—+—=1 i+
Cc

Vay phuong trinh mat phang (a): ﬁ+%+%:1 hay x+2y-3z-14=0.

3
Cau 59: [2H3-2.11-4] Trong khong gian véi hé truc toa do Oxyz, mit phang («) di qua diém

M (4; —3; 12) va chan trén tia Oz mot doan dai gap doi cac doan chin trén cac tia Ox, Oy c6

phuong trinh 1a ax+by+cz+d =0, tinh S:a+b+c.
A.S=g. B.S=£. C.S=—£. D.S=—g.
7 14 14 7



Céau 60:

Céau 61:

Huéng din giai
Chon C.
Goi A=(a)NOx, B=(a)N0Oy, C=(a)N0z. Ta cé: A(m; 0; 0), B(0; n; 0), C(0; 0; p),
(m, n, p>0), OA=m, OB=n, OC = p,0C =20A=20B = p=2m=2n.

Phuong trinh mét phang (a) theo doan chin 13 («): XY 2o () diqua M (4; -3, 12)

khi i —3+£—1:m 7.

m m 2m
Phurong trinh mit phéng () 12 ;+;+ﬁ=1 hay 2x+2y+2z—14=0=ax+by+cz+d =0.

2+2+2 5

14 14
[2H3-2.11-4] Trong khdng gian Oxyz , cho ba diém A, B, C lan luot thudc céc tia Ox, Oy, Oz
(khdng triing voi goc toa do) sao cho OA=a, OB =b, OC =c. Gia sdt M 12 mot diém thudoc mién
trong ctia tam giac ABC va c6 khoang cach dén cac mat (OBC), (OCA), (OAB) lan lugt la
1, 2, 3. Tinh tong S =a+b+c khi thé tich caa khdi chép O.ABC dat gia tri nho nhat.

Vay S =

A. S=18. B.S=9. C.S=6. z D. S=24,
Huéng dan giai
Chon A.
Tur d bai co:
d(M’(OBC))_MK =1 d( OCA))_ME 2; d( (o) = =MH =3.
Suy ra toa do diém M (L; 2; 3).
. < 2 , X vy z
Phuong trinh mat phang (ABC) c6 dang: g+E+E=l
1 2 3 -
maMe(ABC)=>—+—+—=1 (1). o
(ABC)=—++-=1 (1 P
Ap dung bt dang thtic Cosi co: 1_1+2+3>3\/EZ§_3 i—&;/— (V|V_—abc)
a b c abc abc
:1233.i@v >54 = minV =54 khi 123 (2).
3V a b c
a=3
Tu (L,2)=4b=6.Vay S=a+b+c=18.
c=9

[2H3-2.11-4] Trong khong gian véi hé truc toa do Oxyz, cho H(1;2;3). Viét phuong trinh mét
phing (P) di qua diém H va cét cac truc toa do tai ba diem phan biét A, B, C sao cho H Ia
tryc tdm cua tam giac ABC.



A. (P):x+y+z-6=0. B.(P):x+%+§:1.

C. (P):x+2y+3z-14=0. D.(P);§+%+é=1.
Huwéng dan giai

Chon C.

Ta co tir dién OABC la ta dién c6 ba canh OA,0B, OC d6i mét vudng goéc, H la truc tdm tam

giac ABC nén OH L (ABC)
= mp(ABC) diqua H(L2:3) vacé VTPT n=0H =(12;3) nén c6 phuong trinh la:

(x-1)+2(y-2)+3(z-3)=0< x+2y+3z-14=0.
Cau 62: [2H3-2.11-4] Trong khdng gian véi hé truc toa do Oxyz . Viét phuong trinh mét phang (P) di qua
diém M (1,2;3) vacit cac tia Ox, Oy, Oz lan luot tai A, B, C (khac gdc toa do) sao cho biéu

thirc 12+ 12+ ~ €0 gia tri nho nhét.
OA° OB OC
A.(P):x+2y+z-14=0. B.(P):x+2y+3z-11=0.
C.(P):x+y+3z-12=0. D.(P):x+2y+3z-14=0.
Huéng dan giai
Chon D.
\ = 2 . X vy z
Phuong trinh mat phang (P) c6 dang _+E+_ =1.
a c
Taco M(1;2;3)eP:>l+g+§:1.Tacé 12+ 12+ 12:iz+i2+i2.
a b c OA® OB® OC° a° b" c

Theo BDT Bunhiacopxki ta co:

2
(1+g+§j S(i+bi2+i2](12 +22+32):>i+i+i2i

a b ¢ a’ c a? b? ¢ 14
1,234
a b c a=14
Dau "=" xay ra khi 1.1 1 olp=1 Vay (P):x+2y+3z-14=0.
a 2b 3c 2
1,111 ..k
a® b* ¢ 14 3
Cach khac:
OH L (ABC)
Goi H la truc tdm cua tam giac ABC . Taco s 1 1 1 1

+ + =
OA*> 0OB® O0OC? OH?



Suy ra 1+1+

OA? 0OB? OC?
= OM L(ABC) = (ABC):1(x-1)+2(y—-2)+3(z-3)=0 = (ABC):x+2y+3z-14=0 .

dat gi4 tri nho nhat & OH dat gia tri 16n nhit < OH =OM

Cau 63: [2H3-2.11-4] Trong khong gian Oxyz , cho ba diém A, B, C lan luot thudc céc tia Ox, Oy, Oz

Cau 64:

(khdng tring vai goc toa do) sao cho OA=a, OB =b, OC =c. Gia sit M 1a mot diém thudc mién
trong ctia tam giac ABC va c6 khoang cach dén cac mat (OBC), (OCA), (OAB) lan luot la
1, 2, 3. Tinh téng S =a+b+c khi thé tich ciia khdi chop O.ABC dat gia tri nho nhat.

A S=18. B.$=9. c.s=6. =z} D.s=24
Huéng dan giai
Chon A.
Tur dé bai cé:
d(M‘(OBC)) =MK =1, d(M,(OCA)) =ME =2; d(M,(OAB)) =MH =3.
Suy ra toa d¢ diém M (1; 2; 3).
Phuong trinh mat phang (ABC) c6 dang: §+%+§=1
ma M e(ABC):>1+E+§=1 (1).
a b c
Ap dung bat dang thic Cosi ¢o: 1=1+g+§23§/1.g.E _3 0 gy 5 (viV =1abc)
a b c abec abc 3V 3
:>1233.£<:>V >54 = minV =54 khi 1.2.3 (2).
3V a b c
a=3
Tu (L,2)=<b=6.Vay S=a+b+c=18.
c=9

[2H3-2.11-4] Trong khdng gian vai hé truc toa do Oxyz, cho H (1;2;3). Viét phuong trinh mit
phing (P) di qua diém H va cit c4c truc toa do tai ba diém phan biét A, B, C sao cho H Ia

truc tdm cua tam giac ABC.

A. (P):x+y+z-6=0. B (P):x+%+§:1
C. (P):x+2y+3z-14=0. D. (P) §+%+é=1

Huwéng dan giai
Chon C.

Ta cé tr dién OABC la tir dién c6 ba canh OA,0B, OC d6i mét vudng goc, H la truc tdm tam
giac ABC nén OH L (ABC)



= mp(ABC) di qua H(12:3) vacé VTPT n=0H =(12;3) nén c6 phuong trinh la:

(x-1)+2(y-2)+3(z2-3)=0< x+2y+3z-14=0.
Cau 65: [2H3-2.11-4] Trong khong gian véi hé truc toa d Oxyz . Viét phuong trinh mat phang (P) di qua
diém M (1,2;3) va cit cac tia Ox, Oy, Oz lan lugt tai A, B, C (khac goc toa d¢) sao cho biéu
1 1
OA? 0B ' OC?
A.(P):x+2y+z-14=0.

B.(P)
C.(P):x+y+3z-12=0. D.(P):x+2y+3z-14=0.
g

thirc c6 gié tri nho nhat.

Chon D.
s < 2 . X'y z
Phuong trinh mat phang (P) c6 dang E+B+E =1.
Tach M(1;2;3)eP:>£+g+§:1.Tacé 12+ 12+ 12:iz+i2+i2_
a b c OA® OB° OC® a" b" c

Theo BDT Bunhiacopxki ta c6:

2
(£+E+§J S[i+i+ij(12 +22+32):>i+i+i2i.

a b c a®> b®> ¢’ a®> b® ¢ 14
l+g+§—l
a b C_ a=14
D4u "=" xay ra khi 111 olp Vay (P):x+2y+3z-14=0.
a 2b 3c 2
1, 1,1 1 .
a®> b® ¢ 14 3
Céch khac:
OH L (ABC)
Goi H la truc tdm cua tam giac ABC . Taco < 1 il 1 1
+ + =
OA> OB® 0OC? OH?
Suy ra —+ 12 +—— dat gid trj nhé nhit & OH dat gia tri I6n nhit < OH =OM
OA° OB° OC

= OM L (ABC) = (ABC):1(x-1)+2(y—-2)+3(z-3)=0 = (ABC):x+2y+3z-14=0 .

Cau 66: [2H3-2.11-4] Trong khong gian véi hé truc toa do Oxyz , viét phuong trinh mét phang (P) di qua
diém M (L 2; 3) vacit cac tia Ox, Oy, Oz lan luot tai céc diém A, B, C khac véi goc toa do
O sao cho biéu thirc 60A+30B +20C c6 gi4 tri nho nhat.

A. 6x+2y+3z-19=0. B. x+2y+3z-14=0.

C. x+3y+2z-13=0. D. 6x+3y+2z-18=0.
Loi giai

Chon D.

Goi A(a; 0;0), B(0; b;0), C(0; 0;c) véi a,b,c>0



phuong trinh mat phang (P) Ia: §+l+%=1

(P) diquadiém M (L 2; 3) nén §+§+§:1; 60A+30B +20C =6a+3b+2c

6a+3b+2c =(6a+3b+20)(£+%+§j:6(a+2+%j(i+g+§]26.9:54
a C

2 a b c
6a+3b+2c=>54 3
DAu bang xay ra : 12,31 olb=s.
a b c B
b c €=
a=—=—
2 3
. X y 2
Vay (P) : -+ +—-=1<6x+3y+2z-18=0

Cau 67: [2H3-2.11-4] Trong khdng gian véi hé toa do Oxyz , cho diém M (1;2;1). Mat phang (P) thay doi
di qua M lan luot cit cac tia Ox,0y,0z tai A B,C khac O. Tinh gia tri nho nhét cua thé tich
khéi ta dien OABC .
A. 54. B. 6. c.o. D. 18.
Huwéng dan giai
Chon C.
Goi A(a;0;0),B(0;b;0),C(0,0,c) véi a,b,c>0 .

Phuong trinh mét phang (P) : §+l+£:1 :

b c
Vi: M e(P)<:>l+g+1:1.
a b c

Thé tich khéi tir dién OABC 13 : Ve :%abc

Ap dung bt dang thiac Cauchy ta co : 12,1, 33 /lgi
a b c abc
Hay 13332 <13 2%
abc abc

Suyra: abc254c>%abcz9

Vay @ Vopee 29.

Cau 68: [2H3-2.12-3] Trong khong gian véi hé toa do (Oxyz),cho diém S(4;2;6). Goi A, B, C lan luot
1a 3 diém thuoc Ox, Oy, Oz sao cho SA, SB, SC d6i mot vudng goc véi nhau. Hoi mat phing
(ABC) di qua diém nao dudi day?

A. Q(L3-2). B. M (2;13). C. N(2,-13). D. P(3,2;1).



Céau 69:

Cau 70:

Léi gii

Chon B
Goi A(a;0;0); B(0;b;0); C(0;0;c).
Ta c6 phuong trinh mt phang (ABC) la §+%+§=1.

Ngoai ra SA=(a-4;-2;,-6);SB =(-4;b-2;,-6);SC =(-4;-2;c-6)
SALSB nén -4(a—4)-2(b-2)-6(—6)=0<—4a—2b+56=0
SALSC nén -4(a—4)-2(-2)-6(c-6)=0< —4a—6c+56=0
SC L SB nén —4(-4)-2(b-2)-6(c—6)=0< —2b—6c+56=0

Giai hé trén ta dugc a=7;b =14, c—]'; Suy ra (ABC) _+%+i:

3
D& thdy (ABC) qua M (2,1;3).
[2H3-2.12-3] Trong khong gian véi hé toa do Oxyz, cho ba diém M (1;,0;0),N(0;2;0) va
P(3;0;4). Biém Q nam trén (Oyz) sao cho QP vudng géc véi (MNP). Tim toa do diem Q.

3 11 Ca 3.1 311
A. Q(O 5 ?j B. Q(0;-3;4). C. Q( 2). D. Q(O - zj

Hwéng dan giai
Chon A.

Taco Q namtrén (Oyz) nén Q(0;y;z)= PQ(-3;y;z-4).
Do MN (~1;2;0), MP(2;0;4) nén mat phing c6 vecto phap tuyén 12 n=| MN, MP | = (8;4;-4)

Mat khac QP vudng géc véi (MNP) suy ra PQ =kn (k e R).

~3=k8 y=——3 \ 1
2
Ha =4k 0 —=:==
¥y AT Q( 2 2]
z-4=-4k Z:?

[2H3-2.12-4] Trong khong gian Oxyz , cho 3 diém A(O;1;2)’ B(l;l;l)’ C(2,-2;3)

(P):x—y+z+3=0

va mit phiang

. Tim diém M trén mat phang (P) sao cho ‘W+W+M—C‘ dat gia tri nho

nhét.

A M ($0;2). B. M (0;L;1).

C. M(-120). D. M (-311).
Huwéng dan giai

Chon C.

Goi G latrong tam tam gidc ABC = G(1,0;2).



Ta co: ‘m+m+m‘:‘3m‘:3MG.
[MA+ MB + MC| nho nhét < MG nho nhit <> M Ia hinh chiéu ciia G lén (P).

X=1+t
Ta c6 phuong trinh (MG):<y=-t
Z=2+t

Me(P)=>t=-2=M(-120).

A(0;3,2) B(LL1) C(2-2;3)

cay 71: [2H3-2.12-4] Trong khong gian Oxyz, cho 3 diém , : va mit phang

Cau 72:

(P):x=y+z+3=0 1 siém M trén mat phing (P) sa0 cho ‘W+W+W‘ dat gia tri nho

nhét.

A. M(30;2). B. M (0;11).

C. M(-1;,2;0). D. M (-311).
Huéng dan giai

Chon C.

Goi G latrong tam tam gidc ABC = G(10;2).
Ta c6: ‘W+W+W‘:‘3W§‘:3MG.
[MA+ MB + MC| nho nhit <> MG nho nhét <> M 2 hinh chiéu cia G lén (P).

X=1+t
Ta ¢6 phuong trinh (MG):qy =t
z=2+t

Me(P)=>t=-2=M(-12,0).
[2H3-2.12-4]Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(l; 2;0), B(l;—1;3),

C(L-%-1) (P):3x—3y+2z-15=0

va mat phing Goi M (5 Yo i 2 ) 1a diém trén mit phang

(P) sao cho 2MA?-MB?+MC? dat gid tri nho nhit. Tinh gid tri cua biéu thuc
T=X, —Yy +3Z, .
A T=5. B.T =3 C.T=4. D.T=6.

Huéng dan giai:

Chon A.

Goi 1(x;y;z) la diém thoa man 21A—1B+IC =0.



2(1-x)—(1-x)+(1-x)=0 x=1
Khid6 2IA-1B+1C=012(2-y)-(-1-y)+(-1-y)=01y=2 = 1(12-2).
2(0-z)-(3-2)+(-1-2)=0 z=-2

2MA? — MB? + MC2 :2(W+ﬁ)2 —(W+@)2+(W+E)2
—2MI2 +21A2—IB? +IC? +2W.(2E—E+E):2M|2+2|A2 —IB2+IC?

Do dé 2MA? — MB? + MC? nhé nhit <> 2MI12 nho nhit < MI nho nhat < M 1 hinh chiéu
vudng géc cua | 1én (P).

Goi A 1 duong thing qua qua 1 (L2;-2) vanhan n, =(3;-3;2) 1a mét vecto chi phuong.

x=1+3t
Phuong trinh tham s Ay =2-3t = M (1+3t;2-3t;2-2t).
2=2-2t

biem M e(P)=3(1+3t)-3(2-3t)+2(2-2t)-15=0<t=1= M (4;-1,0).
Vay T =X, — Yy +3z,, =5.

Cau 73: [2H3-2.12-4] Trong khong gian véi hé toa do O¥YZ, cho mit phing (P): X+2y+22+7=0 3
didm ALZ-1) BEL-2) CL-Z1) pitm m (a;b;c) e (P) sao cho MA® -~ MB’ -~ MC? dat gia
tri 16n nhat. Khi d6 tong gid tri a+b+c bang
L\ 23 20 20

B. 0. cC. —. D. —.
9 o 9 9

Huoéng dan giai

Chon B.
Goi D 1a dinh tht tu ctia hinh binh hanh ABDC'. Khi d6 DA = DB + DC . Suy ra D(3;—3;0).
Do do:

- —\2 I — \2 - — \2
MA* — MB* — MC® = (MD + DA) — (MD + DB) — (MD - DC)
— _MD? +2E(E1—FB'—TC)+DA2 _ DB’ - DC*
= —-MD? + DA*> — DB* — DC* < DA’ — DB*> — DC".
Vay MA? - MB?—MC? lén nhatkhi M =D hay M (3;-3;0).
Khido a+b+c=0.

Cau 74: [2H3-2.13-3]Trong khdng gian véi hé toa 46 OXYyZ , cho hai mat phang (a) (2X+Yy+2z+1=0 va

(ﬂ) 12X+ Y +2X+5=0. Mit phang (P) song song va cach déu hai mat phang (0() va (,3) Phuong trinh mat
phang (P)|a



A 2X+2y+2+3=0. B.2x+y+22+2=0. _C.2Xx+y+22+3=0. D. 2Xx+y+22+4=0.
Huwéng dan giai

Chon C.

Goi M (X; y;Z)G(P). Do (P) song song va cach déu hai mat phing (0{) va (,B)nén

2x+y+2z2+1 [2x+y+27+5|

\/22+12+22 \/22+12+22

2X+Y+22+1=2X+y+22+5

= & 2X+y+22+3=0.
2X+y+22+1=—(2x+y+22+5)

A(3;0;0), B(0;3;0) C(O;O;3)’

Cau 75: [2H3-2.13-3] Trong khdng gian véi hé toa dd Oxyz, cho 5 diém ,

Cau 76:

D(11) va E(1;2;3). Hoi tir 5 diém nay tao duoc tit ca bao nhiéu mit phang phan biét di qua 3

diém trong 5 diém d6? , ,
A. 7 mat phang. B. 10 mat phang. C. 12 mat phang. D. 5 mat phang.
Léi gii
Chon A.
Mt phing qua A, B, C Ia: (ABC):§+%+é:1© X+y+7-3=0
Déthdy De(P) va E¢(P)
Nhan théy AD :(—2;1;1), BD =(1;—2;1), CD =(1;1;—2) khong c6 vecto nao cung phuong nén
khong c6 3 diém nao thang hang.
Vay ta c6 cac mat phang: (ABCD), (EAB), (EAC), (EAD), (EBC), (EBD), (ECD).
[2H3-2.13-3] Trong khdng gian véi hé toa do Oxyz, cho lang tru dang ABC.ABC,, vai
A(0;-3;0), B(4;0;0), C(0;3;0), B,(4;0;4). Goi M Ila trung diém cia AB, . Mt phang (P)
qua A, M vasong song véi BC, cat AC, tai N . Do dai doan thang MN .

Aﬁ. B. 3. C. 4. D. 23.

- 2

Huéng dan giai
Chon A.
Taco A(0;-3;4), C,(0;3,4), M (2;—%;4)

m:(2;§;4j, BC, =(-4;3;4)

Mit phiang (P) qua A va c6 vecto phap tuyén n= [m, BT:J — (-6;,—24;12)
Phuong trinh mat phang (P):x+4y-z+12=0.
Puong thing AC, qua A va c6 vecto chi phuong AC, =(0;6;0)=6(0;1;0)



Cau 77:

Céu 78:

x=0
Phuong trinh Puong thang AC,: {y=-3+t.

=4
N la giao diém cua (P) va AC,, nén N(0;-14)
W:(Z;E;Oj = MN :ﬁ.
2 2
N . e LA . . 2 Xy z-4

[2H3-2.13-3] Trong khong gian véi hé truc Oxyz, cho hai duong thang A;: I=E=—3,

X y=-2 z-1 . . s 2 o . 2 N <
AZ'I:——lvaa mat cau (S):x*+y*+2z°+2x+2y—-6z-5=0. Viét phuong trinh mat
phang (a) song song véi hai duong thang A, A, va cat mt cau (S) theo giao tuyén la duong
tron (C) c6 chu vi 2 “35657[.
A. x-5y—-3z+12=0;x-5y—-32-2=0. B. x-5y-3z-4=0
C. x-5y-3z+12=0. D. x-5y-3z-2=0.

Léi gii
Chon A.
Cach1:
- Mt cau (S) c6 tam I (-1 -1;3) va ban kinh R=4.
- Buong tron (C) c6 chu vi 23657 = 27r = 23657 = _ 365
5 5 5

- Puong thing A,, A, lan lugt c6 VTCP u=(L2;-3);u’ =(L-12).
- Goi n 1A VTPT caa (a).
+Taco : («) song song véi hai dudng thang A, A, nén ﬁ:[ﬁ,ﬂ =(L-5,-3)
- Phuong trinh () c6 dang x—5y—3z+d =0.
+ Theo dé ta co: R? :r2+d2(l;(a)):d(l;(a)):§

d-5 d=12
@u:@®|d—5|:7<:> :

J3s 5 d=-2

Céch 2 (Tric nghiém): Mat phang («) song song véi hai duong thang A,, A, va cat mét cau
(S) theo giao tuyén 1a duong tron (C) c6 chu vi 2 “3565” nén s& ¢ hai mat phang (o) thoa bai

toan. Nén chon A.
[2H3-2.13-3] Trong khong gian toa do Oxyz, cho hai diém A(L 2; 2), B(5; 4; 4) va mat phang

(P) c6 phuong trinh: 2x+y-2z+6=0. Goi M la diém nam trén (P) sao cho MA?+MB? la

nho nhét. Khi d6, tung do caa diém M 1a:



Cau 79:

8
Ay, =-1. B. yy =3. C. vy =95 D.y, =1

Loi giai

Chen C.
Thay toa do cua A, B vao (P) tathdy A va B cling nam trong cling mot nira khdng gian chia boi
mét phang (P).
Goi H lahinh chiéucia A Ién (P) va A’ 1a diém déi xing cia A qua (P).

X=1+2t
Ta c6: Phuong trinh duong thang d qua A va vudng goc (P) la:qy=2+t .

z2=2-t

H=dn(P) nénthay x, y, z tir d vao (P) ta duoc t=?.
Vay: H :(_—SEEJ Suy ra A'(_—B;_—Z;Ej.
3 33 3 3 3
x =5+14t'
. 2 , ., , _ (28 14 -2\ . ,
buong thang A'B qua B va cé vecto chi phuong U = ?;?;? lasy=4+T7t
z=4-t

Toadd M chinh la giao diém cua A'B va (P).
Thay X, y, z tir A'B vao (P) ta dugc t:%".
Vay: y,, =8/9.

[2H3-2.13-3] Trong khong gian véi hé toa do Oxyz, mit phang (P) qua hai diem M ($8;0),
C(0;0;3) cat cac nua tryc duong Ox, Oy lan luot tai A, B sao cho OG nhé nhat (G Ia trong
tam tam giac ABC ). Biét G(a;b;c), tinh P=a+b+c.
A 12. B. 6. C.7. D. 3.

Hwéng dan giai
Chon B

Goi A(m;0;0), B(0;n;0) maC(0;0;3) nén G(%;%;l} va

0G*? :é(m2 + n2)+1

(P):2+L+Z-1. (P) qua hai diém M (1;8;0) nén —+—=1
m n 3
1+4)
Tacél=i+§=i+ﬁz( ):>m+2n225.
m n m 2n m+2n

Suy ra 25<m+2n<,[5(m* +n’) < m’ +n® 2125 = OG* 213?4,



—+—=1
s m=>5
Déu bing khi 4™ N @{ :G(E;E;lj.

Xx=t

Cau 80: [2H3-2.13-4] Trong khong gian Oxyz, cho duong thing d:<y=-1+2t va A(-1 2; 3). Biét

Cau 81:

z=1

phuong trinh mat phang (P) chia d c6 dang x+by +cz+d =0 va khoang cach tr A dén (P) la
3. Xac dinh gia tri d.

1

Al B.i. C. —-. D.
-2 4

Hudéng dan giai

wiN

Chon B.
Puong thang d di qua B(0;-11)va vtcpu (1 2;0), mat phing (P) co vtptﬁ(l,b,c)

1
- b=—-—
, . n= 1+2b=0
Ta c6 mat phang (P) chira duong thang d nén un=0 = N & 2
Be(P) -b+c+d =0 N
2
Ei
2

=3

(P):x—%y—(%+djz+d :Omad(A;(P)):3<:

2
1+1+(1+dj
4 \2

[2H3-2.13-4]Trong khong gian v&i hé toa d6 Oxyz, cho dudng thang A c6 phuong trinh
x—1 1 . .
T:%:;l va mit phang (P):2x—y+2z—-1=0. Phuong trinh mat phang (Q) chwra A va

@5d2—5d+%=o@d=1

>

tao véi (P) mot géc nho nhat 13
A 2x-y+2z-1=0. B.10x-7y+13z+3=0.
C.2x+y-2=0. D.—x+6y+4z+5=0.

Huwéng dan giai



Chon B
Goi A la giao diémcua d va (P), m la giao tuyén ciia (P) va (Q). Lay diém | trén d.
Goi H lahinh chiéucua I trén (P), dung HE vudng goc véi m, suy ra ¢ = IEH la goc giia

IH _IH .
3 (Q).Neén tangp=——>—— Dau = xé i E=A.
(P) va (Q).Nén tang EZHA Dau = xay ra khi

Khi d6 duong thang m vudng goc véi d
chon U, = [arﬂ =(1,-6;-4)

F\; = [ﬁ;, a;] = (10; - 7;13) , suy ra dap an B
Luru y: goc giira (Q) va (P) nho nhét chinh 12 géc hop bai d va (P).

Phan 3: PHWONG TRINH PUONG THANG

Cau 82: [2H3-3.1-3] Trong khdng gian véi h¢ toa do Oxyz, dudng thang nao dudi day di qua A(3;5;7) va

.o, o x=1 y-2 z-3
song song vai d : = = :
2 3 4
Xx=3+2t X=2+3t Xx=1+3t
A Jy=5+3t . B.{y=3+5t. C.{y=2+5t . D. Khéng tan tai.
Z=T7T+4 Z2=4+Tt z2=3+Tt
Hudéng dan giai
Chon A.
Goi A 1a duong thang thoa yéu cau bai toan.
X=3+2t
Taco: A co vecto chi phuong 1a G=(2;3;4) va qua A(3;5;7) = (A):{y=5+3t.
72="7+4t

Cau 83: [2H3-3.1-3] Trong khdng gian véi hé toa do Oxyz, dudng thang nao dudi ddy di qua A(3;5;7) va
x-1 y-2 z-3

song song véi d :
geongverd-—m=TeT =y




X=3+2t X=2+3t Xx=1+3t

A Jy=5+3t. B.<y=3+5t . C.{y=2+5t. D. Khdng ton tai.
Z=T7+4 Z2=4+Tt 2=3+Tt
Huwéng dan giai
Chon A.
Goi A 1a duong thing thoa yéu cau bai toan.
X=3+2t
Taco: A c6 vecto chi phuong 1a ﬁ:(2;3;4) vaqua A(3,57) = (A):qy=5+3t.
Z=T7+4t

CAu 84: [2H3-3.1-4] Trong khong gian véi hé toa do Oxyz, cho 2 diem M (-2;-2;1), A(L2;-3) va duong

thang d :XTH:yT_S:il. Tim vecto chi phuong U cla duong thang A di qua M, vudng goc
v6i duong thang d dong thoi cach diém A mét khoang 16n nhat.
A u=(4-5-2). B. u=(10;2). C.u=(L1-4). D. u=(8-7;2).

Huwéng dan giai
Chon A.
AM = (-3,-4;4) . Goi @ la vecto chi phuong cua d = q =(2,2,-1) .
Do M eA=d[AA]<AM
Déu dang thic xay ra < AM LA
Khi d6 chon a{q;m}@; 5-2).

Cau 85: [2H3-3.1-4] Trong khdng gian véi hé toa o Oxyz, cho 2 diém M (-2;-2;1), A(L2;-3) va dudng

thang d :XTH' :yT_S :il. Tim vecto chi phuong U cla duong thang A di qua M, vudng goc
v6i duong thang d dong thoi cach diém A mot khoang I6n nhat.
A u=(4-5-2). B. u=(L0;2). C.u=(L1-4). D. u=(8-7;2).

Hwéng dan giai
Chon A.
AM = (-3;-4;4) . Goi a; la vecto chi phuong cua d = E =(2,2,-1) .
Do M eA=d[AA]<AM
D4u ding thic xay ra < AM L A
Khi o chon U=|uj;AM |=(4;-5;-2).



Cau 86: [2H3-3.2-3] Trong khéng gian véi hé truc toa d6 Oxyz, cho duong thiang d : §:y7_1:¥,
mat phang (P): 2x+y+2z-5=0 va diém A(L 1 —2). Phuong trinh chinh tic duong thang A

di qua A, song song véi mat phang (P) va vudng goc véi duong thang d 13

A x—1:y—1:z+2. =y x—lzy—1:x+2.
2 2 -3 1 2 -2

C. x—lzy—1:x+2. ) x—lzy—1:x+2.
1 1 -2 1 2 2

Hwéng dan giai
Chon A.
Puong thing d ¢6 VTCP u, =(L 2; 2), mat phang (P) ¢6 VTPT n=(2; L 2). Goi u la VTCP
Al (P ulu,
P _ { ;

L = u=lugn]=(2 2 -3).

cua duong thang A. Vi -
uln
di qua A(l; L —2)

- Phuong trinh chinh tic duong thing A I
VTCPu=(2; 2; -

Puong thing A: {

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

Cau 87: [2H3-3.2-3] Trong khdng gian véi hé toa d6 Oxyz, cho M (1;2;-3) va hai dudng thang

X=2+t
d:{y=1-t dz:x_zz y=1_ Z_l.Viétphuong trinh duong thang A di qua M va vuéng
7=—1+3t Lotz
goéc d,, d,.
X=1+t X=1+t Xx=1-t x=1-t
A AJy=2+t. B.A:xy=2-t. C. A:qy=2+t. D. A:qy=2-t.
z=3 z=-3 z=-3 z=-3
Huwéng dan giai
Chon D.

Puong thing d,, d, co vecto chi phwong 1an luot 14 u, = (L-13), u, = (-11-2).
Puong thang A c6 vecto chi phuong 1a Q = [uﬂ1 u?} =(-1-1,0)
x=1-t

Do d6, dudng thing A c6 phuong trinh: { y =2 —t
z=-3



Cau 88: [2H3-3.2-3] Trong khdng gian véi hé toa do Oxyz, cho M (1;2;-3) va hai dudng thang

] x=2+ x-2 y-1 z-1 ., . . 2 ) A
d:qy=1-t ,d,: ) = i = ; . Viét phuong trinh duong thang A di qua M va vuéng
z=-1+3t

goéc d,, d,.

X=1+t X=1+t Xx=1-t x=1-t
A AJy=2+t. B.A:xy=2-t. C. A:qy=2+t. D. A:jy=2-t.

z=3 z=-3 z=-3 z=-3

Huwéng dan giai

Chon D.

Puong thing d,, d, c6 vecto chi phuong Ian luot 13 U, = (1,-1,3), u, = (-11-2).
Puong thing A co vecto chi phuong 13 u, = [uj, u—z} =(-1-10)

Xx=1-t
Do d6, duong thang A c6 phuong trinh: {y =2 -t

z=-3

Cau 89: [2H3-3.3-3] Trong khong gian véi hé toa dd Oxyz , viét phuong trinh tham sé cua dudng thing di
qua diém M (L2;3) va song song véi giao tuyén cia hai mat phang (P):3x+y-3=0,
(Q):2x+y+z-3=0

X=1+t X=1+t Xx=1-t X=1+t
A Jy=2+3t. B.{y=2-3t. C.qy=2-3t. D.qy=2-3t.
=3+t z=3-1 z=3+t =3+t

Huéng dan giai
Chon D
Goi A la dwong thing can tim. A c6 vecto chi phuong u, = [EEJ =(4-31)
X=1+t
Suy ra phuong trinh tham s cia A la {y=2-3t.
z=3+t

Cau 90: [2H3-3.3-3] Trong khong gian Oxyz , viét phuong trinh duong thang 1a giao tuyén caa hai mat
phing 2x+3y+2z2—-6=0 v x-2y+32+2=0.

Xx=-1+13t Xx=13-t X=2+13t Xx=1+13t
A Jy=2-4t . B.iy=—-4+2t. C.iy=3-4t . D.{y=-2+4t.
z=1-Tt z=—7+t 2=2-Tt 2=3+Tt

Hwéng dan giai



Céach 1: Hai mat phdng da cho c6 véc to phép tuyén lan luot la: fi, =(2;3;2), fi, =(4-2;3). Giao
tuyén can tim co véc to chi phuong 1a [A;0,]=(13,-4,-7).

Cho z =1 thay vao cac phuong trinh cta hai mat phang di cho ta duoc hé phuong trinh:

{2x+3y:4

x=-1 C s .
X—2y = 5@{ . Vay giao tuyen can tim di qua diem M (—1;2;1) do d6 phuong trinh

y=2
X=-1+13t
tham s6 caano 1a {y = 2—4t
z=1-Tt
Céch 2: Cho z =1 thay vao phuong trinh ctia hai mat phang ta tim dugc X =-1 y=2. Suy ra giao
tuyén di qua diém M (-1,2;1).

6 10 _ . . 6. 10
Tuong tu, cho z =0 ta tim dugc x:7, y=7. Suy ra giao tuyén di qua diem N(?;7; j

: oo (13, 4 1
Véc to chi phuong cua giao tuyen la MN = (7; —7; - j = 7(13; —4; —7) :
X=-1+13t
Vay phuong trinh tham s ciia giao tuyén can tim 1a { y = 2 — 4t
z=1-7t

Cau 91: [2H3-3.3-3] Trong khong gian v6i hé toa 4o Oxyz, cho hai diém A(3;3;1), B(0;2;1) va mit phang
(P) :X+Yy+2—-7=0. Viét phuong trinh dudng thang d nam trong mat phang (P) sao cho moi

diém thudc duong thang d ludn cach déu 2 diém A va B.

X =2t X=t X=-t X=t
A y=7-3t. B.<y=7+3t. C.qy=7-3t. D.qy=7-3t.
7=t =2t z=2t z=2t

Huwéng dan giai
Chon D.
Liy diém M bét ky thuoc duong thing d do M cach déu A va B nén M thudc mit phing
trung tryc cua AB . Goi | 1a trung diém cua doan thing AB .

Ta c6 mat phing trung truc (Q) cia AB di qua I(g;g;lj va c6 vecto phap tuyén
AB =(-3;-1,0) nén phuong trinh tdng quat ciia mat phang (Q) Ia
—3(x—§j—1(y—gj+0(z—l)=0 &3x+y-7=0

Do d6 duong thang d 1a giao tuyén cua (P) va (Q).
X+y+z-7=0

Xeét hé phuong trinh
3x+y-7=0



Il
N_bo\‘

y

, = C(0;7;0)ed .

Cho x:O:{

<
I

Cho x=1:{ = D(L42)ed

z

Duong thang di qua C(0;7;0) va nhan vecto CD =(1;,-3;2) lam vecto chi phuong nén phuong
X=t

trinh tham sb dwong thang 1a {y =7 -3t
z=2t

Cau 92: [2H3-3.3-3] Trong khéng gian Oxyz , viét phuong trinh duong thang 1 giao tuyén cua hai mat
phang 2x+3y+2z-6=0 va x-2y+3z+2=0.

Xx=-1+13t Xx=13-t Xx=2+13t x=1+13t
A <y=2-4 . B.jy=—-4+2t. C.qy=3-4t . D. qy=-2+4t.
z=1-T7t Z=—7+t 2=2-Tt 72=3+Tt

Huoéng dan giai
Chon A.
Cach 1: Hai mat phang da cho c6 véc to phap tuyén lan luot la: i, = (2;3;2), A, =(1,-2;3). Giao
tuyén can tim co véc to chi phuong 1a [A;0,]=(13;-4,-7).
Cho z =1 thay vao cac phuong trinh cua hai mat phang da cho ta duoc hé phuong trinh:

2X+3y=4 x=-1 _ . LA . 2 . )
= . Vay giao tuyen can tim di qua diem M (—1;2;1) do d6 phuong trinh

X—2y=-5 y=2
Xx=-1+13t
tham s6 caano 1a {y =2 -4t
z=1-T7t

Céch 2: Cho z =1 thay vao phuong trinh ctia hai mat phing ta tim duoc X =-1 y=2. Suy ra giao
tuyén di qua diém M (-1 2;1).

1 . L e .2 6 10
Tuong tu, cho z =0 ta tim dugc x:g, y:7o. Suy ra giao tuyén di qua diém N(7;7; j

. ( w—— (13 4 1
Véc to chi phuong cua giao tuyén la MN = (7, —7; - j = 7(13; —4; —7) .
X=-1+13t
Viy phuong trinh tham s6 cua giao tuyén can tim 1a < y =2 -4t
z=1-7t

Cau 93: [2H3-3.3-3] Trong khong gian v6i hé toa do Oxyz, cho hai diem A(3;3;1), B(0;2;1) va mat phang
(P):x+y+z-7=0. Viét phuong trinh duong thdng d nim trong mit phing (P) sao cho moi

diém thudc duong thang d ludn cach déu 2 diém A va B.



X =2t Xx=t X=-—t X =
A y=7-3t. B.{y=7+3t. C.qy=7-3t. D.iy=7-3t.
= z=2t z=2t z2=2t
Huéng dan giai
Chon D.
Liy diém M Dbat ky thudoc duong thang d do M cach déu A va B nén M thudoc mat phang
trung truc caa AB . Goi | 1a trung diém cua doan thang AB .

Ta c6 mat phing trung truc (Q) cua AB di qua I(g;g;lj va ¢o vecto phap tuyén

AB =(-3,-1,0) nén phuong trinh tong quét cia mat phang (Q) la
—3(x—gj—1(y—gj+0(z—l):0 & 3X+y-7=0

Do d¢ duong thang d 1a giao tuyén cua (P) va (Q).
X+y+z-7=0

Xét hé phuong trinh
3x+y-7=0

V=T c(0:7:0)ed.
z=0

V=4 D(L42)ed
z=2

Cho x:O:{

Cho x=1:{

Puong thing di qua C (0; 7;0) va nhan vecto CD = (l; -3 2) lam vecto chi phuong nén phuong

x=t
trinh tham sb duwong thang la { y =7 -3t
=2t

Cau 94: [2H3-3.3-3] Trong khong gian véi hé toa 6 Oxyz , cho ba mat phang (P).(Q) va (R) lan luot

¢6 phuong trinh (P):x+my—z+2=0; (Q):mx—y+z+1=0 A (R):3x+ y+22+5=0
Goi (dn) la giao tuyén cua hai mat phang (P) va (Q). Tim m dé duong thang (d.) vudng goc

véi mat phang (R)

m=1
A 1. B.m=1
m=—-——
3
C.m= —%. D. Khéng cé gid tri m.
Huéng dan giai
Chon D.

Mat phang (P) c6 VTPT la n, = (L m;-1)



Cau 95:

Cau 96:

Mat phang (Q) ¢6 VTPT la n, =(m;-11)
Duong thang (d,,) 1a giao tuyén cua (P) va (Q) nén c6 VTCP Ia
U, = [nj@] =(m-L-m-%-1-m?)

m-1 -m-1

—_— —_— —_— —_— _— 2 N ) -
Taco d, L(R)eus=kng, em-t_-m-l_-A-m )3 1 = khong ton tai
3 1 2 m-1_-1-m’

3 2
gia tri m thoa man yéu cau cua bai toan.
[2H3-3.3-3] Trong khong gian véi hé toa d6 Oxyz, cho mat phang (P):x+2y—2z+3=0 va hai
diém A(L0;1), B(-12-3). Goi A 1a duong thang ndm trong mat phang (P) sao cho moi diém

thuoc A déu c6 khoang cach dén A va dén B bang nhau. Vécto nao sau day la vécto chi phuong
cua duong thang A?

Cl

0=(2-43). B. U=(2;43). C.0=(24,-3). D. 0=(2-4-3).
Huéng dan giai.

Chon D.
Goi (Q) la mét phang trung tryc cua doan thang AB . (Q)di qua trung diém 1(0; 1, —1) cua AB
vanhan AB = (2; —2;4) 1am véc to phép tuyén.
Phuong trinh (Q):2x—2(y-1)+4(z+1)=0< x-y+2z+3=0
Theo d&: A=(P)N(Q) nén VTCP ciia A la U, =(-2;4;3)
[2H3-3.3-3] Trong khéng gian véi hé toa do Oxyz, cho hai diém A(0;L-1), B(2;-11) va mat

phing (P):2x+y+2z-3=0. Viét phuong trinh duong thang A chta trong (P) sao cho moi

diém thuoc A cach déu hai diém A, B

Xx=1-2t X =-2t X=-2 X=t
A Jy=t ,teR. B.Jy=1+t ,teR. C.iy=1+t ,teR. D.{y=1+3t,teR.
z=3t 7=2+3t 2=3+2t 1=2-2t

Huéng din giai
Chon B.

Céach 1.

A chuatrong (P) =n, Lu, = LoaiC,D.

A chuatrong (P) = moi diém thuc A déu thude (P) = Loai A, vi M (10;0) thudc A nhung

khdng thuoc (P).



Cau 97:

Céu 98:

Chii ¥ + Do phwong dn nhiéu chira hop ly nén khdng can siz dung dén hai diém A,B.

+ Phuong phdp tong quat Goi (Q) la mat phang trung truc cia AB = A=(P)n\(Q).

Cach 2.

Goi (Q) la mat phang trung truc cia AB = (Q) qua trung diém 1(1;0;0) cua doan AB va nhan

AB=(2;-2;2) lam VTPT= (Q):x-y+z-1=0 .

—_—

KhidoA=(P)n(Q)=u, = [ﬁ;n_(;] =(2;-1,-3) (ﬁ; =(2,11), ﬁ; =(% —1;1))

» . | x=y+z-1=0
Toa do diém M (0;1;2) thoa mén =MeA.
2X+Yy+2-3=0
X =2t
Vay A:cy=1-t .
z2=2-3t

[2H3-3.3-3] Trong khong gian voi hé toa do Oxyz, cho hai diém AB331) BOZ1) \a mat phing

(P)rxty+z=7=0 Puong thang 4 nam trong (P) sa0 cho moi diém cua 4 cach déu hai diém

A, B c6 phuong trinh la:

x=t x =2t x=t x=—t
A 1y=7+3t. B. |y73t. C. 1y=7-3t. D.y=7-3t.
z=2t z=t z=2t z=2t
Huéng din giai
Chon C.

Phuong trinh m3t phang trung truc caa 4B 1a (a):3x+y—7=0.
Duong thang can tim d cach déu hai diém 4, B nén s& thugc mat phang ().

., B |xty+z-7=0
Laico dc(P),suyra d=(P)n(a) hay d.{3x+y_7:0
Chon x =¢, ta duogc z=2t .
y=7-3t
R . i A A . 2 x-1 y+5 z-3
[2H3-3.4-3] Trong khdng gian voi hé toa d6 Oxyz, cho duong thang d: BT
Phuong trinh ndo dudi ddy 1a phuong hinh hinh chiéu vudng goc cua d trén mat phang x+3=07
X=-3 X=-3 X=-3 X=-3
A Jy=-5-t . B.{y=-5+t. C.iy=-5+2t. D.qy=-6-t.
z=-3+4t z=3+4t z=3-t z2=7T+4t

Huéng dan giai
Chon D.



Cau 99: [2H3-3.4-3] Trong khong gian véi hé toa d6 Oxyz, cho duong thiang d :

Céch 1: Buong thang d di qua diem M (L;,-5;3) vaco VTCP U, =(2;-14)
Goi (Q) la mat phang chira d va vudng géc véi (P):x+3=0.
Suy ra mat phang (Q) di qua diem M (L -5;3) va co VTPT la [U,;fi, | =(0;4;1)
=(Q):4y+2z+17=0.
Phuong trinh hinh chiéu vudng gdc cta d trén mat phang (P) 1a
X=-3
hay {y=-6-t.
Z=T7+4t
Cach2: Taco M ed = M (1+2t;-5-t;3+4t). Goi M’ la hinh chiéu cia M trén (P):x+3=0
X=-3
.Suyra M'(-3;-5-t;3+4t).Suyrad':{y=-5-t
z2=3+4t

4y+z+17=0
X+3=0

So sanh véi cac phuong an, ta chon D la dap an ding.
Céch 3. Tric nghiém.

Goi I =dn(a),suyra I1(-3-3-5).

D& thay chi c6 dap an D thoa man.

x-3 y-1 z+1
= = va
1 -1
mat phang (P):x—z—4=0. Viét phuong trinh dudng thang 1a hinh chiéu vudng géc ctia dusng

thang d 1&n mat phang (P).

X=3+t X=3+t X=3+3t X=3-t1
A 2 y=1+t. B.{y=1 . C.5 y=1+t. D.y=1+2t.
z=-1+t z=-1-t z=-1-t z=-1+t
Loi giai:
Chon A.
X=3+3t
Ta c6 phuong trinh tham sé cta duong thang d :{y =1+t di qua diém M (3;1; —1) va ¢ vécto
z=-1-t

chi phuong Uy =(3;1;-1).
Vi diém M (35,-1)e(P) nén M =dn(P).
Goi diém O =(0;0;0)ed va K Ia hinh chiéu caa O 1&n mat phang (P) .
Goi dudng thang A di qua O va vudng goc véi mat phang (P) suy ra dudng thang A nhan vécto
phap tuyén cia mat phang (P)lam vécto chi phuong U, =(1;0;-1).
x=t'
Phuong trinh duong thang A la {y=0 .
z=-t'



Cau 100:

Cau 101:

Khid6 K=An(P).

Xx=t' t'=2
=0 X=2

= y o :>K:(2;0;—2)
z=-1' y=0
X—2z-4=0 z2=-2

Hinh chiéu cia duong thang d 18n mat phang (P) 1a dwong thang MK .
Vécto chi phuong MK = (-1-1-1)=-1(311).
X=3+t
Phuong trinh dudng thaing MK 1a { y =1+t .
z=-1+t
[2H3-3.4-3] Trong khéng gian véi hé toa dd Oxyz , viét phuong trinh hinh chiéu vuéng géc cua
X+1 x-2 7+3

duong thang d : trén mat phang toa do Oxy

2 3
X =3-06t X=5+6t X=5-6t X=5-6t
A Jy=11-9t. B. {y=11-9t. C. < y=11+0t. D.qy=11-9t.
z=0 z=0 z=0 z=0

Huéng dan giai

Chon D.
Lay N(-12;-3)ed vagoi H l1ahinh chiéu cua diém N trén (Oxy)thi H(-12;0).
Thay toa do diém H vao cac phuong an ta thay chi co phuong an D thoa.

. . e La N ) 2 X+1 y-1 z .
[2H3-3.4-3] Trong khong gian véi hé toa 6 Oxyz , cho duong thang d T ] va mat
phing (P):x+y-2z+2=0, duong thang A Ia hinh chiéu vudng géc cua duong thang d trén
mét phang (Oxy). Tim toa d¢ giao diém | cua duong thang A véi mat phang (P).
A. 1(-13;0). B. 1(-110). C. 1(3-30). D. 1(-3;5;0).

Huéng dan giai
Chen C.
C6 A(-110);B(0;-1-1)ed.
Goi A;B’ Ia hinh chiéu vudng goc cua A B |én mat phang (Oxy)
= A'(-L10);B(0;-10)= AB =(1-2;0).
X=-1-t

A:iy=1+2t (teR)

z=0
I=Am(P):>{:2(AP)

leA =1 (-1-t;1+2t;0)



le(P)=-1-t+1+2t+2=0=t=-2=1(1-3,0).

x+1 y-1

Cau 102: [2H3-3.4-3] Trong khong gian vai hé toa dd Oxyz , cho duong thing d :T Yy z va mat

Céu 103:

Cau 104:

-2 -1
phing (P):x+y—2z+2=0, dudng thang A Ia hinh chiéu vudng géc cia duong thang d trén
mit phang (Oxy). Tim toa d¢ giao diém | cua duong thang A voéi mét phing (P).

A. 1(-13;0). B. 1(-110). C. 1(3-30). D. 1(-3;5;0).
Huéng dan giai
Chen C.
C6 A(-110);B(0;-1-1) ed.
Goi A;B' Ia hinh chiéu vudng goc cua A B |én mat phang (Oxy)
= A'(-LL0);B(0;-10)= AB =(1-2;0).
X=-1-t
A:iy=1+2t (teR)

z=0
leA
| =An(P)=]
| e(P)
leA = | (-1-t;1+2t,0)
le(P)=>-1-t+1+2t+2=0=t=-2=1(1-3,0).
X+2 y-1 1-2
12
mat phang (P):x+y+2z=0. Tim mot vecto chi phuong U cia dudng thing A’ Ia hinh chiéu cua
duong thang A Ién mat phang (P).
A. u=(L-10). B. u=(L0;-1). C.u=(1-211). D. u=(L1-2).
Loi giai

[2H3-3.4-3]Trong khdng gian véi hé toa do Oxyz, cho dudng thang A: va

Chon D
Goi (Q) la mat phiang chira dudng thang A va vudng goc véi mit phang (P).

(Q) cé mét vecto chi phuong la ﬁg = [ﬁ;; aﬂ =(1-130).
A’ 13 hinh chiéu cua duong thang A 1én mat phang (P) nén A’ la giao tuyén ciia hai mat phang

(P)va (Q). Do dd A’co mét vecto chi phuong la u,, = [E,%} =(11,-2)

[2H3-3.4-3] Trong khdng gian voi hé toa d6 Oxyz , cho dudng thang d : . Viét

X+2 y-1 z7-2
1

1
phuong trinh duong thang d’ 1a hinh chiéu cia d 1&n mat phang Oxy .

X=-3+t X=-3+1
A.d:qy=1+t (teR). B.d':{y=t (teR).
z=0 z=0



X=-3+t X=3-t
C.d:yy=-t ,(teR). D.d':xy=-t ,(teR).
z=0 z=0

Hudéng dan giai

Chon B
X=-2+t
Phuong trinh tham sé cua d :{y =1+t
7=2+2t
X=-2+t
Hinh chiéu cia d 1&n mat phang (Oxy) (c6 phuong trinh z=0) 1a A:qy =1+t
z=0

Nhan xét d" & dap an B ¢o vecto chi phuong cing phuong véi VTCP cia A va cd 1 diém chung
voi A=d'=A.

Cau 105: [2H3-35-3] Trong khong gian Oxyz, cho diém M(L-13) va hai duong thang

Céu 106:

g X2ty 2l g XY 271 6 bao nhicu duong thing di qua M va cit ca hai
2 -1 -1 3 2 1
duong thang d va d’.
A 2. B. 1. C.0. D. V6 sb.
Loi giai
Chon C.
Véi A(2t+L-t+L-t+1)ed va B(3t;-2tt'+1)ed’ ,taco A, B, M thang hang khi
2t =k(-1+2t") 2t+k—2kt'=0

MA=kMB < {2-t=k(1-2t") < 1-t-k+2kt'=-2 hévd nghiem.
—2-t=k(-2+t") —t+2k —-kt'=2
Vay khong c6 duong thang nao thoa yéu cau dé.

[2H3-3.6-3] Trong khong gian Oxyz, cho diém M (2;1,0) va duong thang A c¢6 phuong trinh

A XL YHL 7 g phuong trinh duong thang d di qua M, cat va vudng goc voi duong

2 1 -1
thang A.
Ad:X=2_y-1_ 2z B g-X"2_y-1 12
1 4 1 2 4 1
c g:Xz2_y-1 2z D ¢:X=2_ ¥yl 2
1 4 1 1 4 2

Huéng dan giai



Chon D.
Goi H lahinhchiéucua M 1én A
Nén H(1+2t;-1+t;—t)e A = MH =(2t-L-2+t;-t)

Va a=(2;1,-1) 1a véc to chi phuong cua A

D6 do: W.5=O<:>2(2t—1)—2+t+t=0<:>t=§

Khi d6: MH = (%;—%;—%) =U= (1,-4;-2) 1a véc to chi phuong cua d
Vayd:X22_y=l_ 2z
1 -4 =2
Cau 107: [2H3-3.6-3] Trong khong gian Oxyz, cho diém M (2;1,0) va duong thang A c6 phuong trinh
x=1 y+1 z iy . . 2 . Los A e e
=T ) Viét phuong trinh dwong thang d di qua M, cat va vuéng géc véi duong
thiang A
A.d:X;Zzy_—].:E' B.d:x;zzy__l:_
1 4 1 2 -4 1
c g:Xz2_y-1 z D ¢:X=2_¥y-1_2
1 -4 1 1 -4 =2
Huéng dan giai
Chon D.

Goi H lahinhchiéucia M 1én A
Nén H(1+2t;-1+t;—-t)e A = MH = (2t -1 -2+1;-t)

Va a=(2;1,-1) la véc to chi phuong cua A

D¢ do: W.5=O<:>2(2t—1)—2+t+t=0<:>t=§

Khi d6: MH = (%;—%;—éj = U =(L-4;,-2) 1 véc to chi phuong ctia d
Vay d X 2_y—1_i
4 2
Cau 108: [2H3-3.7-3] Trong khdng gian vai hé toa d6 Oxyz , cho dudng thing d : le = yl—l _Z +22 , mat

phing (P) X—Yy+z+4=0 vadiém A(l; 1 2) . Viét phuong trinh duong thang di qua diém A,

song song véi (P) va vudng goc vei d.

A x—1:y—1:z—2_ B. x+1:y+1:z+2l
1 -4 -3 1 4 3

C. x—lzy—lzz—z' D. x+1:y+1:z+2.

-1 4 3 1 -4 -3

Huoéng dan giai
Chen C.



Céau 109:

Céau 110:

Mat phang (P) c6 vec to phap tuyén n=(1-11).

Puong thang d c6 vecto chi phuong u= (2,1,-2)

buong thang d’ qua diém A, song song véi (P) va vudng goc véi d co vecto chi phuong 1a
u' = [ﬁ,ﬁ] =(L,43)

x-1 y-1 z-2
4 3

Phuong trinh chinh tic caa d’:

x+1 y-1 z+2
1 -2
phing (P):x—y+z+4=0 vadiém A(L12). Viét phuong trinh duong thang di qua diém A,

[2H3-3.7-3] Trong khdng gian vai hé toa 46 Oxyz , cho duong thang d :

, mat

song song véi (P) va vudng géc véi d.

A x—1:y—1:z—2. B, x+1:y+1:z+2.
1 —4 -3 1 4 3

C x—1:y—1:z—2. D. x+1:y+1:z+2.

-1 4 3 1 -4 -3

Huwéng dan giai
Chon C.
Mit phang (P) c6 vec to phép tuyén n= (L,-11).
Puong thang d c6 vecto chi phuong u= (2,1,-2)
buong thang d’ qua diém A, song song véi (P) va vudng goc véi d cé vecto chi phuong 1a
u'= [ﬁ,ﬁ] =(1L4;3)
x-1 y-1 z-2

Phuong trinh chinh tic caa d’: 1 3

[2H3-3.7-3] Trong khong gian véi hé truc toa do Oxyz, cho mét phang (P):3x+2y+3z-1=0
va diém A(4;1;3). Viét phuong trinh duong thing A di qua A, song song véi mét phang (P) va

A cat duong thang d : x-3_y-3_z+2

2 =2
A.x—4:y—1:z—3. B.x—4:y—1:z—3.
- 5 6 -9 1 3 -3
C.x—4:y—1:z—3. D.x—4:y—1:z—3.
5 —6 -1 -1 6 -3
Loi giai

Chon A.

X=3+3t
Phuong trinh tham s6 cua duong thang d <y =3+2t .

1=-2-2t

Goi B=ANd . Toadd B(3+3t; 3+2t; —2-2t).



Cau 111:

Cau 112:

AB =(3t-1 2t+2; —2t-5) la mét véc to chi phuong ciia duong thing A.

Do A song song véi mit phang (P) nén

AB Lne) < ABNp =0 < 3(3t-1)+2(2t+2)+3(-2t-5)=0 = 7t=14=t=2.
Viy AB=(5; 6;-9).

x-4 y-1 7-3

Phuong trinh duong thang A 5 9"

Xx-2 y-2 1-1
1 2
mit phang (a):x+y+z-1=0. Goi d 1a dudng thang nam trén (o) dong thoi ct duong thang

[2H3-3.8-3] Trong khdng gian véi hé toa dd Oxyz , cho dudng thang A: va

A va tryc Oz. Mot vécto chi phuong ctia d la:

A u(2-1-1). B. u(11-2). C. u(L-21). D. u(12;-3).
Léi giai

Chon B.

+Goi A=dNA=AcA= A(2+1;2+1;1+2t).

Vi Aed c(oc):>Ae(0L):>2+t+2+t+1+2t—1:0<:>t=—1:> A(l;l;—l).
+Goi B=dn0z = B(0;0;b).
Vi Bed c(oc):>Be((x):>b—l=0<:>b=1:> B(O;O;l).

Khi d6 mot VTCP cua duong thang d 1a u=BA=(L1-2).

va

Xx-2 y-2 z-1
1 1 2
mat phang (a):x+y+z-1=0. Goi d la duong thang ndm trén (a) dong thoi cit duong thang

[2H3-3.8-3] Trong khong gian véi hé toa do Oxyz, cho duong thing A

A va tryc Oz. Mot vécto chi phuong cua d la:

A u=(2-1-1). B.u=(L%-2). C.u=(L-21). D. u=(32,-3).
Lai giai

Chon B.

+Goi A=dNA= AeA= A(2+42+1+2t).

Vi Aedc(a)= Ae(a) = 2+t+2+t+1+2t-1=0t=-1= A(LL-1).

+Goi B=dn0z = B(0;0;b).

ViBedc(a)=>Be(a)=b-1=0<b=1= B(0;0;1).

Khi d6 mot VTCP cia duong thang d 12 AB =(-1-12)=—(L1-2). Vay vécto u =(L1-2)
ciing 1a mot VTCP caa duong thang d .



Cau 113:

Cau 114:

Cau 115:

Xx-2 y-2 1-1
1 2
mit phang (a):x+y+z-1=0. Goi d la duong thang nam trén («) dong thoi cit duong thang

va

[2H3-3.8-3] Trong khong gian véi hé toa d6 Oxyz , cho duong thiang A

A vatruc Oz. Mot vécto chi phuong cua d la:
A u=(2-1-1). B.u=(31-2). C.u=(3-271). D. u=(%2-3).
Loi giai

Chon B.
+Goi A=dNA= AeA= A(2+1;2+11+2t).
Vi Aedc(a)= Ac(a)=2+t+2+t+1+2t-1=0t=-1= A(L1;-1).
+Goi B=dn0z = B(0;0;b).
ViBedc(a)=Be(a)=>b-1=0<b=1=B(0;0;1).
Khi d6 mot VTCP cia duong thing d 1a AB =(-1-12)=~(L1-2). Vay vécto u =(L1-2)
cling 1a mot VTCP cua duong thing d .

[2H3-3.9-3Cho hinh lap phuong ABCD.ABCD' c6 toa o cae dinh ~(%:0:0) B(20:0),
D(O;Z;O), A(O;O;Z). DPuong thang d song song véi A'C, cit ca hai duong thing AC’' va B'D’
O phuong trinh la

A x—1:y—1:z—2' B. x+1:y+1:z+2'

-1 1 -1 1 1 -1

C. x+1:y+1:z+2. D. x—lzy—lzz—Z'
1 1 1 1 1 1

Hwéng dan giai
Chon A.
Khi d6 C(2;2;0), C'(2;2;2)
Mat khac d//A'C suy ra VTCP u=A'C =(L1-1).
Vi d song song véi A'C,nén d di qua trung diém cua A'C' 1a 1(112).
x=1 y-1 z-2

Vay d .
ay 1 =]

[2H3-3.10-3] Trong khdng gian Oxyz , cho mat phang (P) c6 phuong trinh x+2y+z—-4=0 va
duong thang d :XTJrl = % = ZL?’Z . Viét phuong trinh chinh tac cua dudng thang A nam trong mat
phing (P) , ddng thai cat va vudng goc voi duong thang d .

A.x+5=y—1=z—3. B. x—5=y+1=z+3.
1 1 1 1 1 1

C x—1=y—1=z—1. 5. x+1=y+1=z+l.
5 -1 -3 5 -1 -3

Hwéng dan giai



Chon C.
Goi | 1a giao diémcua d va (P). Toadd | langhiém cua hé

x+1_y
x+1 y z+2 2 1 X-2y=-1 x=1
——==— y 242
2 1 3 & I:T = 3y—Z=2 = y=1
tey+ X+2y+7—4=0 X+2y+2-4=0 z=1

Ta co mot VTCP cua A nhu sau: Ua = [ad;ﬁm] =(5:-1-3).
x-1 y-1 z-1
-1 -3
Chay: Do A cit d va A nam trong (P) nén A phai di qua | . Do d6 ta c6 thé chon dugc dép an
la C ma khong can tim VTCP cua A.

Véy phuong trinh d :

Cau 116: [2H3-3.10-3] Trong khéng gian vai hé toa do Oxyz , cho mit phing (a):3x+y+z=0 vaduong

thang d :XT_lzlzzz—;rg’. Goi A 1a dudng thang nam trong («), cét va vudng goc véi d . Hé
phuong trinh nao 1a phuong trinh tham s ciia A ?
X=-2+4t X=-3+4t X=1+4t X=-3+4t
A y=3-5t . B.{y=5-5t . C.qy=1-5t . D.cy=7-5t .
z=3-Tt z2=4-Tt z=-4-Tt z2=2-Tt

Hwéng dan giai
Chon B.
Goi M =dn(a) nén M (1+t;-2t;—3+2t)ed

Ma M e(a)=3(1+t)-2t-3+2t=0<=t=0=>M(L0;-3)e A
Ta c6:n=(3;11) la véc to phéap tuyén cua (@) va b=(1-2;2) 1a véc to chi phuong cua d

Nén u=nab=(4-5-7) 14 véc to chi phuong ctia A

X=1+4t' X=-3+4t
Do do: A:sy=-bt" =A:{y=5-5t .
z=-3-T7t z=4-Tt

Kiém tra lan luot diém M (1,0;-3) va u=(4;-5;-7)thoéa dép 4n B .

Cau 117: [2H3-3.10-4]Trong khong gian véi hé toa do Oxyz, cho hai diém A(0;142), M (-11;,0) va mat
phang (a):x—y+2=0. Viét phuong trinh mit phang di qua hai diém A, M va cat (a) theo
mot giao tuyén vudng goc véi AM .
A. 4x-5y—-2z2-9=0. B. 2x+y-4z+1=0.
C. 2x+y-z-1=0. D. 4x-5y-2z+9=0.

Huwéng dan giai



Céu 118:

Giasir (P): Ax+By+Cz+D =0 (A’*+B”+C?=0) (*) lamit phing can tim.

, B+2C+D=0
Theo gia thiet AM e(P) = (1)
-A+B+D=0

, = u, =(n ,ﬁ
Theo gia thiét {(P)“(“) A A_[.(P) )
AL AM 0 AM =0
e =(ABC)
Ma 7, =(1-10)
AM =(-1,0;-2)
= 0,,AM =0 < -C+2(A+B)=0 (2)

u, =(C;C;—A-B)
=
AM =(-1,0;-2)

Tar (L) va(2) = {B :gc (3)

p--2c
2

Thé (3) vao (*), ta duoc: —2Cx+gCy+Cz—%C=0 & —4x+5y+27-9=0.

[2H3-3.10-4]Trong khdng gian véi hé toa do Oxyz , cho hai diém A(0;1,2), M (-11;0) va mat
phing (a):x—y+2=0. Viét phuong trinh mdt phing di qua hai diem A, M va cét () theo

mot giao tuyén vudng goc véi AM .
A. 4x-5y-2z-9=0. B. 2x+y-4z+1=0.
C. 2x+y-z-1=0. D. 4x-5y-2z+9=0.

Huwéng dan giai




Giasir (P): Ax+By+Cz+D =0 (A’>+B”+C*=0) (*) lamit phing can tim.
B+2C+D=0

Theo gia thiét A, M (P 1
gra thie <( ):{—A+B+D:O()

_((P A o =[d,0

Theo gia thiét {( Jn(@)=a A_[m )
ALAM 0. AN =0

M) =(ABIC)

, =(C;C;-A-B)
Ma-<n_ =(L-30) =

AM =(-10;-2)

()
AM =(-10;-2)

= 0,.,AM =0 < -C+2(A+B)=0 (2)

A=-2C

Tr()va(2) = B =gc 3)

p=-2c
2

Thé (3) vao (*), ta duoc: —2Cx+gCy+Cz—%C=O & —4Xx+5y+2z2-9=0.

Cau 119: [2H3-3.11-3] Phuong trinh duong thang A di qua diém A(2;1,0), vudng goc va cét duong thang

x-1_y+l_z o
2 1 -
X=2+1 X=-2+t X=2+t X=2+t
A Jy=1-4t B.qy=1-4t C.qy=1-4t D.qy=-1-4t.
z=2t z=2t z=-2t z=2t
Pap an: C

x=1+2t

Phuong trinh tham s4 ciia dwong thang d :{y =1+t c6 vécto chi phuong u, =(2;1,-1).
7=t

Goi M la giao diémcua A va d nén M (1+2t;—1+t;-t)

Suy ra vécto ctia A la Uy = AM = (2t -1Lt-2; —t)

Theo gia thiét A va d vudng géc nén u, L us <> U, Us =0 2(2t-1)+(t-2)+t=0

St= % = Us = [%%4%2) cung phuong véi U = (1; —4,-2)

Vay phuong trinh duong thing A di qua A(2;1;,0) ¢6 vécto chi phuong U =(1,-4;-2) c6 dang



X=2+t

A qy=1-4t.
z=-2t
X=1+t
Cau 120: [2H3-3.11-3]Trong khong gian vai hé toa do OXYZ , cho dudng thang A:<{y =2+t . Puongthing d di qua
z=1-t
A(O;l; —l) ct va vudng goc vai duong thang A . Phuong trinh nao sau day 1a phuong trinh cia duong thang d ?
x =5t x=t' X=5 X =5+5t'
A cy=1+5t" . B.qy=1+t" . C.qy=5+t". D.qy=6+5t".
z=-1+8t z=-1+2t z=10-t z=9+8t'

Hudéng dan giai
Chen B.
Taco: Up = (L1 -1);Goi M =And = M(L+t;2+t1-t) = AM = (1+t;1+t;2-t)

Ua L AM = Ua.AM =0=1+t+1+t—(2-t)=>t=0

x=t'
Puong thing d c6 vec to chi phuong AM =(1;1;2) va di qua A(O;l; —l) =d:qy=1+t
z=-1+2t'

Cau 121: [2H3-3.11-3] Trong khong gian véi hé toa do Oxyz, cho diém M (2;1,0) va dudng thang
x-1 y+1 z R . , \ 2 . .2 ; s .
=T I Lap phuong trinh cua duong thang d di qua diém M, cat A va vubéng goc

VoI A.
X=2+t X=2+t X=-2+1 X=3+t
A (d):y=1-t. B.(d):qy=1-4t. C.(d):qy=1-4t. D.(d):qy=-3-4t.
Z= z=2t z=-2t 1=-2-2t
Huéng dan giai
Xx=1+2t LM
Taco A:qy=-1+t
z=—t ’ - A
Goi H (1+2t;—1+t;—t) e A 13 hinh chicu cua M 1én A. H
Suy ra MH = (2t -Lt-2;-t).
Taco W.@:m:2(2t—1)+t—2+t:OQtZE:W:@;—%;—é)

= u=(1-4-2) lamot VTCP cua d

Ta thdy dap an C va D co cing vecto chi phuong nhung chi ¢6 dap an D di qua diém M
X=3+t

= (d):qy=-3-4t .
1=-2-2t



X=1+t
Cau 122: [2H3-3.11-3] Trong khong gian vai hé toa dd Oxyz , cho duong thang A:{y=2-3t va diém

z=-3+t

A(10;2). Viét phuong trinh duong thang d diqua A, d vudng goc va cit A.
A Xl y z2-2 g Xtl_y_z+2

11 4 11 4
c X+l _y _z+2 p X1 vy _z-2

1 1 4 =1 1 4

Hwéng dan giai

Chon D.

Goi H=dNA nén H(1+t;2-3t;-3+1)
Tacé: AH LA = AHu, =0 < (t;2-3;t-5).(L-31)=0 o t=1

Suy ra AH =(L-1-4) nén d c6 phuong trinh: XT_l = ll = 2;42
X=1+t
Cau 123: [2H3-3.11-3] Trong khéng gian vai hé toa do Oxyz , cho duong thang A:{y=2-3t va diém
Z=-3+t
A(L0;2). Viét phuong trinh duong thang d di qua A, d vudng gdc va cat A.
A X_1=X=Z_2. B, x+1=l=z+2.
11 4 11 4
c X+l _y _z+2 p X1l y_z-2
1 -1 -4 =1 1 -4
Huéng dan giai
Chon D.

Goi H=dNA nén H(1+t;2-3t;-3+1)
Tacé: AH LA = AHU, =0 < (£;,2-34t-5).(L-31)=0 = t =1

Suy ra AH = (1; -1 —4) nén d co6 phuong trinh: XT_l =2 ==

Cau 124: [2H3-3.13-4] Trong khdng gian Oxyz , viét phuong trinh chinh tic cua duong thing d 1a duong

X=3+t
, . . . -2 -1 z-2
vuong goc chung cua hai duong thang chéo nhau dl:X _Y 1" . 1 vad,:qy=2+t.
Z=5
A x—lzy—2:z—3l B x—1:y—2:z—1.
1 -1 -1 1 -1 -2
C x—1=y—2=z—3l D. x—1=y—2=z—3'
-1 -2 2 - 1 -1 2

Huéng dan giai



Céu 125:

Chon D.

U = (1,-1;-1) 1a vecto chi phuong ctia duong thang d, .

U, =(%1;0)1a vecto chi phuong ciia dudng thang d, .

Aed, = A(u+2;,-u+L-u+2).

Bed, = B(3+t;2+;5).

AB=(t-u+Lt+u+Lu+3).

AB 1a dudng vudng goc chung cia hai duong thang d, va d, khi va chi khi :

{E.uj:o @{t—u +1-t—u-1-u-3=0

ABu, =0 t—-u+l+t+u+1=0
-3u-3=0

=4 St=u=-1.
2t+2=0

Khido AB=(1-12) va A(123).

x-1 y-2 7-3

Khi d6 phuong trinh chinh tic cua duong thang d : 1 >

[2H3-3.13-4] Trong khong gian Oxyz , viét phuong trinh chinh tic ciia duong thang d 1a duong
X=3+t

vad,:qy=2+t.
z=5

Xx-2 y-1 z2-2

vudng goc chung ciia hai duong thang chéo nhau d, : 1 1

x—1:y—2:z—3 B x—lzy—2:z—1
1 -1 -1 1 -1 -2
x—1:y—2:z—3 D x—lzy—2:z—3
-1 -2 2 -1 -1 2

A.

C.

Hudéng dan giai
Chon D.
uj =(1;,-1-1) 1a vecto chi phuong ctia duong thang d, .
@ =(1,1,0)1a vecto chi phuong cua duong thang d, .
Aed, = A(u+2;,-u+L-u+2).
Bed, = B(3+t;2+t;5).
AB=(t-u+Lt+u+Lu+3).
AB 1a dudng vudng goc chung caa hai duong thang d, va d, khi va chi khi :
{ﬁ.@:o @{t—u+1—t—u—1—u—3:0
Hg'gzo t-u+l+t+u+1=0

-3u-3=0
= sSt=u=-1.
2t+2=0



Cau 126:

Céu 127:

Cau 128:

Khi d6 AB=(L-12) va A(L2;3).

Khi d6 phuong trinh chinh 4 cia duong thang d : ~— = _12 2 ;3 .
[2H3-3.14-3] Trong khong gian voi hé toa do Oxyz cho hai diém A(L4;2), B(-12;4) va duong
-1 1 2
A. M (L,0;,-4). B

. Tim toa d6 diém M trén A sao cho MA? + MB? = 28.
. M (-10;4). C. M (3,0;4). D. M (-10;-4).
Huéng dan giai
Chon B.
Med=M(1-t;-2+t;2t)
MA? =2 +(6—t)" +(2-2t)" = 6t* — 20t + 40
MB? =(t—2)" +(4-t) +(4-2t)" =6t — 28t +36
Theo bai ra; MA? + MB? =28 <> 12t* 48t +76=28 < t°—4t+4=01=2.
Vay M (-10;4).
[2H3-3.14-3] Trong khong gian véi hé toa do Oxyz, cho hai diem A(L —2; -3), B(-3; 3; -2).
Tim diém M thudc truc Ox saocho M cach déu hai diém A va B.
A. M (L 0;0). B. M(0; -1 0). C. M(-10;0). D. M(0;1;0).
Hudéng dan giai.

Chon C.
Cach 1: Goi M (x;0;0) e Ox
Taco: MA=(1-x;-2;-3); MB=(-3-x;3;-2).
M cach déu hai diém A va B
< MA=MB < MA? =MB? < (l—x)2 +(—2)2 +(—3)2 = (—x—3)2 +(3)2 +(—2)2 o x=-1
Vay: M (-1;0;0).
Céach 2: Ta thay ngay hoic dap an A hoac dap an C dung.
Tur dap an A va C ta tinh : MA, MB va dugc dap an dung la C.
[2H3-3.14-3] Trong khong gian véi h¢ toa o Oxyz cho hai diém A(l; 4, 2) , B(—l; 2; 4) va duong
thang A:X—_lzizzE

-1 1 2
A. M (L0;-4). B

. Tim toa d6 diém M trén A sao cho MA? + MB2 = 28.
.M (—1;0;4). C. M (1;0;4). D. M (—1;0;—4).

Huéng dan giai
Chon B.
Med=M(1-t;-2+t;2t)

MA? =t +(6—t)" +(2—2t)" = 6t — 20t + 40



MB? = (t-2)" +(4-t)" +(4-2t)" = 6t~ 28t + 36
Theo bai ra: MA”? + MB? =28 < 12t° —48t+76=28 <t’—4t+4=0<1t=2
Vay M (-1,0;4).
Cau 129: [2H3-3.14-3] Trong khdng gian véi hé toa do Oxyz, cho hai diém A(L —2; -3), B(-3; 3; -2).
Tim diém M thudc truc Ox saocho M cach déu hai diém A va B.
A. M (L 0;0). B. M (0; -1 0). C. M (-1 0;0). D. M(0;1;0).
Huéng dan giai.
Chon C.
Céch 1: Goi M (x;0;0) e Ox
Taco: MA=(1-x-2,-3); MB=(-3-x;3;-2).
M céach déu hai diém A va B
& MA=MB & MA? = MB? & (1-x)" +(-2)" +(-3)" = (-x=3)" +(3)" +(-2) & x=-1
Vay: M (-10;0).
Céch 2: Ta thdy ngay hoidc dap 4n A hodc dap an C ding.
Tu dap an A va C ta tinh : MA, MB va duogc dap an ding 1a C.

Céau 130: [2H3-3.14-3] Trong khong gian vdi hé toa do Oxyz cho hai diém A(l; 4. 2), B(—l; 2;4) va duong

thang A:X—_llzy%zzé. Tim toa do diém M trén A sao cho MA? + MB? = 28.

A. M (L0;-4). B. M (-10;4). C. M(30;4). D. M (-10;-4).
Hudéng dan giai

Chon B.

Med=M(1-t;-2+t;2t)

MA? =2 +(6—t)" +(2-2t)° = 6t* — 20t + 40

MB? = (t-2)" +(4—t)" +(4-2t)" = 6t> — 28t + 36

Theo bai ra: MA? + MB2 =28 < 12t ~48t +76 =28 < t*—4t+4=0ct=2
Vay M (-10;4).

Cau 131: [2H3-3.14-3] Trong khéng gian véi hé truc toa do Oxyz, cho hinh binh hanh ABCD cé
 X=2 y-2 743

A(—1;4;1), duong chéo BD , dinh C thuoc mat phang

1 1 2
():x+2y+z-4=0.Tim toa d¢ diem C.
A. C(13-3). B. C(-13;-1). C. C(3;2,-3).D. C(-2;3,0).
Loi giai

Chon C.
Giase BDVAC=1Isuyra I (2+t;2—t;—3-2t). Suy ra C(5+2t;—2t;—7—4t).

Do Ce(a)e5+2t—4t—-7-4t-4=0<1=-1=C(3;2;,-3).



Cau 132: [2H3-3.14-4] Trong khong gian voi hé toa d6 Oxyz, cho bén diém
A(3,0;0), B(0;2;0), C(0;0;6), D(LL1). Goi A la duong thing di qua D va thoéa man tong

khoang cach tir cac diém A, B, C dn A 1a16n nhat. Hoi A di qua diém nao trong cac diém dudi

day?

A. M (7;13,5). B. M(3;4;3). C. M(-1-21). D. M (-3-5-1).
Huéng din giai

Chen D.

D& dang c6 phuong trinh mp (ABC) 14 §+%+%=1@ 2x+3y+2-6=0 vaco D e(ABC).

Do d(A,A)<AD; d(B,A)< BD; d(C,A)< CD;va dau bang cua 3 bt dang thic dat duoc khi
A L(ABC).
Vay vtcp cua A 12 vtpt cia mp(ABC) 1a i =(2;3;1).

x—=1_ y-1 z-1
3 1

Phuong trinh A:
Vay M (-3,-5-1)eA.

Cau 133: [2H3-3.15-3]Trong khong gian vai hé toa do Oxyz, cho hai diém A(1;1;1), B(2;0;1) va mat
phiang (P):x+Yy+2z+2=0. Viét phuong trinh chinh tic cia duong thang d di qua A, song
song véi mit phang (P) sao cho khoang cach tir B dén d 16n nhét

yl_ilg g Xy 222

A. d;: .
3 1 -2 2 2 2

C_.d:X;Z:y—_Z:—. D g:X=t_y-l_z-1
1 1 -1 3 -1 -1

Huéng dan giai

Tac6: BK=d(B,d)< AB

bé maxd(B,d)«< K=A= AB Ld

Goi u, 1aVTCP cua d :

Taco:u; =| n,, AB |=(2:2,-2) = 2(£1-1)
2

Do Ae d ;X__Zzy;:i
1 1 -1

Vay phuong trinh chinh tic cua d : X%Z = yT_Z = il



Céau 134:

Cau 135:

[2H3-3.15-3] Trong khéng gian véi hé toa dd Oxyz, cho hai dudng thang a:%z%:%;
p. Xty _ 2+l mit phang (P):x—y—-z=0. Viét phuong trinh cua duong thang d song

2 1 4
song véi (P),cat a va b lan lugttai M va N ma MN =2
A d:7x+4=7y—4:7z+8_ B. 7x—4:7y—4:72+8_
3 8 -5 - 3 8 -5
C.d:7x—1:7y+4:7z+8. I:).d:7x—4:7y+4=7z+8.
3 8 -5 3 8 -5

Léi giai
Chon B.
Goi M (t;t;—2t) va N(-1-2tt,-1-t") . Suy ra MN =(-1-2t'-t;t'-t;-1—t'+ 2t).
Do duodng thang d song song Véi (P) nén —1-2t'-t-t'+t+1+t'-2t=0t=-t".
Khi d6 MN = (~1+1t;-2t;~1+3t) = MN =14t* -8t +2 .
Taco MN =x/§<:>14t2—8t+2=2<:>t=0vt=;.

V6i t=0 thi MN =(-1,0;~1) ( loai do khong c6 dap an thoa mén )

Vi t=ﬂ thi MN = —g,—g;E :—1(3;8;—5) aM ﬂﬂ_ﬁ
7 7T 77 7 7 7
-4 oyt 8
Vay 7_ 7_ 7©7x—4:7y—4:7z+8.
3 8 -5 3 8 -5
[2H3-3.15-3] Trong khong gian voi hé toa dd Oxyz, cho hai diém A(3;31), B(0;2;1) va mat

phang (P):x+y+2z-7=0. Viét phuong trinh dudng thing d nim trong mit phang (P) sao cho

moi diém thudc duong thang d ludn cach déu 2 diém A va B.

A y=T7-3t. B.{y=7+3t. C.qy=7-3t. D.qy=7-3t.
7=t 72=2t z2=2t z=2t

Huwéng dan giai
Chon D.
Liy diém M bat ky thuoc duong thing d do M cach déu A va B nén M thudc mat phing
trung tryc cua AB. Goi | 1a trung diém cua doan thang AB.

Ta ¢6 mat phang trung tryc (Q) cua AB di qua I(g;%;lj va co6 vecto phap tuyén

AB =(-3;-10) nén phuong trinh tong quat cua mat phing (Q) la
—3(x—§j—1(y—gj+0(z—l)=0 < 3x+y-7=0.

Do d¢ dudng thang d 1a giao tuyén cua (P) va (Q).



, X+y+z-7=0
Xeét h¢ phuong trinh
3X+y-7=0
y="7
Cho x=0=> S = C(0;7;0)ed.
=4
y = D(L,4;2)ed

Cho x=1=> {

Puong thing di qua C (0;7;0) va nhan vecto CD= (1,-3;2) 1am vecto chi phuong nén phuong
x=t

trinh tham s6 duong thang la <y =7 -3t .

z=2t

Cau 136: [2H3-3.15-3] Trong khong gian vai hé toa @ Oxyz , cho hai duong thang

1 5 L X=-3+3t
X — y+ z+1
d,: = = vad, :{y=5-t
173 1 2 21y

71=2t

Mt phang toa do Oxz cét cac duwong thang d,, d, lan luot tai cac diém A, B. Dién tich tam giac

OAB la
A 5. B. 10. C.15. D. 55.
Hwéng dan giai

Chon A.
Giao diém cua duong thang d, va mat phang Oxz 1a nghiém cia hé:

x-1 y+2 z+1 y=0 X=-5

3 -1 2 ©9x-1_ z+1 2<:> y=0 = A(-5;0;-5).
y=0 3 2 z=-5

Giao diém cua dwong thang d, va mat phang Oxz 1a nghiém ciia hé:
X=-3+3t t=5

y=5-t x=12

= :>B(12;0;10).
z=2t y=0
y=0 z=10

Ta c6: | OA, OB |=(0;-10;0).

Vay dién tich tam gidc OAB 1a S :%‘[FA, cﬁ]‘ -5
y-1_z-1
=

. . . X
Cau 137: [2H3-3.15-3] Trong khong gian vai hé truc toa do Oxyz, cho duong thang A :I:T:

Xét mat phang (P):m?x—2y+mz+1=0, m la tham s6 thuc. Tim tat ca cac gia tri cia m dé
dudng thang A nam trong mét phang (P).
A m=1lvam=-2. B.m=-2.



Cau 138:

Céau 139:

C. m=1. D.m=-1vam=2.
Hudéng dan giai

Chon C

A ¢6 vecto chi phuong U = (3,1, vaqua A(0;1,1)

(P) c6 vecto phap tuyén n = (m?—2;m)

uln {mz —-2+m=0

= < m=1,
Ae(P) [m’.0-21+ml1+1=0

pé¢ A (P) thi {

[2H3-3.15-3] Trong khong gian véi hé toa do Oxyz, cho mat phang (a):x+ay+bz—-1=0 va
duong thang A%:llzz—_ll. Biét rang () // A va (a) tao véi cac truc Ox, Oz cac goc giéng
nhau. Tim gia tri cua a.

A.a=-1hoaca=1. B.a=2hoaca=0. C.a=0. D.a=2.
Loi giai
Chon D.
i, =(L-1-1)
Taco { ma (a)//A=nf 0, =0c1-a-b=0<a+b=1 (*).
M) = (Lasb) !
, L _ R - [i=(%0,0
Mt khéc («) tao vai céc truc Ox, Oz suy ra sm(ﬁ(a);l ):sm(ﬁ(a);k) Voi <
k =(0;0;1
Al |, K b , -
3‘()4=‘()Jc>l=uc>b=il,thévéo(*),tadu’qc .
ol [ fl] 22 2=0
() ()
Tuy nhién khi a=0 = (a):x+2-1=0 chtra duong thing A suy ranhan a=2.
x+1_ y_z-2

va diém

[2H3-3.15-3]Cho mit phang (P): x+y—2z+5=0, duong thang d : .

A(1;-1;2). Viét phuong trinh dudng thang A cit d va (P) lan luot tai M va N sao cho A la
trung diém cua doan thang MN .

A x+1:y—1:z+2lB. x—l:y+1:z—2_ C. x—1:y+1:z—2l
-1 3 2 2 -3 2 - 2 3 2
D. x—1:y+1:z—2
2 3 -1
Hudéng dan giai
Chon C.

Gidsir A catdtai M (—1+2t;t;2+t)= N(3-2t;-2—t;2—t) do A 1a trung diém cua MN .
Do N e(P):x+y—22+5:0:>t:2:>M(3;2;4):>A_M(2;3;2)

x-1 y+1 z-2
3 2

Phuong trinh duong thang A di qua A, M 1a



Phin 4: PHUONG TRINH MAT CAU
Cau 1: [2H3-4.1-3] Trong khong gian Oxyz , cho mit cau (S):x* +y* —2mx+6y—4z-m*+8m=0 m Ia

tham s thuc). Tim cac gia tri cia m dé& mat cau (S) c6 ban kinh nho nhét.
A m=3, B.m=2. C. m=4, D. m=5,

Huéng dan giai
Chon B.

(S) cotam 1(m-3;2), bén kinh R=m?+(-3)° +22 +m?—8m =+/2(m-2)’+5>5
R dat gia tri nho nhat 14 R =+/5 khi m=2.

Cau 2: [2H3-4.1-3] Trong khong gian Oxyz , cho mat cau (S):x* +y> —2mx+6y—4z-m?+8m=0 m la

tham sé thuc). Tim cac gia tri caa M d& mat cau (S) c6 ban kinh nho nhét.
A . m=3, B.m=2. C. m=4, D. m=5,

Huwéng dan giai
Chon B.

(S) c6tam I1(m—3;2), ban kinh R=y/m?+(-3)° +22+m?—8m =y2(m—2)’+5>5
R dat gia tri nho nhat 14 R =+/5 khi m=2.

[2H3-4.1-4] Trong khoéng gian véi hé truc toa d6Oxyz , cho cac diém
A(a;0;0),B(0;b;0),C(0;0;3) trong d6 a, b 1a cac s6 thuc duong thoa man a+b=2. Goi | la

tam mat cau ngoai tiép tt dién OABC . Biét rang khi a, b thay doi thi diém I ludn thuéc mot duong

thang A c6 dinh. Viét phuong trinh duong thang A.

X=t x=1-t
A Ajy=2-t;teR. B. A:jy=t ;teR.
;-3 ;-3
2 2
X= Xx=t
C. A:Jy=2+t;teR . D. A:qy=1+t;teR .
z=3 z=3
Huéng din giai
Chon B.

Tacod A(a;0;0),B(0;b;0),C(0;0;3) nén tdm mat cau ngoai tiép tir dién OABC la |[ggg)



N

Theo détacd a+b=2=a=2-b nén I( —b

Chob=1=1, l;1;g eA, b:£::>l2 E;E;E eA,E: l;_i;o
222 2 442

1

2
Do do A diqua I, vacéviep G =(1—-10) nén co phuong trinh 1y =%—t

3

2

< X

i
-
|
—+

tie 1a duong thang

N|w

Cau 4: [2H3-4.3-3]Trong khdng gian véi hé toa @6 OXYz , phuong trinh nao sau day 1a phuong trinh mét cau cd tam

Cau 5:

1 (2;-3;2) vatiép xtc voi mat phang (P):2x—y+2z-5=0
A (x+2)7 +(y=-3)* +(z+2)* =2. B. (x—=2)° +(y+3)° +(2-2)
c. (x+2)° +(y-3) +(z+2)° =4. D. (x-2)*+(y+3)* +(z-2)" = 4.

Huong din giai:

2.

Chon D.

[2H3-4.3-3] Trong khéng gian Oxyz, cho ta dign ABCD véi A(l;6;2)1 B(5;1:3), C(4;0;6)

D(5:0:4) i phuong trinh mat cau tdm D tiép xuc véi mat phang (ABC)
2 4
A (x=5) +y2+(z-4) =—. B. (x=5Y+v2+(z—4) = —=_.
(x=5)"+y*+(z-4) 553 (x=5)"+y*+(z-4) Tare
8 2 2 8
C. (x+5)" +y? 4y =—. D. (x=5) +y*+(z-4) =—.
(x+5)" +y*+(z+4) 523 D. (x=5)" +y*+(z-4) 523
Huéng dan giai
Chon D.

Tac6 AB=(4;,-51) va AC =(3,-6;4).
Khi do | AB, AC | =(-14;-13;-9).

Phuong trinh mét phang (ABC) la



~14(x—1)-13(y—6)—9(z—-2)=0<14x+13y+92-110=0.
145+13.0+9.4-110]

V1421132497 a6

Phuong trinh mit cau tim D tiép xtc véi mat phing (ABC) 1a (x=5)" + y* +(z—-4)" = 23"

Do d6 R=d(D,(ABC))=

X=t

Cau 6: [2H3-4.3-3]Trong mat phangOxyz , cho duong thang d:{ y=-1 va 2 mat phang (P)va (Q) lan

7=—t
luot ¢6 phuong trinh X+2y+2z+3=0;x+2y+2z+7=0. Mat ciu (S)co tam | thuge duong
thang d , tiép xdc véi hai mét phang (P)va (Q) c6 phuong trinh

A (x+3 +(y+1 +(2-3) == B.(x=3)" +(y 1) +(2+3) =
C.(x+3)2+(y+l)2+(z+3)2=g. D.
(x=3) +(y+1f +(z+3 ==

Hudéng dan giai
Chon D
Goi I(t;-1,—-t)ed.
Do (S)tiép xtc véi hai mat phang (P)va (Q) ta co:
~ |t 2-2t+3 |t-2- 2t+7|
(7)) T 22
I(3;—1;—3)
(S)co 2 :>(S):(x—3)2+(y+1)2+(z+3)2 =

| &

9

Cau 7: [2H3-4.3-3] Trong khong gian véi hé toa d6 Oxyz, cho mit phing (P):2x—y+2z+ 3(x/§— 1) =0. Viét phwong

A
B.
C
D.

4y 4+ -2(x+y+z)—
x*+y 22 -2 (x+y+z)+\/7
S+ +2-2(x+y+2z)—
4y +2=2(x+y+2z)+1=0.

trinh mit ciu ndm trong phan khoéng gian c6 x>0, y >0, z> 0, tiép xlc véi cac truc Ox, Oy, Oz va tiép xuc
véi mit phing (P).
1=0.

)
\ \

2

Lori giai. Goi tAm mit ciu can tim 1a I (a,b,c) véi a > 0;6>0;c > 0.

Chén dwong vudng géc ha tir I dén cac truc Ox, Oy, Oz lan lwotla A(a;O;O), B(O;b;O), C(O;O;C).

Mat cau tiép xtic véi cac truc Ox, Oy, Oz va tiép xlic véi mit phang (P) nén ta co:



N+ =Na +cf V4t =a*+¢°

IA:IB:IC:d[I,(P)](:) \/az—i—cz :\/a2+b2 sl +t=a"+0

= [2a—b-+2¢+3(v2 1) 9(a2+bz):[2a—b+2c+3(ﬁ—1)r
3

2

a +

a=b=c

a=b=c
& &
18a2:9(a+«/§—1)2 {ﬁaza—kx@—l
Khi d6 ban kinh mit cau R = I4 =+/2 .
Do d6 phwong trinh mit ciu cin tim 1a (x — 1)2 +(y— 1)2 +(z-1)
hay x* + y*+2z° —2(x+y+2z)+1=0.ChonD.

(doa, b,c>0)=a=b=c=1.

2

=2

Cau 8: [2H3-2.11-3] [2H3-2.11-3] Trong khong gian v6i hé toa dd Oxyz, cho diém M (1,—3;2). Héi c6 bao
nhiéu mit phang di qua M va cit cic truc toa dd tai 4, B, C théamin O4A=0B=0C >0.
A 1. B. 2. C. 3. D. 4.
(P)NOx = A(a;0;0)
Lévi giai. Gia st (P)ﬂOyzB(O;b;O)——>(P):§+%+§= 1.
(P)NOz =C(0;0;c)

. 1 3 2
e (P) diqua M(l,—3,2)—>;—z+;_1,
® 04=0B=0C——a|=b| =|c|.
13,2
Tacohé {a b ¢ . Héco 3 nghiém nén cé 3 mit phing (P) théa yéu cau. Chon C.
ol =6l = el

Cu thé cac treong hop dé 1a
* g, b, ¢ dingdiu ——a = b= c: khong thoa man.
a=b=—c
*  Mottrongbaso a, b, ¢ khac diu véihaisd conlai ——|a=—-b=c.
—a=b=c

—

Cau 9: [2H3-2.11-4]-[2H3-2.11-4] Trong khéng gian véi hé toa dd Oxyz , cho mit cau (S): x> + y° +2° = 3. Mot

mit phing () tiép xdc véi mit ciu (S) va cit cic tia Ox, Oy, Oz twong ingtai 4, B, C . Tinh gi4 tri cta biéu

1 1 1
thiec T = + + .
04> OB*> 0C*
1 1 1
A T=——. B. T—-—. C. T—=-—. D. T=43.
3 - 3 9

a)NOx = A(a;0;0)
X y z x y z

:B 'b' = —_ —:1 L= —_— —— 1 =U.

)N Oy (0;6,0) —(a) a+b+c hay («) a+b+c 1=0
(a)ﬂOZZC(O;O;c)
Mit ciu (S) c6tam | =(0;0;0), ban kinh R =+/3.
-1

Do (a) tiép xdc voi (S) nén d[I,(a)]zR@%Z\B@ aiz—i-b%—i-ciz:%.

a vl

— —

Lo giai. Goi



Suyra T =

1 1 lil
OB* 0C*> & b ¢

L
04

Cau 10: [2H3-4.3-3] Trong khong gian véi hé truc toa do Oxyz , cho () 1a mat phing qua dudng thang

Cau 11:

A: X;4 =%: Z+44 va tiép xdc véi mat cau (S):(x—3)2+(y+3)2+(z—1)2 =9.Khi d6 ()
song song véi mit phiang nao sau day?
A. 3x-y+2z=0. B. -2x+2y-2-5=0.
C. x+y+z=0. D. x+3y+z=0.
Huéng dan giai

Chon B.
AXZA_Y _z+4 x—-3y—-4=0

3 1 -4 4y+7+4=0

(@) qua dudng thang A nén cé ptdang: a(x—3y—4)+b(4y+z+4)=0 véi a>+b* £ 0.
Mit cau (S) co tam 1(3;-3;1) vaban kinh R=3
8a—7b|

=3
\/az +(4b—3a)” +b?

() tiép xtc véi mat cau (S) nén d(1,(a))=R <

< (a-2b)’=0ea=2b.Chon a=2 =b=1.
& 2x-2y+2-4=0.

[2H3-4.3-4] Trong khéng gian véi hé toa do Oxyz, cho diém 1(2;,-1—-6) va duong thang

A x-1 _y_ z+1
1 2 2

tdm | va tiép xtic mat phang (P) sao cho mat cau (S) c6 ban kinh I6n nhat. Tinh ban kinh R cua

. Goi a mat phang thay d6i ludn chaa duong thang A; a mit cau co
Goi (P) la mat phang thay doi | htra duong thang A; (S) la mat

mit cau (S).

A. R=3V2. B. R=5. C. R=23. D. R=25.
Loi gia

Chon Al

Goi H lahinh chiéucuaa | 1én A

Tacé: IH =d(1,A)=d(1,(P)).

Goi () lamat phing chra | vavudng goc A.

Ta tim duoC (a):x+2y—-2z-12=0



Cau 12:

Céau 13:

Toadd H 1a giao diém cua (&) va (A) nén la nghiém cua hé phuong trinh:
x=1+t t=1
y=2t X

=

z=-1-2t y=
X+2y—-2z-12=0 z

Vay: H(2;2;-3)

Bankinh R=1IH =0?+3?+3? =3./2

[2H3-4.3-4] Trong khong gian vai hé toa do Y2, cho diém A0:8:2) va mit ciu () ¢6 phuong

. 2 2 2 _ . . . , -
h ():(x=9)" +(y+3)" +(z-7)" =72 va diém B -7123) vig phuong trinh mat phang (P)

trin
qua Atiép xtic véi (3)sao cho khoang céch tir B dén (P) 1a 16n nhét. Gia sit "= EMN) 13 mot

vecto phap tuyén cua (P) . Khi do
A mn=2, B. mn=-2. C. mn=4. D. mn=-4.
Huéng din giai
Chon D.
Mt phang (P) qua Ac6 dang a(z —0) +b(y — 8) + ¢(z —2) = 0 < az + by + cz — 8 —2c = 0

Diéu kién tiép xdc:

d(l;<P)):6\/§®|5a—3b+7c—8b—20|:6\/5(:)|5a—11b+5c|:6\/§l(*)
):|9a—7b+230—8b—20|:|9a—15b+21c|

Ja* +b° + ¢ \/m
5a—11b+5c+4(a—b+4c)|<

Jai +b° + ¢ B

Ma d(B;(P)

5a —11b + 5¢ a—b+4c 124 (=1 +4%2a> + 0>+ ¢

< o | < o 1 43 )+ Vo 8¢
Ja? + b2 + ¢ Ja? + b + ¢ Ja? + b + ¢

DAu bang xay ra khi %: L i Chon a = 1;b = —1;¢ = 4 thoa mén (*).

Khid6 (P):z—y+42=0.Suyra m=—1n=4.Suyra: mn = —4.

[2H3-4.3-4] Trong khong gian vai hé toa d6 Oxyz, cho biét duong cong a)) la tap hop tdm cua

cac mat cau di qua diém A(L11) dong thoi tiép xUc véi hai mat phang («):x+y+z-6=0 va
(B):x+y+z+6=0. Dién tich cia hinh phang gi¢i han boi duong cong (@) bang
A. 457. B. 3./5. C. 9r. D. 3.
Loi giai
Chon C.



Cau 14:

Goi (S) la mot mat cau théa dé bai, vsi tdm I(X;y;z). Theo bai ra, ta co
IA=d(1;(a))=d(1;(8)). Ma
d(1;(a))=d(1;(B)) < [x+y+2-6|=|x+y+2+6|
< X+Yy+2=0.
Vay tam cua cac mat cau théa dé bai s& nam trén mat phang (P):x+y+z=0 va

d(A(P))=AH =+3.
Vi (e)/l(B) nén |A=w=2\@. Tor do (x-1)" +(y-1)"+(z-1)° =12. Vay diém

| (x;y;2) thuoe mat cau (S,):(x—1)" +(y—1)° +(z—1)° =12.
= Tap hop tm cua mét cau (S) la giao tuyén cua mat cau (S,) va mat phang (P) hay chinh Ia

duong tron tim H c6 ban kinh R = \/R(Zsl) —d?*(A(P)) = \/<2\/§)2 —(«/5)2 =3.

(P)

Vay dién tich cua hinh phang can tinh 13 S = 7R? = 9.

[2H3-4.3-4] Trong khong gian vai hé toa do OYZ | cho diém A0:8:2) va mit ciu () ¢o phuong
. 2 2 2 _ . . . , -
trinh (8):(x=9)"+(y+3)"+(2=7)" =72 (3 4igm BO-7:23) g phuong trinh mat phang (P)

qua Atiép xtic véi (3)sao cho khoang céch tir B dén (P) 1a 16n nhét. Gia sit "= &EMN) 13 mot
vecto phap tuyén cua (P) . Khi do
A mn=2, B. mn=-2. C. mn=4. D. mn=-4.
Hudéng dan giai
Chon D.
Mt phang (P) qua Ac6 dang a(z — 0) 4+ b(y — 8) + c(z —2) = 0 < az + by + ¢z — 8b — 2¢ = 0

Diéu kién tiép xdc:
d(I;(P)):6\/5<:>|5a_36+7c_8b_2c|:6\/§<:>|5a_11b+5c|:6\/§.(*)
Ja? +b% + ¢ Ja? + b + ¢
|90 —7Tb+23c—8b—2 |9a—15b + 21
)= Jai + b + ¢ B Jai + b + ¢

 pa—11b+5c+4(a —b + 4c) <

Jai +b° + ¢ B

Ma d(B;(P)




Céau 15:

5a —11b + 5¢ a—0b-+4c 124+ (=12 +4%a> + 02+

! ‘ [|+4| I R L R o RT3
Ja? + b + ¢ Ja? + b + ¢ Ja? + b + ¢

DAu bang xay ra khi %: il = i Chon a = 1;b = —1;¢ = 4 thoa mén (*).

Khid6 (P):z—y+42=0.Suyram=—1n=4.Suyra: mn = —4.

[2H3-4.3-4] Trong khong gian vai hé toa d6 Oxyz, cho biét duong cong (a)) la tap hop tdm cua

cac mat cau di qua diém A(LL1) dong thoi tiép xUc véi hai mat phang («):x+y+z-6=0 va

N

(B):x+y+z+6=0. Dién tich cia hinh phang gi¢i han bi duong cong (@) bang
A. 457. B. 3./5. C. 9r. D. 3.
Loi gidi
Chon C.
Goi (S) la mot mat cau théa dé bai, vsi tdm I(x;y;z). Theo bai ra, ta co
IA=d(1;(a))=d(1:(B)). Ma
d(1;(a))=d(1;(B)) < [x+y+2-6|=|x+y+2+6|
< Xx+y+z2=0.
Vay tdm cia cac miat cau thoa d€ bai s& nam trén mat phiang (P):x+y+z=0 va

d(A(P))=AH =+3.
Vi (a)/l(B) nén |A=w=2\/§. Tir do (x-1)" +(y-1)"+(z-1)° =12. Vay diém

| (x;y;2) thuoe mat cau (S,): (x—1)° +(y—1)° +(z—1) =12,
= Tap hop tm cua mit cau (S) la giao tuyén cua mat cau (S,) va mat phang (P) hay chinh Ia

duong tron tam H c6 ban kinh Rz\/R(Zsl)—dz(A;(P)) :\/(2«/5)2—(«/5)2 =3,

(P)

Vay dién tich cua hinh phang can tinh 1a S = zR? = 9.

Cau 16: [2H3-4.3-4]Hai qua bong hinh cau c6 kich thudc khac nhau duge dat & hai géc cia mot can nha hinh

hop chir nhat. Mdi qua bong tiép xdc véi hai bire tudng va nén cua can nha d6. Trén bé mat caa
mdi qua bong, ton tai mot diém c6 khoang cach dén hai bire teong qua bong tiép xtc va dén nén
nha lan luot 12 9, 10, 13. Tong do dai cac duong kinh caa hai qua bong d6 1a
A. 64. B. 34. C. 32. D. 16.

Giai
Chon A.



Chon hé truc toa d6 Oxyz gén véi goc tudng va cac truc 1a cac canh g6c nha. Do hai qua cau déu
tiép xUc véi cac blrc tuong va nén nha nén tuong wng tiép xdc véi ba mat phang toa do, vay tam
cau s& co toa do la | (a;a;a) véi a>0 vacobankinh R=a.

Do ton tai mot diém trén qua bong c6 khoang cach dén céc buc tudng va nén nha lan luot 12 9, 10,
11 nén néi cach khac diém A(9;10;13) thugc mat cau.

Tur d6 ta c6 phuong trinh: (9- a)2 +(10- a)2 +(13- a)2 =a’.

Giai phuong trinh ta dugc nghiém a =7 hoac a=25.

Vay ¢6 2 mat cau thoa man bai toan va tong do dai duong kinh 1a 2(7+25)=64.

X—-2 'y

Cau 17: [2H3-4.3-4] Trong khdng gian véi hé toa d6 Oxyz , cho duong thang d ] :i va mit cau

-1
(S):(x—1)2+(y—2)2+(z—1)2 =2. Hai mat phang (P) va(Q)chua d va tiép xdc véi (S). Goi
M,N Il tiép diém. Tinh d6 dai doan thang MN.

A. 242. B. %. C. /6. D. 4.

Huéng dan giai

Chon B.
Mat chu (S) cétam 1(12,1),R=+2
Puong thang d nhan u=(2;-14) lam vecto
chi phuong N
Goi H 1a hinh chiéu cua I 1én duong thang d .
Hed < H(2t+2;-t;4t) —_ [--mmT -—\
Lai c6 1T== S
IHU=0< (2t+L-t—2;4t-1).(2,-154)=0 M\ . /N
< 2(2t+1)+t+2+4(4t-1)=0=1=0 T
Suy ra toa d diém H (2;0;0). %
Vay IH =\V1+4+1=+/6 - -
Suyra: HM =6-2 =2
Goi K 1a hinh chiéu vudng géc caa M 1én duong thang HI .

1 1

Suy ra: ! _ + —£+1—§
y "MK? MH? MI? 4 2 4

Suy ra: MK:A: MN :i.

NG NG



Cau 18: [2H3-4.5-3] Trong khong gian Oxyz , cho hai diém A(L;2;-2), B(0;3;4) va duong thang

X=1+2t
diqy=2-3t . Viét phuong trinh mat cAu c6 tam thuoc d va di qua hai diém A, B.
z=3-t
A (x=1)" +(y-2)° +(2-3)" =25. B. (x=3) +(y+1) +(z—-2)" =29,
C. (x+3) +(y-1)" +(z-2)" =29. D. (x=3)" +(y+1)" +(z+2)" =29.

Hudéng dan giai
Chon B.
Goi mat cau (S) cotam |, ban kinh R.

Viled=I(1+2t;2-3;3-1)

Vi hai diém A, B ciing thudc (S) nén: IA=IB=R

& IA2=1B? & (=2t) +(3t)" +(-5+t) =(-1-2t)" +(1+3t)" + (1+t) o 2t =2 = t=1
=1(3-L2) va R= IA=+/29

Vay: (S):(x=3)" +(y+1)" +(z-2)" =29.

Cau 19: [2H3-4.5-3] Trong khong gian Oxyz , cho hai diém A(1;2;-2), B(0;3;4) va duong thang

Xx=1+2t
d:{y=2-3t. Viét phuong trinh mat cau c6 tam thudc d va di qua hai diém A, B.
z=3-t
A (x=1)" +(y-2)" +(2-3)' =25. B (x-3)" +(y+1)' +(2-2)' =29.
C. (x+3)" +(y-1) +(z-2)" =29. D. (x=3)" +(y+1)’ +(z+2)" =29.

Huéng dan giai
Chon B.
Goi mat cau (S) cotam |, ban kinh R.

Viled=I(1+2t;2-3t;3-1)

Vi hai diém A, B cung thuoc (S) nén: IA=1B=R

& IA? = 1B? & (<2t)" +(3t)" +(-5+1)" =(-1-2t)" + (1+3t) +(1+1) = 22t =22 > t =1
=1(3-12) va R=1A=+29

Vay: (8):(x=3)" +(y+1)° +(z-2)" =29.

Cau 20: [2H3-4.5-4] Trong khdng gian vai hé truc toa dd Oxyz , Xét c4c mat cau (S) co tam | thudc mat
phiang (P):x—y+4=0 va di qua hai diém A(0;0;2), B(0;2;0). Gia tri nhé nhat cua ban kinh

mat cau (S) la



A 2. B. 242. C. 243. D. /3.

Loi giai

Chon B.

Ta co mit cau (S) di qua hai diém A, B nén tdm | nam trén («) la mat phang trung tryc cua
doan thang AB.
Mt phing (@) di qua trung diém M (0;11) cua AB va c6 vipt N :%ﬁ:(o;l;—l) nén c6
phuong trinh y—z =0.
Mit khac | thuoc mat phang (P) nén | ndm trén giao tuyén A cia () va (P).
Puong thing A di qua diém C(-4;0;0) va c6 vtcp ﬁ:[ﬁp,a]:(l;l;l).
Goi H lahinh chiéucua A 18n d . Khi dotaco IA>HA.
[owa]

Do d6 gia tri nhé nhét caa ban kinh mat cau (S) 1a R=HA=d (A A) :T =242.
u
Cau 21: [2H3-4.6-3] Trong khong gian véi hé truc Oxyz, mit phiang (P):x+y+z=0 cat mat cau
(S):(x+1)2 +(y—2)2 +(z—2)2 =4 theo mot duong tron co toa do tam la
A (11-2). B. (L-2;1). C. (-211). D. (-1-2;3).
Huéng dan giai
Chon C.
Tacd (S)cotam 1(-12;2).
Tam H ciia duong tron thiét dién 1a hinh chiéu cia tam 1 xudng mét phang (P).

Goi A laduong thang qua | va vudng goc véi mp (P).

X=-1+t
Phuong trinh A:<y =2+t
z=2+t



X=-1+t X=-2
y=2+t y=1
=
2=2+t z=1
X+y+z=0 t=-1

Toadd H langhiém cua hé = H(-2,11).

Cau 22: [2H3-4.6-3] Trong khong gian Oxyz, viét phuong trinh mét cau c6 tam la 1(—10;1) va cat mat
phing X+2y+2z+17 =0 theo giao tuyén la mot duong tron c6 chu vi bang 167 .
A (x+1) +y?+(z-1)° =81 B. (x+1)" +y?+(z-1)° =100
C. (x+1) +y*+(z-1)" =10 D. (x+1)° +y*+(z-1)" =64
Hwéng dan giai
Chon B.
Ap dung cdng thic SGK hinh hoc 12 1a: r* =d” + R?
V6i r ban kinh mat cdu, d khoang cach tir tim dén mat phang, R ban kinh duong tron giao

tuyén.
—1+2+17|
Tacéd: 2zR=167r=R=8, d=d(I,(a =|—=6
( ( )) V12 + 2%+ 27

Vay: r’ =d*+R*=8%+6° =100

Cay 23 [2H3-4.6-3] Mit phang (P):2x+2y—-z-4=0 vamat cau (S):x* +y*+2° -2x+4y-62-11=0.
Biét mat phang (P) cat mat cau (S) theo giao tuyén la mot duong tron. Tinh ban kinh dudng tron

nay.

A 4. B. 3. C.5. D. \/34.
Huwéng dan giai

Chon A.

Taco: (S) cotam 1(1,-2;3) , ban kinh R=5.
Khoang cach tir | dén (P) : d[1;(P)]=3.
= ban kinh duong tron giao tuyén r =+/5? -3? =4,

Cay 24: [2H3-4.6-3] Mit phang (P):2x+2y—-z-4=0 vamat cau (S):x* +y*+2° - 2x+4y-62-11=0.
Biét mat phang (P) cat mat cau (S) theo giao tuyén 1a mot duong tron. Tinh ban kinh dudng tron

nay.

A 4. B. 3. C.5. D. \/34.
Huwéng dan giai

Chon A.

Taco: (S) cotam 1(1,-2;3) , ban kinh R=5.
Khoang cach tir | dén (P) : d[1;(P)]=3.

= ban kinh duong tron giao tuyén r =+/5? —-3? =4,



Céu 25:

Cau 26:

Cau 27:

[2H3-4.6-3] Trong khong gian véi hé toa do Oxyz , cho mit cau
(Sn): X +y?+2mx—2(m-1)y—mz+m-2=0.Véimoi me R, mitcau (S, ) ludn di qua mot
duong tron ¢b dinh. Tinh béan kinh r cua duong tron do.
A. r=3. B. r=42. C. r=+/3. D.r=2.
Huwéng dan giai
Chon B.
Goi M (x;y;2) la diém cb dinh ma mat cau (S,,)luén di qua véi moi me R.
X2 +y?+22+2mx—2(m-1)y-mz+m-2=0,vymeR
X +y +27+2y-2+m(2x-2y-z+1)=0,VmeR
X +y*+2°+2y-2=0 (S
Suy ra: y y ( l).
2x—-2y—-2+1=0 (a)
(S,) chira duong tron (C) la giao tuyén ciia mat cau (S,) va mat phang (a).
Mit cau (S,) c6 tam 1(0;-10), ban kinh R=+/3.

d("(a)):|2'o\;%)+q L r—\/RZ =\3-1=12.

[2H3-4.6-3] Trong khdng gian véi hé truc Oxyz , cho mat cau (S) c6 phuong trinh

(S):(x=1)" +(y—2)" +(2-3)" = 4. Viét phuong trinh mt phing (P) chaa truc Ox va cét (S)
theo giao tuyén 1a mot dudng tron c6 ban kinh bang 2.

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

C.(P):2y+3z=0. D. (P):3y+2z=0

Huéng dan giai

Chon A.
Phuong trinh mat phang (P) chtra truc Ox c6 dang:
By+Cz=0(B’+C*#0).
Mit cau (S) cotam 1(12;3), ban kinh R=2.
Vi mit phang (P) cat mat cau (S) theo giao tuyén la mot duong tron ¢6 ban kinh bang 2 nén mat
phang (P) di qua tam |(1;2;3).
Néntaco: 2B+3C =0.Chon B=3 suyra C=-2.
Vay phuong trinh mat phang (P) :3y—-2z=0.
[2H3-4.6-3] Trong khdng gian Oxyz, viét phuong trinh mét cau c6 tam Ia 1 (~10;1) va cit mat
phing X+2y+2z+17 =0 theo giao tuyén la mot duong tron c6 chu vi bang 167 .
A (x+1)° +y*+(z-1)" =81 B. (x+1)" +y*+(z-1)° =100
C. (x+1)° +y?+(z-1)" =10 D. (x+1)" +y*+(z-1)" =64
Hwéng dan giai
Chon B.



Ap dung cong thac SGK hinh hoc 12 1a: r® =d* +R?
Vé6i r ban kinh mit cau, d khoang céch tir tam dén mat phiang, R ban kinh duong tron giao

tuyén.
—1+2+17|
Taco: 2zR=16r=R=8, d =d(|,(« =|—=6
( ( )) VI2 422422

Vay: r’ =d®+R*=8%+6" =100

Cau 28: [2H3-4.6-3] Mt phang (P):2x+2y—-z-4=0 vamatciu (S):x*+y*+2° -2x+4y—-62-11=0.
Biét mat phang (P) cit mat cau (S) theo giao tuyén la mot duong tron. Tinh ban kinh dudng tron

nay.

A 4. B. 3. C.5. D. /34.
Huéng din giai

Chon A.

Taco: (S) cotam 1(L-2;3) , ban kinh R=5.
Khoang cach tir | dén (P) : d[l;(P)]:?).
= ban kinh duong tron giao tuyén r =5 -3* =4,

Cau 29: [2H3-4.6-3] Mt phang (P):2x+2y—-z-4=0 vamatciu (S):x*+y*+2* -2x+4y-62-11=0.
Biét mat phang (P) cit mat cau (S) theo giao tuyén la mot duong tron. Tinh bén kinh dudng tron

nay.

A 4. B. 3. C. 5. D. /34.
Hudéng dan giai

Chon A.

Taco: (S) cotam 1(1-2;3) , ban kinh R=5.
Khoang cach tir I dén (P) : d[1;(P)]=3.
= ban kinh duong tron giao tuyén r =5 -3* =4,
Cau 30: [2H3-4.6-3] Trong khong gian véi hé toa do Oxyz , cho mit cau
(Sn): X +y?+2mx—2(m-1)y—mz+m-2=0.Véimoi me R, mitcau (S, ) ludn di qua mot
duong tron ¢b dinh. Tinh béan kinh r cua duong tron do.
A. r=3. B. r=+2. C. r=43. D.r=2.
Huéng dan giai
Chon B.
Goi M (x;y;2) la diem cb dinh ma mat cau (S,,) ludn di qua véi moi meR.
X*+y?+2°+2mx—-2(m-1)y-mz+m-2=0,vmeR
o xXE+y +22+2y-2+4m(2x-2y-z+1)=0,vymeR
X*+y*+2°+2y-2=0 (S
Suy ra: g y ( 1).
2x—-2y—-7+1=0 (a)



(S,) chta duong tron (C) la giao tuyén ciia mat cau (S,) va mat phang («).
Mt cau (S,) ¢6 tam 1(0;-10), ban kinh R =+/3.

4(1.(@)) - 2.0-2.(-1 0+1| - R A3,

2% + 22

Cau 31: [2H3-4.6-3] Trong khdng gian vai hé truc Oxyz , cho mat cau (S) ¢6 phuong trinh

(S):(x=1)"+(y—2)" +(z-3)" = 4. Viét phuong trinh m3t phing (P) chua truc Ox va cét (S)
theo giao tuyén 1a mot duong tron ¢ ban kinh bang 2.
A. (P):3y-2z=0. B. (P):2y-3z=0.
C. (P):2y+3z=0. D. (P):3y+2z=0.
Huwéng dan giai
Chon A.
Phuong trinh mat phang (P) chua truc Ox c6 dang:
By+Cz=0(B?*+C*#0).
Mit cau (S) co tam 1(1;2;3), ban kinh R=2.
Vi mat phang (P) cat mat cau (S) theo giao tuyén la mot duong tron ¢6 ban kinh bang 2 nén mat
phing (P) di qua tam 1(1,2;3).
Néntacd: 2B+3C=0.Chon B=3 suyra C=-2.
Vay phuong trinh mét phang (P):3y-2z=0

Cau 32: [2H3-4.6-3] Trong khdng gian véi hé toa dd Oxyz , cho mat phang (P):x—2y+2z+2=0 va diém

Cau 33:

I (1,-2;1). Viét phuong trinh mat cau (S) c6 tdm | va cit mat phang (P) theo giao tuyén la

duong tron ¢é ban kinh bang 4.

A (S):(x+1) +(y—2)" +(z+1)° =25. B. (S):(x-1)" +(y+2)" +(z-1)" = 25.

+(z—1)2=16. D. (S):(x—1)2+(y+2)2+(z—1)2=7.
Hudéng dan giai.

Chon B.

Taco d(1,(P))=3.

Bén kinh mit cau 1a; 3% + 42 =5.

[2H3-4.6-4] Trong khong gian véi hé toa @ Oxyz cho cic mit phing (P): X—y+2z+1=0 va
(Q):2X+ y+z-1=0. Tim r sao cho chi c6 dang mot mat cau (S) c6 tam thudc truc hoanh,
dong thoi (S) cit miat phing (P) theo giao tuyén 1a mot dudng tron c6 ban kinh bang 2 va (S)

cat mat phing (Q) theo giao tuyén 1a mot dudng tron ¢ ban kinh bang r .



Cau 34:

A r=42 B. r=+3 C.r= g . 2

I©
[
I

Huwéng dan giai
Chon D.
Goi 1(a;0;0) latam mt cau
>Vi (S) cit mat phang (P) theo giao tuyén Ia mot duong tron c6 ban kinh bang 2 nén

2
Ban kinh mat cau R* =2*+d*(1,(P)) < R? :4+M

@)

>Vi (S) cit mat phang (Q) theo giao tuyén 1a mot duong tron co ban kinh bang r nén
(2a-1)°

Ban kinh mat cau R* =r?+d*(1,(Q)) < R* =r* +

(2)
(2a-1)°

(a+1)* _

Tir (1) va () ta cd 4= r+ oa?-2a+2r'-8=0(a-1)" =9-2r?

Khi d6 dé c6 mot mat cau (S) thoa yéu cau bai toan thi 9-2r* =0 r = \/g

[2H3-4.6-4] Trong khong gian véi hé toa o Oxyz cho cac mit phang (P):x—y+2z+1=0 va
(Q):2X+ y+z-1=0. Tim r sao cho chi c6 ding mot mat cAu (S) c6 tam thudc truc hoanh,
dong thoi (S) cit mit phang (P) theo giao tuyén 1a mot duong tron c6 ban kinh bang 2 va (S)

cit mat phang (Q) theo giao tuyén 1a mot duong tron co ban kinh bang r .
5 9
A.r:\/i B-r:\/§ C.I‘: E Q.r: —

Hudéng dan giai
Chon D.
Goi 1(a;0;0) latam mt cau

>Vi (S) cit mat phang (P) theo giao tuyén 1a mot duong tron co ban kinh bang 2 nén

2
Ban kinh mat cu R? = 2% + d2(1,(P)) = R? =4+ 8D g
>Vi (S) cat mat phiang (Q) theo giao tuyén 1a mot dudng tron c6 ban kinh bang r nén
_ 2
Ban kinh mat cau R* =r”+d*(1,(Q)) < R* =r’+ (2a6 1) (2)
2 _1)\2
T va@taos 4+ o GO g 50 g0 (a1 =02

Khi d6 dé c6 mot mat cau (S) thoa yéu cau bai toan thi 9-2r* =0 r = \/g



Cau 35: [2H3-4.6-4] Trong khong gian véi hé toa d6 Oxyz, cho mit cau (8): (x—1) +(y—1) +(z+2)' =4 va

Céau 36:

Céau 37:

diém 4(1;1;,—1). Ba mat phang thay d6i di qua 4 va d6i mot vudng goc nhau, cat mat cau theo thiét
dién 1a ba hinh tron. Tong dién tich caa ba hinh tron nay bang:
A. 3. B. 4r. C. 11n. D. 127
Hudéng dan giai
Chon C.
Mt cau (§) c6 tam 1(1;1;,—2), ban kinh R=2.

Goi ba mat phang d6i mot vudng goc thoa méan bai toan 1a (a) ,(3), (7).
Goi M, N, P lan luot 1a hinh chiéu vudng goc cta 7 trén (o) ,(8), (v). Suy ra M, N, P la tam cta
cac duong tron giao tuyén.

(P A

Xét dudng tron giao tuyén nim trong mat phang ) CO: R? =R’ —IM".
Tuong tw, taco R} =R’ —IN’ Va R} =R’ —IP*.

Suy ra R+ R} + R} =3R*—[IM’ + IN* + IP’|=3R* - I4* =11.

Vay tong dién tich ba hinh tron: § = R’r+ Rir + R’r = (R’ + R2 + R )r =11r.

[2H3-4.7-3] Trong khong gian véi hé toa do Oxyz, cho diém A(L2;-2) va mat phing
(P):2x+2y+2z+5=0. Viét phuong trinh mat cau (S) tim A biét mat phang (P) cat mat cau
(S) theo giao tuyén 1a duong tron c6 chu vi bang 8.

A (8):(x=1)" +(y—2)" +(z+2) =25. B. (S):(x-1)" +(y—-2)"+(z+2)" =5.

C. (S):(x=1)° +(y—2) +(z+2)" =9. D. (S):(x—=1)" +(y—2)" +(z+2)" =16.
Loi gia

Chon A.

Goi | Ia tim dwong tron (C), khido 1A L(P) = IA=d(A;(P))=3.

Buong tron (C) ¢6 chu vi bang 87z. Do dé: 271 =8z = r =4.

Goi R labéan kinh mat ciu (S) = R=r? + IA* =47 +3° =5,
Véy phuong trinh mat cau (S): (X—l)er(y—Z)er(Z+2)2 =25.

[2H3-4.7-3] Trong khong gian véi hé toa do Oxyz, cho mat cau (S) c6 tam | nam trén tia Ox,
ban kinh bang 3 va tiép xdc véi mét phang (Oyz). Viét phuong trinh mit cau (S).



A xX*+y*+(z-3)*=09. B. x> +y*+(z-3)*=09.

C. (x=3)°+y*+1z°=3. D. (x=3)*+y*+2°=0.
Lo giai

Chon D.

Mt cau c6 tam thuoc Ox, béan kinh R =3 nén c6 tam 1(3;0;0).

Phuong trinh mat cau 1a: (x—3)>+y*+2>=09.

Cau 38: [2H3-4.8-3] Trong khdng gian véi hé truc Oxyz, cho hai dudng thang d, : Xx=4_y-1_2z+45

-1 -2

_X—2 y+3 Z .r A £ 1z . , JORY , PR . \ 2 N .
d, Ty o Mat cau c6 ban kinh nho nhat tiép xUc véi ca hai duong thang d, va d, co
phuong trinh:
A X +y +72+2x+y-2=0. B. X*+y*+7°+4x+2y-22=0.
C. X +y*+7°-4x-2y+22=0. D. X*+y°+2°-2x—y+12z=0.

Huéng dan giai
Chon C.
, - - . -2 3 5 e

Ta c6 hai duong thang d, : x=4_Y 11: Z+25 va d, :Xsz%:é lan luot cé hai véc-to chi

phuong u, (3;-1-2) va u, (13;1)

Mt cau c6 ban kinh nhé nhat tiép xdc véi ca hai duong thang d, va d, khi doan vudng géc chung
cta hai duong thang 1a mot duong kinh cua mit cau.

Goi A(4+3a;1-a;-5-2a)ed, va B(2+b;—3+3b;b)ed,, AB(b-3a-2;3b+a-4b+2a+5).
AB 1a doan vudng g6c chung cua hai duong thang d, va d, khi va chi khi

ABLlu |ABu, =0 {7a+b+6:0 {az—l
R S 2= :
AB Lu, ABu,=0 (11b+2a-9=0 b=1

Suy ra A(L2;,-3), B(3;0;1) va AB(2;-2;4). Suy ramit cau (S) c6 tam cua la trung diém cua
doan AB c0 toa do 1(2;1,—1) vaban kinh R =%= J6. Suy ra (S) c6 phuong trinh la

x> +y°+2° —4x—2y+2z2=0.



Cau 39:

Cau 40:

[2H3-4.8-3]Trong khong gian vai hé truc toa dd6 Oxyz, cho cac diém A(Z;O;O), B(0;4;0),

C(0;0:6) , D(2:4,6) Tap hop cac diém M théa man |m+m+m+m| =4 lamat ciu c6

phuong trinh
A. (x—1)2+(y—2)2+(z—3)2 =1. B. (x—l)2 +(y+2)2 +(z—3)2 =1.
C. (x=1)" +(y-2)" +(z-3)" =4. D. (x+1)" +(y+2)" +(z+3)" =1.

Huéng din giai
Chon A.
Giast M(X;y;2) .
m=(2—x;—y;—2), Mé:(—x;4—y;—z), W:(—x;—y;6—z), W:(Z—x;4—y;6—z)
MA+MB +MC +MD = (4-4x;8-4y;12-4z)

[MA+MB+ MC + MD| = 4 & (4~ 4x)" + (8- 4y’ +(12-42)" =4

=N \/(1—x)2 +(2- y)2 +(3—z)2 =l (x—l)2 +(y—2)2 +(z—3)2 =1.
Céach khac

Goi G latrong tam t dien ABCD thi G(1;2;3) va:

[MA +MB + MC + MD|=4 < 4|MG| =4 < MG =4.

Vay tap hop cac diém M la mat cau tam G(1;2;3), ban kinh bang 1.
Suy ra phwong trinh can tim la (x—l)2 +(y—2)2 +(z —3)2 =1.

[2H3-4.8-4] Trong khong gian véi hé truc Oxyz, mat phang (P):2x—y+2z+5=0 va cdc diem
A(0;0;4), B(2;0;0). Mat cau (S) c6 ban kinh nho nhat di qua O, A, B va tiép xtc véi mat
phing (P) co6 tam la

19 19
A 1(322). B. I(l;—I;Zj. C. 1(5-22). D. I(l;I;ZJ.

Huéng dan giai

Chon A.
Goi | 1a trung diém cua doan thang AB suy ra 1(10;2). Suy ra | 1a tim duong tron ngoai tiép
tam giac OAB .

Goi A 1a dudng thang di qua | va vudng goc véi (OAB)=(Oxz), suy ra A ¢ phuong trinh la
x=1
y=t .Goi E latim matciu (S) suyra Ec A= E(Lt;2).
z2=2

|-t +11)
7

Taco EB=+t*+5 va d(E,(P))=



t=2
-t+1
Khi d6 ta co \/t2+5:%<:>8t2+22t—76:0<:> 19
4

V6it=2=E(1;,2,2)=R=EB=3.

Véi t=—E:>E 1;—9;2 :>R=EB=£>3_
5 4 4

Cau 41:  [2H3-4.10-3] Trong khong gian véi hé toa do Oxyz, cho hinh cau (S):
X*+y?+2" —6x—2y—4z-11=0 va mat phang 2x+2y+z+2=0 cit nhau theo hinh tron (C).
Tinh dién tich toan phan cta hinh nén c6 dinh 12 tm cua (S) va ddy 1a hinh tron (C).

A.V =36r. B.V =24r. C.V =25r. D.V =49r.
Loi gidi
Chon B.
Taco (S)co tam 1(3;1;2) va ban kinh r=5. Khoang cach tr | dén (P):2x+2y+z+2=0 la
6+2+2+2|
= =4,

)= s

Goi I,h,R lan luot 1a d6 dai duong sinh, chiéu cao va ban kinh day hinh nén.
Taco: 1=1C=3, h=1J=d(I;(P))=4, R=JC=VIC*-1J% =3,

Dién tich d4y bang: S, = z.R* =9z.

Vay ta c6 dién tich toan phan cia khéi non: S, =S, +S, =7.RI+97=24r .

Cau 42: [2H3-4.10-3]Trong khéng gian vai hé truc toa d6 Oxyz, cho cac diém A(l;Z;_4),B(1;_3;1),

C(2;2;3). Mt cau (S)di qua A, B, Cva cd tdm thuoc mit phang (Oxy)c() ban kinh 1a
A. \26. B. \/34. C. 34. D. 26.



Huéng din giai

Chon A.
Tam | matcau (S) thuoc mat phiang (Oxy)nén gia st 1(x;y;0).
Ta co:
A= IB | (x=1) +(y=2) +16 = (x=1)" +(y+3) +1
IA=IB=IC < &
{'A='C JO=1) +(y=2) +16 = (x=2) +(y—2) +9

x—1) + y—22+16: x—1)° + y+32+1 X=-2
o[ (2 w18 43 ]

(x=1)"+(y-2)"+16=(x-2)"+(y-2)"+9 y=1
Suy ra 1(~2;1;0). Vay ban kinh mat cau Ia R=1A=+/26.

Cau 43: [2H3-4.10-3] Hai qua bdng hinh ciu c6 kich thudce khac nhau duge dat ¢ hai goc ciia mot can nha

Cau 44:

hinh hop chir nhat. Mdi qua bdng tiép x(c véi hai birc twong va nén cua can nha dé. Trén bé mit
ciia mdi qua bong, ton tai mot diém cd khoang cach dén hai birc tudng qua bong tiép xac va dén
nén nha lan luot 13 9, 10, 13. Tong d6 dai cac duong kinh cua hai qua bong do 1a
A. 64. B. 34. C. 32 D. 16.

Giai
Chon.A.
Chon hé truc toa d6 Oxyz gén vai goc tudng va cac truc 1a cac canh gc nha. Do hai qua cau déu
tiép xdc voi cac b trdng va nén nha nén tuong tng tiép xc véi ba mit phing toa do, vay tam
cu s& co toa do la | (a;a;a) véi a>0 vacobankinh R=a.

Do ton tai mot diém trén qua bong c6 khoang cach dén céc birc twdng va nén nha lan luot 12 9, 10,
11 nén ndi cach khac diém A(9;10;13) thugc mat cau. Tur d6 ta co phuong trinh:

(9-a)’ +(10-a) +(13-a)’ =a?

Giai phuong trinh ta dugc nghiém a=7 hoac a=25

Vay ¢6 2 mit cau thoa man bai toan va tong do dai duong kinh 1a 2(7+25)=64.
[2H3-4.10-3] Trong khdng gian vai hé toa do (Oxyz)’ cho A(l; 0 O), B(O; -1 O), C(O; 0 1),

D(L -1;2) (ACD)

. Mt cau tiép xic 6 canh tir dien ABCD cit theo thiét dién co dién tich S.

Chon ménh dé dang ?
A s==. B.s==. c.s==. D.s=2,
6 = 4 3 5

Loi giai
Chon B.

Tu dién ABCD la tir dién déu nén mit cau tiép xUc vai cac canh co trong tam la



Céu 45:

GG; —i; ij ; ban kinh R:AG=£\/’=£,
2 2 2 2

2
Phuong trinh m3t phang (ACD) : X+2z-1=0.
bt
GH —d(G; (AcD))-12 2 1 32

V2 2
Ban kinh duong tron thiét dién: r=+R?-GH? = ‘/%—% :%

Vay dién tich duong tronla: S =zr* =

z
7

[2H3-4.10-4] Cho mat cau (S):(x—2)" +(y+1)" +(z+2)" =4 va diém M (2;-1-3). Ba mat

phing thay d6i di qua M va déi mét vudng goc véi nhau, cit mat cau (S) theo giao tuyén 1a ba

duong tron. Tong binh phuong cta ba ban kinh ba duong tron tuong tng .
A 4. B. 1. C. 10. D. 11.
Huéng din giai

Chon D.
Cachl:

Tacé matcau (S):(x—2)° +(y+1)° +(z+2)" =4 c6 tam 1(2;-1-2)

va ban kinh R=2.

Tinh tién h¢ truc toa do 1ay M 1a géc va trong toa do nay 1(a;b;c)

Khidé 1=1IM < a’+b*+c’ =1

Khoang cach tir | dén ba mét déi 1 vudng goc 1a |a],[b|,[c| .

Do d6 téng binh phuong ctia ba ban kinh ba duong tron twong tng la

R®—[al +R*—[o] +R*—[c] =3R*—(a’+b*+c”)=11.

Cach 2:

Goi o lamit phing di qua M, I, khidé o va (S) cdt nhau tao thanh duong tron ban kinh:



Goi A3 lamit phang di qua MI va vudng goc véi o, khi dé B va (S) cét nhau tao thanh dudng
tron ban kinh:r, =R, = Ja=2.
Goi y la mit phang di qua Ml va yvudng goc véi o, yvudng goc véi B, khidé y va (S) cit
nhau tao thanh duong tron ban kinh:r, =R, = Ja=2.
Vay tong binh phuong céc ban kinh ciia ba dwong tron : r,? +r,% +r* =11.

CAu 46: [2H3-4.10-4] Trong khdng gian véi hé toa do OXyz , cho hai diém A(L2;1), B(3;2;3) vamat
phang (P):x—y—-3=0. Trong cic mit cau di qua hai diém A, B va c6 tm thuoc mat phang
(P), (S) 1amat cau c6 ban kinh nhé nht. Tinh ban kinh R caa mat cu (S).

A R=22. B. R=23. C.R=42. D. R=1,
Lo giai

Chon A.

Ta c0: AB=(2;0;2), goi H 1a trung diém cia ABsuy ra H(2;2;2).

Goi | 1atdm mat cau can tim. Vi 1 €(P)suy ra: 1(m;m—-3;n)va HI =(m-2,m-5;n-2)
Vi mat ciu (S) di qua hai diém A, B nén HI L AB< HI.LAB=0om+n=4cn=4-m
Khi dé HI =(m-2;m-5;2—m)

(S) 1a mat cau c6 ban kinh nhé nhat khi d (1, AB)nhé nhat.

Taco d(I,AB)=|Hi|=+/3m" -18m+33 = [3(m” —6m+9)+6 > \/6

Suy ra d (1, AB)nhé nhat 1a:v/6 .

. ; AB Y 2
Khi d6 ban kinh nhé nhit caa mat ciu la: R = \/(—j +(J€) —J2+6=22.

2
Cau 47: [2H3-4.10-4] Trong khong gian véi hé toa dd Oxyz, cho diém A(10;-1) va mit phing
(P):x+y-z-3=0. Mitcau (S) c6 tam | nam trén mat phang (P) dong thoi di qua hai diém
A va O sao cho chu vi tam giac OIA bang 6+ +/2 . Khi d6, phuong trinh mét cau (S) 1a phuong

trinh ndo sau day, biét rang tdm | c6 cao do am?

A (x+1) +(y=2) +(z+2) =9, B. (x+2)° +(y—2)*+(z+3)" =17.
C. (x-1)"+y*+(z+2)" =5. D. (x=2)"+y*+(z+1)° =3.

Loi giai
Chon A.

Taco: OA=+2 va IA=10 nén IA=10=3
Goi I (x;—x+2z+3;z)e(P),toadd | thoa hé:
10=3 |x*+(-x+z+3) +2°=9
{lA:?’ {(1—x)2+(—x+z+3)2+(—l—z)29
Ta trir hai phuong trinh véi nhau va giai hé taco: z=-2 (do | ¢6 cao do am)
Vay | (-1,2;-2) hay (S):(x+1)2+(y—2)2+(z+2)2:9.



Cau 48: [2H3-4.10-4] Trong khong gian véi hé toa do Oxyz cho cdc mit phing (P):x—y+2z+1=0 va
(Q):2x+y+2z-1=0.Tim r sao cho chi c6 diing mot mit cau (S) c6 tim thugc truc hoanh, dong
thoi (S) cat mat phang (P) theo giao tuyén 1a mot dudng tron c6 ban kinh bang 2 va (S) cdt mat
phang (Q) theo giao tuyén 1a mot dudng tron ¢ ban kinh bang r .

5 9
A r=v2 B.r=+3 C.r=,/> D.r=/>
2 2
Hwéng dan giai
Chon D.
Goi 1(a;0;0) latam mat cau.
>Vi (S) cat mat phang (P) theo giao tuyén [a mot duong tron c6 ban kinh bang 2 nén

(a+1)?

Ban kinh mat cau R* =2°+d*(1,(P)) < R* =4+ @)

>Vi (S) cit mat phang (Q) theo giao tuyén 1a mot dudng tron co ban kinh bang r nén

_1)\2
Ban kinh mat cau R* =r*+d*(1,(Q)) < R? Nl

(2)
(2a-1)°

(a+1)* _

Tu (1) va (2) taco 4+T r’ + o a’ —2a+2r2—8:0<:>(a—1)2 =9-2r?

Khi d6 dé ¢ mot mat cau (S) thoa yéu cau bai toanthi 9-2r’ =0 r = \/g

Cau 49: [2H3-4.10-4] Trong khoéng gian v&i hé truc toa d6 Oxyz, cho mat cau
(S):(x=1)"+(y—2)" +(z+1)" = 25. Puong thing d cit mat ciu (S) tai hai diém A, B. Biét
tiép dién cua (S) tai A va B vudng géc. Tinh do dai AB.

A. AB:% B. AB =5, C. AB=52. D. AB=2Y%

Huéng dan giai
Chen C.



Cau 50:

Mit cau (S) cotam 1 (L 2; —1), bankinh R=5. Tiép dién (P) va (Q) cua (S) lan luot tai A
va B vudng goc véi nhau suy ra tir giac IAHB 13 hinh vudng. Vay AB = R+/2 =54/2.
[2H3-4.10-4] Trong khdng gian véi hé toa do Oxyz, cho biét duong cong () Ia tap hop tam cua
cac mit cau (S) di qua diém A(LL1) ddng thoi tiép xtc véi hai mat phang («):x+y+z-6=0
va (B):x+y+z+6=0. Dién tich ciia hinh phang gisi han bai duong cong (@) bang

A. 457, B. 3./5. C. 9r. D. 3.
Loi gii

Chon C.

Goi I (x;y;z) latam mat ciu (S). Theo baira, taco IA=d(1;(a))=d(1;(8)).

d(1;(a))=d(1;(B)) < [x+y+z-6]=|x+y+2+6|<(P):x+y+2=0.

d ;
(a)ll(B) suy ra IA:MZ 243=(S,): (x=1)" +(y-1)" +(z-1)" =12,
= Tap hop tdm cia mat cau (S) Ia giao tuyén cua mét cau (S,) va mat phang (P) hay chinh Ia

hinh tron o6 ban kinh R =[R2 ~d?(A;(P)) =\/(2J§)2 -(\3) =3

Vay dién tich cua hinh phiang can tinh 1a S = 7R? =97,

Phin 5: TONG HOP GOC VA KHOANG CACH

X=1+t X =2t

Cau 51: [2H3-5.2-3]Trong khong gian véi hé toa d OXYyZ , cho hai duong thang d :{y=2—t va d':<y=-1-2t". Chon

z=3-t z=5-2t'
khang dinh dung trong cac khang dinh sau:
A.d=d’. B.d citd’. C. d va d’chéo nhau. D.d/d".
Huwéng dan giai:
Chon D.



Do Uy =2u, va M (12;3)ed =M gd' =d//d’
Cau 52: [2H3-5.2-3] Trong khong gian voi hé toa do Oxyz, cho diém A(0;0;2) va hai duong thang

x=1+¢
d:i2x=y=1z, d':|y2r. Tim toa do cua diém N thudc duong thang ' sao cho dudng thang
z=0
AN cat duong thang 4 tai mot diém.
A. N(0;30). B. N(2;1,0).
C. N(1;2;0). D. Khong c6 diém N nhu thé.
x=t'
Léi giai. Viét lai d:ili—>d;{yzﬂ. Goi {M(m;zm;zm)e‘i .
1 2 2 o N(14+n2-n0)ed'

m:(m;Zm;meZ) -,
Suyra{_ | —>{AM,AN}:(2mn—8m—2n+4;2mn+4m—2n—2;—3mn) .
AN =(1+m2—n;—2)

Dé AN cit d tai M—— badiém 4, M, N thing hang %[W,Fv]:ﬁ

2mn+4m—2n—2=0 m:E——>N(1;2;O). Chon C.
—3mn=0 n=0

Cau 53: [2H3-5.2-3] Trong khéng gian vai hé truc toa do Oxyz , cho hai duong thing

2mn—8m—2n+4=0 { 1

X=1+t X=2+2t
di<y=2t (teR)vad':{y=3+4t'(t'eR). Khang dinh nao sau ddy ding?
z=3-t z=5-2t

A. Duong thang d cit duong thiang d’.

B. Puong thing d song song véi dudng thang d’ .
C. Puong thang d triing véi duong thang d’ .

D. Hai dwong thang d va d’ chéo nhau.

Loi giai
Chon B.
Hai duong thang d , d’ ¢6 2 vecto chi phuong lan luot 1a: uj =(3,2;-1) va @ =(2,4,-2)= 2uﬂl
nén hai duong thang d , d’ hoic song song hoic tring nhau.
1=2+2t t'=-0,5
Liy M (L0;3)ed, thay vao d’ taco: <0=3+4t' <1t =-0,75 (v 1Y) nén hai duong thang d,
3=5-2t' t'=1
d’ song song vaéi nhau.

A(L2;1) va B(4;5;-2

Cau 54: [2H3-5.3-3] Cho hai diém ) va mit phang (P) c6 phuong trinh

3x—4y+5z+6=0.Puong thaing AB cit (P) tai diém M . Tinh ty s6 %



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

N|PF

Huwéng dan giai

Chon B.
Xx=1+t
Tacé AB =(3;3;-3). Phuong trinh duong thing AB 1a (d):1y=2+t (teR)
z=1-t
Goi M 1a giao diém cta (d) va (P), taco hé:
X=1+t X=1+t t=1
=2+t =2+t X=2
y o y o = M (2;3;0).
z=1-t z=1-t y=3
3X—4y+5z+6=0 3+3t—-8-4t+5-5t+6=0 z=0
jp— — — . MB
Tac6 MA=(-1-11), MB = (2:2:-2) = MB = -2VA Vay =-=2

A(L2;1) va B(4;5;,-2)

Cau 55: [2H3-5.3-3] Cho hai diém va miat phing (P) c6 phuong trinh

3x—4y+52+6=0.Puong thang AB cit (P) tai diém M . Tinh ty sé %

A
1
A 4. B. 2. C. 3. D. -,
Hudéng dan giai
Chon B.
X=1+t
Tac6 AB =(3;3;-3). Phuong trinh duong thing AB 1a (d):{y=2+t (teR)
z=1-t
Goi M 1a giao diém cua (d) va (P), taco hé:
X=1+t X=1+t t=1
=2+t =2+t X=2
y = y & = M (2;3;0).
z=1-t z=1-t y=3
3X—4y+5z+6=0 3+3t—-8-4t+5-5t+6=0 z=0
B

Tacé MA=(-1-11),MB =(2;2,-2) = MB = -2MA. Viy VA =2
Cau 56: [2H3-5.3-3] Trong khang gian vai hé toa do Oxyz , cho cac didm A(210) B(L22) M(L10)

‘X+y+z-20=0

va mit phang (P) . Tim toa do diém N thudc duong thang AB sao cho MN

song song véi mit phang (P)



A N(2:11). B. N(%;%;—l}. C. N(

N | w

;E;l . D. N E;1;1 .
2 2 2

Huéng dan giai
Chon B.
Duong thang AB di qua A va nhan AB=(-112) lam vecto chi phuong c6 phuong trinh
X=2-t
tham sé la: {y =1+t .
z=2t
Do N e AB nén N(2-t;1+t;2t)= MN =(1-t;t; 2t).
Mt phang (P) c6 vecto phép tuyén la: n=(L11).
MN //(P):W.ﬁ=0<:>1—t+t+2t:0<:>t=—%:> N(g;%— j
Cau 57: [2H3-5.3-4] Trong khdng gian véi hé toa dd Oxyz , viét phuong trinh mit phang qua hai diém
A(0;2;0), M (2;1;-1) va cét cac truc Ox, Oz lan lugt tai B, C sao cho thé tich ti dién OABC
bang 6.
A. 2x+3y+2-6=0; x-6y+8z+12=0. B. 2x+3y+z-6=0; x—-6y+8z-12=0.
C. 2x+3y+z+6=0; x—6y+8z-12=0. D. 2x+3y+z+6=0; x—6y+82+12=0.
Hwéng dan giai
Chon A.
Tac6: BeOx = B(b;0;0), CeO0z = C(0;0;c). Vi OABC lamét tir diénnén B=0O va C#0
.Suyraab=0,0A=2, OB=|b|, OC =|c|, Ve = %OA.OB.OC = %|b.2.c| = %|b.c| .

Goi (a) la mat phang can tim. Phuong trinh mat phang (a) theo doan chan la i+%+E =1. Mat
a C

phing () diqua M vathé tich ta dién OABC bang 6 khi:

- bc =18 2¢2-9¢-18=0 b=3

o o v
2c-b=-9 b=2c+9 c=6 |c=——
, (vn) 2

bc=-18 2c°+9c+18=0

b=3 q
Vi {C .- phurong trinh mit phang (cr) §+%+%:1 hay 2x+3y+2-6=0.

b=-12
Vi 3 , phuong trinh mit phang (a) : %+%+2—;:1 hay x—6y+8z+12=0.
C=—— - -
2



Cau 58: [2H3-5.3-4] Trong khong gian véi hé toa 46 Oxyz , viét phuong trinh mat phang qua hai diém

Cau 59:

A(0;2;0), M (2;1;-1) va cét cac truc Ox, Oz lan luot tai B, C sao cho thé tich tir dién OABC

bang 6.

A. 2x+3y+2-6=0; x—-6y+82+12=0. B. 2x+3y+z-6=0; x—-6y+8z-12=0.

C. 2x+3y+z+6=0; x—6y+8z-12=0. D. 2x+3y+z+6=0; x-6y+8z+12=0.
Hudéng dan giai

Chon A.

Tacé: BeOx = B(b;0;0), CeO0z = C(0;0;c). Vi OABC la mot tir diénnén B=0O va C =0

.Suyraab=0,0A=2, OB=|b|, OC =|c|, Vougc =%OA.OB.OC :%|b.2.c| :%|b.c|.

H Y Y A 1 \ - < < Y X z -
Goi (a) Ia mat phang can tim. Phuong trinh mat phang (a) theo doan chan la —+1+— =1. Mat

a 2 ¢
phing («) diqua M va thé tich ti dién OABC béng 6 khi:

2 1 -1 2c-b=9 b=2c-9
bc =18 2¢*-9c-18=0 {b=3

1 i 2c—b 9<:> b=2c+9 < c GV 3
“|oc|=6 { i (vn) 2
3 bc=-18 2c°+9c+18=0

b=-12

b=3 ,
Voi { 6,phucrng trinh mat phang () : §+%+é=l hay 2x+3y+z-6=0.
b=-12
o . < 2 X y 2z
Voi 3 , phuong trinh mat phang (a) : E+E+_3:l hay x—6y+8z+12=0.
C=—— — —
2
[2H3-5.3-4]Trong khong gian véi hé truc toa o Oxyz, cho ba mit phang (P):x-2y+z-1=0,
(Q):x—2y+z+8=0 va (R):x—2y+z-4=0. Mot duong thang d thay doi cit ba mat phang

2
AB +%. Tim gi& tri nho nhat cua T .

(P).(Q).(R) lanluottai A,B,C.Dat T =
A. minT =54%2 . B. minT =108. C.minT=7233. D. minT =96.
Hwéng dan giai

Chon A.

Taco (P)/I(Q)/I(R) va ﬁg . ZEEE;E(;;; -3

2 2 2
T:AB +144:AB N 72 N 72 233“\82'72.72 _5432 .
4 AC 4 AC AC AC 4




Cau 60: [2H3-5.4-3] Cho mat cdu (S):(x—4) +(y-7)"+(z+1)=36 va mat phing

Cau 61:

Cau 62:

(P):3x+y—-z+m=0.Tim m dé mit phang (P) cét (S) theo giao tuyén la mot duong tron co

ban kinh 16n nhat

A. m=-20. B. m=6. C. m=36. D. m=20.
Huwéng dan giai

Chon A.

e Mgt cau S tam 1(4;7;-1) ban kinh R=6

e Mgt phang (P) cét (S) theo giao tuyén 1a mot dudng tron cé ban kinh lén nhét khi mat mat (P)
di qua tdm | caa mat cau, khi d6 duong tron giao tuyén con goi 1a duong tron xich dao. Khi d6
1(4,7,-1)e(S) & m=-20

[2H3-5.4-3] Trong khong gian véi hé toa d6 Oxyz , xac dinh toa d6 tdm | cua duong tron giao
tuyén voi mat cau (S): (x—1)" +(y-1)" +(z-1)" =64 voi mat phang (a):2x+2y+2+10=0

A. (—Z;—Z;—gj. B. (-2,-2;-2). C. (_E;_Z;_Z]_ D. [—Z;—E;—Zj.
3 3 3 3 3 3 3 3 3

Huwéng dan giai.
Chon A.
Mat cau (S)co tam 1(L11), ban kinh R=8..
Phuong trinh duong thang d di qua | ($1;1) vudng géc voi mat phang (ar):2x+2y+2+10=0.

X=1+2t
Phuong trinh tham sé cuad :{y =1+ 2t.
z=1+t

Goi J latam cua matcau (S).Suyra: J=dn(a).
Vay J(1+2t;1+2t;1+t).
Ma J e(ar):2(1+2t)+2(1+2t)+1+t+10=0.

<:>t=—§.8uyraJ —Z;—Z;—g .
3 3 3 3

[2H3-5.4-3] Trong khong gian véi hé toa d6 Oxyz, xac dinh toa d6 tdm | cua duong tron giao
tuyén véi mat cau (S): (x—l)2 +(y—1)2 +(z —1)2 =64 véi mat phang («):2x+2y+z+10=0

A. (—Z;—Z;—Ej. B. (-2,-2;-2). C. (—E;—Z;—Zj. D. (—Z;—g;—zj.
3 3 3 3 3 3 3 3 3

Hwéng din giai.
Chon A.

Mit cau (S)co6 tam 1(L11), ban kinh R=8..
Phuong trinh duong thang d di qua 1(11;1) vudng goc véi mt phang («r):2x+2y+2z+10=0.



X=1+2t
Phuong trinh tham s6 cuad :{y =1+2t .
z=1+t
Goi J latam ciiamatcau (S).Suyra: J=dn(a).
Vay J(1+2t;1+2t;1+t).
Ma Je(a):2(1+2t)+2(1+2t)+1+t+10=0.

@t:—E.SuyraJ —Z;—Z;—E.
3 3 3 3

. . 2,2, 52 _ ,
Cau 63: [2H3-5.4-4] Cho 3 36 thuc ¥ YiZ thoaman X TV +2° =2X=4y—=42-7=0 13 gi4 trj 16n nhét
cta bidu thae T =2X+3y+62.
A T =49, BT=7. C.T=48. D. T =20.
Hudéng dan giai
Chon C.
Mt cau (S):x*+y’+2°-2x—-4y—-4z-7=0 cotam 1(1;2;2) vabankinh R=4.
Xét mit phang (P):2x+3y+6z-T =0

Dé ton tai ba gia tri X, y, z thi mat phang va mit cau phai cét nhau.
20-T]|
Do d6, d(I,(P))<R ©T<4 ©[20-T|<28 < -28<20-T <28 < -8<T <48,

Vay T, =48

Cau 64: [2H3-5.4-4] Trong khdng gian véi hé truc toa do Oxyz , xét cac diém A(O;O;l)’ B(m;O;O),

C(0;n:0) véD(l;l;l) v6i m,n>0;m+n=1.Biét khi m,n thay ddi, ton tai mot mat cau cb dinh

tiép xUC VGi (ABC) va di qua diém D. Tinh ban kinh R ctua mat cau do.

A_Rzﬁl B.1. C.g. D-ﬁ-
2 2 2
Hwéng dan giai
Chon B.
(P):i+l+£:1<:>nx+my+mnz—mn:0
m n 1

< (I-m)x+my+m(l-m)z-m(1-m)=0
Goi I (a;b;c) latam mat cau cé dinh
=d(I,(P))=k (hingsé)
(1-m)a+mb+m(1-m)c—m(1-m)|
\/(1—m)2+m2+m2(l—m)2

IS =k



m?(1-c)+m(-a+b+c-1)+a
<:>| (1-c)+m(-a+b+ )+|=k

(m2 —m+1)2

Do k lahingsé YmeR nén

1—c_—a+b+c—1_3 a=1-c
B -1 1 b=1-c¢

Talaico R=d(I,(P))=1D=k

a=1
<:>|a|=\/(1—a)2+(1—b)2+(1—c)2 <c=0 j{b—l
= R=1.
, ‘g 2 2 2 _ _ _7 = . . 4
Céau 65: [2H3-5.4-4] Cho 3 s6 thuc X.Y'Z thoaman X tY +2°-2X-4y-42-7=0 g, gia tri lon nhat
cua bidu thuc 1 = 2X+3y +62
A. T =49. BT=7. C.T

48. D. T=20.

Chon C.
Mt cau (S):x*+y?+2° —2x—4y—-4z-7=0 co tam 1(12;2) vabankinh R=4.
Xét mit phang (P):2x+3y+6z-T =0
Dé ton tai ba gia tri X, y, z thi mat phang va mit cau phai cét nhau.

20-T]|
Do&xd(Lun)<Rcz——7——<4¢>po4ﬂ<28<3—28<20—T<28¢>—8<T<48
Vay T, =48

Cau 66: [2H3-5.4-4] Trong khong gian véi hé truc toa d6 Oxyz , xét cac diém A(O;O;l)’ B(m;O;O),

C(0;n;0) vaD(l;l;l) v6i m,n>0;m+n=1.Biét khi m,n thay ddi, ton tai mot mat cau cb dinh

tiép xdc véi (ABC) va di qua diém D. Tinh ban kinh R ctia mat cau do.

J2 3 V3

A R=—. B. 1. C. —. D. —.
2 _ 2 2

Huéng din giai
Chon B.

(P):i+l+£=l<:> nX+my+mnz—mn=0
m n 1

< (1-m)x+my+m(l-m)z-m(1-m)=0
Goi I(a;b;c) latam mat cau cé dinh
=d(1,(P))=k (hingsd)
(1-m)a+mb+m(1-m)c—m(1-m)

=k
\/(1— m)2 +m?+m?(1- m)2

S




Cau 67:

m?(1-c)+m(-a+b+c-1)+a
<:>| (1-c)+m(-a+b+ )+|=k

(m2 -m +1)2

. , - — - a=1-c
Do k lahangsdo VmeR nén1 °_ a+b+c 1:E<:>{

-1 17 |b=1-c
Talaico R=d(1,(P))=ID=k

c>|a|:\/(1—a)2 +(1—b)2 +(1—c)2 <c=0 :{E:i

=R=1.

[2H3-5.6-3] Trong khong gian véi hé toa do Oxyz, cho hinh lap phuong ABCD.A'B'C'D’ ¢6
A(0;0;0), B(L0;0), D(0;1,0) va A’(0;0;1). Xét mat phang (P) chira CD', goi @ 1a goc giita
(P) va mat phang (BB'C'C). Gié tri nho nhat cua « 14
A. 30°. B. 45°, C. 60°. D. 90°.

Hudéng dan giai

Chon B.
Az
A' D
B : 7 C
i Z
P H
d D
Abeoo N —>
B~

X

Céch 1 (Xdc dinh goc gitra hai mp — tim BDT lién quan) Goi giao tuyén d =(P)~(BB'C'C) (qua
C), trong (BB'C'C) dung C'H Ld ma C'D’Ld = D'H Ld dodod
((P),(BB'C'C))=CHD =«
C'D’ _ 1 S 1
CH CH cCC’
Céch 2 (ap dung tinh chdt hinh hoc vé goc giia hai mdat phang 16n hon géc giira mét dwong thang
nam trong mat nay so véi mat kia)

Mit phing (P) chtra duong thing CD’ nén suy ra géc ((P),(BB'C'C))>(CD’,(BB'C'C)) = 45°.
Vay géc nho nhat 13 a = 45°,

Taco tana = =1(doC'H <CC') = a>45°. Vay goc nho nhat 1a a = 45°.




Cau 68: [2H3-5.6-4] Trong khong gian véi hé toa o Oxyz , cho mat phang (P):x+y—-z+1=0 va hai
diem A(L2;-2), B(2;0;-1). Viét phuong trinh mt phang (Q) di qua hai diém A, B sao cho
goc gitra mat phang (P) va mat phang (Q) nho nhat.

A. 4x+y—-2z-10=0. B. x+2y+3z+1=0.

C. x-y-3=0. D. 2x+y-z-6=0.
Huwéng dan giai

Chon A.

Goi M =ABN(P) va d=(P)n(Q).

Goi H la hinh chiéu vudng goc ciia A 1én (P). Dung HK Ld .

Khi dé, ((P):(Q))=¢.

Tacésin¢=ﬁzﬁ.
AK AM
@ nhé nhat < sing nhé nhat < K =M .
AB=(1-21); n, =(L1-1).
u, LAB| — —
Taco " l‘=u =|AB:n, |=(12;3).
O TR LREC
nplu, | — — __
N, N, =| Uy AB |=(8;2;,-4).
nQJ_AB} o =[tei 8]~ (82
Mat phang (Q) di qua diém A(L2;-2) vacé n, =(8;2;—4) c6 phuong trinh
8(x-1)+2(y-2)-4(z+2)=0<4x+y-22-10=0.

Cau 69: [2H3-5.6-4] Trong khdng gian véi hé toa o Oxyz , cho mat phang (P):x+y—z+1=0 va hai
diem A(1;2;-2), B(2;0;-1). Viét phuong trinh mat phang (Q) di qua hai diém A, B sao cho
g6c gitra mat phang (P) va mat phang (Q) nhé nhat.

A. 4x+y—-2z-10=0. B. x+2y+3z+1=0.

C. x—-y-3=0. D. 2x+y-z-6=0.
Hudéng dan giai

Chon A.

Goi M =ABN(P) vad=(P)n(Q).

Goi H la hinh chiéu vudng goc ciia A 1én (P). Dung HK Ld.



Cau 70:

Céau 71:

P

Tacé singo:ﬂzﬂ.
’ ’ AK AM
@ nho nhat < sing nhé nhat < K=M.
AB=(L-2,1); n, =(LL-1).

u LAB| — -
Taco ° =u, =| AB:n, |=(12:3).
udinp} o= [ ABine |- (:23)

- Q

nolu, | o
=2 d} n =[ud;AB]:(8;2;—4).
n, L AB

Mt phang (Q) di qua diém A(L2;-2) va c6 N, =(8;2;,—4) c6 phuong trinh
8(x-1)+2(y-2)-4(z+2)=0<4x+y—-22-10=0.

A(0;0;0), B(1;0;0), D(0;2;0), . A’(0;0;3)

[2H3-5.8-3] Hinh hop ABCD.A'B'C'D' ¢6 ’ va . Goc

gitra duong thang AC’ va mit phang (4BD) gan bang:

A. 43°25", B. 46°35'. C. 52°13'. D. 48°47".
Huéng dan giai

Chon A.

C6 AC'=AB+AD +AC =(1;2;3).

Mit phing (A’BD):%+%+§:1<:>6x+3y+22:6.

in(ACK(A'BD) 6.1+3.2+2.3] 18
sin ; = = .
V6  +37 + 2212 +22+3 714

Vay gdc giira duong thang AC' va mit phang (A'BD) gan bang 43°25'.

[2H3-5.8-3] Trong khong gian véi hé toa do Oxyz, cho mit phiang («):x+ay+bz-1=0 va
duong thing A:%:llzz—_ll. Biét rang (&) // A va (a) tao véi céc truc Ox, Oz céc goc giéng

nhau. Tim gia tri cua a.
A. a=-1 hoac a=1. B. a=2 hoac a=0.



C.a=0. D.a=2

Lai giai
Chon D.
Chon A(0;0;1) € A
i, =(L-1-1 A.0,=0 (1_a— 1
Tacs |2~ )mé(a)//A© SR e )
i, ( ;b) Ag(a) b1 b=1
Mit khéc ( ) tao véi cac truc Ox, Oz cac goc bang nhau, suy ra sm( () ):sin(ﬁ(a);IZ) voi
i =(10,0)
k =(0;0;1)
A 0 k -
‘ ‘ ‘ ‘ b|<:>b +1, thé vao (*), ta dugc 2 2.
AN e a=0
Khi a=2 thi b=-1 (thoa man), khi a=0 thi b =1 (khdng thoa man)
Vay a=2.

Cau 72: [2H3-5.8-3] Trong khdng gian véi hé toa d6 Oxyz, cho mat phing (a):x+ay+bz—1:0 va
duong thang A I:llzz—ll Biét rang (a) // A va (&) tao véi cac truc Ox, Oz céc gdc giong
nhau. Tim gia tri cua a.

A. a=-1 hoic a=1. B.a=2 hoac a=0
C. a=0. D.a=2.

Loi giai

Chon D.

Chon A(O;O;l)eA

Taco = )ma(a)//Ac> (e)™4 @{1 a-b=0 {a+b l()
My = (1ab) Ag(a) b=l b=1

Mat khac (a) tao V&i cac truc Ox, Oz c4c goc bang nhau, suy ra sin(ﬁ( o)’ |) sm(”( );k) Vi

i =(10;0)

k =(0;0;1)

= T(”)'i? = qﬁ(a)'kq |b|<:>b +1, thé vao (*), ta dugc {azz.
] |k| 11 a=0

Khi a=2 thi b=-1 (thoa mén), khi a=0 thi b =1 (khdng thoa mén)
Vay a=2.



Cau 73: [2H3-5.8-4] Trong khong gian véi hé toa d6 Oxyz , cho dudng thang A

X__3:1:Z_+1 Véldll‘f)’ﬂg
2 3

X+3 y-1 z+2

thang d : N . Viét phuong trinh mat phang (P) di qua A va tao véi duong thing
d mét goc 16n nhat.
A. 19x-17y-20z-77=0. B. 19x-17y—-20z+34=0.
C. 31x-8y-5z+91=0. D. 31x-8y-5z-98=0.
Hudéng dan giai
Chon D.
Cach 1:

Puong thing d c6 VTCP la u, =(3,1,2).

Puong thing A di qua diém M (3;0;-1) vac6 VTCP la u=(12;3).

Do Ac(P) nén M €(P). Gia st VTPT cia (P) 1a n=(A;B;C),(A*+B*+C* %0).
Phuong trinh (P) co dang A(X—3)+ By+C(Z+1)=O.

Do Ac(P) nénun=0< A+2B+3C =0« A=-2B-3C.

Goi « lagoc gitra d va (P). Taco

_ |uj.ﬁ [3A+B+2C| [3(-2B-3C)+B+2C]|
SN = +——— = =
uln| ViaJA*+BT+CT ia.f(-2B-3C) +B7+C?
) 5B+ 7C| 1 \/ (5B+7C)’
 J12/5B212BC +10C2 14 \5B? +12BC +10C?

TH1: Véi C =0 thi sina:\/E=@.
14 14

2
TH2: Vi C 0 dit t=2 taco sing = | )
C J14 \ 52 +12t +10
, 5t +7)°
Xét ham so f(t):z(—) trén R .
5t° +12t+10
_ 2
Tacs /(t) = 50t +10t+1122.
(5t2 +12t +10)

f’(t)=0<::>—50t2 +10t+112=0<

5t+7)°
Va fim £ ()= fim —2 )
Xk x->2 5t° +12t +10
Bang bien thién



—n 7 8 +3C
t - -
J J
(1) — 0 + o -
5 75
N
0 5
Tir dé ta o Maxf (t) =12 khi t=2=2 -8 Knids sina=——. f(gj:@.
14 5 C 5 J14 5) 14

So sanh TH1 va Th2 ta ¢6 sina lon nhat 13 sing =

U1| o

B
c
Chon B=-8=>C=-5= A=31.

Phuong trinh (P) la 31(x—3)—8y—5(z +1)=0<:>31X—8y—52—98=0.
Cach 2:

Goi n=0 lavtptcaa (P)

u = (;2;3) la vtcp cia duong thang A .Kiém tra dk :n.u =0 loai duoc A, B
Lay M (3;0;-1) € A .Kiém tra ¢k M e (P) :Loai duoc C Vay chon D

Cau 74: [2H3-5.8-4] Trong khong gian véi hé toa d6 Oxyz , cho dudng thang A XT_B Y. ZTH va duong

X+3 y-1 z+2

thang d : n . Viét phuong trinh mét phang (P) di qua A va tao véi duong thang
d mot goc 16n nhat.
A. 19x-17y—-20z-77 =0. B. 19x-17y—-20z+34=0.
C. 31x-8y-5z+91=0. D. 31x-8y-5z2-98=0.
Hudéng dan giai
Chon D.
Cach 1:

Puong thing d ¢6 VTCP la u, =(3,1,2).

Puong thing A di qua diém M (3,0;-1) vac6 VTCP la u=(12;3).

Do Ac(P) nén M e(P). Giasir VTPT ciia (P) la n=(A;B;C),(A*+B*+C* %0).
Phuong trinh (P) c6 dang A(x—3)+By+C(z+1)=0.

Do Ac(P) nénun=0< A+2B+3C =0« A=-2B-3C.

Goi a lagéc gitra d va (P). Taco

Jl'.ﬁ|

U

_ BA+B+2c|  [3(-2B-3C)+B+2C|
I ViadAt+BT+C? ia.f(-2B-3C) +B7+C?
5B +7C]| 1 \/ (5B+7C)’

~ J14~J5B*12BC +10C2 14 \5B? +12BC +10C7 |

TH1: Véi C =0 thi sina:\/5=@.
14 14

sina =




1 (5t+7)2
J14 5t +12t +10

TH2: Vi C #0 dat t:g ta co sina =

2
Xét ham sb f(t):z(st;n trén R.
5t +12t+10
2
Tacé f,(t):—SOt +10t+1122'
(5t2 +12t+10)

8 (8 75
t=o= f|2|=22
5 5) 14

f'(t)=0<« -50t* +10t +112=0 < .
7 7
t——Lo¢[-L]-0
5 5

5t+7)°
Va lim (1) = lim — )
o e 512 1121 +10
Bang bién thién

—on 7 8 40
t - =
2 2
f’(;) — 0 + 0 -
3 7
£(2) \ / 14 \.
0 b
Tur d6 ta co Maxf (t)=E khit=2=B_8 knids sina=—1. f[ﬁ =@.
14 5 C 5 J14 5 14
So sanh TH1 va Th2 ta ¢ sina 16n nhét 1 sina =% khi gzg

Chon B=-8=C=-5= A=31.

Phuong trinh (P) la 31(x—3)-8y—5(z+1)=0<«> 31x—8y-5z—-98=0.
Cach 2:

Goi n=0 lavtpt caa (P)

U = (1;2;3) 1a vtcp ctia duong thang A .Kiém tra dk : nu =0 loai duoc A B
LAy M (3;0;-1) € A .Kiém tra ¢k M e (P) :Loai duoc C Vay chon D

Cau 75: [2H3-5.9-3] Trong khong gian vai hé toa do Oxyz, cho hai diém M (-12;4) va N(0;1;5). Goi
(P) la mat phiang di qua M sao cho khoang cach tir N dén (P) 1a 16n nhét. Khi d6, khoang cach
d tr O dén mit phang (P) bang bao nhiéu?

1 1
A d=2" B.d=+3. C.d==. D.d=———.
3 V3 3 J3

Léi gii



Cau 76:

Cau 77:

Goi H Ia hinh chiéu cia N 1én mat phang (P). Khi d6, tam gidc MNH vudng tai H nén

NH < NM . Do do, dé khoang cach tir N dén mat phang (P) lon nhat thi M =H hay (P) qua

M va c6 vecto phép tuyén 1a MN = (L-1;1).

Suyra: (P):(x+1)—(y—2)+(z-4)
v dlo(py 13

vy 4(0(P) = e 3

[2H3-5.9-3] Trong khong gian véi hé toa do (Oxyz), goi | la giao diém cua duong thang

d: x-1_ y+1= Z+2

1

0= Xx-y+z-1=0

va mat phang (P):x+2y+2z-7=0. Tinh khoang cach tr diém M ed

2 2
dén (P), biét IM =9.
A 32 B. 2.5. C. /15, D. 8.
Loi giai
Chon D
M
r
9

[

Goi H lahinh chiéu cia M 1&n mit phang

L —

Tac6é MIH =(d,(P)). Khi d6 sin MIH =‘C05(l_jd,ﬁ(P)) _[2+4+2 8

33 9

Suy ra d (M, (P))=MH =Ml.sin MIH :9%:8.

[2H3-5.9-3] Trong khdng gian véi hé toa dd Oxy, cho mat phang (P):(m-1)x+y+mz-1=0 va
diem A(L12). Véi gid tri nao cia m thi khoang cach tir diém A dén mat phang (P) 1a 16n nhat.

Lo gii
Chon A.
m-1+1+2m-1 3m-— Om? —6m+1
oin -t
\/(m—l) +1+m? J2mi—2m+2  V2m*-2m+2
2
Xethamss  f(m)=—m —OM+L o iécdinh D=R.

2m? —2m+2



=5
. —em?+32m-10 m
f'(m)= ~;f'(m)=0s 1.
(2m*—2m+2) m=3
Bang bién thién
" — o0 1 5 +o0
3
f'(m) - 0 + 0 —
2 14
2 3
S (m) \ / \
0 k4
2

Vay, d(A,(P)) 16n nhat khi va chi khi f(m) Iénnhat < m=5.
N T N ey o2 A(213),
Cau 78: [2H3-5.9-3] Trong khéng gian vai hé toa 6 Oxyz , cho hinh hop ABCD.A'B'C'D’ cd

B(0;-1-1), C(-% —2;0)1 D'(3-2,1). Tinh khoang céch tir diem A dén mat phang

A 2. B. 24/3. c. V2. D. 3.

Huwéng dan giai

(ABCD).

Chon C.

AB(-2,-2,-4)=-2(L12)=-2x

AC(-3-3,-3)=-3(L,11)=-3y

Mat phiang (ABCD) qua diém A va nhan [iﬂ =(~L110) 1a vec to phap tuyén nén co phuong
trinh —x+y+1=0.

d(A;(AB'C'D'))=d(D’;(ABCD))= 2y,

V2

Cau 79: [2H3-5.9-3] Trong khdng gian véi hé toa do Oxyz, viét phuong trinh mat phang (P) di qua
M (1,1 2) sao cho khoang cach tir diém N (3;—1,4) dén mat phang (P) 1a16n nhat.
A . x—y+z-8=0. B.x—-y+z-2=0. C.x—-y+z+2=0. D.x—y+z+8=0.
Huwéng dan giai
Chon B.
Ta c6 d(N,(P))<MN. Do d6 khoang céch tr diém N dén mat phing (P) lon nhit khi
d(N,(P))=MN xdy ra < MN L (P). Nhu vay mat phang (P) can tim Ia mat phang di qua
diém M va vuéng géc véi MN . Tacé MN = (2;—2;2) 1a vécto phap tuyén cua (P).
Vay phuong trinh mét phang (P): 2(x—1)—2(y-1)+2(z—-2)=0 hay x—y+z—-2=0.



Cau 80: [2H3-5.9-3] Trong khong gian véi hé truc toa do Oxyz, cho duong thang d c6 phuong trinh

%:%:%2 va mat phing (P):x+2y—2z+3=0. Tim toa d6 diém M trén d co cao do
dwong sao cho khoang cach tir M dén (P) bang 3.
A. M (10;21;,32). B M(51117). C. M(L35). D. M (7;15;23).

Huéng din giai
Chon A.
Goi M thudc duong thang d c6 dang M (t;1+2t;2+3t).
. t+2(1+2t)-2(2+3t)+3
Theo dé: d(M,(P)):3<:>| r20r2) 2243+ |:3<:>|1—t|:9
12+22+(—2)2

t=-8=M(-8,-15;-22)
=N
t=10= M (10;21;32)

Do M ¢6 cao d6 duong nén ta nhan M (10;21;32).

Cau 81: [2H3-5.9-3] Trong khéng gian vai hé toa 6 Oxyz , cho hinh hop ABCD.A'B'C'D’ cb A(Z?l; 3)'

B(0:-L-1), C(=5-20) D'(3-21): 1 knoang cach tx diém A dén mat phing

A 2. B. 24/3. c. 22. D. /3.

Hudéng dan giai

(AB'CD).

Chon C.

AB(-2,-2;-4)=-2(L12) = -2x

AC(-3-3,-3)=-3(L11)=-3y

Mit phang (ABCD) qua diém A va nhan [)?,ﬂ =(-110) 1a vec to phép tuyén nén c6 phuong
trinh —x+y+1=0.

d(A;(AB'C'D'))=d(D’;(ABCD))= =2 o5

N

Cau 82: [2H3-5.9-3] Trong khdng gian véi hé toa do Oxyz, viét phuong trinh mat phang (P) di qua
M (1;,1;2) sao cho khoang cach tir diém N (3;—14) dén mat phang (P) Ia lén nhét.
A x—y+z-8=0. B.x—-y+z-2=0. C.x—-y+z+2=0. D.x—y+z+8=0.
Hwéng dan giai
Chon B.
Ta c6 d(N,(P))<MN. Do d6 khoang cach tir diém N dén mat phiang (P) lén nhét khi
d(N,(P))=MN xayra < MN L (P). Nhu vay mit phang (P) can tim 1a mat phang di qua diém
M va vudng géc véi MN . Tacé MN = (2;—2;2) 1a vécto phap tuyén cua (P).
Vay phuong trinh mat phang (P): 2(x-1)—2(y-1)4+2(z—2)=0 hay x—y+z—-2=0.



Cau 83: [2H3-5.9-3] Trong khong gian véi hé truc toa d6 Oxyz, cho duong thang d c6 phuong trinh

%:YT_l:%Z va mit phang (P):x+2y—-2z+3=0. Tim toa do diém M trén d c6 cao do
dwong sao cho khoang cach tir M dén (P) bang 3.
A. M (10;21;32). B M (51%17). C. M(£35). D. M (7;15;23).
Huwéng dan giai
Chon A.

Goi M thudc duong thang d c6 dang M (t;1+2t;2+3t).
t+2(1+2t)-2(2+3t)+3
222 g

Theo dé: d (M, (P)) 3o -t]=9
2 2 2
1" +2°+(-2)
t=-8=M (—8; -15; —22)
=
t=10= M (10;21;32)
Do M ¢6 cao d6 duong nén ta nhan M (10;21;32).

Cau 84: [2H3-5.9-3] Trong khong gian v&i hé toa dd Oxyz, cho dwong thing d:%z%: Z—IH va mat phing
(a):x—2y—2z+5=0.Tim diém A trén d sao cho khodng cich tir 4 dén (o) béng 3, biét A c6 hoanh do
dwong.

A. A(0;0;-1). B. A4(-2;1,-2). C. A(2;-1,0). D. A(4-2;1).

Lovi gidi. Goi A(25;,—1;—1+41)ed véi t> 0.

2t —2(—t)—2(=1+1)+5
Theo dé bai, ta c6 d[A,(a)]:3<:)| ) e ) B PO 2|
JP+(=2) +(-2)

=1
&P2+7=9% ! —t=1— A(2;—1,0). Chon C.
t=-8

Cau 85: [2H3-5.9-3]Cho mat phang (P):2x+2y-2z+15=0 vamat cau (S):x*+y*+2°-2y-2z-1=0.

Khoang cach nhé nhét tir mot diém thudc mét phang (P) dén mot diém thuoe mat cau (S) 1a

A 33, B. V/3. c. V3 p. Y3
2 2 3
Giai
Chon A.

Mit cau (S) c6 tam 1(0;L1) va ban kinh R =+/3. Goi H 14 hinh chiéu cia I trén (P)vaAla
giao diém cua IH véi (S). Khoang cach nhé nhat tir mot diém thugc mat phing (P) dén mot

diém thudc mit cau (S) ladoan AH. AH =d(I,(P))-R =¥.
Cau 86: [2H3-5.9-3] Trong khong gian véi hé truc toa do Oxyz, cho hai diem A(3;-3;-2), B(L-2;0) va
mit phang (P):2x+2y—z-4=0.Dbiém M thujc dudng thing AB sao cho khoang cach tir M

dén (P) bang 2. Tim toa do hinh chiéu vudng gdc ciia M 1én truc Ox, biét z,, <0.



Cau 87:

Cau 88:

A. (5;0;0). B. (7;0;0). C. (1,0;0). D. (3;0;0).

Loi giai
Chon B.
x=1-2t
Tacé AB = (—2;1; 2) . Puong thang AB c6 phuong trinh tham s6 dang: {y =—-2+t .
zZ= 2t

biém M (1-2t;—2+t; 2t)thudc duong thang AB.

4(M,(P)) =2 |2(1—2t)+2(;2+t)—2t—4| 2 o |at-6=6 @{

—4t-6=-6 [t=0
—4t-6=6
Do z,, <Onéndiém M (7;-5; -6).

Vay hinh chiéu vudng goc ciia M 1én truc Ox la (7;0;0).

[2H3-5.9-3] Trong khong gian véi hé truc toa do Oxyz, cho diem M (2;1,4) va duong thang

x=1+t
A:{y 2+t . Toadd diém H thudc A sao cho doan thaing MH nho nhat.
z=1+2t

A. H(L21). B. H(3;4,5). C. H(0;1;-1). D. H(2;3;3).
Huwdéng dan giai

Chon D,

H thuoc A = H (1+t;2+1;1+2t).

MH = J(L1—t) +(L+t) +(3-2t) =6t ~12t+11 = [6(t-1)’ +5>5

MH nho nhat < t=1=H(2;3;3).

[2H3-5.9-4] Trong khong gian véi hé toa do Oxyz, cho cac diém ©(%:0:0)  A(L0,0) B(0:L0) s
C(0:0:1) Hei 6 bao nhiéu diém céch ddu cac mit phing (048) | (0BC) (0C4) (ABC),
Al B. 4. C.5. D.s.
Huwéng dan giai
Chon D.
(OA4B) = (Oxy)
(OCD)(QW)
(CDA) = (0xz)
(ABC):x+y+z=1

Taco . Goi P(a;b;c) 1a toa d6 diém can tim.

|a+b+c—ﬂ
5
Co tat ca 8 truong hop va déu cé nghiém. Cu thé:
a=b=c

Theo d& bai, ta can c6 |¢| = |p|=|c| =

a=b=-—c
o« ld=ll=k—|" ="

—a=b=c



la+b+c—1|

e Mai truong hop trén két hop véi | =

sinh ra hai truong hop.

Cau 89: [2H3-5.9-4] Trong khéng gian voi hé toa d6 Oxyz cho mat cau
(S):(x=1)" +(y—2)"+(z-3)" =9 vamat phang (P):2x-2y+z+3=0. Goi M (a;b;c) 1a diém
trén mét cau (S) sao cho khoang cach tir M dén (P) la 1én nhat. Khi d6
A. a+b+c=5. B. a+b+c=6. C.a+b+c=7. D. a+b+c=8.

Huéng dan giai

Chon C.
Mt cau (S):(x-1)" +(y-2)"+(z-3)" =9 co tam 1(1;2;3) vabankinh R=3.
Goi d 1a duong thing di qua 1(1;2;3) va vudng géc (P)

X=1+2t
Suy ra phuong trinh tham sb cta duong thang d 1a <y =2-2t.

z=3+t
Goi A B lan lugt la giao cua d va (S), khi d6 toa do A, B ing véi t 1a nghiém ciia phuong trinh

t=1

(1+2t—1)2+(2—2t—2)2+(3+t—3)2=9<:>L_ .

Vi t=1= A(3;o;4):>d(A;(p)):§.

Vi t:—1:B(—1;4;2):>d(B;(P)):§.

V6i moi diem M (a;b;c) trén (S) taludn co d(B;(P))<d(M;(P))<d(A;(P)).
Vay khoang cach tir M dén (P) l1a16n nhat bang % khi M (3;0;4)

Dodd a+b+c=7.



Cau 90: [2H3-5.9-4] Trong khong gian vSi hé toa d6 Oxyz cho mat cau
(S):(x=1)"+(y-2)"+(z-3)" =9 vamat phing (P):2x—2y+z+3=0. Goi M (a;b;c) 1a diém
trén mét cau (S) sao cho khoang cach tir M dén (P) 1a 16n nhat. Khi d6
A. a+b+c=5. B. a+b+c=6. C.a+b+c=7. D. a+b+c=8.

Huéng din giai

Chon C.
Mt cau (S):(x—1)2+(y—2)2+(z—3)2 =9 c6 tam 1(1;2;3) va ban kinh R =3.
Goi d la dudng thang di qua 1(12;3) va vuéng goc (P)

Xx=1+2t
Suy ra phuong trinh tham s6 cia duong thang d 1a Jy =2-2t.

z=3+t
Goi A B lan lugt la giao cua d va (S), khi d6 toa do A, B ng véi t 1a nghiém cia phuong trinh

t=1

(1+2t—1)2+(2—2t—2)2+(3+t—3)2:9<:>L .

Vi t=1= A(s;o;4):d(A;(p))=§.

Véi t=—l:>B(—1;4;2):>d(B;(P))=§.
V6i moi diem M (a;b;c) trén (S) taludn c6 d(B;(P))<d(M;(P))<d(A;(P)).
Vay khoang cach tir M dén (P) la I6n nhat bang % khi M (3;0;4)
Do d6 a+b+c=7.
Cau 91: [2H3-5.9-4] Trong khong gian véi hé toa do Oxyz , cho A(a;O;O), B(O;b;O), C(O;O;C) véi @, b,
C duong thoaman @+D+C=4 Bitringkhi @, D, C thay déi thi tim | mat ciu ngoai tiép tir dién

M (£L-1) t6i mat phing (P)

OABC thusc mit phing (P) ¢b dinh. Tinh khoang céch d tir
A d=43. B.dz%. C.dzg. D.d=0.

Huéng dan giai

Chon C.
Vi A(a;0;0), B(0;b;0), C(0;0;c) vai a, b, ¢ duong = OABC la tam dién vudng.
Goi | latam mit cau ngoai tiép ta dién OABC = I@;g;gj

Theo gia thiét a+b+c=4 < 2.%+2.g+2.%:4

& 2%, +2y, +22, =4
S X +Y, +Z, =2



= Tam | nam trén mat phang (P):x+y+2z-2=0
Cpe1-1-2 1

JRVCNETRETIN

Vay d =d(M,(P))

Cau 92: [2H3-5.10-3] Trong khdng gian véi hé toa dd (Oxyz), cho diém A(L0;0). Véi o la tham so thyc,

Cau 93:

goi d, la giao tuyén cia hai mat phang (Pa):Sina.x+sinaCOSa.y+C032 a.z+cosa=0 va

(Q,):cosa.x+sin’ a.y —sinacosa.z—sina =0. Tinh khoang cach tir A dén d, .

A 5. B. V3. C. 2. D. 2.
Loi giai
Chon D.
_ [sinacosa.y+cos’ a.z+cosa =0
Chon M (0;y;z)ed,, taco: ¢ _ _ oSy=0z=-
sin“a.y—-sinacosa.z—sina =0 Cosa

Suyra:M(O;O;— L j:m=[l;0; ! j
oS oS«

Puong thang d, c6 vecto chi phuong 1a:

u= [E@] = (~2sin’ & cos” &r;cos® e +sin” a.cos a;sin®  —sin a..cos” )

[u, MA] |(1;sin3 a +2sin® @.cos a —Ssin ..cos® o, — oS a)|

vay d(Ad, )=t = _ _ _ 2.
u ‘(—Zsmza.cosza;cosw;sm3a—3|na.cosza)‘

[2H3-5.10-3]Trong khong gian véi hé truc toa do Oxyz, cho 2 duong thing
X+1 y-1 z-2 X y+2 z-3 - 2 , \ -
d,: = = , d,i—= =——. Mat phang (P) chta d, va song song véi d,.
12—132—12—3"09() ' 9 509 Vol &,

Khoang cach tr M (11,1) dén (P) la
5
A 3. B. —. C. 4. D. 1.
V3
Huéng din giai
Chon A.

Puong thing d, di qua A(-112) vaco VTCP u, =(2;-13)

Duong thang d, ¢6 VTCP u, =(-1,2;-3)

[0, U, |=(-3:3.3)=-3(L-1-1).

Vi (P) chua d, vasong song véi d,nén suy ra (P) di qua A(-112) vacé VTPT n=(L-1-1)
ciing phuong voi [uj, @] ¢6 phuong trinh 1a: (P):x—y—-z+4=0.

Khoang cach tir diém M (1,1;1) dén mp(P) la:

d(M,(P))z%zx@.



X=1+t
Cau 94: [2H3-5.10-3] Trong khdng gian véi hé toa do Oxyz, cho duong thang A:qy=0 (teR) vacac
z=—t
diem A(2;14-1), B(-12;0). Goi d 1a duong thang di qua B, cat duong thang Ava c6 khoang
cach tir A téi d 1on nhat. Khang dinh nao sau day dung?
A. Puong thang d vudng géc véi duong thang A.
B. Puong thang d vudng géc vai truc Oz,
C. buong thang d vudng goc vai truc Ox.
D. buong thang d vudng goc vai truc Oy.
Huéng dan giai
Chon C
Giasir d cit A tai M (t+1;,0,-t). Taco BM = (t+2;-2;—t)1a vecto chi phuong cua d

[AB.BM] 2=ty «(2-2t) +(4—t) [of—20t+24
d(A1(d)): |W| \/ (t+2)2+4+t2 N\ 22+4t+8

6t° — 20t + 24 F1(t) = 64t> — 256
2t2 +4t+8 2t +4t+8’
Lap BBT taco f(t) datgid tri I6n nhat khi t=-2= BM =(0;-2;2)
Vay Puong thang d vuéng goc vai truc OX.
Cau 95: [2H3-5.10-3] Trong khéng gian véi hé toa dd Oxyz, cho ba diém A(L,-10), B(1,0;-2), C(3;—1-1).
Tinh khoang cach tir diém 4 dén duong thiang BC .
A 2L B, Y14 c. Y21 p. Y.
6 = 2 2 2
Huwéng dan giai

Xét f(t)= f'(t)=0=t=%2.

Chon B.
Tacé 4B=(0;,—2) va BC =(2;—11). Suy ra {A_'B,B_'C}:(—l;—4;—2).

[B5¢| i i

Khi d6 d[4,BC)= R

Cau 96: [2H3-5.10-4] Trong khéng gian voi hé toa do Oxyz mat phang
(P):(m2+m+1)x+2(m2—1)y+2(m+2)z+m2+m+1:0 luén chira duong thing A cd dinh

khi m thay d6i. Tinh khoang cach tir goc toa do dén A.

1 1 1 1
A —. B. —. C. —-. D. —.
5 J6 2 3
Huéng dan giai
Chon D.

Céch 1: Tacé (P):(m2+m+1)x+2(m2—1)y+2(m+2)z+m2+m+1:0

& (X+2y+2z+1)m? +(x+2z +1)m+Xx -2y +4z+1=0



X+2y+1=0 X=-1-2t
Phuong trinh nghiém dung véi moi m << x+2z+1=0 oqy=t
X—-2y+4z+1=0 z=t
Vay (P) ludn chira duong thang c¢é dinh A ¢6 PT nhu trén.
Goi H(-1-2t;t;t)e A lahinh chiéu cua O 1én A.

= OH.U, =0 —2(-1-2t)+t+t :0<:>t:—% =H (—1;—3;—Ej

3 3 3
1
=0H=—.
V3
Cach 2: Ldy m=0=(R,):x-2y+4z+1=0. o
Lay m=-1=(P,):x+2z+1=0.
X—2y+4z+1=0
S A=(R P A :
e (R)(R)= {x+22+1:0
Trong hé¢ tréndat z=t= x=-1-2t;y =t d(O;A
Xx=-1-2t S N
= A:qy=t M Ua
z=1
£ - ":O—N[’@] 1
Lay M (-10;0)e A, u, =(-2L1) =d(0;A)=—xF—=—".
FNE

Cau 97: [2H3-5.10-4] Trong khong gian véi hé (OXY2) cho diém M$1;2;3) : A(lf 0;0) . 8(0;9;3) . buong
thang A di qua M va théa man tong khoang cach tir cac diém A ; B dén A I6n nhat ¢6 phuong

trinh 1a:
A.A:x—lzy—222—3. 5.A:x—lzy—ZZZ—BI
6 2 -3 6 -3 2
C.A:X_lzy_zzz_B. D.A:X_l:y_2:2_3
-3 6 2 2 -3 6
Huwdéng dan giai.
Chon B.

Taco d(A;A)+d(B;A)<MA+MB.
Pé tong khoang cach tir cac diém A ; B dén A 16n nhét thi.
MA_LA

d(A;A)+d(B;A) = MA+ MB .
(A Q) +d(B;A) = MA+ @{MBM

Suy ra d qua M, vtcp u = [mm] =(-6;3-2)=(6;—3;2).

x-1 y-2 z-3
-3 2
Cau 98: [2H3-5.10-4] Trong khong gian véi hé (OXY2) cho diém M7(1;2;3) ; A(lf 0,0) . B(0;9;3) . Buong
thang A di qua M va théa mén tong khoang céch tir cac diem A ; B dén A 16n nhat c6 phuong
trinh 1a:

Viy phuong trinh dudng thang A can tim la: A



x=1 y-2 z-3 B A_x—lzy—zzz—3.

A A = = . VANK
6 2 -3 6 -3 2
coa Xzt y=2 z-3 D.a Xt _y=2_ z-3
-3 6 2 2 -3 6
Huwéng dan giai.
Chon B.

Taco d(A;A)+d(B;A)<MA+MB.
Dé tong khoang cach tir cac diém A ; B dén A 16n nhét thi.
MA LA

d(A;A)+d(B;A) = MA+ MB .
(A/A)+d(B;A) + @{MBLA
Suy ra d qua M, vtcp u = [W\Mﬁ] =(-6;3,-2)=(6;—3;2).

1 y-2 z-3
-3 2

Vay phuong trinh duong thang A cantim 1a: A X6_

Cau 99: [2H3-5.13-3] Trong khdng gian véi hé truc toa do Oxyz , cho hai diém A(l; 2;2), 8(5; 4;4) va mat

phang (P):2x+y-z+6=0 Néu M thay doi thuoc (P) thi gia tri nhé nhat ciaa MA? + MB? a

A. 60. B. 50. c. 22 p. 28

3 - 25
Huéng dan giai
Chon A.
AB?

Goi 1(3;3;3)1a trung diém doan AB. Tacd MA® +MB* =2MI* +
Do d6 MA’ + MB? dat gia tri nho nhat khi M1 L (P).

6+3-3+6| —
Ml =d(I,(P))=———=2J6; AB=+4°+2°+2° =/24.
( ( )) VA+1+1 v e

MA? + MB? = 2(2\%)2 ;

Cau 100: [2H3-5.13-3]Trong khong gian véi hé toa ¢6 Oxyz , cho mit cau
(S): (x=2)° +(y—=3)*+(2—5)" =9 vatam gidc ABC véi A(5;0;0), B(0;3;0), C(45;0). Tim
toa do diém M thudc cau (S) sao cho khéi tir dién MABC c6 thé tich 16n nhat.
A. M (0;0;3). B. M(2;3;2). C. M(2;3;8). D. M (0;0;-3).
Hudéng dan giai
Chon C.



1
VM.ABC = §-SABC MJ

DE V, asc 16N nhat < MJ 16n nhat < MJ L (ABC)
=M =13 (S)
Phuong trinh mit phang (ABC): z=0

X=2
buongthang JI: < y=3 = M(2;35+t)
Z=5+t

Me(S)= (2-2)" +(3-3) +(5+t-5)" =9 =t =43
=M (2;3;2),M,(2;3;8)

Do MJ =d(M,,(ABC))>d(M,(ABC)) = M,(2;3:8)

x=1+t
Cau 101: [2H3-5.13-3]Trong khdng gian véi hé toa d6 OXYZ , cho diém M (2;1; 4) vaduong thang A:Jy =2+t . Timtoa

z=1+2t

d6 diém H thuoc duong thing A sao cho doan MH ¢6 d6 dai nho nhét.

A. H (2;3;3). B. H (1;2;1). C.H (0;1;—1). D. H (3;4;5).

Huwong dan giai
Chon A.
HeA=H(1+t;2+t1+2t).

MH :\/(t—1)2+(1+t)2+(2t—3)2 =/6t2 —12t+11 =/6(t-1)" +5> /5.
Dau "=" xay ra <t=1.
Vay H(2;3;3).

Cau 102: [2H3-5.13-3] Trong khéng gian véi hé truc toa o Oxyz , cho mét phang (P) va duong thang (
X+l y-2 742
2 1
cat mat phang (P) tai diém M . Goi N la diém thuoc (d) sao cho MN =3, goi K Ia hinh chiéu

d)
twong ung c6 phuong trinh 1a 2x—y+3z-3=0 va . Biét duong thang (d)

vudng goc cua diém N trén mit phang (P). Tinh d¢ dai doan MK .

A MK=—"_ B. MK =" C. MK=4—\/ﬂ. D. MK = Y105
105 421 7 7

Huwéng dan giai
Chon D.



(Y b
P

(P)co vec to phap tuyén n=(2;-13), (d)c6 vec to chi phuong U =(-2;1-1).

: : : nu 8 4 J5
Goi a lagocgitra (P) va (d). Taco: sina =|—=|= = = C0Sa = ——.
(Preate) T R R
Tam giac MNK vuéng tai K nén c05a:£:%<:> MK :ﬁ_gzﬁ
J21 MN J21 7

Cau 103: [2H3-5.13-3] Trong khéng gian véi hé toa do Oxyz, cho diém M (1;1; —2) va hai duong thang

(Al):x;zzlzz—_l; ( 2)'ﬁzy—ﬂ:ies. Lay diém N trén (A,) va P trén (A,) sao cho

-1 1 1 2 1 -1
M,N,P thang hang. Tim toa d6 trung diém cua doan thang NP.
A. (0;2;3). B. (2,0;,-7). C. (1-3). D. (1,1,-2).
Loi giai
Chon D.

NeA = N(2-t; t; 1+t), PeA, = P(2t; -1+t —6-t).
MN = (1-t;t-1;3+t)

MP = (2t'-Lt'~2;-4-1)

Ba diém M, N, P thing hang< MP =kMN

2t'-1=k(1-t) o' —1=—(t'-2) t'=1 B
ot-2=k(t-1) ©it-2=k(t-1) o {k=-— Q{t >

t—-1 t=
—4—-t'=k(3+t —t'—4=Kk(t+3
(3+) (t+3) —5=(t‘—_11)(t+3)
= N(0;2;3), P(2;,0,-7)
Toa do trung diém ciia NP 1a: (L1,-2).
Cau 104: [2H3-5.13-3] Trong khong gian véi hé toa d6 Oxyz, cho mat cau
X=2-5t
(S):x*+y*+2*—2x—-4y+2z-3=0 va duong thang d :{y=4+2t Puong thing d cit (S) tai
z=1

hai diém phan biét A va B. Tinh d6 dai doan AB ?



V17 2429 J29 217

A —. B. ——. cC. —. D. ——.
17 - 29 29 17
Hwéng dan giai
Chon B.
Toa d6 cac giao diém cua d va (S) Ia nghiém cua hé phuong trinh sau:
X=2-5t
y=4+2t
z=1

X2 +y +7°—2x-4y+22-3=0 (¥
Tir (*) ta c6: (2-5t)" +(4+2t)" +12 —2(2-5t) - 4(4+2t)+2-3=0

t=0
&2t -2t=0 2
29
48
X=—
x=2 2 igo 48 120
Véi t=0 =4= A(2;4;1) hoac t=— =—=B|l— —;1
Gi =y=4=A( ) hoic 29:>y29:>(2929j
z=1
z=1
Vay AB = _10.4 ., :AB:@.
29 29 29

Cau 105: [2H3-5.13-3] Trong khong gian véi hé toa do Oxyz, A(0;-12) va B(10;-2) Ian luot 1a hinh

chiéu vudng goc cta diém I(a;b;c) trén A:E:yTﬂzz;lz va (P):2x-y-2z-6=0. Tinh
S=a+b+c.
A 3+42. B. 5++3. C.0. D. 4+4/3.
Hudéng dan giai
Ha; be)
E:l

Bél;ﬂ;-l}
Chon C.
Taco A:X=YTL_272 5 (41-1)

4 1 -1

(P):2x-y-2z-6=0=n=(2;-1-2)



Cau 106:

Goi d 1a duong thang di qua B(1;0;-2) va vuéng goc véi mp(P), phuong trinh tham sb ciia d 1a:
X=1+2t

y=-t
1=-2-2t

Vi B la hinh chiéu cia I trén (P)nén 1 ed = | (1+ 2t;—t;—2—2t)
= Al =(1+2t;1-t;—4-2t)
Vi Alahinh chiéu cia I trén A nén = Al La= Al.a=0 = 4(1+2t)+1-t—(-4-2t)=0

=>t=-1
Do d6 | (1+2t;—t;-2-2t)=(-110) >a=-Lb=1Lc=0

Vay a+b+c=0.
X=2+t
[2H3-5.13-3] Cho duong thing d,:{y=2+t va d,: XZZ - y‘32 - 2‘12. Goi d 1a dudng
z=-1-2t - -

thang vudng gdc chung cua d, va d,, M (a,b,c) thuoc d, N(4;4;1). Khi ¢ dai MN ngéan nhat

thi a+b+c bang?
A 5. B. 4. C.6. D. 9.

Loi giai
Chon D.
Goi P(2+t;2+t;-1-2t)ed, va Q(2+4t";2-3t";2-t')

Taco: a=(L1-2), b=(4-3;-1) va PQ = (4t'—t;-3t' —t;~t'+ 2t +3)

. aPQ=0 [4t'-t-3t'—t-2(-t'+2t+3)=0
Khidé: 1.~ &
bPQ=0  |4(4t'—t)-3(-3t'-t)-1(-t'+2t+3)=0
3t'-6t=6 t'=0
R -
26t'-3t=3 [t=-1

Suy ra P(LL1) va Q(2;2;2) = PQ =(L11)

X=1+t
Nén d:qy=1+t
z=1+t

Goi M (1+t;1+t;1+t) nén NM =(t-3;t-3;t)
Do dé: NM = /(t=3)" +(t=3)° +1* = /3 —12t+18 = 3(t—2)’ +6 /6

Doan thing MN ngén nhit bing +/6 khi t=2.
Suyra M(3;3;3)=a+b+c=9.




Cau 107:

Cau 108:

Céau 109:

[2H3-5.13-3] Trong khong gian voi hé toa do Oxyz, cho diém 1(2;—3;—4) va duong thang

X2 _y+2_z. M3t cau tam | tiép xGc vé6i duong thang d tai diém H . Tim toa do diém

3 2 -1
H.
A. H=(4;2,-2). B. H=(L0;-1). C.H= —E;O;1 . D.H= —i;—l;—i :
2 2 2 2
Loi giai

Vi mit cau tdm | tiép xuc véi duong thang d tai diém H nén H 1a hinh chiéucaa | 1én d.
X=-2+3t

Taco d co phuong trinh tham sb: { y = -2+ 2t (t € R) va co mot VTCP E =(3,2-1).
z=—t

Hed=H(-2+3t;-2+2t;-t) = IH =(-4+3t;1+2t;4-t).

[2H3-5.13-3] Trong khong gian véi hé toa d Oxyz cho mat cau

(S):x*+y*+2> —6x+4y-2z+5=0 va hai duong thing d, : Xl_lz yzz B Z;Z ;

d,: %2 = % = Z—_S Hai diém M, N lan lugt thudc hai dudng thang d, va d, sao cho dudng

thang MN cat mat cau (S) tai hai diém A, B. Tim toa do diém N dé doan thing AB c6 do dai I6n
nhat.
A. N =(0;-2;2). B. N =(4-31). C. N=(2,0;1). D. N =(-2,-4;3).

Loi gidi
Kiém tra ba diém M, N, khong thing hang.
Pé sai — khong cé dap an
Chua kiém tra.
[2H3-5.13-3] Trong khong gian véi hé toa dd Oxyz, cho hinh hop ABCD.A'B'C'D’ véi toa do céc
dinh 1a A(0;-10),C(210), B'(2-12) va D'(0;1;,2). Cac diém M, N lan lugt thay déi trén
cac doan A'B’ va BC sao cho D'M L AN . Tim d¢ dai nho nhat cua doan thang MN.

A 3. B. 6. C. 2. D. 24/3.
Loi giai



X=t
Phuong trinh duong thang A'B’ co dang: {y=—-1 (te ]R)
z2=2
piém M € A'B' = M (t;—12)
X=2
Phuong trinh duong thang BC c6 dang: {y =Kk (k € ]R)
z=0

piém N <5 = Nz ) NG, IR O (:-20)
a2k 2 - ¢ e )

= MN,;, :\/(Z—t)z+t2+4:\@ tai t=1.

110: [2H3-5.13-4] Trong khong gian véi hé toa do Oxyz, cho mat cau (8):

2 2 2 . -
(x+1)"+(y-2)"+(z-1)" =3 v hai didm A(1,0,4), B(0’1’4). Céc mat phing (R). (R)

chira duong thang AB va lan luot tiép xdc véi mat cau (S) tai cac diém H,, H,. Viét phuong
trinh duong thang H,H,.



1
X=—+1
X=-1+t X=-1+t i X=-1+t
A Jy=2+t . B.qy=2+t . C. y:E+t. D.y=3+t .
z=2 z=4 7=4+t z=2
Loi giai
Chon A.

Tacé (S) cotam 1(~12;1) va ban kinh R =+/3,

1-t
t .
4

X
Puong thang A di qua hai diém A, B ¢ phuong trinh < y
z

(IH,H,) diqua | vavuéng géc v6i AB nén c6 phuong trinh —x+y—3=0.
Goi H 1a giao diém cia AB va (IH,H,). Khido H (-12;4).

Goi M 1a giao diém caa H,H, va IH. Khido H,M L IH.

Ta co Ill\H/I = II\IAI_'IIZH = IEZZ :% nén Wz%m.Do do M (-12;2).

H,H, vuéng géc vai IH, AB nén c6 vtcp U:—%[m,ﬁJz(l;l;O).

X=-1+t
Phuong trinh H/H, : <y=2+t .
2=2

Cau 111: [2H3-5.13-4] Trong khdng gian véi hé toa dd Oxyz, cho bdn diém 4(3;0;0), B(0;2;0), C(0;0;6) va
D(1;1;1). Ki higu ¢ 1a dudng thang di qua D sao cho tong khoang cach tir cac diém 4, B, ¢ dén 4
I6n nhét. Hoi duong thang ¢ di qua diém nao dudi day?

A M(-1-2;1). B. N(5;7;3). C. P(34;3). D. 0(7;13;5).
Huéng din giai
Chen B. )
Kiém tratathay De(4BC):2x+3y+z—-6=0.
d[A,d|< AD
Taco {d[B,d|<BD = d[A,d|+d|[B,d|+d|C,d]< AD + BD+CD.
d[C,d]<cD
x=142¢
Dau "=" xay rakhi d 1 (4BC) tai diém D.Dod6 d:{y=1+3r——Ned.
z=1+4t¢

Cau 112: [2H3-5.13-4] Trong khong gian vai hé truc toa do Oxyz, cho ti dién ABCD co A(2;3;1),

B(4L _2), C(6:3,7) va D(, _2;2). Cac mat phang chira cac mat cua ta dién ABCD chia khdng

gian Oxyz thanh s6 phan la
A 9. B. 12. C. 15. D. 16.



Cau 113:

Huéng din giai
Chon C.
Ta c6 3 duong thang chia mat phang thanh 7 phan.

3 mat phing chia khdng gian thanh 8 phan, mit phang the 4 cit 3 mat phang trude thanh 3 giao
tuyén, 3 giao tuyén nay chia mit phang thi 4 thanh 7 phan, mdi phan lai chia 1 phan cua khéng
gian thanh 2 phan.

Vay 4 mat phang chia khdng gian thanh 8+7=15 phan

x+1 y-4 z-4
-2 -1
va céc diem A(2;3;-4), B(4;6;-9). Goi C, D la cac diém thay ddi trén dudng thang A sao cho

[2H3-5.13-4] Trong khong gian véi hé truc toa d6 Oxyz , cho dudng thang A:

CD =+/14 va mit cAu ngi tiép t dien ABCD c6 thé tich I6n nhat. Khi dé, toa do trung diém cia
doan thang CD la

A (Eﬁ&j B (@.—104.;&}
— 135’35 35 ‘5" 5 "5 )
C. (&EQJ D. (2;2;3).

28 '14° 28

Huéng din giai

Chon A.
x=-1+3t
C, D nam trén duong thang A:{y=4-2t
z=4-t

nén C(-1+3t;4—-2t;4-t),D(-1+3t,,4-2t,,4-1,).

AB =(2;3,-5); AC = (-3+3t,;1-2t;;8-t,); AD = (-3+3t,;1- 2t,;8—,).
Taco CD?=14=9(t, -t,) +4.(t, —t,) +(t, -t,) = (t, -t,) =1.

Do vai tro cua t;;t, nhu nhaunén ta dat t, =t +1.

Ta thay dé thé tich khdi cau noi tiép tir dién ABCD c6 thé tich 16n nhat thi ban kinh r cua khéi cau
phai [6n nhét.

, , 3V
Mat khéc ta co r = —282
o

Mt khac V5o :%.AB.CD.sin(AB,CD) khong doi. Vay dé r max thi S, min.



Cau 114:

Cau 115:

Mt khéc S, Secp khong doi. Do vy ta di tim min ctia S,ge + S ,gp -

Taco S,y +S,00 = (‘ [ AB,AC]+| A8, AD ‘)

[AB.AC] = (20 -13t )" +(1+13t )" +(11-13t )"

[ 4B, AC] = (1613t )" + (1413t + (2413t )"

bat 13t = x lUc nay ta co

f (x):\/(x—29)2 +(x+1)2 +(x—11)2 +\/(x—16)2 +(x+14)2 +(x+2)2 .

f (X) = /3x% — 78X+ 963 +/3x? + 456 .

f’(x _ 3x—39 N 3X =0<:>X=E:>t1=l

J3X? —78x+963  /3x* + 456 2 2
Vay 1(2;2;3).

] 2 2 2 i o
[2H3-5.13-4]Cho mat cau (5):(x=2)" +(y+1) +(z-3) =9 piém M(xyi2) di dong trén
(S). Tim gid tri nho nhét cua biéu thic P=[2x+2y-z+1§] :
A 2. B.6. C. 24. D. 3
Loi giai

Chon B.

Mt cau (S): (x—2)" +(y+1)" +(z-3)° =9¢c6 tam 1(2;-1;3), ban kinh R=3
Xét mit phang (P): 2x+2y—z+16 =0
Puong thang A qua I va vudng goc véi (P) c6 phuong trinh x=2+2t,y=-1+2t,z=3-t

gia tri tham s t tuong tng véi giao diém cia Dva (S) 1a t =+1
b A va(S) citnhau tai 2 diém: A(0;-3;4), B(4;1;2). Taco d(A,(P))=2,d(B,(P))=8
2x+2y-z+16| 1

=p
3 3

Ludn c6 2=d(A,(P))§d(M,(P))sd(B,(P))=8<:>23%P£8<:>6gP324

Ly M (x;y;2)e(S)= d(M ,(P)):

Vay B, =6 khi x=0,y=-3,2=4.

[2H3-5.14-3]Trong khdng gian véi h¢ toa do Oxyz , diém M (1;2;3) c6 hinh chiéu vudng gc trén truc
Ox la diém:



Cau 116:

Céu 117:

Céau 118:

A. (0;0;3). B. (0;0;0). C. (0;2;0). D. (10;0).
Huéng dan giai
Chon D.
[2H3-5.14-3] Trong khdng gian véi hé toa d6 Oxyz , cho mit phang (P):2x+3y+z-66=0 va
diém M (6;7;5). Tim toa do hinh chiéu H cua diém M trén mat phang (P).
A. H(10:13,7). B. H(10,-13,7).  C. H(10;-7;25).  D. H(10;7;25).
Hwéng dan giai

Chon A.
Goi d la duong thang qua diém M (6;7;5) va vudng goc véi mat phang (P) = d c6 vecto chi
phuong 13 U = ﬁm = (2;3;1).

X=6+2t
Phuong trinh tham sé cua duong thang d : {y=7+3t ,teR.

Z=5+t
Hinh chiéu H ctia M 1én (P) chinh 1a giao diém cua duong thang d va mit phang (P).
Hed=H(6+2t;7+3t;5+t)
He(P) =2(6+2t)+3(7+3t)+(5+1)-66=0<14t-28=0<t=2 = H(10;13,7)

[2H3-5.14-3] Trong khéng gian véi hé toa do Oxyz, diém M (1;2;3) ¢6 hinh chiéu vudng gdc trén truc
Ox la diém:
A. (0;0;3). B. (0;0;0). C. (0;2;0). D. (30;0).
Huwéng dan giai
Chon D.
[2H3-5.14-3] Trong khdng gian véi hé toa do Oxyz , cho mét phang (P):2x+3y+z-66=0 va
diem M (6;7;5). Tim toa d6 hinh chiéu H cta diém M trén mat phiang (P).
A. H(10:137). B. H(10,-13,7).  C. H(10;=7;25).  D. H(10;7;25).
Huoéng dan giai

Chon A.
Goi d la duong thang qua diém M (6;7;5) va vudng goc véi mat phang (P) = d c6 vecto chi
phuong la u=n,, =(2;3;1).

X=6+2t
Phuong trinh tham s cua duong thang d : {y=7+3t ,teR.

Z=5+t
Hinh chiéu H ciia M 1én (P) chinh la giao diém cua duong thang d va mat phang (P).
Hed=H(6+2t;7+3t;5+t)
He(P) =2(6+2t)+3(7+3t)+(5+t)-66=0<14t-28=0<t=2 = H(10;13;7)



Cau 119: [2H3-5.14-3] Trong khéng gian vai hé toa do Oxyz , cho diém M (—4;0;0) va duong thing
X=1-t
A:{y=-2+3t.Goi H(a;b;c) lahinhchiéucia M 1én A. Tinh a+b+c.
z=-2t
A 3. B. -1. C. 4. D. 5.
Hudéng dan giai
Chon B.
a=1-t
Puong thang A ¢6 VTCP la ﬂz(—1;3;—2), H(a;b;c)eA=3teR:{b=-2+3t. Taco:
c=-2t

MH =(5-t;—2+3t;-2t). H la hinh chiéu vudng géc cua M trén A khi MH LA < uMH =0

< -1(5-1)+3(-2+3t)-2(-2t)=0 <:>t=%.
1414 14
:>a+b+c:i+i—£=—1.
14 14 14

Céach khac
a=1-t

Puong thing A ¢6 VTCP la u=(-13,-2), H(a;bjc)eA=3teR:ib=-2+3t.
c=-2t

Tacé a+b+c=1-t-2+3t-2t=-1.

Cau 120: [2H3-5.14-3] Trong khdng gian véi hé toa o Oxyz, cho diém A(—2;-5;7) va mit phang
a):x+2y-z+1=0.Goi H lahinh chiéu cua A Ién («). Tinh hoanh d6 diem H .

A 4. B. 2. C. 3. D. 1.
Hwéng dan giai
Chon D.
Puong thang (A) di qua A(=2;-5;7) vanhan fi, =(1;,2;-1) lam VTCP c¢6 phuong trinh
X=-2+t
(A):iy=-5+2t
z=7-t

Goi H 1a hinh chiéu cua A lén (a). Khi d6, toa do cua H la nghiém cua hé

X=-2+t t=3
y=-5+2t x=1

= = x, =1.
z=7-t y=1
X+2y-z+1=0 7=4



Cau 121:

Cau 122:

Cau 123:

2 y—-1 z+41

[2H3-5.15-3] Trong khdng gian véi hé toa 6 Oxyz, cho duong thing 4 x;
diém 4(1;2;3). Toa do diém 4’ d6i xtng véi 4 qua d &
A. 4'(31,-5) B. 4'(-3;0;5) C. 4'(3;0,-5) D. 4'(3;1;5)
Huéng dan giai
Chon C. q B
buong thang ¢ c6 mét VTCP u, =(3;-11).

-1

Goi (o) la mat phing qua 4 va vudng goc véi ¢ nén co mot VTPT 7 =u, = (3-11).

Do d6 (a):3x—y+z-4=0.
Toa dd hinh chiéu vudng géc H cua 4 trén 4 théa man
x—2 y-1 z+1
3 -1 1 =H(2L-1).
3x—y+z—-4=0
Khi d6 H 1a trung diém ctia 44’ nénsuy ra 4'(3;0,—5).

1

va

[2H3-5.15-3] Trong khdng gian véi hé toa do Oxyz, cho mét phang (P):x+y-z-4=0 va diem
M (1,-2;-2). Tim toa d6 diém N ddi xtng véi diem M qua mat phang (P).
A. N(3;48). B. N(3,0;-4). C. N(3,0:8). D. N(3;4;,-4).
Huéng din giai
Chon B.

(P):x+y-z-4=0cOVTPT la n=(L1-1).
Theo d& duong thing MN qua M (1,-2;-2) va nhan n=(L1-1)lam VTCP.
Xx-1 y+2 z+2

Phuong trinh dudng thang MN :

1 -1
H =MN N (P) néntoadd H thoa hé:
X+y—-z—-4=0 X+y-z=4 [x=2
x-1 y+2 z+2<9X-y=3 <o y=-1
1 1 A —y-z=4 z=-3

= H(2,-1-3)
Xy =2X, — Xy =3
Mat khac, H 1a trung diém MN néntoadd N: <y, =2y, -V, =0 .
Xy =22, -7, =—4

[2H3-5.15-3] Cho tam gidc ABC véi A(L2;-1), B(2;-1;3), C(—4;7;5). Bo dai phan giac
trong cua AABC ké tir dinh B la
Iy AL c. 3B D. 2430
5 3 3
Giai

Chon.B.
Goi D(a; b;c) la chan duong phan gi4c ké tir dinh B. Ta c6



2(a-1)=-a-4

Eﬁ=é2=1:>K5=—165:>2@—2}>$+7c>b=11:>BD=&QE.
BC CD 2 2 3
2(c+1)=—c+5 c=1

(P):x-2y+2z-3=0

Cau 124: [2H3-5.15-4] Trong khong gian véi hé toa d6 Oxyz, cho mat phing va

S): X +y +2°+2x-4y-22+5=0

mat cau (S) . Gia sir diém M e(P) va €(s) sao cho MN

clng phuong v6i © =(L0:1) va khoang céch gitta M va N 12 16n nhat. Tinh MN .

A. MN =3, B.MN=1+2/2. C.MN=3/2. D. MN =14
Huwéng dan giai

Chon C.

Mit cau (S) co tam 1(-12;1) ban kinh R=1.

[-1-4+2-3

Taco d(1,(P))= R

=2>R nén (P) khong cit (S).

Goi d 1a duong thang qua | va vudng goc véi (P). Goi T la giao diém ctia d va mat cau (S)

thea d (T;(P))>d(1;(P)).

Taco d(T;(P))=d(I;(P))+R=2+1=3.
1.1-2.0+1.2
(2 + 2 Ero T 7

Puong thing MN c6 vécto chi phuong 1a U nén ta cé

Taco cos(u n )




=i:>(MN,(P))=45°.

N

Goi H 12 hinh chiéu cia N Ién (P). Taco MN = _NTS - NHA2.
sin 45°

sin(MN,(P))z‘cos(ﬁ,nP)

Do d6 MN 1én nhat khi NH 16n nhat.
biéu nay xay rakhi N=T va H=H' véi H' lahinhchiéucua | Ién (P).

Khido NH__ =TH'=3 va MN_, =NH,_, 2=3/2.
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