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Phan 1. Cac bai toan co ban ¢ mtc van dung

Cau 1. Trong khong gian v6i hé toa do Oxyz, cho mit phing (P) :x—2y+4+3z—4=0 va hai

duong thing d, :xT_lzil: Z;I , d,: x2—1 = y1—3 = Z+1. Mit phéng (a) song song véi
(P) vacat d,, d, theo thii tutai M, N sao cho MN =+/3. Diém nao sau day thudc (a) ?
A. A(1,2;3). B. B(0;1,-3). C. C(0;—1;3). D. D(0;1;3).

Cau 2. Trong khong gian véi hé toa dd Oxyz, cho diém A4(1;2;3) vd mit phéng
(P):x—y+z-1=0. Goi (a) 1a mit phéng di qua 4 va c6 vects phap tuyén n = (L,b;c), biét
ring (o) vudng goc v6i (P) va cat cac tia Ox, Oz 1an lugt tai M va N thoa OM =30ON.

Khéng dinh nao sau day ding ?
A. b+c=-84. B. b+c=-17. C.b+c=17. D. b+c=84.
Cau 3. Trong khéng gian véi hé toa d6 Oxyz, cho hai diém M (1;2;3), N(3;1;3) va hai dudng

thng dl:%:y_—*'zz:_il, dz:x;4:y_+11:'z;5. Goi () 1a mit phéng di qua M; cit d,
tai 4 vacit d, tai B saocho 4, B, N thing hang. Diém nao sau day khong thuge (a) ?
A. 4(0;-2;0). B. 4(—4;0;0). C. C(0;0;-3). D. D(;,-11).
Cau 4. Trong khong gian véi hé toa dd Oxyz, goi A la dudng thing di qua 4(1;2;3) va c6
vecto chi phuong u = (a;6;1), biét A dong thoi cit ca hai dudng thing d, : xI3 = y:37 = ZI3
x=-2+42t
vad,:{y=—t . Khang dinh nao sau day la ding ?
z=2
A.a+b=3. B.a+b=4. C.a+b=5. D.a+b=06.

Cau 5. Trong khong gian véi hé toa do Oxyz, cho diém A4(1;0;2) va dudng thing
x—1l y  z+1

d: 1 1 5 . Viét phuong trinh dudng thing A di qua 4, vudng goc va cit d .
An oy 272 B A Xl y_ 272
1 1 1 1 1 -1
coaXl oy 22 DAYy 272
2 2 1 1 -3 1
_1:y+1:z+2 va mat

Cau 6. Trong khong gian v6i hé toa dé6 Oxyz , cho dudng thing d: x2 )

phéng (P):x+2y+2z—7=0. Goi I 1a giao diém ctia d va (P). Tinh khoang cach tit diém
M thudc d dén (P), biét IM =9.

A. 3\2. B. 2./5. C. J15. D. 8.

Cau 7. Trong khong gian véi hé toa 46 Oxyz, cho hai diém A4(3;3;1), B(0;2;1) va mit phéng
(P):x+y+2z—7=0. Dudng thing d nim trong (P) sao cho moi diém ctia d cach déu hai
diém 4, B c6 phuong trinh 1a
x=t x =2t x=t x=—t
A {y=743¢. B.{y=7-3¢. C.{y=7-3¢. D. {y=7-3¢.
z =2t z=t z=2t z=2t



Cau 8. Trong khéng gian véi hé toa d6 Oxyz, cho diém A(O;O;Z) va hai dudng théng

x=1+4¢
d:2x=y=z, d:{y=2—¢t. Tim toa d6 cta diém N thudc dudng thdng d' sao cho dudng
z=0
thdng AN cét dudng thdng d tai mot diém.
A. N(0;3;0). B. N(2;1,0). C. N(1;2;0). D. N(0;0;3).

Cau 9. Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):x+3y—2z+2=0 va dudng

thing d:x—1:y+11:z—4. Duong théng qua A(L;2;—1) va cit (P),d lin lugt tai
B, C(a;b;c) sao cho C 1a trung diém cia AB. Gia tri ctia biéu thiic a+5+¢ bing
A. —15. B. —12. C. -5. D. 11.

Cau 10. Trong khong gian véi hé¢ toa dd Oxyz, cho diém A4(1;2;3) va miat phéng
(P): 2x+y—4z+1=0. Dudng thing d di qua diém 4, song song véi mit phang (P), ddng
théi cdt truc Oz. Phuong trinh tham s6 cia duong thing 4 1a

x=1+5¢ x=t x=1+3¢ x=1-—t
A.{y=2—6r. B.{y=2r . C.{y=2+2s. D. {y=2+6¢.
z=23+t¢ z=2+t z=23+t¢ z=23+t¢

Cau 11. Trong khong gian v6i h¢ toa d6 Oxyz, cho 3 diém A4(2;—4;1),B(1,—2;0),C(4—1;3) va

mit phing (a):x—2y+z—7=0. Goi (P) la mit phdng qua C va vudng géc véi (a) sao cho

d[A;(P)] = Zd[B;(P)]. Gia st phuong trinh cta (P):ax+by+cz+d =0. Tinh a* +b* +¢* +d°.
A. 4. B. 3. C. 2. D. 1.

Cau 12. Trong khong gian véi hé toa do Oxyz, cho mp (P) di qua M (1;2;1),N(—10;—1) déng

thdi it Ox,0y theo thd tu tai 4,8 (khéc O) sao cho %: 3. Khi d6 (P) c6 mot véc to

phap tuyén 7= (1,m;n) thi téng m+n bing

A. 2. B. —1. C. 1. D. 0.
Cau 13. Trong khong gian véi hé toa d6 Oxyz, cho A4(2;5;,—3),B(—2;1;1),C(2;0;1) va mit phing
(a):3x+4y+5z+1=0. Goi D(a;b;c) (véi ¢>0) thude (a) sao cho ¢6 vo s6 mat phang (P)
chtta C,D va khoang cach tit 4 dén (P) gip 3 lan khoang cach tit B dén (P). Tinh gié tri
biéu thitc S =a”+b* +c”.

A. S=24. B. §=25. C. §=27. D. §=26.
Cau 14. Trong khong gian véi hé toa do Oxyz, cho mit phing (a):x—z—-3=0 va diém
M (;1;1). Goi 4 la diém thuge truc Oz, B 1a hinh chiéu cha 4 lén (a). Biét ring tam giac
MAB can tai M. Poan thing MA c6 do dai bang

A. V6 hoic +/18. B. /6 hoac +/102. C. JI13. D. 6.
Cau 15. Trong khong gian véi hé toa d6 Oxyz, cho hai diém 4(0;0;—3),B8(2;0;—1) va mit
phéng (P):3x—8y+7z—1=0. Diém C(a;b;c) la diém ndm trén mit phing (P), c6 hoanh do
duong dé tam giac ABC déu. Tinh a—b+3c.

A. 7. B. -9. C. -5. D. -3.
Cau 16. Trong khong gian véi hé toa d6 Oxyz, cho ba diém A(2;0;1),B(1,0;0),C(L1L1) va mit
phédng (P):x+y+z-2=0. Diém M (a;b;c) ndm trén mit phing (P) théa min
MA=MB=MC. Tinh T =a+2b+3c.

A. T=5. B. T=3. C.T=2. D. T=4.



Cau 17. Trong khong gian v6i hé toa &6 Oxyz, cho ba diém A(2-11),M (5:3;1),N(41;2) va
mat phéng (P) :y+2z=27. Biét rang ton tai diém B trén tia AM, diém C trén (P) va diém
D trén tia AN sao cho ti gidc ABCD 1a hinh thoi. Toa d6 cua diém C la

A. (—15;21;6). B. (21;21;6). C. (—15;7;20). D. (21;19;8).
Cau 18. Trong khong gian véi hé toa d6 Oxyz, cho cac diém A(1;0;0),B(0;2;0),C(00;4). Viét

phuong trinh duong thdng A di qua truc tAm H ciua AABC va vudng goéc véi mit phing
(4BC).

A.A:x_lzlzz. B.A:x__lz’y__l:i.
_ 2 1 4 2 -1

c.AX_2_Z DA Xyt _z+l
4 2 1 4 -2 1

Cau 19. Trong khong gian v6i hé toa d0 Oxyz, cho tam gidc A4BC véi
A(L,-2;1), B(=2;2;1), C(1;,—2;2). Hoi dudng phan giac trong géc 4 cua tam gidc ABC cét

mit phéng (Oyz) tai diém nao sau day ?

A. 0;—é;§]. B. [O;—g;é]. C. [O;—z;§]. D. [0;2;—§].
3'3 33 3'3 373
Cau 20. Trong khong gian v6i hé toa dd Oxyz, cho tam gidc ABC nhon c6 H(2;2;1),
—%;%;g], O l4n lugt 14 hinh chiéu vuéng géc caa A, B, C trén cac canh BC, AC, AB.
Duong thing d di qua 4 va vudng géc véi mit phing (4BC) c6 phuong trinh 1a
N R T
A.d:x+4:y+1:z—1' B. d: 3 _ 3 _ 3
1 -2 2 1 -2 2
RS U
C.d: 9 _ 9 _ 9 D.d:fzﬂzi.
1 -2 2 1 -2 2

Cau 21. Trong khong gian véi hé toa dé6 Oxyz, cho tam giadc ABC cb A(2;3;3), phuong trinh

x—=3 y-3 z—

dudng trung tuyén d, ké tit B la 2, phuong trinh dudng phén giac trong

—1 2 —1
) , L x—2 y—4 z=2 < 2 A N N
d, cua géc C la == Duong thang BC c¢6 mot vectd chi phudng la
A u=(21-1). B. u = (1;1;0). C. u=(1;,-10). D. u=(;21).

Cau 22. Trong khong gian véi hé toa do Oxyz, cho ba diém 4(0;0;0), B(0;1;1), C(1;0;1). Xét

diém D thudc mat phdng Oxy sao cho tG dién A4BCD 1a mot ta dién déu. Ki hiéu

D(x4;54;2,) 12 toa do ctia diém D.Téng x, + y, bang

A. 0. B. 1. C.2. D. 3.

Cau 23. Trong khong gian v6i hé toa d0 Oxyz , cho mit cau (S§): (xfl)z + 5 +(z+2)2 =4 va
x=2—t

dudng thing d:{y=¢ . Tim cac gia tri ca m d& d cit (S) tai hai diém phan biét 4, B
z=m++t

sao cho cAc mit phéng tiép dién clia (S) tai 4 vd B vudng géc véi nhau.

m=—1 m=—1 m=0

A. ) B. . C. ) D. Dap an khac.

m=—4 m=0 m=—4



CAu 24. Trong khong gian véi hé toa d6 Oxyz, cho bén dudng thing d, :XT_lzy—_z:i,

2 -2
-2 -2 —1 -2 -1 . < 5 o
dzzx—:y—:i, d};f:Z:Z , d4:x =Y_Z— Goi A la duong thang cat ca
2 4 —4 2 1 1 2 2 -1
bon dudng thing da cho. Vecto nao sau day l1a vects chi phuong caa duong thing A.
A u, =(2;0;,—1). B. u, = (21-1). C. u, = (211). D. u, = (1;2-2).
CAu 25. Trong khong gian véi hé toa @6 Oxyz, cho bon dudng thing A, : x;2 =2 +12 = Z_ll,
-1 -1 2 1 — — — e N .
A, :xT:yT:il,A3 :%:%: ZT va A, xl S_ y3 2=2 b. Biét khong ton tai

dudng thing nao trong khong gian ma cit dude dong thoi ca bén duong thing trén. Tinh gia
tricha T =a—2b.

A. T=-2 B. 7T=-3. C.T=2. D. T =3.
Cau 26. Trong khong gian v6i hé toa dd Oxyz, cho S(1;2;3) va cac diém 4,B,C thudc cac truc
Ox,0y,0z sao cho hinh chép S.4BC c6 cac canh S4,8B,SC d6i mot vuong géc v6i nhau. Tinh

thé tich khéi chép S.4BC.

A B. 2% c. > D. 3%

6 18 12 36

Cau 27. Trong khong gian véi hé toa d6 Oxyz, cho mit phing (o) di qua diém M (1;2;1) va
cit cac tia Ox,0y,0z lan lugt tai 4,B,C sao cho do dai 0O4,0B,0C theo thit tu tao thanh cap
s6 nhan c6 cong boi bang 2. Tinh khoang cach tit goc toa d6 t6i mat phing ().

AL p. Y21 c. 22 D. 9V21.

V21 21 7

Cau 28. Trong khong gian véi hé toa do Oxyz, cho mit cau (§):x” +y* +2z° =3. Mot mit
phéng () ti€p xtic v6i mat cAu (S) va cdt cac tia Ox, Oy, Oz tuong tng tai 4, B, C . Tinh gia

tri clia biéu thic T = 12+ 12+ 12.
04> OB OC
AT=1. B.7=1. c.r=1. D.T=13.

NE] 3 9

Cau 29. Trong khéng gian v6i hé toa do Oxyz, cho hai diém A(6;—3;4), B(a;b;c). Goi
M, N, P lan lugt la giao diém cta dudng thing AB v6i cdc mit phing toa do
(Oxy), (Oyz), (Ozx) sao cho M, N, P nam giia 4 va B théa man AM = MN = NP = PB. Gia
tri ctia biéu thiic a+b+c¢ bing

A. —40. B. -32. C. -24. D. —17.
Cau 30. Trong khong gian vdi hé toa do Oxyz, cho hinh lang tru tam gidc déu ABC.4,B,C, c6
4,(\3;~1;1), hai dinh B,C thugc truc Oz va A4, =1, (C khong tring 0). Biét u =(¢;5;2) la
mot véc to chi phuong ctia dudng thing AC. Tinh T =a* 4 b°.

A. T=4. B. T =5. C.T=09. D. T =16.



Phan 2. Cuc tri trong hinh hoc Oxyz

xX=t
Cau 1. Trong khéng gian v6i hé toa d0 Oxyz, cho duong thdng d: y=1-t va diém
z=4
A(,—1;2). Dudng thing A nim trong mit phing toa do Oxy sao cho 4 cich déu d va A
Tim gi tri 16n nh4t cia khoang cach gitia d va A.
Ad, =1 B. d,, =32 C.d, =2 D. Khong ton tai.
-1 y z+2 va

Cau 2. Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d : x2 :T_ "

x—1 y+2 z-2

d,: = > Goi A la dudng thing song song véi (P):x+y+z—7=0 va cit
d,d, 1anlugt tai hai diém 4,B sao cho 4B ngin nhét. Phuong trinh ctia dudng thing A 1a
= 0— = = —2
=121 X 65 t X 65 X 65 t
A . {y=5 . B.{y== . C.ly==-t . D.{y==+¢
y_ . y > y > y >
z=-—9+t 9 9 9
z=——+t z=——+t z=——+t
2 2 2

Cau 3. Trong Kkhéng gian v6i hé toa do Oxyz, cho bén  diém
A(—4-13),B(-1;-2;—1),C(3;2;-3) va D(0;—3;—5). Mt phing (a) qua D va téng khoang
cach 4,B,C dén («) 16n nhat, déng thoi ba diém 4,B,C nidm vé cing mdt phia so véi mat
phing (a). Diém nao duéi day thudc mat phéng ().

A. M (7;-3;-4). B. M(2;0,—7). C. M(—L—1-6). D. M (36;1;—1).
Cau 4. Trong khong gian v6i hé toa 46 Oxyz, cho 3 diém A(-2:1;0),B(4;4;—3),C(2;3;—-2) va

< 2 —1 —1 —1 . 5 3 . ;
duong thang d: x] = y2 =z - Goi () 1a mét phang chtia d sao cho 4,B,C 6 cung phia

d6i véi mat phang (). Goi d,,d,,d, 1in lugt 1a khodng cach tit 4,B,C dén (o). Tim gia tri
16n nhét cta T =d, +2d, +3d,.

T, =614, B. T, =+/203.

max r+ r D' Tmax = 2\/i

Cau 5. Trong khong gian véi hé truc toa d6 Oxyz, goi d 1a dudng théng di qua A(2;1;0) song

song v6i mat phing (P):x—y—z=0 va téng khoang cach tit M (0;2;0),N(4;0;0) t6i duong
thing d c6 gi4 tri nhd nhat. Véc-to chi phuong u ctia d c6 toa do la:

A. (1,0;1). B. (2;1;1). C. (3;2:1). D. (0;1;—1).
Cau 6. Trong khong gian véi hé toa d6 Oxyz, goi A la dudng thing di qua diém 4(2;1;0),
song song véi mat phing (P):x—y-z=0 va c6 tong khodng cach tit cic diém
M (0;2;0), N(4;0;0) t6i dudng thing d6 dat gia tri nhé nhat? Vecto chi phuong ciia A 1a vecto

nao sau déy"
A uy =(0;1;—1) B. u, =(1;0;1) C. u, =(3;2;1) D. u, =(2L1)



R N . 1 R N 2 -1 -2 L a2
Cau 7. Trong khéng gian v6i hé toa d6 Oxyz, cho duong thang d :%:%:? va diém

A(2;5;1). Goi A la duong thdng di qua 4 sao cho tong khoang cach tit O dén A va khoang
cach tii d d&n A 16n nhat. Biét u = (2;6;¢) 1a mdt vectd chi phuong cia A. Tinh téng b+-c.
A -3 B. 3. C. 4. D. —4
Cau 8. Trong khéng gian véi hé toa @6 Oxyz, cho ba diém A(-1—-44), B(,7;-2), C(L4;,-2).
Mit phang (P):2x+by+cz+d=0 qua 4 va théa man T =d(B,(P))+2d(C,(P)) dat gi4 tri
16n nh4t. Tinh b+c+d .
A. 77. B. 52. C. 45. D. 65.
Cau 9. Cho hinh hop chit nhat ABCD.4'B'C'D' ¢6 diém A trung gdc toa do O, cac diém
B(m;0;0), D(0;m;0), A4'(0;0;n) v6i m, n>0 va m+n=4. Goi M la trung diém caa CC'.
Thé tich td dién BDA'M 16n nhat bing bao nhiéu?
A8 B.2. c. 2 p. 16
27 4 3 27
Cau 10. Trong khong gian v6i hé toa dd Oxyz, cho 4(3;3;0),B(3;0;3),C(0;3;3). Mat phéng (P)
di qua O, vudng géc v6i mit phing (4BC) sao cho mit phing (P) cit cac canh 4B, AC tai
cac diém M,N théa man thé tich ti dién OAMN nhé nhat. Mt phéng (P) c6 phuong trinh:

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

Phan 3. Cac bai toan vé mit cau

R R . e 1A R N 2 -1 S e aiR
Cau 1. Trong khong gian v6i hé toa d6 Oxyz, cho duong thang d :XT =2~ % i hai didm

1 -2

A(2;1;0),B(—2;3;2). Goi (S) 1a mat cdu di qua hai diém 4,B va c6 tam thudc dudng thang d.
Dién tich cia mit cdu (S) béng

A. 68. B. 257. C. 74. D. 26m.
Cau 2. Trong khéng gian v6i hé toa d0 Oxyz, cho mat cau (S,) ¢6 tam /,(3;2;2) ban kinh
R =2, mit cau (Sz) c6 tdm I, (1;0;1) ban kinh R, =1. Mét phzeing (P) dong thoi tiép xtdc véi
(S,) va (S,) cit doan [,I, c6 dang 2x+by+cz+d =0. Tinh T =b+c+d.

A. -5, B. -3. C. —1. D. 2.
Cau 3. Trong khong gian véi hé toa d6 Oxyz, cho mit cdu (S):x* +»° +2° =9 va mit phing
(P):x+y+z-3=0. Goi (S’) la mat cAu chta duong tron giao tuyén caa (S) va (P) dong
thoi (S') ti€p xdc véi mét phdng (Q):x—y+z—5=0. Goi I(a;b;c) la tam chia mit cau (S').
Tinh T = abc.

A T=1. B.T:—%. C.T7——1. D.T:é.

Cau 4. Trong khong gian v6i hé toa d6 Oxyz, cho cac mit phéng (P):x—y—l—Zz—H:O,
(0):2x+y+z-1=0. Goi (S)1a mét clu c6 tdm thudc truc hoanh, déng thdi (S)cdt mit
phing (P) theo giao tuyén 12 mot dudng tron c6 ban kinh bing 2 va (S) cit mit phéng (Q)
theo giao tuyén 14 moét dudng tron c6 ban kinh bang r. Xac dinh r sao cho chi c6 ding mot
mit ciu (S)thoéa yéu cau.

A. r=4/3. B.r:\/g. C. r=42. D.rzﬂ.

2



Cau 5. Trong khong gian véi hé toa do Oxyz,cho hai diém 4(3;1;2),B(5;7;0). C6 tit ca bao
nhiéu gia tri cua tham sO m dé phuong trinh
x* 4y’ +2" —4x+2my—2(m+1)z+m’ +2m+8=0 la phuong trinh cia mot mit cau (S) sao
cho qua hai diém 4,B c¢6 duy nhat mot mit phng cit mit cdu (S) d6 theo giao tuyén la mot
duong tron c6 ban kinh bang 1.

A. 1. B. 4. C. 3. D. 2.
Cau 6. Trong khong gian véi hé toa d6 Oxyz, cho mat phang (P):x—2y+2z-3=0 va mit
cau (8) ¢6 tam I(5;—3;5), ban kinh R= 23/5. Tit mot diém 4 thudc mit phing (P) ké mot
dudng thing tiép xtc v6i mat cau (S) tai diém B. Tinh 04 biét ring AB=4.

A. O4=3. B. 04 =+/11. C. 04=+/6. D. OA=5.
Cau 7. Trong khong gian v6i hé toa dd Oxyz, cho mit cau (S):x* +y* +2° —2x+2z+1=0 va

yT_zzil. Hai mat phang (P), (P’) chia d va tiép xtc véi () tai T

va T' (tham kh&o hinh vé). Tim toa d6 trung diém H caa TT'.

dudng thing d: % -

A. H[é;l;—é . H[é,%,—z] C. H[—é,l,é] D. H[—Z,l,z]

6 3 6 63 6 6 36 6 36
Cau 8. Trong khong gian véi hé toa do Oxyz, cho mat cau (S): (x+1)2 —|—(y—2)2 —|—(z—1)2 =3,
va hai diém A(1;0;4),B(0;1;4). Cac mit phing (R),(R) cung chia dudng thing 4B va hai

mit phang nay 1an lugt tiép xidc v6i mit cdu (S) tai cAc diém H,,H,. Diém K nio trong s6
cac diém sau day ndm trén dusng thing H, H,.

A. K(1;4;2). B. K(—1;3;2). C. K(1;53). D. K(-1;3-2).
Cau 9. Trong khong gian v6i hé toa d0 Oxyz , cho mit cau (§): (xfl)2 +(y71)2 +(z+2)2 =4
va diém 4(1;1;—1). Ba mat phéng thay déi di qua 4 va doi mot vudng gée nhau, cdt mat cau

theo thiét dién la ba hinh tron. Téng dién tich ctia ba hinh tron nay bing
A. 37. B. 4. C. 1ln. D. 127

Cau 10. Trong khong gian véi hé toa d6 Oxyz, cho mat cau
(S):x* +3* +2° —2ax —2by —2cz+d =0, v6i a,b,c>0. Biét mat cau (S) cit 3 mit phing toa
d6 theo 3 dudng tron c6 ban kinh r=35 va mat cau (S)di qua diém M (0;1;2). Tinh téng
a+b+c+d.

A.25. B. 75. C. 40. D. 10.
Cau 11. Trong khéng gian v6i hé toa dd Oxyz, cho mat cau
(8):(x=3) +(y+2) +(2—-4) =12 va M(x,;y,;2,) 1a diém thay di thuée (S). Gia tri 16n
nhat cta biéu thiic P =x, +y, +z, bang?

A. 10. B. 11. C. 12. D. 14.



Cau 12. Trong khéng gian véi hé toa d6 Oxyz, cho mit cau

2
(Sm):(x—1)2+(y—1)2+(z—m)2:’”T (v6i m>0 la tham s thuc) va hai diém

A(2;3;5),B(1;2;4). Tim gia tri nhd nhat cta m dé trén (S,) tén tai diém M sao cho
MA> —MB* =9.
4—3
>
Cau 13. Trong khong gian véi hé toa d0 Oxyz, cho diém A(0;1;2), mit phing

A m=1. B. m=3-+/3. C. m=8—4/3. D. m=

(@):ix—y+z—4=0 va (S):(x—3)2 —&—(y—l)2 —&—(2—2)2 =16. Goi (P) la mit phéng di qua 4,
vudng géc véi (a) va dong thoi (P) cit mét cAu (S) theo giao tuyén la mot dudng tron c6 ban

kinh nhé nhat. Toa d¢ giao diém M cta (P) va truc xOx’ la
A. M[—%;O;O]. B. M (1;00). C. M[—%;O;O]. D. M[%;O;O].

N

Cau 14. Trong khong gian véi hé toa @6 Oxyz, cho mat cau (S):(x—3) +(y—1) +2* =4 va
x=142t

dudng thang d:{y=—1+1,(t € R). Mat phing chtia d va cit (S) theo mot dudng tron c6 ban
z=-—1

kinh nhé nh4t ¢6 phuong trinh 1a

A.3x—2y—4z—-8=0. B. y+z+1=0.

C. x—2y—-3=0. D. x+3y+5z+2=0.
Cau 15. Trong khéng gian v6i hé toa dd Oxyz, cho hai mat cau
($):(x=3) +(y—2) +(z-2) =4, (S,):(x=1) +)»*+(z—1) =1. Goi d la dudng thing dbng
thoi tiép xtc v6i hai mat cAu trén, cit doan thing néi tAm hai méit cAu va cach goc toa d6 O
mét khoang 16n nhat. Néu u = (a;1;b) 12 mot vecto chi phuong ctia d thi tong S§=2a+3b
bang bao nhiéu?

A. S=2. B. S=1. C. S=0. D. S=4.
Cau 16. Trong khong gian v6i hé toa 46 Oxyz, cho cac diém A4(2;3;3),B(-2;-11). Goi (S) va
(S) 1a hai mét ciu thay d6i nhung luén tiép xtc véi dudng thdng 4B 1an lugt tai cac diém
A,B ddng thdi tiép xdc ngoai véi nhau tai diém M (a,b,c). Tinh gia tri cla a+b+c biét ring
khodng cach tit diém M t6i mat phing (P):x+2y-2z+2018=0 dat gia tri 16n nhat?

A. a+b+c=4. B. a+b+c=5. C.a+b+c=3. D. a+b+c=2.
Cau 17. Trong khong gian véi hé toa dd Oxyz, cho mit ciu (S) c6 tAm I va ban kinh bang 3
sao cho luon tiép xdc véi mat phang Oxy. Khi cac dudng tron giao tuyén ctia (S) véi hai mit
phéng toa d6 con lai ¢6 dién tich 16n nhat thi tAm 7 cta méat cAu thudc mat phing nao?

A. x+y+z—-1=0. B.x—y+z=0. C. x-2y+1=0. D. x+y=0.
Cau 18. Trong khong gian v6i hé toa d6 Oxpz, cho ba mit phing
(B):2x+y+2z-5=0, (B):2x+y+2z+13=0,(0):2x—2y—z—5=0, va diém A4(-2;0;0)
nim gitia hai mat phang (B),(B). Mit cau (S) di dong c6 tam 7(a;b;c) ludn di qua 4 va
luén tiép xdc véi hai mit phang (R),(B). Khi khéi cAu (S) cit mit phing (Q) theo thiét
dién 1a hinh tron c6 dién tich 16n nhat thi a+5—2c bang

A. 0. B. 3. C. -3. D. 2.



Cau 19. Trong khéng gian véi hé toa d0 Oxyz, cho (S)):(x+1) +)*+(z-2) =1,

x=3+t¢
(S,):(x=3)" +(y—2) +2* =4 va duong thing d:{y=—1-1. Goi 4,B la 2 diém tuy ¥ thudc
z=542t

(S,),(S,)va M thuoc dudng théng d. Khi d6 gia tri nhd nhat ctia biéu thic P=MA+MB

bang bao nhiéu?
A. P =2J6-3. B.P._=2J6+3. C. P, =23-3. D. P, =2/3+3.

Cau 20. Trong khong gian v6i hé toa dd Oxyz, cho (Sl):<x—1)2—|—y2+22:4,

x=2—t
(S,):(x=2) +(y=3) +(z—1)" =1 va dudng thing d:{y=-3r . Goi 4,B la 2 diém tuy ¥
z=-2—t

thude (S,),(S,) vd M thugc dudng thing 4. Khi d6 gid tri nhé nhat cha biéu thitc

P = MA+ MB bing

A V2211 B V3707 3 C V1771424110 D 3707
T Y ' ) 11 ' T
Cau 21. Trong khéng gian v6i hé toa dd Oxyz, cho mat cau

(S):(x=2) +(y—2) +(z—2 =12 va diém 4(4;4;,0). Goi B la diém thuoc mat cdu (S).
Dién tich tam gidc OAB c6 gia tri 16n nhat béng:

A 6. B. 83. C. 4(v6 ++2). D. 8(\3++2).
CAu 22. Trong khong gian v6i hé toa d6 Oxyz, cho mat cau (S):(x—1)" + y* +(z+2)" =25. Goi
A(x;y5z,) va B(x,p,.z,) la hai diém thuéc mat cAu théa méan biéu thic
T=2(x,—x,)+(»,— ;) —(z,—z,) dat gi tri 16n nhat. Trung diém clia doan thing 4B thugc
mat phing nao sau day?

A, —y+4z45=0. B. —x+5y—6z—10=0.

C. x+3y+2z4+3=0. D. x+3y—7z+10=0.
Cau 23. Trong khong gian v6i hé toa 6 Oxyz,cho mit cdu (8):(x+1) +(y—4) +2* =8 va
cac diém A4(3;0;0),B(4;2;1). Goi M la diém thugc mat cAu (S). Gia tri nhé nhat cha
MA+2MB bang

A. 2V2. B. 6./2. C. 243. D. 6+/3.

. e 1A N < 2 -1 —1 -1
Cau 24. Trong khong gian véi hé toa d6 Oxyz, cho 3 dudng thang d, :x2 = yl =z >

x=3 y+1 z-2 x—4 y—-4 =z
1 2 2 2 -2
xtc v6i 3 dudng thiang d,,d,,d,. Tinh S=a+2b+3c.

71 R N ~ A v
d,: ,d,: — Mat cu ban kinh nhé nhat tam /(a;b;c) tiép

A. §=10. B. S=11 C. §=12. D. §=13.



Cau 25. Trong khong gian v6i hé toa d6 Oxyz , cho mat cdu (8): (x—1) +(y—2)" +(2—3)" =4.

x=1+1¢
Xét dudng thing d:{y=-mt  v6i m la tham s6 thuc. Gia st (P) va (P') 12 hai mat phing
z=(m—-1)t

chta d, tiép xtc v6i (S) 14n lugt tai 7 va T'. Khi m thay d6i, tinh gia tri nhé nhat cua do
dai doan thing TT".

A @. B. 242, C. 2. D. @

Cau 26. Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (S) c6 phuong trinh
X4y 2 —4x+2y—2z-3=0 va diém A(53;-2). Mot dudng thédng d thay d6i luén di qua
A va luén cit mat cdu tai hai diém phan biét M,N. Tinh gia tri nhé nhat cta biéu thic
S =AM +4A4N.

A. S, =50. B. S, =5/34-9. C.S, =S8, =534+9.  D.S5, =20.
Cau 27. Trong khong gian v6i hé toa dd Oxyz, cho mit cau (S): (x—l)2 —i—(y—Z)2 —1—(2—2)2 =9
va hai diém M (4;—4;2),N(6;0;6). Goi E la diém thudc mat cau (S) sao cho EM +EN dat gia
tri 16n nhat. Viét phuong trinh ti€p dién cia mit cau (S) tai E.

A. x—2y+2z+8=0. B. 2x+y—-2z-9=0.

C.2x+2y+z+1=0. D. 2x—2y+z+9=0.

Cau 28. Trong khéng gian véi hé toa d6 Oxyz, cho mit cau
(S):x* +3* +2° —2x+4y—2z+4=0. Goi (P),(Q) la hai mit phing vudng géc v6i nhau theo
giao tuyén d va dong thoi tiép xuc véi (S), K la hinh chidu vudng géc ctia tAm / cua mit
cau (S) 1én d va M la gia tri 16n nhat caa dién tich tam giac OIK (O la goc toa d¢). Hay
chon khéng dinh dung vé M.

A. Me(zﬁ;zt). B. Me(z;zﬁ). C. Khong ton tai M. D. Me(zﬁ;4).

Cau 29. Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;1;3),B(6;5;5). Goi (S) 1a mat
ciu c6 duong kinh 4B. Mat phing (P) vudng géc véi doan 4B tai H sao cho khéi nén dinh
A va day la hinh tron tAm H (giao ciia mat cu (S) va mat phéng (P)) ¢6 thé tich 16n nhét,
biét rang (P):2x+by+cz+d =0 v6i b,c,d €Z. Tinh S=b+c+d.

A. §=-18. B. S=-11. C. §=-24. D. S=-14.

Cau 30. Trong khong gian v6i hé toa do Oxyz, cho mit cdu (S): (x—l)2 —1—()/4—1)2 —|—(z—3)2 =25
va mit phing (P):2x+y—2z—4=0. Mit phing (P) cit mat cAu (S) theo giao tuyén la
duong tron (7),CD la mot dudng kinh c6 dinh cua (T),4 la diém thay doi trén (7) (4 khac
C va D). Duong thing di qua 4 va vudng goc voi (P) cat (S) tai B. Gia tri lon nhét cua

khoang cach tu 4 dén mit phang (BCD) bang

12 15
A —. B. V13. C. —. D. 11
V13 4



Phan 4. Bai toan cuc tri st dung tam ty cu
Cau 1. Trong khong gian véi hé toa d6 Oxyz, cho 3 diém A(—1;3;5),B(2;6;—1),C(—4;—12;5) va
mit phdng (P):x+2y—2z-5=0. Goi M la diém thugc mat phing (P) sao cho biéu thic
T:‘M—4M§‘+‘M+W+ATC‘ dat gia tri nho nh&t. Biét rang M (x,;y,:z,), hoi x, thuoc
khoang nao trong cac khoang sau.

A. (0;2). B. (2;4). C. (—4-1). D. (—5;—4).
Cau 2. Trong khong gian vé6i hé toa do Oxyz, cho bon diém 4(1;0;3), B(-3;1;3), C(1;51) va
M (;7;0). Tim gid tri nho nhat T,,, cla biéu thic T = 2[MA| +[MB + MC|.

A. T, =235 B. T =237. C. T, =2/38. D. T, =12.
Cau 3. Trong khong gian véi hé toa do Oxyz, cho ba diém A(L;1;0),B(—2;0;1),C(0;0;2) va mat
phing (P):x+2y+z+4=0. Goi M (a;b;c) la diém thudc mat phing (P) sao cho
S = MAMB + MB.MC + MC.MA dat gi4 tri nhd nhat. Tinh Q =a+b+6c.

A.0=2. B. 0= 2. C. 0=0. D.0=1.
Cau 4. Trong khéng gian v6i h¢ toa do Oxyz, cho ba diém 4(0;1;1), B(3;0;—1), C(0;21,—19) va
mit cau (S):(x—l)2 +(y=1+(2—1) =1. Goi M(a;b;c) 1a diém thudc mit cdu (S) sao cho
biéu thiic T = 3MA?> +2MB’* + MC? &at gia tri nhé nhat. Tinh tdng S =a+b+c.

A S=0. B.s-12. c.s=14 D. s=16
5 5 5

Cau 5. Trong khong gian v6i hé toa do Oxyz, cho A(L1;,—1),B(—12;0),C(3;—1;—2). Gia su
M (a;b;c) thude mit cau (S):(x—1)" +y” +(z+1)" =861 sao cho P=2MA* —TMB* +4MC* dat
gia tri nhé nhat. Gia tri T =|a|+|p|+|c| bing

A. T =49. B. 7' =51. C. T =55. D. T =47.

Phan 5. Bai toan hdi s6 mit phang, s6 mét cau
Cau 1. Trong khéong gian v6i hé toa do Oxyz, cho hai mit phing (P):2x+z-2=0,
(Q):4y+5z—-8=0. C6 bao nhiéu mit phing chia giao tuyén caa (P) va (Q), déng thdi cit
x'Ox, 2’0z 1an lugt tai 4, B (khac O) thda man O4=O0OB ?

A. 1. B. 2. C. 3. D. 4.
CAu 2. Trong khéng gian v6i hé toa &6 Oxyz, cho diém M (1;2;3). Hoi ¢6 bao nhiéu mat phing
(P) di qua M va cit cic truc x'Ox, y'Oy, z’0z1an lugt tai cac diém 4,B,C sao cho
0A=20B=30C=0?

A. 4. B. 3. C. 1. D. 8.
Cau 3. Trong khong gian véi hé toa d6 Oxyz, cho cac mit phing (P):2x—y—z-2=0,
(Q):x—2y+z+2=0, (R):x+y—2z+2=0 va (T):x+y+z=0. Hoi ¢c6 nhiéu mit cau c6
tam thudc (T') va tiép xuc véi (P), (Q), (R)?

A. 1. B. 2. C. 3. D. 4.
Cau 4. Trong khong gian v6i hé toa dd Oxyz, cho 3 diém 4(3;7;1),B(8;3;8) va (C(3;3;0). Goi
(S,) 1a mat cAu tdm A4 ban kinh béng 3 va (S,)la mit cdu tAm B ban kinh bang 6. Héi c6
tat ca bao nhiéu mit phing di qua C va tiép xtic dong thdi v6i ca hai mit cdu (S,),(S, ).

A1 B. 2. C. 3. D. 4.



Cau 5. Trong khéng gian vii hé toa do Oxyz, cho diém

A(1;2;-3), [; 2, ;],C(l;l;4),D(5;3;0). Goi (S,) la mat cAu tAm 4 ban kinh bang 3,(S,) 1a

mét cAu tAm B ban kinh bang 3. €6 bao nhitu mit phing tiép xdc v6i 2 mit cau (S,),(S,)
2

ddng thoi song song véi dudng thing di qua C va D.
A. 1. B. 2. C. 4. D. V6 s6.

Phan 6. Bai toan quy tich

Cau 1. Trong khéng gian v6i hé toa dd Oxyz, cho diém A4(2;1,0) va mit ciu
(8): x> +(y+1)" +(2—2)" =8. Dudng thing (A) thay d6i qua 4 va tiép xuc véi (S) tai B.
Biét khi (A) thay d6i thi B thudc mot dudng cong (w) cd dinh. Dién tich ctia hinh phing gi6i
han béi dudng cong (w) bang

A. 2 B. 8 C. 3. D. 4r.

3
Cau 2. Trong khong gian véi hé toa do Oxyz, cho diém A(1;2;-3) va mit phing (P) c6
phuong trinh 2x+2y—z+9=0. Pudng thing & qua 4 va vudng géc véi mat phing
(0):3x+4y—4z+5=0 cit (P) tai diém B. Diém M nim trong mit phing (P) sao cho M
ludn nhin doan 4B dudi mot géc vudng va d6 dai MB 16n nhat. Tinh do dai MB.

A. ﬁ. B. /5. C. E. D. J41.

2 2
Cau 3. Trong khong gian véi hé toa d6 Oxyz, cho diém M thudc mit ciu
(S):(x—3)2 4—()/—3)2 —&—(2—2)2 =9 va ba diém A4(1;0;0); B(2;1;3);C(0;2;—3). Biét ring quy tich
chc diém M théa man MA® +2MB.MC =8 1a dudng tron ¢d dinh, tinh ban kinh » dudng tron
nay.
A, r=1/3. B. r=6. C. r=3. D. r=+/6.

CAau 4. Trong khong gian v6i hé toa do Oxyz, cho cac diém A(a;0;0), B(0;5;0), C(0;0;c) véi
a, b, c duong. Biét 4, B, C di dong trén cac tia Ox, Oy, Oz sao cho a+b+c¢=2. Biét rang khi
a, b, ¢ thay d6i thi quy tich tam hinh cAu ngoai tiép tt dién O4BC thudc mat phing (P) co
dinh. Khoang cich tit M (2019;0;0) t6i mat phang (P) bing

A. 2018, B. 2218, p. 200 c. 2220

3 NG "3
Cau 5. Trong khéng gian véi hé toa d6 Oxyz, cho mat cau (8):(x—1) +(y+1) +(z—2)" =9
va diém M (1;3;—1). Biét ring cac ti€p diém cla cic tiép tuyén ké tit M t6i mit cdu da cho

ludn thuge vao duong tron (C). Tim tdm J va ban kinh rcta dudng tron (C).

A. J[ .23 va r:£. B. J[ﬂ;ﬂ;é va rZE.
25 25 25 2525 25 5

(LT P T
25725 5 25725 25

Cau 6. Trong khéng gian v6i hé toa d6 Oxyz, cho mat phang (P):x+y—z—3=0 va hai diém
A(LL1), B(-3;—3-3). Mat cAu (S) di qua hai diém 4, B va tiép xdc véi (P) tai diém C.
Biét rang C ludn thudc mot dudng tron cd dinh. Tinh ban kinh R ctia dudng tron dé.

2\F zJ_

A.R="—"— 3 B. R=—+ 3 C. R=4. D. R=6.



Cau 7. Trong khéng gian véi hé toa @ Oxpz, cho mat phing
(P,):(m—1)x+(2—m)y—mz+2m—1=0 thay d6i. Hinh chiéu vudng géc ctia diém A(1;0;3) lén

m

mat phéng (Pm) ludn thude mot duong tron c6 dinh c6 ban kinh 1a

A R=1. B.R= L. c. Y2 D.Rz?.

Cau 8. Trong khong gian véi hé toa d0 Oxyz, cho diém A(2;15,—5) va mit phang

[\S]
[\

(P):2mx+(m2 +1)y+(m2 —1)2—10: 0. Biét khi m thay d6i thi ton tai hai mit cAu c¢d dinh
tiép xudc v6i (P) va cung di qua 4. Tong ban kinh cta hai mit cau d6 1a

A. 42, B. 5V3. C. 6+3. D. 12V2.
Cau 9. Trong khong gian v6i hé toa d6 Oxyz, cho cac diém 4,B,C (khoéng trang 0) lan lugt

thay déi trén cac truc Ox,Oy,Oz va ludn théa man diéu kién: ti s6 gitta dién tich ctia tam giac
. . . N 3 o s 5 - »
ABC va thé tich khoi ti dién O4BC bang 3 Biét rang mat phang (ABC) ludn tiép xudc véi

mot mat cau c¢d dinh, ban kinh ctia mat cau dé bang
A. 3. B. 2. C. 4. D. 1.
Cau 10. Trong khong gian v61 hé toa do Oxyz, cho mit cau

(S):(x—cosozsinﬁ)2 —F(y—sinasinﬁ)2 —l—(z—cosﬁ)2 :%, v6i o, 1a cac goc thay d6i nhung luon

théa mén a,3 €[0;27]. Khi d6 mat cu (S) thay d6i nhung luén tiép xidc véi hai mat cau c6
dinh (S,),(S,). Tinh tdng thé thich ctia hai khéi cau (S,) va (S,) do.

A. 16m. B. 2™, c. 47 p. 9™
8 3 3

Cau 11. Trong khong gian véi hé toa d6 Oxyz, cho hai diém A4(0;2;2) va B(2;-2;0). Goi
I(1;1;,—1) va J(3;1;1) 1a tAm cta hai dudng tron ndm trén hai mét phing khac nhau va ¢6
chung mot day cung 4B. Biét rang ludén c6 mot mat cdu (S) di qua ca hai duong tron 4y.
Tinh ban kinh R cua (S).

A. R=22. B. R=246. C.R:%. D.R:%.
Cau 12. Trong khong gian véi hé toa do Oxyz, cho mat cAu (S):(x—1)" +(y+1)" +(z—-3)" =9
va diém M (2;-3;5). Ba tia Mx,My,Mz thay d6i, d6i mot vudng géc v6i nhau va cit mit cau
(S) tai 3 diém 4,B,C. Biét ring hinh chiéu cia M 1én mdi dudng thing 4B,BC,CA cung
thuoc mot mat cAu ban kinh R. Khéng dinh nao sau day dang?

3 V5 3

A. R==. B. R=3. C. R=—. D. R=
2 2 4

CAau 13. Trong khéng gian véi hé toa d6 Oxyz, cho hai dudng théng d: XIZ = y;S = 212,

d,.x—2 y—-1 z—
T -2
H 1a giao diém cta dudng thing 44’ va mit phing (P). Mot duong thdng A thay déi trén

2 va hai diém 4(a;0;0), 4'(0;0;5). Goi (P) 1a mat phing chtta d va d’,

(P) nhung luén di qua H doéng thoi A cdt d va d’ lan lugt tai B,B’. Hai dudng thang
AB,A'B’ cét nhau tai diém M. Biét diém M ludn luén thudc mot dudng thing ¢ dinh c6 vé-

to chi phuong u = (15;—10;—1) (tham khao hinh v&). Tinh T =a +b.



M

P)

A. T=8. B. T=09. C. T=-9. D. T=6.
Cau 14. Trong khong gian véi hé toa dd Oxyz,cho hai diém M (1;2;3),N(3;4;5) va mit phang
(P):x+2y+3z—14=0. Goi A la dudng thing thay déi ndim trong mat phéng (P), cic diém
H,K lan lugt la hinh chiéu vuéng goc cia M,N trén A. Biét rang khi MH = NK thi trung
diém ctia HK ludn thudc mot dudng thang d cd dinh, phuong trinh cta d4 1a

x=1 x=t x=t x=t
A 1y=13-21. B. {y=13-2¢. C.{y=13+2¢. D. {y=13-2¢.
z=—4+4t¢ z=—4+4t¢ z=—4+4t¢ z=—4—t

Cau 15. Trong khong gian vé6i hé toa do Oxyz, cho diém A(1;1;0). Gia stt B,C 1a cic diém thay
d6i ndm trén cac truc Ox va Oz. Goi M 1a trung diém cia AC. Biét ring khi B va C thay
d6i nhung ndm trén cac truc Ox va Oz thi hinh chiéu vuéng géc H ctia M trén duong thing
AB ludn nim trén moét dudng tron c6 dinh. Tinh ban kinh cta dudng tron d6?

A R=1, B. R—1. c. R=Y2. D. R=Y2,
4 2 2 4
A A . 4,e A N N 2 X y—l Z+1 N .2
Cau 16. Trong khong gian véi hé toa d6 Oxyz, cho dudng thang d :5 = T = T va diém

A(L;1;1). Hai diém B,C di dong trén dudng thang d sao cho mit phing (04B) vudng géc véi
mit phang (OAC). Goi diém B’ 1a hinh chidu vuéng géc cia diém B lén dudng thing AC.

Biét ring quy tich cac diém B’ 1a dudng tron c6 dinh, tinh ban kinh » dudng tron nay.

A.r:ﬁ. B.rzﬁ. C.r:—m. D.r:ﬁ.
5 5 10 10

Cau 17. Trong khong gian v6i hé toa do Oxyz, cho mat cau (§):x* +)? —|—(z—3)2 =8 va hai
diém 4(4;4;3),B(1;1;1). Goi (C) la tap hop cac diém M €(S) dé cho |MA—2MB| dat gia tri nho
nh4t. Biét rang (C) la mot duong tron ban kinh R. Tinh R.

A V7. B. 6. C. 2V2. D. 3.
Cau 18. Trong khong gian v6i hé toa d6 Oxyz, cho ba diém A(2;0;0),B(0;4;0),C(0;0;6), diém
M thay d8i trén mit phing (4BC),N la diém trén tia OM sao cho OM.ON =12. Biét khi
M thay d6i thi diém N lu6n ndm trén mit cAu ¢ dinh. Tinh ban kinh mét cau d6

A. % B. 3V2. C. 23. D. g

Cau 19. Trong khong gian véi hé toa do Oxyz, cho mit clu (S,)c6 tdim O (O la goc toa do)
ban kinh 1a /3 va méit cau (Sz) c6 tam O'(2; 3;6) va ban kinh bing 4. Biét tap hop cac diém
A trong khong gian ma do dai tiép tuyén ké t 4 t6i (S,) va (S,) bang nhau la mot mét
phéng (con goi 1a mat phing ddng phuong) .Viét phuong trinh mét mit phing d6 .



A2 2o B A2 I c. 2+ 2o D. 24X 2o
2 3 6 9 2 3 9 6 3 3 6 9
Cau 20. Trong khong gian v6i h¢ toa 6 Oxyz, cho mit phdng (P):2x+2y—z+4=0 va cac
diém A(2:1;2);B(3;-2;2). Piém M thudc mit phing (P) sao cho cac duong théng MA4, MB
luén tao véi mit phéng (P) cic gbc bing nhau. Biét ring diém M luén thudc dudng tron (C)
¢6 dinh. Tim toa do tAm cua duong tron (C).

B. [1—7—£1—7] C. [E,—9—7,Q] D. [2,—£,g]
2727
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HINH HOC Oxyz
Van dung cao

Phan 1. Cac bai toan cd ban ¢ mic van dung
Cau 1. Trong khong gian vé6i hé toa do Oxyz , cho mit phing (P):x—2y+3z—-4=0 va hai

x—1 'y z+1 d x—=1_ y-3 z+1

duong thang d,: —— = . Mt phdng (a) song song véi

1 -1 2 772 1
(P) vacat d,, d, theo thii tutai M, N sao cho MN =+/3. Diém nao sau day thudc (o) ?
A. A(1;2;3). B. B(0;1;-3). C. C(0;—1;3). D. D(0;1;3).

Lai giai. Mit phing (P) c6 VTPT n, = (1;,-2;3).
M ed, — M (14+m;—m;—1+2m)

—>m:(2n—m;n+m+3;n—2m) 1a VTCP cua («).
Ned,— N(1+2m;3+m—1+n)

Diém{
o (a)//(P)& n, L MN & n,. MN =0 & (2n—m)1+(n+m+3)(=2)+(n—2m)3=0 = n=2+3m.
e Taco MN =3 & (2n—m)' +(n+m+3) +(n—2m) =322 = 1= M(0;1,-3).

qua M (0;1;—3)

. ——(a):x—2y+3z+11=0. Chon B.
VTPT n, = (1;-2;3)

Khi d6 (a): {

Cau 2. Trong khong gian véi hé toa do Oxyz, cho diém A(1;2;3) va mit phang
(P):x—y+z-1=0. Goi (@) la mit phéng di qua 4 va ¢6 vectd phap tuyén n = (L,b;c), biét
ring () vudng géc véi (P) va cit cac tia Ox, Oz lan lugt tai M va N théa OM =30N.
Khéng dinh nao sau day dung ?

A. b+c=-84. B.b+c=-7. C.b+c=1. D. b+c=84.
Lai giai. Mat phing (P) ¢6 VPPT n, = (L,-1;1).
(a)NOx = M (m;0;0) 5 {m >0

. Vi OM =30N ——m = 3n.
(@)NOz =N (0;0;n) n>0

Ta co {

AM = (3n—1;-2;-3)

. = [AM, AN | = (~2m~3n" +10m;~6n).
AN =(-1,-2;n-3)

Suy ra M(3n;0;0)‘>[

n=0 (loai)

n==o6

Do (a) L (P) nén [W,W 1, =06 (=2n).1+(=3n" +10n).(~1)+(—6n).1=0 <

V6i n=6, suy ra [4M, AN | = (~12;-48;~36).
qua A4(1;2;3)

- ——(a):x+4y+32z-18=0. Chon C.
VTPT | AM, AN| = (~12;-48;~36)

Khi d6 (a): |

Cau 3. Trong khong gian véi hé toa &6 Oxyz, cho hai diém M (1;2;3), N(3;1;3) va hai duong

théng d, :izy—H:i, d,: x—4_y+l_ 275. Goi () 1a mat phing d&i qua M; cit d,
1 -2 -1 2 -1 3
tai 4 vacit d, tai B saocho 4, B, N thing hang. Piém nao sau day khong thudc (o) ?
A. A(0;-2;0). B. 4(—4;0,0). C. C(0;0;-3). D. D(L;,-11).

()Nd,=A4— Acd, — A(a;—2—2a;—a)

Loi gidi. Vi :
1(a)ﬁd2 =B— Bed, — B(4+2b;—1—b;5+30)



m:(a—3;—2a—3;—a—3)
Suyra {__|
NB = (2b+1;—b—2;3b+2)
——| N4, NB| = (~6a—12b—7ab—12;~3a+ 36 — Sab + 3,95 + 3ab +9).
~6a—12b~Tab-12=0
Do A, B, N thing hang @[m,N_'B]J@ ~3a+3b—5ab+3=0 @{“ .

b=-1
9b+3ab+9=0
A4(0;-2;0) MA = (—1,—4;-3) .
Suy ra —_— ——>[MA,MB} =(—2;—4;6).
B(2;0;2) MB = (1,—2;—1)

qua M (1;2;3)
Khi d6 (a): - ——(a):x+2y—3z+4=0. Chon C.
VTPT | M4, MB| = (~2;-4;6)

Cau 4. Trong khong gian véi hé toa do Oxyz, goi A 1a dudng théng di qua A4(1;2;3) va c6

vecto chi phuong u = (;b;1), biét A dong thdi cit ca hai dudng thing d, : xI3 =7 _37 - ZI3
x=—2+2t
va d,:{y=—t . Khang dinh nao sau day la ding ?
z=2
A. a+b=3. B. a+b=4. C.a+b=5. D. a+b=6.

e e M =ANd, — Med — M(3+m;7—3m;3+m)
Loi giai. Goi
N=ANd, — N ecd, — N(-2+2n;,—n;2)

AM = (m+2;—3m+5;m)
Suyra {_ |
AN =(2n—3;—n—2;—1)
—>[W,E] = (5m+mn—5;—2m+2mn+2;—11m—12n+5mn+11).

Do 4, M, N cung thudéc A nén

Sm+mn—5=0 B M(4'4'4)
|[4M AN | =0 {~2m+2mn+2=0 @{m_—O:,{N 202
m-12n+5mn+11=0 '~ (—2;0,2)

Khi d6 A ¢6 VTCP 1a MN =(—6;—4;—2)—— chon x=(3;2;1). Chon C.
Cau 5. Trong khong gian véi hé toa dd Oxyz, cho diém A4(1;0;2) va dudng thang
x—1l y  z+1

d: 1 1 . Viét phuong trinh dudng thing A di qua 4, vudng goc va cit d .
An oy 272 B A Xl oy 272
1 1 1 1 1 -1
coa Xl y_ 222 DA XLy 22
2 2 1 1 -3 1

Loi giai. Goi B=ANd, suyra Bed nén B(l+5;5—1+2f).
Khi d6 A ¢6 VTCP 1a 4B = (£;;2¢—3). Puong thing d c6 VICP u, = (1;,1;2).
Theo dé bai: A Ld & ABu, =t +t+4t—6=0sr=1= B(21L1).

Puodng thing A cin tim di qua hai diém 4, B nén A: xT—l = % -z _12 . Chon B.




Cau 6. Trong khong gian vdi hé toa dd Oxyz , cho dusng thdng d: x2—1 = y;—l =z —: 2 va mat

phéng (P):x+2y+2z—7=0.Goi I la giao diém cta d va (P). Tinh khoang cach ti diém
M thu¢e d dén (P), bist IM =9.

A. 3V2. B. 2.5. C. J15. D. 8.
Loi giai. Puong thing d c6 VICP Z =(2;2;1). Mt phang (P) c6 VIPT ﬁ; =(1;2;2).

d

Suy ra sin ctia goc o tao bdi d va (P) bang

Khi d6 d|[M,(P)|=IM.sina=8. Chon D. 7 I

Cau 7. Trong khong gian véi hé toa do Oxyz , cho hai diém A4(3;3;1), B(0;2;1) va mat phing
(P):x+y+2z—7=0.Dudng thing d nim trong (P) sao cho moi diém ctia d cach déu hai
diém 4, B c6 phuong trinh la

x=t x =2t x=t x=—t
A. jy=7+3¢. B.{y=7-3¢. C.iy=7-3¢. D. {y=7-3¢.
z=12t z=t z=2t 7 =2t

Loi giai. Phuong trinh mit phéng trung truc chia 4B 1a («):3x+y—7=0.
Duong thing cdn tim d cach déu hai diém 4, B nén sé thudc mat phing (a).
x+y+z—7=0
3x+y—7=0

z=2t

Laic6é d C(P), suyra d =(P)N(a) hay d:{ YT 3

. Chon x =¢, ta dugc {

Chon C.
Cau 8. Trong khong gian véi hé toa d6 Oxyz , cho diém A(O;O;Z) va hai dudng théng
x=1+1¢
d:2x=y=z,d":{y=2—r. Tim toa do cla diém N thudc dudng thing d' sao cho dudng
z=0
thdng AN cét dudng thdng d tai mot diém.
A. N(0;3;0). B. N(2;1,0). C. N(1;2;0). D. N (0;0;3).
T T R 1 ¥=r ,1M(m;2m;2m)ed
Loi giai. Viétlai d . =~ ====——d:{y=2¢". Goi .
1 2 2 N(1+mn2-n0)ed’

z=2t'
AM = (m;2m;2m —2)

—_—

ﬁ[m,ﬁ} = (2mn—8m—2n+4;2mn+ 4m—2n—2;—3mn) .
AN = (14,2 —n;—2)

Suy ra

Dé AN cét d tai M —— ba diém 4, M, N thing hang <—>[W,Fv]:6

2mn—8m—2n+4=0 1
S 2mn+4dm—2n—2=0« miE—>N(1;2;O).Ch(_)n C.
—3mn=0 n=0

Cau 9. Trong khong gian v6i hé toa &6 Oxyz, cho mit phing (P) ix+3y—2z+2=0 va duong
x—=1 y+1 z-4
-1
B, C(a;b;c) sao cho C 1a trung diém cia AB. Gia tri cta biéu thiic a+b+c¢ bing
A. —15. B. —12. C. -5. D. 11.

thing d:

. Puong thing qua A(L;2;—1) vacat (P), d 1an lugt tai



Loi giai. Tac6 C €d——C(1+2;—1—t;4+¢). Do C la trung diém cuaa
AB—— B(4t +1,-2t —4;2t +9).
Ma Be(P)—>(4t+1)+3(—2t—4)—2(2r+9)+2:0©r=—3—>c{—8;%;—%].

Suy ra a+b+c:—8+%—%=—5. Chon C.

Cau 10. Trong khéng gian v6i hé toa d6 Oxyz, cho diém 4(1;2;3) vaA mat phing
(P): 2x+y—4z+1=0. Dudng thing d di qua diém 4, song song véi mit phing (P), dong
théi cdt truc Oz. Phuong trinh tham s6 cia duong thing 4 1a

x=1+5¢ x=t x=1+3¢ x=1-—t
A ly=2—6r. B. 1y=2¢ . C.{y=2+2s. D. {y=2+6¢.
z=3+¢ z=2-+t z=3+¢ z=3+¢

Lai giai. Goi dN0z = B(0;0;z,)—— d c6 VICP1a 4B =(-1;,—2;z, —3).

Mt phéng (P) c6 VTPT n= (2;1,—4).

Theo gia thiét d J/ (P)—— ABn=0& —2-2-4z +12=0 2, =2—— AB=(-1,~2;—1),

Vay duong thdng d ¢6 VICP 4= (1;2;1) nén loai cac phuong an A, C, D. Chon B.

Cau 11. Trong khong gian v6i hé toa @6 Oxyz, cho 3 diém A(2;-4;1),B(1,—2;0),C(4—1;3) va

mat phing (a):x—2y+2z—7=0. Goi (P) la mat phing qua C va vudng géc véi () sao cho

d[A;(P)] = Zd[B;(P)]. Gia st phuong trinh cta (P):ax+by+cz+d =0. Tinh a® +5> +c* +4d°.

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

Lai giai. Goi 1 =(P)NAB. Laic d[4;(P)|=2d [B;(P)]—>11_A, B 2134
IA=-2IB

Trudng hop 1. 7 nidm ngodi 4B ma 4= 2E——>I(O;O;—1).

Ta c6 n,y =|1C,n | = (7:0;=7) 1/ (150, 1) —— (P) x—z—1=0.

Trudng hgp 2. I nim trong doan AB ma IA=—2IB = I[%,_TS,%]

Ta c6 f,,):[J_C‘,@}:(21;0;—21)//(1;0;—1)—>(P):x—z—lzo.

Qua hai trusng hgp suyra a =1,b=0,c=—1,d = —1——a’* +b* +c* +d* =3. Chon B.
Cau 12. Trong khong gian v6i hé toa dd Oxyz, cho mp (P) di qua M (1;2;1),N(—1;0;—1) dong

thdi cdt Ox,0y theo thii tu tai 4,8 (khac O) sao cho %: 3. Khi d6 (P) c6 mot véc to

phap tuyén 7= (I,m;n) thi téng m+n bing
A. 2. B. —1. C. 1. D. o.
Loi giai. Gia st (P) ct ba truc toa do tai cac diém 4(a;0;0), B(0;5;0),C(0;0;¢) v6i abe = 0.

Phuong trinh doan chin ctia méit phing (P): EAVEP AT

a b ¢

1 2 1

o=l b

Vi (P) qua M,N nén ta c6 hé phuong trinh a ¢

-1 -1 a+c=-—ac
_+_:1

a c
a=3

Tit AM =3BN « (a—1) +5=3(2+b")——

a=-1



Véi a=3—c= —% = (P):x+3y—4z-3=0——m+n=—1.
V6i a =—1— —1+c=c khong c6 gia tri thoa man. Chon B.
Céu 13. Trong khong gian v6i hé toa dd Oxyz, cho 4(2;5;—3),B(—2;1;1),C(2;0;1) va mat phéng
(a):3x+4y+5z+1=0. Goi D(a;b;c) (v6i ¢>0) thude (a) sao cho ¢6 v6 s6 mit phang (P)
chita C,D va khoang cach tit 4 dén (P) gap 3 14n khoang cach tit B dén (P). Tinh gia tri
biéu thitc S =a’ +b +c’.

A. §=24. B. §=25. C. §=27. D. S=26.
Loi giai. Vi khoang cach tit 4 dén (P) gép 3 1an khoang cach tit B dén (P) —— (P) di qua
giao diém / cltia 4B va (P) va c6 thé xay ra hai trudng hop sau:
Trudng hop 1. I4d = —31B —— I(—1;2;0). Ta tim dugc giao diém D dudng thing JC va () 1a
D(—4;4;—1) (loai).
Trudng hop 2. 14 = 31B ——1(—4;—1;3). Ta tim dugc giao diém D dudng thing IC va (a) la
D(—4;—1;3) (théa).

a=-—4
Vay {b=—1——8=a’+b" +c* =26. Chon D.
c=3

Cau 14. Trong khong gian véi hé toa d9 Oxyz, cho mit phing (a):x—z—3=0 va diém
M (L;1;1). Goi 4 1a diém thuge truc Oz, B 14 hinh chiéu cia 4 1én (a). Biét ring tam giac
MAB cén tai M. Doan thidng M4 c6 do dai bing

A. 6 hoic V18.  B. V6 hoic 102 C. J18. D. /6.
Loi giai. Vi 4 1a diém thudc truc Oz, nén 4(0;0;a). B 14 hinh chidu cla 4 lén (o), ta tim
dugc B a+3;0;a;3] trung diém caa 4B la
I a+3;0;3a—3 Ny a—l;_l;3a—7.
4 4 4 4

Tacé AB L (a) nén AB c¢6 mot véc-ta chi phuong la U= (1,0;—1).
3a—7

Laic6é tam gidc MAB cantai M —>MIJ_AB<:>VI‘.;:O©QT_1.1+(—1).O+ (=1)=0

——a=3.
Vay A4(0,0;3)= MA = (-L-L2)——MA= J6. Chon D.
Cau 15. Trong khong gian véi hé toa dd Oxyz, cho hai diém 4(0;0;—3),B8(2;0;—1) va mit
ph&elng (P) 3x—8y+7z—1=0. Diém C(a;b;c) 14 diém ndm trén mat phzglng (P), c6 hoanh do
duong dé tam giac ABC déu. Tinh a—b+3c.
A. 7. B. -9. C. -5. D. -3.
Loi giai. Trung diém cta 4B 1a 1(1;0;—2) va tinh duge AB = (1,0;1).
Phuong trinh mit phéng trung truc cua doan 4B la (Q) x+z+1=0.

. 1=
Giao tuyén d cua (P) va (Q) la d:{x+z+ 0 g2yl _z+1
3x—8y+7z—-1=0 2 —1 -2
Chon C(2¢;—1—c¢;—1—-2¢)ed. Tam gidc ABC déu khi va chi khi 4B = AC
t=1
2 (1) +(2-2) =228 % 61 -3=0s| | ——C(2-2-3).
)

Vay a—b+3c=-5. Chon C.



Cau 16. Trong khong gian véi hé toa &6 Oxyz, cho ba diém A(2;0;1),B(1;0;0),C(1;1;1) va mat
phaelng (P) x+y+z—-2=0. Diém M(a;b;c) nam trén mét phéng (P) thoa man
MA=MB=MC. Tinh T=a+2b+3c.

A. T=5. B. T=3. C.T=2. D. T=4.
Loi gidi. Ta c6 E(—I;O;—l),ﬁ'(o;—l;—l) va trung diém cta 4B, BC 1an lugt 1a

I[E;O;l],J[l;l;l].
2772 2°2

Mit phéng trung tryc cta doan thing 4B 1a (a):x+z-2=0.
Mit phdng trung truc ctia doan thing BC 1a (8):y+z—2=0.
Do MA=MB=MC nén M €(a) vda M €(f), laicé6 M €(P) —— toa dd M la nghiém cua hé
x+z-2=0
y+z-1=0 ——M(10;1)——T =a+2b+3c=4. Chon D.
x+y+z—-2=0
Cau 17. Trong khéng gian véi hé toa &6 Oxyz, cho ba diém A(2;-11),M (5;3;1),N(41;2) va
mit phéng (P):y+z=27. Biét ring ton tai diém B tréntia AM, diém C trén (P) va diém
D trén tia AN sao cho ti giac ABCD 14 hinh thoi. Toa d6 cta diém C la

A. (-15;21;6). B. (21;216). C. (-15;7;20). D. (21;19;8).
x=243t x=2+42u
Loi gidi. Taco AM :{y=—1+4t va AN :{y=—1+2u.
z=1 z=1+4u

Goi B(2+3t;—1+4t,1)€ AM, D(2+2u;—1+2u;1+u) € AN.

Vi tit gide ABCD 1a hinh thoi = AD = BC —— C (3t + 2u + 234t + 2u —Lu +1).
Ma C e (P)=4r+3u=27 (1),

Vi tit gidc ABCD la hinh thoi nén suy ra 4B* = AD* ——25t> =9u* (2).

Tu (1) va (2) tim duge {t_35—>C(21;21;6). Chon B.

u=
Cau 18. Trong khong gian véi hé toa &6 Oxyz, cho cac diém A(1;0;0),B(0;2;0),C(0;0;4). Viét

phuong trinh dudng thdng A di qua truc tim H cta AABC va vudng géc véi mat phing
(4BC).

A loy_z B. Al y-l_ 2
_ 2 1 4 2 —1
C.A.EZZZE. D.A.zzy;zz—i_l
4 2 1 4 -2 1
Loi giai. Phuong trinh doan chin cta mét phing (4BC) —l—%—k%—l hay

Vi 04,0B,0C dbi mot vudng géc nén suy ra OH | (ABC) ——A: % = % - % Chon C.

Cau 19. Trong khong gian véi hé toa dé6 Oxyz, cho tam giac ABC véi
A(L,-2;1), B(=2;2;1), C(1;—2;2). Hoi dudng phén giac trong géc 4 cua tam giac ABC céit
mit phéng (Oyz) tai diém nao sau day ?

0; 4~8]. B. [o; 2 4]. c. [o;_%;§]. D. [0;3-—§].

A jo-252 e
33 33




o AB =(~3;4;,0)— AB=5
Loi giai. Tacé {__|
AC =(0;0;1)— AC =1
VTCP ctia duong phan giac trong géc 4 cua tam gidc ABC la
AB AC 5'5

Phuong trinh ducng phan gidc géc 4 1a d:1y=-2 +%t

z=1+1t

Duong thing d cit mit phing (Oyz) tai M[O;—%;g]. Chon C.

Cau 20. Trong khong gian v6i hé toa dd Oxyz, cho tam giac 4BC nhon c6 H(2;2;1),

—%;%;g], O 14n lugt 12 hinh chiéu vuong géc cia 4, B, C trén cAc canh BC, AC, AB.
Duong thing d di qua 4 va vudng géc véi mit phing (4BC) c6 phuong trinh la

x—§ y—g z—l—g
:x+4:y+1:z—1‘ B. d: 3 _ 3 _ 3
1 -2 2 1 -2 2

A d

z
1 —2 2 1 -2 2

Loi giai. Dé giai quyét bai nay ta st dung hai tinh chit sau:

® Tam duong tron noi ti€p tam giac OHK 1a tryc tAm ctia tam giac ABC.

® Cong thtc tAm ty cu cia tAm dudng tron noi ti€p tam gidc OHK la

HK .10 + OH.IK +OK .IH = 0.

C.d: 9: 9: 9 D.diz'y__6—

B H C

Mit phing (ABC) c6 VTPT 7= [O_H’,O_K’} = (4;—8;8).
Tacé OH =3, OK =4, HK =5.

Goi I 1a tryc tAm cta tam giac ABC, suy ra I 12 tdm dudng tron ndi tiép tam giac OHK .



_ HK.x, +OH.x; +O0K.x,

X
! HK +OH + 0K v
. o , HK. H. K. !
Khi d6 toa do diém I dugc x4c dinh: {1y, = Yo +OH.y, +OK .y, =1{y,=1,suyra
HK +OH +0K .
, _HK.z, tOH.z +0K z, =
" HK+OH+OK
1(0;1,1).
x =2t
Duong thing AH:{y=1+¢.Diém A€ AH —— A(2t;1+11).
z=1

Ta c6 OA.0I = 0—— A(—4;—11). Chon A.
Cau 21. Trong khong gian v6i hé toa do Oxyz, cho tam gidc 4BC c6 A4(2;3;3), phuong trinh

x—=3 y-3 z—

2 N .,
" 5 = phuong trinh duong phén giac trong

duong trung tuyén d, ké tit B 1a

X=2_ Y _14 =z _12. DPuong thidng BC c¢6 mét vectd chi phuong 1a

A u=(21-1). B. u = (1;1;0). C. u=(1;—1,0). D. u=(;21).
Ldi gidi.

d, cua goc C la

dy dy
M

B A c

Goi M la trung diém ctia AC. Vi M €d, nén M (3—p;3+2p;2—p).
Mit khac M 1a trung diém clia AC nén C(4—2p;3+4p;1—2p).
—2p—2 3+44p—4 1-2p-2

-1 -1
Goi A’ 1a diém déi xting véi 4 qua CD, suyra 44’ 1 d, va A' € BC.
Goi K = A4'Nd, = K la trung diém ctia 44’, khi d6tacé 44’ L d, tai K.
Do vay diém K €d, = K (2+2¢;4—¢q;2—q).

4
Ma C €d, nén ta c6 phuong trinh & p=0— C(431).

Két hop véi 4K L d, néntacé Alu, =0 =g=0= K (242) — 4'(251).
AC= (2;—2;0) chon VTCP caa duong thdng BC 1a u= (,—1;0). Chon C.
Cau 22. Trong khong gian v6i hé toa do Oxyz, cho ba diém 4(0;0;0), B(0;1;1), C(1;0;1). Xét
diém D thudc mat phdng Oxy sao cho tt dién ABCD 1a mot ti dién déu. Ki hiéu
D(xy;%0;2,) 12 toa d6 ctia diém D. Téng x, + y, bing
A. 0. B. 1. C.2. D. 3.
L&i gidi. Tinh duge AB=BC=CA=+2.
DA=+2
Do D & (Oxy)—— D(%,;%,;0). Yéu ciu bai toan « DA= DB=DC =2 < {DB=+2
DC =2



\/xé—i—yg:\/z X+ yi=2
=1
a2+ -1 +1=2 x§+<y0—1)2:1<:>{x0_1—>x0—|—y0:2. Chon C.
=
Jo e |-+t

Cau 23. Trong khong gian v6i hé toa do Oxyz , cho mat cau (S):(x —1)'2 132 +(z+2) =4 va

x=2—t
dudng thing d:{y=¢ .Tim cic gia tricta m dé d cit (S) tai hai diém phan biét 4, B
z=m+t

sao cho cAc mit phéng tiép dién clia (S) tai 4 va B vudng géc véi nhau.
AT B.|" " . c.|”77 . D. Dap an khac.
m=—4 m=20 m=—4
Loi giai. Mit cau (S) c6 tm I(1;0;,—2) va ban kinh R =2,
d

A

B
Hai mit phing tiép dién caa (S) tai A va B vudng géc v6i nhau —— AIAB vudng can
4 R
d[I,AB]|="2 =" =2 d[1,d]=A2.
Dudng thing d di qua M (2;0;m) va c6 VICP u=(-L11).
Suyra IM = (1;0;m+2)—>{m.[i] =(—m—2;—m—3;1).

\/2— =-1
L N2m” +10m+14 [2 s 2m? 1 10m 28 =0 | . Chon A.
3 m=—4

s

—

Vay d[I,d]=
u

x—=1 y-2 =z

CAau 24. Trong khong gian véi hé toa &6 Oxyz, cho bon dudng thing d : S =

-2 -2 -1 -2 -1 . < 5 s
dzzx—:y—:i, d3:£:Z:Z , d4:x =21 . Goi A la dudng thang cat ca
2 4 —4 2 1 1 2 2 —1
bon dudng thing da cho. Vecto nao sau day la vects chi phuong caa duong thing A.
Ao =(2,0,-1).  B.ou,=(2L-1). C. u, = (211). D. u, = (1;2-2).

L&i giai. Ta c6 d,//d,. Phuong trinh mit phing (d,,d,):y—z4+2=0.
Goi A=d, ﬂ(dl,dz)—>A[l;%;%], B=d,N(d,.d,)— B(4:2:0),

Khi d6 4B la dudng thing A. AB = [3;%;—%] = Z =(2;1;—1) la vecto chi phuong ctua dudng

thdng A. Chon B.

CAu 25. Trong khong gian v6i hé toa do Oxyz, cho bon dudng théng A, : XI2 =2 +12 =z _11,

-1 y-1 2 1 - — —
NS E AL Yol S NP SV o b N o NS NPT NN el
1 2 —1 -1 1 1 1 3

dudng thing nao trong khong gian ma cit duge dong thdi ca bon dudng thing trén. Tinh gia

. Biét khéng ton tai

tricha T =a—2b.



A. T=-2 B. 7T=-3. C.T=2. D. T =3.
Loi giai. Ta thdy A /A,. Goi (P) 1a mit phang chia A, va A,.
Phuong trinh mit phing (P) x+2y—z43=0.
“2a+b+22 3b—24 —2a+7b—8

> B

Goi I=A,N(P)——I1=(0;—-L1) va J=A,N(P)=>J = s s S

= ; ;
6 6 6

Theo yéu cAu bai todn suy ra IJ cing phuong véi ua, = (L—1,-1).
N —2a+b+22 _ 3b—18 _ —2a+7b—14
6 —6 —6
Cau 26. Trong khong gian v6i hé toa do Oxyz, cho S(1;2;3) va cic diém 4,B,C thudc cac truc
Ox,0y,0z sao cho hinh chép S.ABC c6 cac canh S4,5B,SC d6i mot vuéng gbc véi nhau. Tinh

thé tich khoi chép S.4BC.

A B B. 8. c. %, p. ®,
6 18 12 36

S_A':(a71;72;73)
Lai gidi. Goi 4(a;0;0),B(0;5;0),C(0;0;¢) ——1{SB = (—1;b—2;-3).
SC =(~1;-2;¢—3)

— —2a+b+22_3b—18_—2a+7b—14]

a—2b=2. Chon C.

SALSB  [SASB=0 (q42p—14 “=
Vi S4,8B,SC d6i mot vudng goc —{SB L SC < {SBSC =0 12b+3c=14——1p=
SALSC |SASC=0 |at3c=14

WX N9

1

Do 84,8B,SC d61i mot vudng goc, nén V. = gSA.SB.SC = 343

%7%% ~>%. ChenD.

Cau 27. Trong khong gian véi hé toa do Oxyz, cho mit phing (o) di qua diém M (1;2;1) va
cit cac tia Ox,0y,0z 1an ludt tai 4,B,C sao cho d6 dai 04,0B,0C theo thii tu tao thanh cap
s6 nhan c6 cong boi bang 2. Tinh khoang cach tit goc toa d6 t6i mat phing ().

A2 B, Y2 c. N2 D. 9V21.
J21 21 7
Loi giai. Goi 4(a,0,0),B(0,5,0),C(0,0,c) theo dé ra ta c6 a,b,c duong.

Phuong trinh doan chén cia mit phing
Vi mit phing (o) di qua diém M (1;2;1) nén ta c6 l4—%4—1:1 (1).
a c

Do 04,0B,0C theo thi tu tao thanh cp s6 nhan c6 cong bdi bang 2 = ¢ =2b=4a (2).
Tu (1) va (2), suyra a :%:> OA :%,OB :%,OC: 9.

bat d(0;(a))=h suyra h%: 01142 + 0]132 + 016'2 :217 h= 3\/7i. Chon C.

Cau 28. Trong khong gian v6i hé toa do Oxyz, cho mat cau (S):x* +y° +2z* = 3. Mot mat

phéng () tiép xdc véi mit cau (S) va cit cac tia Ox, Oy, Oz tuong tng tai 4, B, C . Tinh gia
1 1 1
04> 0B> oC*’

tri cta biéu thic T =

AT = B.Tzé. C.T= D. T=43.

-
O | —



(a)ﬁOx = A(a;O;O)

Loi gidi. Goi {(a)N0y = B(0;5;0) ——(a): =+ 2 +Z =1 hay (a):f+%+5—1=0.
a c a c
(a)N0z =C(0;0;c)

Mit cdu (S) c6 tdm 7 =(0;0;0), ban kinh R=+/3.

Do () tiép xtc v6i (S) nén d[I,(a)]:R@¢=ﬁ© i2+i2+izzl_
1,1 1 PPN )
PEREFT i)
a b <

1 1 1 1 1 1 1
Suyra T = + + =—+—+—=—.Chon B.
Y of OF oC’ & B & 3
Cach trac nghiém. Do bai toan ding véi moi nén ta chon mét trudng hgp dic biét. Chon
diém M (L;1;1) thuoe (S).

Khi d6 mat phing () théa man bai toan sé di qua M va nhan OM lam mét VTPT nén cé

phuong trinh (a):x+y+z-3=0.
()N Ox = A43(a;0;0)

Suy ra {(a)NOy = B(0;3;0) T =
(@)N0z =C(0;0;3)

Cau 29. Trong khong gian véi hé toa do Oxyz, cho hai diém A(6;-3;4), B(a;b;c). Goi

L1111
04> OB> 0OC* 9 9 9

1
3

M, N, P 1an lugt 14 giao diém cla dudng thing AB véi cac mit phing toa do
(Oxy), (Oyz), (Ozx) sao cho M, N, P nam gitia 4 vd B thoéa mdn AM = MN = NP = PB. Gia
tri ctia biéu thtc a+b+c bang

A. —40. B. —-32. C. -24. D. —17.
Loi giai. Vi AM = MN = NP = PB—— N la trung diém ctia AB N[a42—6;b;3;c—i2—4 i
Ma N €(Oyz) suy ra a+6 =0——a=-6. Suyra N[O;%;H;L] va B(—6;b;c).
Vi AM = MN = M la trung diém ctia AN M[s;bzg;czlz].
Ma M € (Oxy) suy ra c+12 =0——c=-12.
Vi NP = PB= P la trung diém ctia NB P[—3; 3b4—3;3c‘—1|—4].
Ma Pe(Oxz) suyra ——=0——b=1.

Vay a+b+c=—-17. Chon D.
Cau 30. Trong khong gian v6i hé toa dd Oxyz, cho hinh lang tru tam gidec déu ABC.4,B,C, c6
A (\/5;—1;1), hai dinh B,C thufc truc Oz va A4, =1, (C khong trung O). Biét ;:(a;b;Z) l1a

mot véc to chi phuong ctia dudng thing AC. Tinh T =a* +b°.

A. T=4. B. T =5. C. T=09. D. T =16.
Loi giai. Goi I 1a trung diém ctia BC——1(0;0;1).
Do AABC d8u = AI | BC, ma BC | A4, = BC L (AA41)=BC L AT 4, B,
—— I 1a hinh chié&u vuéng géc cua 4, trén Oz. L\ NG
A
P _ _ _ 2 2 _ N
Taco d(A4,02)= AT =2—— Al = \JAI* — 447 =3. \
241 b
= AY
Suy ra CI = % = % =1 (do tam gidc ABC déu) \\\
== _—‘_— A== =
4 o B




Vi C €0z nén goi C(0;0;¢c) véi c=0.

c= 0(10ai)

Ta IC=1=(c—1) =1« —C(0;0;2)— 4,C = (—3;1;1).

c=

2
Chon VTCP ctia 4C 1a u( 243:2; )—>T:a2+h2 =16. Chon D.

Phan 2. Cuc tri trong hinh hoc Oxyz
x=t
Cau 1. Trong khong gian v6i hé toa dd Oxyz, cho dudng thing d:{y=1—r va diém
z=4
A(,—1;2). Dudng thdng A nim trong mit phang toa d6 Oxy saocho 4 cach déu d va A
Tim gi4 tri 16n nhat cta khoang cach gitia d va A.
Ad, = B. d,, =32 C.d, =2 D. Khong ton tai.

max

Loi giai. L&y M(0;1;4) € d, MA = (1;-2-2),u, = (1;=150)—— | MA,u; | = (~25-231).

o) (=2) 41

Ké AHJ_d(Hed)—>AH:d(A,d):\/( JHE AT 3 2
\/12+(—1)2+02 V22

Lay K d6i xting v6i H qua A. Suyra HK =2AH =32 14 gia tri 16n nh4t cla d(Ad).

That vay, 1y A’ thoa d(4,A")=AH'= AH = AH'= AH = AK = HH' L H'K —— HH' < HK.

Chon C.

\S)

. e 1A N C e 2 —1 2
Cau 2. Trong khong gian v6i hé toa dd6 Oxyz, cho hai dudng thang 4, :xT = % = Z+1 va

x—1 y+2 z-2
1 3 -2
d,d, 1anlugt tai hai diém 4,B sao cho 4B ngin nhét. Phuong trinh ctia dudng thing A 1a

d,: . Goi A 1a duong thing song song véi (P):x+y+z—7=0 vacét

=12t x:65—t x:65 x:65—2t
A.{y=5 ) B.jy== ) C.iy==-t . D.{y==+¢
y_ . y > y > y >
z=-—9+t¢ 9 9 9
z=——+t z=——+t z=——+t
2 2 2

Loi giai. Goi 4(142a; a; —2—a)ed,, B(14+b; —2+3b;2—2b) € d,.
VTCP caa A la AT?z(b—Za; 3b—a—2;—2b+a+4), VIPT cta (P) la ”p (L11).
Vi A//(P) nén 4B Ln, < ABn, =0 b=a—1. Khidé AB=(-a—1;2a—5;6—a)

AB=\(~a—1) +(2a—5) +(6—a) =64 ~30a+62 = [a—;] +7>i VaeR.

Dau "=" xéyrakhia:§—>A 6,5 = —1;0;Z .
2 2 2 2

Puong thdng A di qua diém A[6, % _E] va vec td chi phuong u, —( 1;0;1)

x=6—t
Vay phuong trinh dudng thdng A:{y :% . Chon B.
9
z=——+t
2




Cau 3. Trong khong gian véi hé toa &6 Oxyz, cho bon diém
A(—4,—1;3),B(-1;~2;—1),C(3;2;-3) va D(0;—3;—5). Mt phing (o) qua D va tdng khoang
cach 4,B,C dén (a) 16n nhat, déng thoi ba diém 4,B,C nim vé cing mdt phia so véi mat
phéng (). Diém nao dudi day thudoc mat phing («).

A. M (7;-3;—4). B. M(2;0,—7). C. M(—1;—1;—6). D. M (36;1;—1).
L&i giai. Trong tAm clia tam gidc 4BC la G[—g —l,—l] =GD= [2 §;—&].
373 3 373 5

Theo d8 S =d(4,(a))+d(B,(a))+d(C,(a))=3d(G,(a)) <3GD = 24/66

Spe = 24/66 khi (o) L GD va De(a)

Phuong trinh mit phéng («):x—4y—7z—47 = 0. Déi chidu dap 4n chon A.

CAu 4. Trong khong gian véi hé toa @6 Oxyz, cho 3 diém A(-21;0),B(4:4,—3),C(2;3;—2) va

. 5 —1 —1 —1 . 5 . SN .
duong thang d : xl = y2 =z = Goi («) 1a mit phang chita d sao cho 4,B,C 6 cung phia

d61 v6i mat phing (@). Goi d,,d,,d, lan lugt 1a khoang cach tit 4,B,C dén (a). Tim gia tri

16n nhat cta T =d, +2d, +3d,.

T, = 6714, B. 7. =+/203.
c. TM_JT+£+3J— D. T — 23,
Loi giai. Trung diém ctia 4B, BC lan lugt 1a B
M[l;%;—%] va N[3;%;—§]. Trong tAm cta tam giac M,

MNC 1a G(2;3;-2).

Goi d,,d;,d, 1an lugt 1a khodng cach tit M,N,G dén . / :

(0) /

Ta c6 %

T=d +2d,+3d,=(d, +d,)+(d, +d,)+2d, /
=2d, +2d, +2d, = 6d,. a

Ké GH 1 (a),GK Ld (H¢€(a),K €d). Ta chiing minh dude IH < IK = d, = 614.

D&u "=" xay rakhi H=K hay IK 1 («). Chon A.
Cau 5. Trong khong gian v6i hé truc toa d6 Oxyz, goi d 1a dudng théng di qua A(2;1;O) song
song véi mit phing (P):x—y—z=0 va tong khoang cach tit M (0;2;0),N(4;0;0) t6i dudng
thing d c6 gi4 tri nhé nhat. Véc-to chi phuong u ctia d c6 toa do la:

A. (10;1). B. (2;51). C. (3;2:1). D. (0;,—1).
Lai giai. Mat phang (o) diqua 4(2;1;0) va song song véi mit phéng (P) 1a
(a):x—y—z—l =0.

Tac6 MN = (4-20), n, = (L—1—1) =[MN,n,| = (2%4-2)=a

Ta thidy 4 1a trung diém cia MN nén dudng thing 4 1a hinh chidu vudng géc ciia dudng
thing MN trén mit phang (a), khi d6 véc to chi phuong ctia dudng thang d 1a

u=|n,,a|=(—6;0,—6). Chon A.




Cau 6. Trong khong gian véi hé toa dd Oxyz, goi A 1a dudng thing di qua diém 4(2;1;0),
song song v6i mit phang (P): x—y—z=0 va c6 tong khoang cach tit cac diém
M (0;2;0), N(4;0;0) t6i dudng thang d6 dat gia tri nhé nhat? Vecto chi phuong ctia A 1a vecto
nao sau day?

A. u, = (0;1;—1) B. u, = (1;,0;1) C. u, =(3;2;1) D. u, =(2L1)
Lo&i giai. Vi A 1a dudng théng di qua diém 4, song song v6i mat phing (P) —— Andm
trong mit phéng (o) qua A4 va song song véi mit phéng (P).
Nhan thdy 4 1a trung diém cia MN nén d(M,A)=d(N,A).

Tacé d(M,A)=d(N,A)> d(M,(a)). Dau "=" x4y ra khi A nim trong mit phing (3) chta
MN va vudng goc véi ().
M
A
H o

() k

(P)

Mt phng (B) c6 véc-to phap tuyén l1a My =

Z,W] =(12-1).
Duong thing A la giao tuyén ctia (Q) va (R) nén nhan U, = [%,ﬂ] =(3;0;3) lam mot véc-

to chi phuong. Déi chigu dap an, chon B.
. e 1A N < 2 -1 -2
Cau 7. Trong khong gian véi hé toa dd6 Oxyz, cho duong thang d :xT = yT =

A(2;1;1). Goi A la dudng thdng di qua 4 sao cho tdng khoang cach tit O d&n A va khoang

N R
va diém

»—Al[\]

cach tit d d&n A 16n nhat. Biét u = (2;6;¢) 1a mdt vectd chi phuong cia A. Tinh téng b+-c.
A. -3. B. 3. C. 4. D. —4.
L&i giai. Do 0, 4,d c6 dinh, goi H 14 hinh chiéu ciia 4 lén 4, khi dé:

di,0) <04
’ =d, +d, . <OA+ AH.
d(d;A) < HA (0:1) (d;4)
’ , OALA |04 Lu \ .
Dau "=" xay ra @{ SS9 ZA. Vay ta c6 thé chon ua :[OA;HA].
HALA | HA L us

Khi d6 ta tim duge H (1;2;0) = HA = (1,—1;1),04 = (2;1;1).

Vay ua = [@,Ei] =(%-15-3)=> {[c) ; _3—>b+c =—4. Chon D.
Cau 8. Trong khong gian véi hé toa do Oxyz,cho ba diém A(—1;—4;4), B(1;7;-2), C(L;4;-2).
Mt phéng (P):2x+by+cz+d =0 qua 4 vathéa min T =d(B,(P))+2d(C,(P)) dat gia tri
16n nhat. Tinh b+c+d .

A. 77. B. 52. C. 4s. D. 65.
Loi giai.
Trudong hgp 1. B, C cung phia so véi (P).



Goi I thda méan IB +2IC =0——1I(1;5;—2). Goi H 1a hinh chiéu
vudng géc cua [ trén (P)=IH <IA.
C6 T =d(B,(P))+2d(C,(P))=3d(I,(P))=3IH <3IA.

Vay maxT = 3I4. D&u "=" x4y ra khi va chi khi H = 4 hay B
14 L(P).

b=9 H
Suy ra (P):2x+9y—6z+62=0={c=—6——b+c+d =65. (p) A

d=062
Trudng hop 2. B, C hai phia so véi (P). Goi B’ 1a diém dsi
xting cua B qua 4 —— B'(-3;—15;10).
Goi D thda mén W+2D—C>:6—>D[—%;—§;2]. Goi K la

hinh chiéu vuéng goéc cia D trén (P)=- DK < DA.
C6 T =d(B',(P))+2d(C,(P))=d(B,(P))+2d(C.(P))=3d(1,(P))
=3DK <3DA.

Vay maxT =3DA. D&u "=" x4y ra khi va chi khi K = 4 hay
DA L (P).

b=5
Suy ra (P):2x+5y—6z4+46=0={c=—6——b+c+d =45.
d =46

Tu hai truong hgp —— max T = 65. Chon D.
Cau 9. Cho hinh hop chii nhat 4BCD.A'B'C'D' ¢6 diém A tring géc toa d6 O, cac diém
B(m;0,0), D(0;m;0), A'(0;0;n) v6i m, n>0 v m+n=4. Goi M 1a trung diém cta CC".
Thé tich tG dién BDA'M 16n nhat bing bao nhiéu?

64 16

A Y B. 2. c. 2 p. o
27 1 3 27

Loi giai. Tu gia thiét, ta suy ra C(m;m;0), C'(m;m;n) va M[m m; ] 14 trung diém CC’.
BA = (—m;0;m)
BD = (—m;m;0)

Taco %[ﬂ;fﬁ]:(fmn;fmn;fmz) va sz[o;m;g].

2 o 4 — _
Thé tich khéi chép BDA'M 1a V,,,,, :é HBA BD)| BM‘ _ ( m) _ —n’ +4m ,

Xét ham f(m)= —m +4m’ trén khoang (0;4), ta duge maxf [2]26—7 Chon A.
Cach khac. Ap dung BDT Cosi, ta c6 4 = m+nf%m+ m+n>3 / 1 _27
Cau 10. Trong khong gian v6i hé toa dd Oxyz, cho A4(3;3;0),B(3;0;3), 3;3). Mit phing (P)

di qua O, vudng goc véi mit phing (4BC) sao cho mat phang (P) cét cac canh AB, AC tai

cac diém M,N thda mén thé tich t& dién OAMN nhé nhat. Mit phing (P) ¢6 phuong trinh:
A x+y—2z=0. B. x+y+2z=0. C. x—z=0. D. y—z=0.

Loi giai
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x=3
Pudng thdng 4B c¢6 phuong trinh y=3—t. Ma MeAB—>M(3;3—a;a)V61 0<a<3.
z=t
x=3—-1
Dudng thdng AC c6 phuong trinh {y=3 . Ma N€ AC—— N(3—5;3;h)véi 0<b <3.
z=t'

Goi G la trong tam ABC ——G(2;2;2) va OG L (ABC)= M,G,N thing hang

——ab=a+b.
) 1 . 1 o
Ta 6 Vo =50GS g VOi Sy = AM.AN 5in 60° = J3.ab.

Do d6 V,,,,, nhonhat khi S, nho nhat

) . b)Y
Ap dung bat dang thitc cosi, ta c6: ab < @ N (a.b)2 —4(ab)>0——ab>4.

Dau béng xay ra khi a = b hay MN//BC—— M (3;1;2),N(1;3;2).
Vay phuong trinh mét phéng (P) :x+y—2z=0. Chon A.

Phan 3. Cac bai toan vé mat cau

Mot s6 bai tap co ban & mitc dd van dung
. e 1A R N 2 -1 S e aiR
Cau 1. Trong khéng gian véi hé toa d6 Oxyz, cho dudng thang d :xT :%: i2 va hai diém

A(2;1;0),B(—2;3;2). Goi (S) 1a mat cdu di qua hai diém 4,B va c6 tam thudc dudng thang d.
Dién tich ctia mit cau (S) bing

A. 68. B. 257. C. 74r. D. 26m.
Loi giai. Goi / 1a tAm va R 1a ban kinh cta mit cau (S). Vi 1 €d——I(1+26;8,—2t).
Theo dé ta c6 14’ =B’ (=R} < (2t —1) +(t—1) +(=2) =(3+2) +(¢r—3) + (-2t -2)
——t=—1=R =14 =17.
Vay S =4rR* =687. Chon A
Cau 2. Trong khong gian v6i hé toa d6 Oxyz, cho mat cau (S,) ¢6 tm /,(3;2;2) ban kinh
R =2, mit cAu (S,) c¢6 tam 7,(1;0;1) ban kinh R, =1. Mt phing (P) ddng thdi tiép xic véi
(S,) va (S,) cit doan 1,1, ¢6 dang 2x+by+cz+d =0. Tinh T =b+c+d.

A. -5, B. 3. C. 1. D. 2.
Loi giai.



(P)

I,

Tinh duge L1, =(2;2;1)—— LI, =3=R +R, = (S,) tiép xtc véi (S,). Goi 4 1a tiép diém cta

hai mét cdu = A[— 2. EJ
333
Mit phang (P) dbng thai tiép xtc véi (S,) va (S,) cit doan 1,7, 1a mat phing vudng géc véi
b=2
LI tai 4 la: 2x+2y+z-6=0=c=1 ——T=b+c+d=-3. Chon B.
d=-6

Cau 3. Trong khong gian v6i hé toa d6 Oxyz, cho mit cau (§):x* +y* +z° =9 va mit phing
(P):x+y+z-3=0. Goi (') 12 mit cAu chtia duong tron giao tuyén cua (S) va (P) déng
thdi (S') tiép xdc v6i mat phéng (Q):x—y+z—-5=0. Goi I(a;b;c) la tam ctia mat cau (S').
Tinh T = abc.

A T—1. B.T:—%. C.T——1. D.T:%.

Loi giai .Mt cdu (S') c6 dang:
x2+y2+22—9—|—m(x+y+z—3)=0 @(S’)'xz+y2+22—|—mx+my+mz—9—3m:O.

Nhu vay mét cau (S’) cb tam 1[%,—’”,—’”] va ban kinh R =

Lh

_m_
2

Vi (S’) ti6p xtc v6i mit phing (0) nén d([,(Q)) =R

‘ ,/ +3m+9

& |m+10/=~/9m* +36m+108 ——m = —1 suy ra 1[%%%] Vay T =ab :g Chon D.

Cau 4. Trong khong gian v6i hé toa d6 Oxyz, cho cac mat phing (P):x—y+22+1:0,
(0):2x+y+z-1=0. Goi (S)1a mit cdu c6 tAm thudc truc hoanh, dong thdi (S)cat mit
phéng (P) theo giao tuyén la mot dudng tron c6 ban kinh bing 2 va (§) cit mit phing (Q)
theo giao tuyén la mét dudng tron c6 ban kinh bang r. Xac dinh r sao cho chi c6 ding mot
mit ciu (S)théa yéu cau.

A. r=43. B.r—\/g. C. r=42. D.rz#.

Loi giai. Goi I(m;O;O) 12 tAm mit cAu ¢6 ban kinh R, d,, d, 12 cAc khoang cach tu / dén

(P) va ().
Ta c6 d, :% va d, =
Theo dé ta c6

2 2
\/d12+4:\/d22+r2 @\/%4-4:\/%4-% sSm’—2m+2r'—8=0 (l)

Yéu cAu bai toan tuong duong phuong trinh (1) ¢6 dung mot nghiém m

|2m —1|

J6
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—>1—(2r2—8):0<:>r2 _2 . ,-3¥2 ChonD.
2 2 :

Cau 5. Trong khong gian véi hé toa dd Oxyz,cho hai diém 4(3;1;2),B(5;7;0). Cé tit ca bao
nhiéu gia tri cua tham sO m dé phuong trinh
x4y 42 —4x+2my—2(m+1)z+m* +2m+8=0 la phuong trinh cia mot mat cau () sao
cho qua hai diém 4,B c6 duy nh&t mot mit phang cit mat ciu (S) d6 theo giao tuyén 1la mot
dudng tron c6 ban kinh bang 1.
A. 1. B. 4. C. 3. D. 2.
Loi giai. (S) 1a mot mat cau, khi d6 mat cau (S) c¢6 tdm [(2;—m;m-+1) ban kinh
6(m — 2)2
-Néu R<1 —— khong ton tai mit phing nao dé théa yéu cau bai toan.
- Néu R=1—— c6 duy nhit mot mat phdng qua tdm va chta AB khi d6 R = m =1
m=2

& . Loai m=2 vi I € 4B nén c6 v s6 mit phéng cit mit ciu (§) d6 theo giao tuyén
m=—

R=~m>—3——m<—/3Um>+/3. Ngoai ra ta c6 d(I;AB)=

la mot dudng tron c6 ban kinh bang 1. Suy ra c¢é 1 gia tri m.
- R>1, +néu R’ —1’ <d’(I;AB) —— c6 hai mat phing thoa yéu ciu.
+néu R* —1° >d’(I;AB) —— khong c6 mit phéng nao thda yéu cau.

m=2

2
6(m—2
olm=2) 34 (ogi m=2vi R>1).
11 m:—T

Khi d6 ¢6 duy nhét 1 mit phing qua ABva cit (S ) theo mot duong tron 6 ban kinh 1

+ néu R*—1"=d*([;4B)——m’ —3—-1=

Vay c6 2 gia tri m. Chon D.
Cau 6. Trong khong gian véi hé toa d6 Oxyz, cho mat phang (P):x—2y+2z-3=0 va mit
cau (S) c6 tam 1(5;—3;5), ban kinh R=2+5. Tt mot diém 4 thudc mat phing (P) ké mot
dudng thang tiép xdc véi mat cau (S) tai diém B. Tinh 04 biétring AB=4.

A. 04=3. B. 04 =+11. C. 04=+/6. D. 04=5.
Loi giai. Goi A(a;6;¢c). Do A€(P)——a—2b+2c—3=0. (1)

J1(P) = 5-2.(-3)+2.5-3] s

Ta c6 JU+(=2) +27 ——I4=d|I,(P))——IA L (P) hay 4 12 hinh chiéu

TA=+JAB® + IB> =\JAB* + R* = 6
vudng goéc cia I trén mit phing (P).
Do d6 ta d& dang tim duge 4(3;1;1)——04 =+11. Chon B.
Cau 7. Trong khong gian v6i hé toa dd Oxyz, cho mit cAu (S): x> +y* +2° —2x+2z+1=0 va

dudng thing d:%:yT*Z:il. Hai mit phing (P), (P’) chtta d va tiép xuc véi (S) tai T

va T' (tham khao hinh vé&). Tim toa d06 trung diém H caa TT'.



PN R A I (st é] o.uf-112).
6’3" 6 63 6 6 36 636

Loi giai. Mit cau (S) ¢6 tdm mat cau 1(1;0;—1), ban kinh R =

. , o |dLIT A A L e R o, R
Goi K:dﬂ(ITT ) Ta c6 dLIT/:dL(ITT) nén K la hinh chiéu vuéng géc cua I trén
d = K(0;2;0).

2 2
oy MK K (L 15 L g5 5 chona.
IK IK IK* |J6) 6 6 6’3" 6

Cau 8. Trong khong gian véi hé toa do Oxyz, cho mat cdu (S):(x+1) +(y—2)" +(z—1) =3,
va hai diém A(1;0;4),B(0;1;4). Cac mit phéng (R),(P,) cung chia duong thdng 4B va hai
mit phing nay 1an lugt tiép xtc v6i mit cdu (S) tai cAc diém H,,H,. Diém K nio trong s6

céac diém sau diy nidm trén dudng thing H H,.

A. K(1;4;2). B. K(-1;3;2). C. K(1;5:3). D. K(-1;3-2).
Loi giai. Mat cau (S) c¢6 tam /(—12;1) va ban kinh H,
R=13.
x=1-—t
Phuong trinh dudng thng 4B:{y=¢ (t€R). H i I
z=4
Vi mit phéng (B),(R,) ciing chéta dudng théng 4B va hai

mit phing nay lan lugt tiép xtc véi mit cau () tai cac H

IH, | AB

diém H,,H,——
IH, | AB

——(IH,H,) L A4B. 4B =(—1;1;0).

Phuong trinh mit phang (/H,H,):—x+y—3=0.

Goi H la giao diém cta AB va (IHH,). Khi dé H(—1;2;4).

Goi M 1a giao diém cta H,H, va IH. Khi d6 HM 1 IH

IM  IMIH R

Tac6 —= —=—
IH IH IH

HH, wvubng géc v6i [H va AB nén dudng HH, c¢6 vecté chi phuong

:% nén IM :%ﬁ, tir d6 ta tim duge M (—1;2;2).

Zi:—l[ﬁ,ﬁ]:(l;l;o).

3
x=—1+t

Phuong trinh H H,:{y=2+¢ . D6l chiéu dap an Chon A.
z=2



Cau 9. Trong khong gian v6i hé toa do Oxyz, cho mat cau (S):(x—1) +(y—1) +(2+2) =4
va diém A(l;l;—l) . Ba mit phéng thay d6i di qua 4 va déi mot vudng goc nhau, cdt mat cau
theo thiét dién la ba hinh tron. Téng dién tich ctia ba hinh tron nay bing

A. 37 B. 4. C. 11x. D. 127
Loi giai. Mit cau (S) c6 tdm I(1;1,—2), ban kinh R=2.
Goi ba mit phing dbi mdt vudng géc théa man bai toan 1a (a) ,(8), (7).
Goi M, N, P lan lugt 14 hinh chi€u vuéng géc cua I trén (a),(3), (v). Suyra M, N, P la

tam cua cac duong tron giao tuyén.

u"
= -
|

Xét dudng tron giao tuyén nim trong mit phéng («) c6: R’ = R* —IM”.

Tuong tu, ta c6 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+ Rim+ Rlm = (Rf +R}+R )7r =117 . Chon C.

Cau 10. Trong khéng gian v6i hé toa d6 Oxyz, cho mat cau
(S):x* +3* +2° —2ax—2by —2cz+d =0, v6i a,b,c>0. Biét mat cau (S) cit 3 mit phing toa
d6 theo 3 dudng tron cé ban kinh r=35 va mat cau (S)di qua diém M (0;1;2). Tinh téng

a+b+c+d.
A.25. B. 75. C. 40. D. 10.
Loi giai. Mit cau () c6 tam /(a,b,c). z A

Vi (S) cit 3mit phéng toa do theo 3dudng tron ¢ ban

kinh bang nhau =>a=b=c——1I(a;a;a) v6i a>0. Suy

________

ra R=+a’+25. N L
Mit khac (§) di qua diém M (0;1;2) - 5
2 2 a=35 : : >
=IM=R&a +25=3a"—6a+5—— . i . y
a=-2 (l) | .77

Véi a=5——R =+/50, khi d6

{3:25 ¢ ——a+b+c+d=40. Chon C



Bai toan cuc tri
Cau 11. Trong khéng gian v6i hé toa d6 Oxyz , cho mit cau
(8):(x=3) +(»+2)" +(2—4)" =12 va M(x,;,;2,) 1a diém thay d6i thuoe (S). Gia tri 16n
nhat ctia biéu thicc P =x, + y, +z, bang?
A. 10. B. 11. C. 12. D. 14.
Loi giai. Ta c6 P=(x,—3)+(y, +2)+(z, —4)+5——P-5=(x,—3)+(y, +2)+(z, - 4).
Ap dung BDT Bunhiacopxki, ta c6 (P—5)° =(x, —=3)+(y, +2)+(z, —4)
<(1+1+1) (5, = 3) + (9, +2) +(2 —4)"| = 3.12=36.
Suyra —-6<P-5<6+————-1<P<I11. Chon B.
Cau 12. Trong khéng gian véi hé toa d6 Oxyz, cho mét cau
2
(S,):(x =17 +(y—1) +(z—m) = ’"T (v6i m>0 1a tham s6 thuc) va hai diém
A(2;3;5),B(1;2;4). Tim gia tri nhd nhat cta m dé trén (S,) ton tai diém M sao cho
MA> —MB* =9.

A m=1. B. m=3-1f3. C. m=8—43. D. m=
Loi giai. Mit cau (Sm):(x—l)2 +(y—1)2 —l—(z—m)2 = mTZ c6 tam I(1;1;m) va ban kinh R = %
Goi M (a;b;c), theo dé
MA —MB* =9 & (a—2) +(b—3) +(x=5) —(a—1) = (b—2)" —(x—4)" =9
Sa+btc—4=0 — diém M nim trén mit phing (a):x+y+z-4=0.

Suy ra M € (a)N(S,)——d(M;(a)) < R4 8443 <m<8+443. Chen C.

Cau 13. Trong khong gian véi hé toa dd Oxyz, cho diém A(0;1;2), mit phéng
(@):x—y+z—4=0va (5):(x=3) +(y—1) +(z—2)" =16. Goi (P) 1a mat phing di qua 4,
vudng géc véi (o) va dong thoi (P) cit mit cAu (S) theo giao tuyén la mot dudng tron c6 ban
kinh nhé nhat. Toa d6 giao diém M cta (P) va truc xOx’ 1a

A. M[—%;O;O]. B. M (1;0;0). C. M[—%;O;O]. D. M[%;O;O].

Loi giai. Mat phang (P) 1a mat phing di qua 4 c6 dang:
ax+by+cz—b—2c=0 (a2 +b°+c* > 0).
Vi (P) vudng géc véi (o) va dong thoi (P) cdt mét cau (S)
theo giao tuyén 1a mot duong tron c6 tam 1a H .
Khi d6 ta ¢6 hé phuong trinh

a—b+c=0

[34]

N
Duong tron giao tuyén c6 ban kinh » nho nhat khi va chi khi
IH 16n nhat ——a = 0.

d(I;(P))= _ )

Khi d6 tu (*), suy ra IH = 3 = - <6 max IH = /6.
FTE
a a
Dau "=" xay ra khi va chi khi E:—l:>a:—2c:b=—c.

a



Chon c¢=—1 suyra (P)2x+y—z+1=0. suy ra giao diém M cla (P) va truc xOx’ 1a

M —1;0;0].
2
Chon C.
Cau 14. Trong khong gian v6i hé toa do Oxyz, cho mat cau (S): (x—3)2 +(y —1)2 +z°=4 va
x=1+42¢
dudng thing d:{y=—1+¢,(t € R). Mt phéng chia d va cit (S) theo mot dudng tron c6 ban
z=—t

kinh nho6 nhat c6 phuong trinh 1a
A. 3x—2y—4z—-8=0. B. y+z+1=0.
C. x—-2y-3=0. D. x+3y+5z+2=0.
Loi giai. Mt cdu (8):(x—3) +(y—1) +2° =4 c6tam
1(3;—1;0) ban kinh R =2.
Goi r 1a ban kinh dudng tron giao tuyén ctia mit phéng («)
chtia d vacat (S), goi H la hinh chi€u vudng géc cia I trén

dudng théng (a).

Tacé r=\R*—IH* =r, < IH,

_ IH.__ khi H 13 hinh chifu
vudng goc cia cua / trén duong thing d.

Ta tim duge H (3;0;—1)= IM = (0;—1;—1).

Phuong trinh mit phéng (@):y+x+1=0. Chon B.

Cau 15. Trong khong gian véi hé toa dd Oxyz, cho hai mit cau

(S):(x=3) +(y—2) +(z—2) =4, (8,):(x—1) +)»*+(z—1) =1. Goi d la dudng thing dong
thoi tiép xtc véi hai mat cAu trén, cit doan thing ndi tAm hai mit cAu va cach gdc toa @6 O
mdt khoang 16n nhat. Néu u = (a;1;6) 1a mot vecto chi phuong cua d thi téng S =2a+3b

bang bao nhiéu?

A S=2. B. S=1. C.s=0. D. §=4.
Loi giai. Mit cau (S,),(S,) ¢6 tAm va ban kinh 1an lugt 1a 7,(3;2;2),1,(1;0;1) va R =2,R, =1.
Suyra I,[, =3=R +R,——(S,),(S,) ti€p xtic ngoai véi nhau tai diém A[%,%,g]

Vi d la dudng thing dong thoi tiép xdc véi hai mat cdu (S,),(S,) suyra d diqua 4 va
d L1l
d(0,d) 16n nhat khi va chi khi d L 04 Khidé d c61VTCPla |17,,04] = (6:-3;~6).

a=-2
Chon VTCP ctia dudng thdng d 1a u = (=21;2)={b=1 ——S=2a+3b=2. Chon A.
c=2

Cau 16. Trong khong gian véi hé toa dd Oxyz, cho cac diém 4(2;3;3), B(-2;-11). Goi () va
(S') 1a hai mat cdu thay d6i nhung luén tiép xtc véi dudng thdng 4B 1an lugt tai cac diém
A,B déng thdi tiép xdc ngoai v6i nhau tai diém M (a,b,c). Tinh gia tri cia a+b+c biét ring
khodng cach tit diém M t6i mit phing (P):x+2y-2z+2018=0 dat gia tri 16n nhat?

A. a+b+c=4. B. a+b+c=5. C.a+b+c=3. D. a+b+c=2.
Loi giai. Goi tAm cta hai mat cau (S) va (S') lan lugt 1a 1,7,



A I\ B

Ké tiép tuyén d chungcua (S) va (') tai M, d ct 4B tai I ——>{ N X

trung diém ctia 4B vd AMAB vuéng tai M ——M thudc mit cAu (S,) tam 7(0;1;2) ban
kinh 74 =3.

|0+2.1-22+2018|
4=
1422 +(-2)
Dé&u "=" xay ra khi va chi khi M 1 (P).

——d(M;(P)) =d(I;(P))+ +3=675.

Phuong trinh duong thing IM :%:yT—lz 2_22. Mat cau (S,):x° +(y—1)2 +(z—2)2 =9.

Tim dugc giao diém IM va (S)) 1a M, (1;3;0),M, (-1;-1;4).

a=1
Ta thdy d(M,;(P))=675,d(M,;(P))=669 = M (1;3;0)={b=3——>a+b+c=4. ChonA.

c=0
Cau 17. Trong khong gian v6i hé toa dd Oxyz, cho mét cAu (S) c6 tdm / va ban kinh béng 3
sao cho ludn tiép xdc v6i mat phang Oxy. Khi cac dudng tron giao tuyén chia (§) véi hai mat

phéng toa d6 con lai ¢6 dién tich 16n nhat thi tAm / cta méat cAu thudc mat phdng nao?

A. x+y+z—-1=0. B.x—y+z=0. C. x—2y+1=0. D. x+y=0.
Loi giai. Goi 7(x;y;z). Vimat cau (S) ludn tiép xic v6i mit phing
Oxy —>d<[’(0xy)) =3& |z| =3 (1)
Cac dudng tron giao tuyén clia (§) véi cac mit phéng toa dd Oyz,0zx c6 dién tich 16n nhat

I1€0

yz_)l €0z (2)
1€ Ozx
1(0;0;3)

T (1) va (2), suy ra ——I€mp:x+y=0. ChonD.

1(0;0;—3)
Cau 18. Trong khong gian véi hé toa dd Oxyz , cho ba mit phing
(B):2x+y+2z-5=0, (B):2x+y+2z+13=0,(0):2x—2y—z—-5=0, va diém A(—2;0,0)
nim gitia hai mit phing (B),(B). Mét cdu (S) di déng c6 tAm (a;b;c) luén di qua 4 va
ludn tiép xdc véi hai mit phang (B),(B). Khi khéiciu (S) cit mat phiang (Q) theo thiét
dién 1a hinh tron c6 dién tich 16n nhat thi a+5—2c bang

A. 0. B. 3. C. -3. D. 2.
Loi gidi. Ta tinh dugc d((R),(P,))=6. Ta tim dugc mit phing cach déu cd hai mit phéng
(R),(R) 1a (a):2a+b+2c+4=0.
Goi ban kinh ctia mit cau (S) 1a R. Vi mat cAu (S) luon tiép xtc véi hai mat phing (R),(R)
%{1 €(a) - {2a+b+26—|—4: 0

R=3 R=3

Theo dé, tac6 4€(S)——I4=R=3. Suyra I thudc mit cdu (S') c6 tAm 4 va ban kinh 3.



Ta c6 d(4,(Q))=3 —— mit cAu (S') tiép xic v6i mit phéng (Q).
Khéi cu (S) cit mat phdng (Q)theo thiét dién 1a hinh tron c6 dién tich 16n nhat khi 7 1a
tiép diém ctia mat cu (S’) véi mat phang (Q). Khi dé
2a+b+2c+4=0 a=0
Ie(Q)=1{2a—2b—c—-5=0 <& {b=-2——a+b—2c=0. ChonA.
(a+2) 407+ =9 [c=-1
Cau 19. Trong khéng gian véi hé toa d6 Oxyz, cho (8,):(x+1)" +y* +(z—2)" =1,

x=3+¢
(S,):(x=3)" +(y—2) +2* =4 va dudng thing d:{y=—1—r. Goi 4,B la 2 diém tiy y thudc
z=5+2t

(S,),(S,)va M thudc dudng thang d. Khi d6 gia tri nhd nhat ctia biéu thiic P = MA+ MB
bang bao nhiéu?

A. P, =2J6-3. B.P

> =2J6+3. C. P, =23-3. D. P, =23+3.
Loi giai.

Mait cau (Sl) 14n lugt c6 tAm ](— 1; 0;2) va ban kinh R =1, mét

cau (S,) lan lugt ¢6 tAm J(3;2;0) va ban kinh R, =2. Goi

E=1Und—E(L1).

bé (MA —i—MB’)min = M, A,Bnam trén mét phéng (IJ,d). K

Goi H,K 1an lugt 1a giao cta cac tia IM,JM véi (S,),(S,). M

Ta cé:

MA+MB > MH +MK = MI +MJ —3 = (MA+MB) & (MI+MJ)

Lai c6 EI = —FEJ = I,J nim khéc phia so véi d

= MI+MJ>1J=(MI+MJ) =1J=2J6——(MA+MB) =26-3. Chon A.

Cau 20. Trong khong gian v6i hé toa do Oxyz, cho (S,):(x— 1)2 +y 2P =4,

min min

x=2—t
(8,):(x—2) +(y—3) +(z—1) =1 va duong thing d:{y=-3r . Goi 4,B 1a2 diém tuyy
z=—-2—t

thudc (S,),(S,) vd M thudc dudng thang d. Khi d6 gia tri nhd nhat ctia biéu thic
P = MA+ MB bing

A Y221 B J3707 3 o V1771 + 24110 D V3707
TR T o TR

Loi giai. Mit cau (S,) 14n lugt ¢6 tm /(1;0;0) va ban kinh R =2,
mat cau (Sz) 14n lugt c6 tAm J(2; 3;1) va ban kinh
Ry=1——1J/d.

bé (MA —i—MB)min —— M, 4, Bnam trén mét phéng (IJ,d).

Goi H,K lan lugt 1a giao cua cac tia IM,JM véi (S, ),(S,).

Ta c6:

MA+MB > MH +MK = MI +MJ —3 = (MA+MB) < (MI+MJ)
Goi I’ 1a diém d6i xting cta I qua d = MI+MJ = MI'+MJ >1'J
=(MI+MJ) &M=I1JNd—(MA+MB) =17-3.

min

min

Dé dang tim dugc:

1’[?-?;1—61;_1—‘12] = 1= (Ma-+ Mp),, =2 3. Chon B.



CAu 21. Trong khong gian véi hé toa dd Oxyz , cho mét cau
(S):(x=2) +(y—2)° +(z—2)" =12 va diém A(4;4;0). Goi B la diém thudc mit cAu (S).
Dién tich tam giac OAB c6 gia tri 16n nhat bang:
A. 6. B. 83. C. 4(v6 ++2). D. 8(\3++2).
Lai gidi. Ta c6 0(0;0;0) € (S) va 04 =442 khéng déi.
Do d6 dé S,,,, 16n nhat < d[B,04] 16n nhat.
Goi M latrung diém O4, I 1a tAm mit cau (S).
Tacd IM* =14 —AM* =4——IM =2.
Ta c6 d[B,OA|<MB<MI+IB=MI+R=2+23.
D&u "=" xay ra khi M, I, B thing hang.

Khi d6 S, :%4&.(%2@) =4(V6 ++72). Chon C.

Cau 22. Trong khéng gian v6i hé toa d6 Oxyz, cho mit cdu (8):(x—1)" +y* +(z+2)" =25. Goi
A(x,;3v52,) vd B(x,5¥,,2,) 12 hai diém thudc mat cdu thda man biéu thic
T=2(x,—x,)+(», —;)—(z, — z,) dat gi tri 16n nhat. Trung diém cta doan thing 4B thudc
mit phing nao sau day?

A, —y+4z4+5=0. B. —x+5y—6z—10=0.

C. x+3y+2z43=0. D. x+3y—7z+10=0.
Loi giai. Mit cau (S) c6 ban kinh R=35.
Goi u = (2;L=1)thi T = u.BA= ‘I;HQ‘COS(;,@) <J6.2R.
Vay T dat gia tri 16n nhat bing 1076 khi u,B4 cing huéng vd 4B = 2R nén trung diém cia
doan 4B 1atam I(1;0;—2) ctia mat cau. Poi chidu dap an Chon C.
Cau 23. Trong khong gian v6i hé toa do Oxyz, cho mét cau (S): (x—i—l)2 +(y —4)2 +z2=8va
cac diém 4(3;0;0),B(4;2;1). Goi M la diém thudc mat cdu (S). Gia tri nhé nhét cta
MA+2MB bang

A 2\2. B. 6v2. C. 243. D. 61/3.
Loi gidi. Ta thdy /4 =42 =2R.
MA+2MB = \[(x—3) + )" + 2 +2(x—4) +(y—2) +(z—1)".
Vi M €(S) nén ta c6 phuong trinh x* + )* 427 +2x—8y = —9 < 3(x’ +” +2° + 2x—8y) = —27.

Ta co (x73)2 +y 4=y —6x+9 =x"+)y  +2° —6x—27+36
=x*+) —l—zz—6x—|—3(x2—|—y2 + 2 +2x—8y)—|—36

:4(x2 +y? —&-zz—6y—|—9):4[;c2+(y—3)2 +zz}

Vay —— MA+2MB = 2" +(y—3) +2° +2{(x—4) +(y—2) +(z 1) > 2/# +1 +1” =6J2.

Chon B.
" N . L 1A N N 2 x—1 y—1 z-1
Cau 24. Trong khong gian véi hé toa d6 Oxyz, cho 3 duong thang d, : T

d_x—3_y+1_z—2 d_x—47y—4iz
S| 2 2 77 2 -2

xtc véi 3 duong théng d,,d,,d,. Tinh S =a+2b+3c.
A. §=10. B. S=11 C. §=12. D. §=13.

1_1. Mat cau ban kinh nhé nhét tdm 7(a;b;c) ti€p



d Ld,d Ld,d, 1d,
d(d;d,)=d(d;d,)=d(d,;d,)=3
Dung hinh lap phuong sao cho d,,d,,d, chtia 3 canh cua hinh lap phuong c6 canh hinh lap
phuong la 3.

d,,d,,d, 1an lugt di qua cac diém (L,1;1),(3;—1;2),(4;4:1) ma

L&i giai. Ta chiing minh dudc

khoang cach gifia hai diém (1;1;1) va (3;—1;2) bing 3 (ding B

I
I
I
bing canh hinh 1ap phuong), khoang cach gitia hai diém : ds
I
I
I

(LL1) va (4,4;1) bing 32 (bing dudng chéo ciia cac mit
hinh 1ap phuong) con khodng cach gitia hai diém (3;—-2;1) va
(4;4;1) bang 3+/3. Do d6 ta c6 thé chon d,,d,,d, 1an lugt chtia ’ D
AB,A'D',CC’ va A(l; l;l),A'(3;—1;2),C(4; 4;1) (nhu hinh vé). ’
Suy ra mét cau c6 ban kinh nhé nhat tiép xtc véi 3 duong B d, A
thing d,,d,,d, c6 tAm la tAm hinh 14p phuong ——7 1a trung diém cta

a=—

2

N | W

El

A'C:>I[z;3
22

];x b=> . S—a+2b+3c—11. Chon B.

c==

2
Céu 25. Trong khong gian véi hé toa do Oxyz , cho mit cAu (S): (x—1) +(y—2) +(z—-3) =4.

x=1+1¢t
Xét duong thang d:{y=—mt  v6i m 1a tham s6 thuc. Gia st (P) va (P') 1a hai mat phéng
z= (m — 1) t

chta d, tiép xdc véi (§) 1an lugt tai 7 va T'. Khi m thay doi, tinh gi4 tri nhd nhat cta do
dai doan théng TT".

A. @. B. 2\2. C. 2. D. @
Loi giai. Mt cau (S) ¢6 tdm 1(1;2;3) va ban kinh R=IT = IT'=2.
T
1L +H M
T’
Tacé TT'=2TH ma 12:%—# 12=l+ 12=l+ 21 . (*)
TH TI ™ 4 TM 4 IM-—4

Ta di tim GTNN cta d6 dai canh IM.
Do M ed = M(1+t;—mt;(m—1)t)

——IM = (t;—mt —2;(m—1) -3)
o IM” = 2 (it +2)" +[(m 1)t =3[ =14+ (m—1) | +-[4m —6(m —1)] +13
——(2m* —2m+2)¢* +(6 —2m)t +13— IM* =0.



P& phuong trinh ¢6 nghiém r thi A'= (3—m)2 —(Zm2 —2m+2)(13—IM2>2 0

_3)? _3)?
2m —2m+2 2m? —2m+2
s 25 2,25
Khao sat ham f(m) ta duge f(m)> f[ ] [3] ——IM
Khi d6 (*) 12§l+ LY s [2 pr 2TH>£ Chon A.
TH =4 25_, 52 \'25
3

Céu 26. Trong khong gian v6i hé toa dd Oxyz, cho mat cau (S) c6 phuong trinh

Xy +2—4x+2y—2z-3=0 va diém A(53;—-2). Mot dudng thing d thay déi ludn di qua
A valudn cit mit ciu tai hai diém phan bigt M, N. Tinh gia tri nhé nhat cta biéu thic

S =AM +4AN.

min

Loi giai. Mit cau (S) c6 tdm 7(2;—1;1) va ban kinh

A. S =50. B. S =5J34-9. C.S. =8 =5/34+09. D. S =20.

ml n

min

R=3. Ké tiép tuyén AH (véi H 1a ti€p diém).
Tac6 14 =(3;4;3) — 4 =34 — AH =5.

Tacd6 AM.AN = AH* < AM.AN = 25.

Dt AN =x =34 —3<x<+34+3.

 oam =2 Knhidétaco
X

S= 4N+ AM = 4x + 2 = f(x)
X

Xét f(x):4x+2 trén |34 - 3,434 43|,

Fla)=a BB vxe (V34334 +3] ——5,, = /(v34-3)=5/34 9. Chen B.
x .x

Sai 1am. Mt cdu (S) c6 tAm 7(2;—1;1) va ban kinh R =3. Ké tiép tuyén AH (véi H la ti€p
diém).

Ta c6 14 =(3;4;3) — I4 =34 — 4H =S5.

Tacé6 AM.AN = AH* < AM.AN = 25.

S = AM +4AN > 2\ AM 4AN =20. Chon D.

Cau 27. Trong khéng gian véi hé toa do Oxyz, cho mat ciu (S): (x—1)" +(y—2) +(z—2)" =9
va hai diém M (4;—4;2),N(6;0;6). Goi E 1a diém thudc mit cAu (S) sao cho EM +EN dat gia
tri 16n nhat. Viét phuong trinh ti€p dién cia mit cau (S) tai E.

A. x—2y+2z+8=0. B. 2x+y—-2z-9=0.
C. 2x+2y+z+1=0. D. 2x—-2y+z+9=0.
Loi giai

M



Tacé 1(1;2;2) 1a tam ctia mat cdu (S). Goi P 1a trung diém cia MN —— P(5;—2;4).

MN’

Taco (EM +EN) <2(EM’ + EN)=2|2EP* == ]

EM = EN

Suy ra EM + EN 16n nhat khi
EP max
Khi d6 E 1a giao diém clia dudng thang /P v6i mat cdu (S) (v6i / nim giia E,P).

1 y-2 z-2
-2 1

Cé IP = (4;—4;2), do d6 phuong trinh dudng thang IP: x2—

2

(= + (=2 +(2-2) =9 [p(3,03)

= .
xfl:yfzzzfz E(71;4;1)
2 -2 1

Do EP 16n nhat nén E(—l;4;l).

Toa @ E la nghiém ctia hé

Suy ra El = (2;—2;1), phuong trinh mit phéng tiép dién tai £ la: 2x—2y+z+9=0. Chon D.
Cau 28. Trong khéng gian vé6i hé toa d6 Oxyz, cho mét cadu
(S):x* +3* +2° —2x+4y—2z+4=0. Goi (P),(Q) 12 hai mat phang vudng géc véi nhau theo
giao tuyén d va dong thoi tiép xdc véi (), K 1a hinh chiéu vudng goc ctia tdm / cua mat
cu (S) l1én d va M la gia tri 16n nhat cta dién tich tam giac OIK (O la géc toa do). Hay
chon khéng dinh dung vé M.

A M 6(2\/5;4). B. M e(z;zﬁ). C.Khong tén tai M. D. M ¢ (2\6;4).

Loi giai.

K s
d . . \-U

Gia st (S) tiép xuc véi (P),(Q) lan lugt tai E va F —— K =d N(IEF).

Ta chiing minh duge d L (IEF) —— K € (IEF). Theo @&, (P),(Q) 12 hai mit phing vuong géc
v6i nhau theo giao tuyén d va dong thoi tiép xudc véi (S), tit d6 ta ching minh dugc ti giac
IEKF 1a hinh vudng.

JIE=1IF =2 - IK =2

Mait cau (S) c6 tam 1(1;—2;1) va ban kinh R=/2 ——

oI =6
) 1 e s

Ta ¢6 Syo = IK-105in OIK = J6.sin OIK.

S.ox dat gia tri 16n nhat khi sin OIK 16n nhét < OIK = 90°.

Vay M =+/6. Ddu "=" x4y ra khi O/ 1 IK. Chon B.



Cau 29. Trong khong gian véi hé toa dd Oxyz, cho hai diém 4(2;1;3),B(6;5;5). Goi (S) 1a mit
cau c6 duong kinh 4B. Mat phing (P) vudng géc véi doan 4B tai H sao cho khéi nén dinh
A va day 1a hinh tron tam H (giao clia mit cAu (S) va mat phang (P)) ¢6 thé tich 16n nhat,
biét rang (P):2x+by+cz+d =0 v6i b,c,d €Z. Tinh S=b+c+d.

A. S=-18. B. Ss=-11. C. §=-24. D. S=-14.
Loi giai.

Tacé AB= (4; 4;2). Mait cau (S) duong kinh 4B c¢6 tAm [ (4; 3;4) va ban kinh R = %AB =3.

Goi r 1a ban kinh ctia dudng tron tAm H. Vi thé tich khéi nén 16n nhét nén ta chi cAn xét
truong hgp H thudc doan IB, ticla AH > 3.
Dat IH=x0<x<3=r =R —x*=9—-x". .
Khi d6 thé tich khoi nén dinh 4 va day 1a hinh tron tam H la:
1 cost | [12]3 32
T=

V:EAH.wr2 :%(3+x).7r(97x2) :%(3+x).(3+x)(6—2x)7r < <13 =

3

Dau "=" xayrakhi 34+ x=6—2x——x=1.
Mit phéng (P) nhan %E =(2;2;1) 1am véc to phap tuyén

Phuong trinh mit phing (P) 2x4+2y+z+m=0.
|18+ m| m=—15
STy :
3 m=-21
Véi m=—15 —— mit phdng (P):2x+2y+z—15=0. Khi d6 7 vad B nim ciing phia so véi
mit phing (P) (4H = d(A;(P)) <3) nén loai.

Lai c6 d(H;(P))=1

Véi m=—-21 —— mat phang (P):2x+2y+z—-21=0. Khidé /vd B nim khac phia so véi
mit phing (P) (AH = d(A;(P)) >3) nén nhan.

Vay b=2,c=1,d =21 ——S——18. Chon A.

Cau 30. Trong khong gian v6i hé toa do Oxyz, cho mat cau (S):(x—1)" +(y+1) +(z—3)" =25
va mit phang (P):2x+y—2z—4=0. Mit phéng (P) cit mit cAu (S) theo giao tuyén la
duong tron (T),cD la mot duong kinh cé dinh cua (T),4 la diém thay d6i trén (T) (4 khac
C va D). Dudng thing di qua 4 va vudng goc vdi (P) cit (S) tai B. Gia trilon nhat cua
khoang cach tu 4 dén mit phang (BCD) bang



12 15
A —. B. V13. C. —. D. 11
V13 4

Loi giai. Mat cau (S) c6 tdm /(;—1;3) va ban kinh R =S5.
Goi J 1a trung diém cta CD, vi AACD vudng tai

A —— IJ L(ACD)——1J//AB (1).

Vi 7 1a tAm clia mit cAu (S) ——/ nim trén mit phing
trung truc caa 4B (2).

Tu (1) va (2) —— 4B =2.J1=2d(I;(P))=6.

Tacd CD=2.CJ =2R*—1J* =38.

Dung 4H 1 (BCD)—— AH = d(4;(BCD)).

Vi 4B, AC,AD d6i mét vudng goc nén
1 1 1 L1 4 1 4 1 1 13

Rt B s B ey s s R e i H s TE
AH® AB° AC° AD” — AB® AC 4+ 4D AB~ CD- 36 16 144

= AH’ §%—>AH§%. DAu "=" xayra < AC = AD = 4/2.

Vay AH_ —-2 Chon A.

Vi3



Phan 4. Bai toan cuc tri st sung tam ty cu
Cau 1. Trong khong gian véi hé toa d6 Oxyz, cho 3 diém A(—1;3;5),B(2;6;—1),C(—4;—12;5) va
mit phdng (P):x+2y—2z-5=0. Goi M la diém thugc mat phing (P) sao cho biéu thic
T:\m_4m\+\m+m+m\ dat gia tri nhé nhét. Biét ring M (x;y,:z,), héi x, thuge
khoang nao trong cac khoang sau.

A. (0;2). B. (2;4). C. (—4-1). D. (—5;—4).
L&i gii. Goi diém 1 sao cho Id+ B+ IC = 0——1I(—1;—1;3)
va diém JA—4JB = 6—>J(3;7;—3).
Ta c6 T:‘Mi—4ﬁ‘+‘m+m+ﬁ‘:‘—3@+ﬂ—4ﬁ§‘+‘3ﬁ+ﬁ+ﬁ§+ﬁ‘:3(MJ+M1).
Ta 6 [~142.(—1)-23|[3+2.7-2(-3)]=-9.23<0——1,J niim vé hai phia ctia (P).
Suy ra 7, khiva chikhi M,7,J thdng hanghay M =L/ N(P).

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

= (4;8;—6), phuong trinh dudng thang 1J :

353

T d6 ta tim dugc M[—;—;— . Chon A.
4 28

CAau 2. Trong khong gian véi hé toa d6 Oxyz, cho bon diém A(1;0;3), B(-3;1;3), C(1;51) va
M (%;7;0). Tim gid tri nho nhat T,,, cla biéu thic T = 2[MA| +[MB + MC|.

A. T =24/35. B. T.. =2437. C. T, =2438. D. T, =12.
L&i giai. Phai nhan thay duge A
® M (x;y;0)€ mat phang (Oxy).

® Goi I la trung diém cta BC, suyra I(—1;3;2).

Khi 6 MB + MC = 2MI.
Ta 6 T = 2[MA| +[MB+ MC| = 2(MA+ M),

< X——-J——H——-N
S

Viz,=3>0 vaz,=2>0— A va I ndm vé cung phia d6i véi mp (Oxy).
L&y d6i xting diém I(—1;3;2) qua mp (Oxy), ta dugc diém J(—1;3;,-2).
Khi d6 MI = MJ , suyra T =2(MA+MJ)>2AJ = 2/38.
Diau "=" xayrakhi M = MJﬂ(Oxy)—>M[—é;%;0]. Vay T,. =2+/38. Chon C.
Cau 3. Trong khéng gian v6i hé toa do Oxyz, cho ba diém A(1;1;0),B(—2;0;1),C(0;0;2) va mat
phédng (P):x+2y+z+4=0. Goi M(a;b;c) la diém thuoc mat phéng (P) sao cho
S = MAMB + MB.MC + MC.MA dat gi4 tri nhé nhat. Tinh O = a+b+ 6c.
A.0=2. B. 0= 2. C. 0=0. D.0=1.

11
Loi gidi. Goi G 1a trong tAm tam gidc 4BC, ta cb [_5;5; ]
GA+GB+GC =0
Theo dé bai, ta cb
S = MAMB + MB.MC + MC.MA
:(M_G'Jr@).(WJr@)+(W+@).(W+R>+(W+R>.(W+@)
— 3MG? +2VG.(@+@+R)+@.@+@.R+R.@

— 3MG? +2MG.0 + GA.GB + GB.GC + GC.GA



= 3MG® +0+ GAGB + GB.GC + GC.GA

— 3MG® + GAGB + GB.GC + GC.GA .
Vi GA.GB +GB.GC +GC.GA 1a mét hing s6 nén ta c6 S dat gia tri nhd nhat khi MG dat gia
tri nhé nhat hay M 1a hinh chiéu cia G trén méit phing (P).
Goi A la dudng thang di qua diém G va vudng géc v6i mit phang (P), tacé M = AN(P).

Phuong trinh dudng thing A 1a {y= §+2r (teR).

A
Giai hé phuong trinh {
Chon B.
CAu 4. Trong khéng gian véi hé toa d6 Oxyz, cho ba diém A(0;1;1), B(3;0;,—1), C(0;21;,—19) va
mit cau (S): (xfl)2 +(y71)2 +(zfl)2 =1. Goi M(a;b;c) 1a diém thudc mit cau (S) sao cho
biéu thitc T =3MA> +2MB* + MC* dat gia tri nhd nhat. Tinh tdng S =a+b+c.

A. S=0. B.s—12. c.s=14, D. s
5 5 5

-1 va I la diém thda

Loi giai. Goi M (a;b;c)€(S)=(a— 1)2 +(b— 1)2 +(c-1)
3IA+2IB+1C=0= I(1;4;,-3).
SN —\2 SN —\2 — —\2
Tacé T =3MA> +2MB> + MC* = 3(MI+IA) +2(M1+IB) +(M1+IC)
— 6MI? +2M(3ﬂ +2ﬁ+7@)+3[A2 1 21B* + IC? = 6MI* + 3147 + 21B* + IC*.
Do d6 @€ T dat gia tri nhd nhat thi MI dat gia tri nho nhét (do 314> +21B* + IC? khong ddi).
Céch tim diém M nhu sau:
® Viét phuong trudng dudng thdng d qua 7 vatam J(L;1;1) chia mat cau (S).

® Tim giao diém clia d vé6i (§) ta duge hai diém M, va M,.
® So sanh IM, va IM, gia tri nao nho hon thi thoa man (gia tri con lai la dap an cua bai
toan héi biéu thiic T dat gia tri 16n nhét.
Lam theo cac budc trén ta duge diém M[l;g;%] thoa man. Suyra a+b+c= 154. Chon C.
Cau 5. Trong khong gian v6i hé toa d6 Oxyz, cho A(L;1;—1),B(—1;2;0),C(3;—1;-2). Gia st
M (a;b;c) thude mat cau (S): (x—1)" +»* +(z+1)" =861 sao cho P=2M4> —TMB* +4MC* dat
gia tri nhd nhat. Gia tri T = |a|+|b|+|c| bang
A. T =49. B. T =751. C. T =55. D. T =47.
L&i gidi. Chon diém 7 sao cho 214 —7IB+4IC =0 —— [ = (—21;16;10). Ta thay I €(S).
JE— —\2 _— —\2 —_ —\2

Ta c6 P=2MA* ~TMB® +4MC* =2(Mi +14) —7(Mi +IB| +4(Mi +IC)

= (214> = 71B* +4IC*)— MI” + 21\71'(2.H —7.1B + 4.E) = (214> = 7IB* +4IC*)— M’

<2I4* —7IB* +4IC°.

a=-21
Dau "="xdyrakhi MI =0 =M =1=M =(-21;16;10)={b=16 ——T =|a|+|b|+|c|=47.
c=10

Chon D.



Phan 5. Bai toan héi s6 mit phing, s6 mit cau

Cau 1. Trong khong gian véi hé toa dé6 Oxyz, cho hai mét phing (P) 2x+2z—-2=0,
(Q):4y+5z—8=0. Cé bao nhiéu mat phang chiia giao tuyén cta (P) va (Q), ddng thdi cit
x'Ox, 2’0z 1an lugt tai 4, B (khac O) théa man O4=0B ?

A. 1. B. 2. C. 3. D. 4.
o _4(a;0,0)ex'Ox a=
Loi giai. Goi , . VvOLab=0,vi OA=O0B=
B(0;0;6) € 2’0z a=—

Chon M (1;2;0) va N(3;7;,—4) thudc giao tuyén ctia hai mat phang (P) va (Q).
Suy ra MA = (a—1;,-2;0), MB = (—1,—2;8), MN = (2;5,—4).

Vi M, N, 4, B cung thuéc mot mit phing %[W,ﬁ}.ﬁv —0 < 8a—4b+5b(1—a)=0.

(1)

a=0
® Truong hgp 1. a =5 khi d6 (l) trd thanh 54> -9¢ =0 < ae 9 4—>a:b:%.
5
Suy ra c6 moét mit phing thado man yéu ciu bai toan.
a=0
® Truong hgp 2. a = —b khi d6 (1) tré thanh 54° +7a=0 L 7 ——a=-b= 7;

Suy ra c6 moét mit phidng thado man yéu ciu bai toan.
Vay c6 2 mit phéng thdo man yéu ciu bai toan. Chon B.
Cau 2. Trong khong gian véi hé toa d6 Oxyz, cho diém M (1;2;3). Hoi c6 bao nhiéu mit phzzing
(P) di qua M va cit cac truc x'Ox, y'Oy, z/0z 1an lugt tai cac diém 4,B,C sao cho
OA=20B=30C=0?

A. 4. B. 3. C. 1. D. 8.
Loi giai. Goi toa do cac diém 4(a;0;0),B(0;5;0),C(0;0;¢) véi abe = 0 1an lugt 1a toa do cac

giao diém clia mat phing (P) cét cac truc x'Ox, y'Oy, 2'0z.

Suy ra phuong trinh mit phing (4BC): ﬁJr%Jri =1.
a c
Vi mit phing (P) di qua diém M (1;2;3) nén ta c6 phuong trinh l+%+§ =1 (1).
a C
a=2b=3c
) a=-2b=-3c

Mit khac 04 =20B =30C——|a| =2|b|=3|d| & (2).
a=2b=-3c
a=-2b=3c

T (1) va (2) ta tim dudc 4 bo nghiém (a;h;¢c) —— 6 4 mit phing théa. Chon A.
Cau 3. Trong khong gian véi hé toa do Oxyz , cho cac mit phing (P) 2x—y—2z-2=0,
(Q):x—2y4+z+2=0, (R):x+y—2z+2=0 va (T):x+y+z=0.Hoi c6 nhiéu mit ciu c6
tam thuoc (T) va tiép xuc véi (P), (Q), (R)?

A. 1. B. 2. C.s. D. 4.
Loi giai. Gia st mit cdu (§) ¢6 tAm I =(a;b;c) €(T)——a+b+c=0.



Theo dé bai, ta ¢ d[I,(P)|=d[I,(Q)|=d|I,(R)|
2a—b—c—2| |a—2b+c+2| |a+b—2c+2

J6 J6 J6

a=>b
R2a—b—c—2|=la-2b+c+2| , . [Ba—2|=[3b-2 3a+3b=4
—> .
|2a—b—c—2|=|a+b—2c+2| 3¢ —2|=3c—2] a=c
3a+3c=4
at+b+c=0
Trudng hop 1. {a=>5 ——1(0;0;0).
a=c¢

Tudng ty cho ba truong hgp con lai. Chon D.
Cau 4. Trong khong gian véi hé toa 6 Oxyz, cho 3 diém 4(3;7;1),B(8;3;8) va C(3;3;0). Goi
(S,) 1a mét cAu tdm 4 ban kinh bang 3 va (S,)1a mat cAu tAm B ban kinh bing 6. Hoi c6
tdt cd bao nhiéu mat phing di qua C va tiép xtic déng thdi véi ca hai mat cau (S,),(S,).

A. 1. B. 2. C. 3. D. 4.
Loi giai. Phuong trinh mit phéng di qua C 1a (P):a(x—3)+b(y—3)+cz = O(a2 +b°+c* > 0).
Theo yéu ciu bai toan (P) ti€p xtc véi ca hai mat cau (S,),(S,), suy ra

|4b+c|=3 a’+b*+c* (1)

d(A;(P))=3 |4b+c|=3Va® +b* +¢* {5a=8b—6c
= .
d(B;(P))=6 |5a+8c|=6\/az+b2+c2 |4b+c|=3 a’+b*+c (2)
Sa=-8b-10c
b=2c . , . [(P)2x+2y+2-12=0
Heé (1)< 262 —> c6 hai méit phang thda la )
b:4—010 (P,):62x—262y—401z+600 =0

H¢ (1) © b=c=0 —> khong c6 mit phéng nao thda yéu cau.

Vay c6 2 mit phéng théa yéu cau. Chon B.

Cau 5. Trong khong gian v6i hé toa &6 Oxyz, cho diém

A(1;2;—3),B[%;%;—%],C(1; 1;4),D(5;3;0). Goi (S,) 12 mat cAu tAm 4 ban kinh bang 3,(S,) la

N - s M 3 P ‘A o 2 A - 2, - A
mét cau tAm B ban kinh bang 5 C6 bao nhiéu mat phang tiép xic v6i 2 mit cau (Sl ),(Sz)

dong thoi song song véi dudng thing di qua C va D.
Al B. 2. C. 4. D. V6 sé.
Loi giai.

I K H

o

A

3v3 . . . . . N
Ta tinh duge 4B = T\/_, laicé R +R, =3 +% =— nén giao tuyén hai mat cau 1a mot duong

[\

tron.



Goi I =A4BN(a) véi (a) 1a mat phang théa man bai toan. Ha BK, AH vudng géc v6i mit
phéng (). Khi d6 tacé I nimngoai 4B va B la trung diém Al vi

R=>=lp . pk-Lunm
2 2 2
Suy ra 7(2;1;2). Goi phuong trinh mat phing
(oz):a(x—2)—|—b(y—1)—|—c(z—2)=0,(012—|—b2—l—c2 >O).
Vi (@)//CD ma CD=(4;2;—4) néntacé 2a+b—2c=0sbh=2c—2a
a=2c—b=-2c

:3<:>(c+a)2:a2+(2c—2a)2+cz(:> 1
a:50—>b=c

|—a+b—5c7|
é—

Nat +br+cf

Khi d6 d(4,(a))=3

Khi d6 ta c6
Truong hgp 1. b=—-2c;a=2c=(a):2¢(x—2)—2¢c(y—1)+¢c(z-2)=0&2x—2y+z—4=0.

Vi Ce(a) — mat phing 2x—2y+z—4 =0 khong thoa.
Trudng hgp 2. b:c;a:%c:>(a):%c(x—2)+c(y—l)+c(z—2):O<:)x+2y+2z—8:0.

Ta thdy C,D ¢ (a)——x+2y+2z—8=0 thda.
Vay x+2y+2z—8=0. Chon A.

Phan 6. Bai toan quy tich

Cau 1. Trong khéng gian v6i hé toa dd Oxyz, cho diém A4(2;1,0) va mit ciu
(8): % —l—(y—i—l)z +(2—2)" =8. Dudng thing (A) thay déi qua 4 va tiép xtc véi (S) tai B.
Bigt khi (A) thay d6i thi B thudc mot dudng cong (w) cd dinh. Dién tich ctia hinh phing gi6i
han béi dudng cong (w) bang

A. 27. B. %w. C. 3. D. 4.
Loi giai. Mat cau (S) c¢6 tam 1la I(0;—1;2) va ban kinh

R=2V2=1IB.
Theo dé ta suy ra IB L AB va B nam trén dudng tron (w) c6
tdm H ban kinh HB nhu hinh vé.
Ta tinh dude I4 = 2+/3 = AB=+I14* —IB* = 2.
IBAB 26
Al 3
Vay dién tich hinh phéng dugc giéi han bdi dudng cong (w) la

Tit d6 tinh duge HB =

S =rHB’ :§7r. Chon B.

Cau 2. Trong khong gian véi hé toa d6 Oxyz, cho diém A4(1;2;—3) va mit phing (P) c6
phuong trinh 2x+2y—z+9=0. Duong thdng di qua A4 va vudng géc véi mat phing
(0):3x+4y—4z+5=0 cit (P) tai diém B. Piém M nim trong mit phang (P) sao cho M
ludn nhin doan 4B dudi mot géc vudng va d6 dai MB 16n nhat. Tinh do dai MB.

A. g B. /5. C. @ D. J41.
Loi giai.



1 y—2 z+3
3 4 -4
Giao diém cua duong thdng ¢ va mat phing (P) 1a B(—2;—2:1).

Duong thing di qua 4 va vuoéng géc véi miat phang (0)1a d: o

Piém M nim trong mit phing (P) sao cho M ludn nhin 4B du6i mét géc vudbng nén M
nim trén dudng tron (C) la giao clia mit cAu dudng kinh 4B véi mit phang (P). Khi d6 do
dai MB 16n nh&t khi va chi khi d6 dai MB béng duong kinh cta (C). Goi ban kinh cta dudng

N N =R 9 N 1
tron (C) 1a r, trung diém cua 4B 1a I—J[_E;O;_l]’d([’“}) =3,

AB? AB’ 5 . . .
& dz(l,(P)) +rr = 2 =>r —%. Vay d6 dai MB 16n nhat 1a J5.

Tacé IH* +r* =

Cau 3. Trong khong gian véi hé toa d6 Oxyz, cho diém M thudéc mit ciu
(S):(x—3)2 4—()/—3)2 —&—(2—2)2 =9 va ba diém A4(1;0;0); B(2;1;3);C(0;2;—3). Biét ring quy tich
cac diém M théa man MA® +2MB.MC =8 14 dudng tron ¢d dinh, tinh ban kinh r dudng tron
nay.

A. r=43. B. r=6. C. r=3. D. r=+/6.
Loi giai. Mt cau (S) 6 tdm 7(3;3;2), ban kinh R=3. Goi M (x,y,z), khi dé
MA® +2MB.MC =8 < (x—l)2 +y'+2 +2[x(x—2)+(1—y)(2—y)+z2 —9]:8
& (x=1) +(y-1)+22=9 ().
Vay M ciing thudc mét cau (S’) c6 tam 1'(1;1;0), ban kinh R’ =3.

Do d6 M thujc duong tron giao tuyén ctha hai mit cdu (S)va (S')c6 ban kinh
/ 2
r= Rz—[%} — /6. Chon B.

Cau 4. Trong khéng gian v6i hé toa do Oxyz, cho cic diém A(a;0;0), B(0;6;0), C(0;0;¢c) véi
a, b, ¢ duong. Biét 4, B, C di dong trén cac tia Ox, Oy, Oz sao cho a+b+c=2. Biét rang khi
a, b, ¢ thay d6i thi quy tich tAm hinh cAu ngoai tiép t dién O4ABC thudc mit phing (P) c6
dinh. Khoang cach tit M (2019;0;0) t6i mat phang (P) bing

A. 2018, B. 2218 p. 210 c. 220

V3 V3 V3

Loi giai. Goi M 1a trung diém AB—— M [%;3;0] 1a tAm duong tron ngoai tiép AOAB.
a
x==
2
Goi d 1a dudng thdng qua M va vuéong géc v6i mat phang (O4B)=(Oxy)——d:{y= %
z=t

Goi () 1a mit phéng trung tryc ctia doan OC——(a): z 5= 0.



Khi d6 tam mat cAu ngoai tiép t dién OABC 1a giao diém ctia d va («) c6 toa do 1a nghiém

a
x=—
2
b
ctua hé YTy g Z;é;i.
222
z=t
—S—o.
2
Ta c6 x,+y,+Z,=%+% %:%Mzgzl—m,—&-y,—i-zl—lzo. biéu nay ching to
tim / cha mit cAu luén thugc miat phéng (P):x+y+z-1=0. Khi d6
2019-1
d[M,(P)]:' |:2018. Chon B.
N

Cau 5. Trong khong gian véi hé toa dd Oxyz, cho mit cau (S): (x—l)2 +(y+1)2 —|—(z—2)2 =9
va diém M (1;3;—1). Biét ring cac tiép diém cla cac tiép tuyén ké tit M t6i mit cAu da cho

ludn thuge vao duong tron (C). Tim tdm J va ban kinh rcta dudng tron (C).

Al B, 2 B[ L2 2
2525 25 25725725
c. sl 23] va 212 D. sl B s =12
"25°25 5 "25°25 25
Loi giai. Mit cau (S) c6 tdm 7(1;—1;2) va ban kinh R=3.
Ta tinh duge IM =+/0> +4* +3> =5 4
Goi 4 1a mot tiép diém, ta tinh dude MA=~IM?*—14* = 4.
Goi A4(x;y;z) 1a mot tiép diém. M J I
Vi MA=4 (x—1) +(y-3) +(z+1) =16.

Toa d6 cia 4 1a nghiém cua hé
(x=1) +(y=3) +(z+1) =16 el
—4y—3z+1=0.
(s=1F +(r1) (-2 =9

Vay A€ (P):4y—3z41=0——r= R’ —d’ (I,(P)) :% J 14 hinh chiéu vuéng géc cua 7 lén

(P)-

4y—3z+1=0 x=1

A o N A, o |x=1 11
Toa d6 cua J la nghiém cua hé ——{y=—. Chon C.

y=—1+4 25

z=2-3 23

25

Cau 6. Trong khéng gian véi hé toa 4 Oxyz, cho mit phéng (P):x+y—2z-3=0 va hai diém
A(LL1), B(—3;-3;—3). Mt cau (S) di qua hai diém 4, B va tiép xudc véi (P) tai diém C.

Biét rang C ludn thudc mot dudng tron cd dinh. Tinh ban kinh R ctia dudng tron dé.

2\F zJ_

A. R= B. R= C. R=4. D. R=6.

x=141¢
L&i gidi. Ta c6 AB = (—4;—4;—4), phuong trinh dudng thing 4B:{y=1+t¢.
z=1+¢



x=1+t¢

x=3
, i 14t )
Goi I = ABN(P)—— toa d6 I thoa méan Y Lis —=21y=3, suyra I(3,3,3).
Zz =
z=13

x+y—z-3=0
Suy ra I4 =23 va IB=63.
Theo dé IC ti€p xuc v6i mat cAu (S) nén IC* = I4.IB=36——IC =6. Diéu nay chiing t6
diém C luén cach diém I mot khoang bing 6 (khéng d6i). Chon D.
Cau 7. Trong khéng gian véi hé toa @ Oxyz, cho mat phing
(P,):(m—1)x+(2—m)y—mz+2m—1=0 thay d6i. Hinh chiéu vudng géc ctia diém A(1;0;3) lén

mat phéng (Pm) ludn thude mot duong tron c6 dinh c¢6 ban kinh 1a

A R=1. B. R=1. c. =2 p. R
2 2 2
Loi giai. Taco (P,):(m—1)x+(2—m)y—mz+2m—1=0&m(x—y—z42)+(—x+2y—1)=0.

Suy ra mit phing (P,) chta giao tuyén cha hai mit phing (a):x—y—z+2=0 va
(B):x=2y+1=0.

=2t-1
Suyra d:{y=t C(P,).
z=t+1

Goi H 1a hinh chigu cla 4 trén dudng thing d, ta tim duge H (1;1;2).

Goi K la hinh chiéu cha 4 trén mat phing (P,), suy ra 4K L (P,)= AK L KH = AAKH

vudng tai K —— K nam trén dudng tron dudng kinh AH.

Ta tinh duge AH =+/2—— hinh chifu vuéng géc cia diém 4 1én mit phéng (P,) luén thude
VN )

mot dudng tron ¢d dinh c¢é ban kinh S Chon C.

Cau 8. Trong khong gian véi hé toa do Oxyz, cho diém A4(215;-5) vi mat phing

(P):2mx+(m2 —H)y-i—(m2 —1)2—102 0. Biét khi m thay d6i thi ton tai hai mit cAu c¢d dinh

tiép xudc v6i (P) va cung di qua 4. Tong ban kinh cta hai mét cau d6 1a

A. 42 B. 5\3. C. 613. D. 1242.

Loi giai. Goi /(a,b,c), R 14an lugt 1a tAm va ban kinh cta méit cau (S) ti€p xdc véi (P) va di

qua A4.
2ma+m+1b+m71c10 I,
Suyra R=d(1,(P))= | Jo+| | ‘ M‘
\/4m +m* +2m* +1+m* —2m* +1 \F m-+1
Vi (S) 12 mét cAu ¢d dinh nén R khong déi _){a:O @{azo ——1(0;b;-5).
—2¢—10=0 c=-5
p 2 5 b=25
Ta c6 d(1,(P))= IA—>—|b S|=y4+(b—1) &b’ —34b+225=0< b0

1(0;25—5) — R =102 . , .
— . Vay tong ban kinh hai mét cau d6 la 124/2. Chon D.

1(0;9;-5) — R=22
Cau 9. Trong khéng gian v6i hé toa d6 Oxyz, cho cac diém 4,B,C (khong trang O) 1an lugt
thay d6i trén cac truc Ox,Oy,0z va luon théa man diéu kién: ti s¢ gitia dién tich cta tam giac
ABC va thé tich khéi ti dién OABC bing % Biét rding mit phing (ABC) ludn tiép xuc véi

mot mat cAu cd dinh, ban kinh ctia mit cau dé bang



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

Loi giai.
Cach 1.Taco Sanc =1 Sanc = 3 , ma Sapc :é
Vousc $Sucd (0.(4BC)) d(0.(4BC)) " Vouse 2

—>d(0,(ABC)) =2.Vay mit phing (ABC) ludn tiép xtic mét cAu tAm O cé ban kinh R=2.

Chon B.
Cach 2. Gia st A(a;0;0),B(0;6;0),C(0;0;¢) (v6i abc =0).

1
Vousc = g|abc|
N

(ABC):£+%+£= 1— (ABC):bcx+cay+abz—abc: 0
a c

Laicé AB = (—a;b;O),TC = (—a;O;c),[ﬂi,/Td = (bc,ca,ab)

— Sauc :%HE,A_C:H zéx/bzcz +c’a’ +a’b’.

Theo dé, ta c6

Same _3 a4 —2——d(0,(4BC))=2.
Vouse 2 \/ 2+ cfd’ +a*h?

Vay miét pheglng (ABC) ludn tiép xtc véi mat cAu tAm O ban kinh R =2. Chon B.

Cau 10. Trong khong gian v61 hé toa do Oxyz, cho mat cau
(S): (x—cosozsinﬁ)2 —F(y—sinasinﬁ)2 —l—(z—cosﬁ)2 = %, v6i o, 1a cac goc thay d6i nhung luon
théa mén o, €[0;27]. Khi d6 mét cau (S) thay d6i nhung luén tiép xidc véi hai mat cau cd
dinh (S,),(S,). Tinh tdng thé thich ctia hai khéi cau (S,) va (S,) do.

A. 16m. B. 27, c. 47 p. 9™

8 3 3
Loi giai. Mat cau (S) c6 tam I (cosasin B;sinasin 3;cos 3) va ban
kinh R= l
2

Ta thdly OI® =cos® asin® 3+sin’ asin® f+cos’ B=1=(S,),(S,) cb eA

cung tam O.

1 30w
Rl_IO—R_E V,=—m(R) =% .
= 3:> o — VNV, =—
R,=I0+R== |V,=27(R,) =—
2 2
Chon C.

Cau 11. Trong khong gian véi hé toa do Oxyz, cho hai diém A4(0;2;2) va B(2;-2;0). Goi
I(L;1;—1) va J(3;5;1) 1a tAm cla hai dudng tron nim trén hai mit phéng khac nhau va c6
chung mot day cung A4B. Biét rang ludn c6 mot mat cau (S) di qua ca hai duong tron &y.
Tinh ban kinh R cua (S).

A. R=22. B. R =24/6. c. R=Y129 D. R=Y219

3
L&i giai. Ta tinh duge I4=IB=JA=JB=+11. Suy ra tim H cha mit cau (S) nim trén
duong thing di qua trung diém M(l;O;l) clia AB va trung diém N(Z;I;O) cua IJ.

x-l_y_ Zﬁl. Suy ra H(1+;h1—h).

Phuong trinh duong thang MN : . | .




Ta tinh duge Id = (~1;1;3), IH = (l;h—1;2—h)

Vi mit cau (S) di qua duong tron tdm I vacung 4B nén IH 1 IA < IHIA=0

o h (1) 4 (1)1 (2-R).3=0 @h%—eH[%;%;% :»HA:—\J;g: R. Chen C.

Cau 12. Trong khong gian véi hé toa do Oxyz, cho mit cAu (S):(x—1)" +(y+1)" +(z—-3)" =9
va diém M (2;-3;5). Ba tia Mx,My,Mz thay d6i, d6i mot vudng géc v6i nhau va cit mit cau
(S) tai 3 diém 4,B,C. Biét ring hinh chidu cia M 1én mdi dudng thing 4B,BC,CA cung
thudoc mot mat cAu ban kinh R. Khéng dinh nao sau day dang?
A R=12. B. R=3. c. gL D. R=">.
2 2 4

Loi giai. Mit cau () c6 tdm /(1;—1;3) va ban kinh r=3.
A

M

Goi N 1la trung diém cia BC va ba diém H,K,E 14n lugt 1a hinh chi€u cia M trén
AB, AC,BC.

Ta co M(2;-3;5)€(S).

Suy ra IN | (MBC)—— IN | ME—— ME 1 IE.

Ching minh tuong tu ta c6 MH 1 IH va MK 1 IK.

Suy ra H,K,E cung thudc mat cAu duong kinh IM =3. Vay R = % Chon A.

2 y—5 z-2

2 1

Cau 13. Trong khong gian v4i hé toa d0 Oxyz, cho hai dudng thdng d: x; ,
d,'fo _ y—1 _ z—2
1 -2

H la giao diém clia dudng thdng 44’ va mit phang (P). Mot dudng thdng A thay ddi trén

va hai diém A(a;0,0),4'(0;0;6). Goi (P) la mat phing chtta d va d’,

(P) nhung luén di qua H dong thoi A cit d va d’ 1an lugt tai B,B’. Hai dudng théng
AB,A'B" cit nhau tai diém M. Biét diém M ludn luén thudc mot dudng thing cd dinh c6 vé-
to chi phuong u = (15;—10;—1) (tham khao hinh v&). Tinh 7 =a+b.



M

P)

A. T=8. B. T=09. C. T=-9. D. T=6.
Loi giai. Goi I =dNd’, ta tim duge 7(1;3;1).
Goi mp(a)=mp(d,4),mp(3)= mp(d’,A'). Ta thdy (a)N(8)=IM. Vi diém M ludn luén thude
mét dudng thing ¢d dinh c6 vé-to chi phuong u = (15;—10;—1) nén u 12 mot véc-to chi phuong
M.
mp(c) chita d va IM nén ta viét duge phuong trinh (a):x+2y—5z—-10=0.
mp(3) chta d’ va IM nén ta viét duge phuong trinh (3):3x+4y+5z—20=0.
Vi d€(a)= A4(2;,0,0)——a=2,4"€(8)= 4'(0;0;4)——b=14.
Vay T=a+b=6. Chon D.
Cau 14. Trong khong gian véi hé toa dd Oxyz,cho hai diém M (1;2;3),N(3;4;5) va mit phang
(P):x+2y+3z—14=0. Goi A la dudng thing thay déi ndim trong mat phéng (P), céc diém
H,K lan lugt 1a hinh chiéu vuéng goc cia M,N trén A. Biét rang khi MH = NK thi trung
diém ctia HK ludn thubc mot duosng thing d cd dinh, phuong trinh cta 4 1a

x=1 x=t x=t x=t
A 1y=13-21. B. {y=13-2z. C.{y=13+2¢. D. {y=13-2¢.
z=—4+t¢ z=—4+4t¢ z=—4+4t¢ z=—4—t

Loi giai.

Goi 1,4 1an lugt 14 trung diém caa MN va HK. Ta chting minh duge 47 L MN —— Al luén
thudc mit phing trung truc (a) cha doan thing MN —— d la giao tuyén cta hai mat
phéng (P) va (a).
MN = (2:2;2), 1(2;3;4). Phuong trinh mét phing (@):x+y+z-9=0.

xX=t
——d:{y=13-2¢ (t€R). Chon B.

z=—4+t¢

(a):x+y+z—9:0
(P):x+2y—|—32—14:0



Cau 15. Trong khong gian v6i hé toa d6 Oxyz, cho diém A(L;1;0). Gia st B,C la cac diém thay
ddi ndm trén cac truc Ox va Oz. Goi M la trung diém cia AC. Biét ring khi B va C thay
d6i nhung ndm trén cac truc Ox va Oz thi hinh chiéu vuéng géc H ctia M trén duong thing
AB luén nam trén mot dudng tron cé dinh. Tinh ban kinh ctia dudng tron d6?

1 1 2 2

A. R=-—. B. R=—. C. R=—. D. R=—.
4 2 2 4

Loi giai.

Goi N la trung diém ctia 04 —— NA= %
_ MN 1 (4BC)

Ta c6 ——NH 1 AB. Suy ra H nam trén dudng tron (C) duong kinh NA
MH 1 AB

2

—— ban kinh dudng tron (C) la R= - Chon D.

y—1 z+1
-1 —1

A(L;1;1). Hai diém B,C di dong trén dudng thdng d sao cho mit phing (04B) vudng goc véi

N R
va diém

Cau 16. Trong khong gian véi hé toa do Oxyz, cho duong thing d :%z

mit phang (OAC). Goi diém B’ 1a hinh chiéu vuéng géc clia diém B lén dudng thing AC.

Biét rdng quy tich cac diém B’ 1a dudng tron c6 dinh, tinh ban kinh » dudng tron nay.

A.rzﬁ. B.rzﬁ. C.r:@. D.rzﬁ.
5 5 10 10

Loi giai.
A

Tacé u, = (2;—1;—1) 1a véc to chi phuong cua dudng thing d. Ta thay &Z =0——04.1d.
Laic6 H(0;1;—1)ed va EJ'Z =0 nén H la hinh chiéu ciia O 1én dudng thing d.
OH.0A=0 ——OH 1 04 ——04 L (OBC) —— OB 1 04 —— OB L (0AC) (1).

Vi B’ 1a hinh chiéu vudng géc cua B 1én AC —— 4B’ L BB’ (2).

Tu (1),(2)—— OB’ L AB'—— B’ ndm trén mét cau (S) dudng kinh OA4.



X A 1)’ 1’ 1" 3
Phuong trinh mat cau (§): |[x—=| +|y—=| +|z—=| ==.
2 2 2 4

Ma B'€(A4,d):2x+5y—z—6=0 nén B'thudc dudng tron (C), véi (C)=(S)N(4.d).

Tit 6 tinh dude r— % Chon D.

Cau 17. Trong khong gian véi hé toa d6 Oxyz, cho mit cdu (§):x* +y* +(z—3)° =8 va hai
diém A4(4;4;3),B(1;1;1). Goi (C) 1a tap hop cac diém M € (S) dé cho |MA—2MB| dat gia tri nho
nh4t. Biét rang (C) la mot duong tron ban kinh R. Tinh R.

A. 7. B. /6. C. 242 D. /3.

Loi giai. Mit cau (S) c6 tdm 7(0;0;3) va ban kinh R= 42,

Goi C trén doan I4 théa man IC :%IA—>C(1;1;3). D
Xét AIAM va AIMC, ta cb
}chung
£2%22:>A]AM“AIMC—>MA=2MC. ‘
M IC
Tu d6 P =|MA—2MB|=2|MC — MB| > 0. ’
Dau "=" xay ra khi M ndm trén mat phing trung truc cla M A
BC.

Mit phéng trung truc (P) ctia BCla (P):z=2.

Khi d6 M nim trén dudng tron c6 ban kinh (R')’ = |R* —d(I,(P)) =v8—1=+/7. ChonA.
Cau 18. Trong khéng gian véi hé toa dd Oxyz, cho ba diém 4(2;0;0),B(0;4;0),C(0;0;6), diém
M thay d6i trén mit phing (4BC),N la diém trén tia OM sao cho OM.ON =12. Biét khi
M thay d6i thi diém N luén ndm trén mit cau ¢ dinh. Tinh ban kinh mét cau d6

A. % B. 32, C. 243, D. %

L&i giai. Phuong trinh mit phing (ABC) (6x+3y+2z=12.

Gia st N(x;y;z)= ON=4x’+)’+2°. Vi N la diém trén tia OM va théa OM.ON =12, suy

— 12 — 12 ——— 12 —
ON ON X +y +z
12x ) 12y ) 12z
x2+y2+22’x2+y2+z2’x2+y2+22 °
6.12 3.12 2.12 3Y’ 49
Vi NG(ABC):> 2 zx 2 2 zy 2 2 2Z 2 :12(:)(x—3)2+[y—_] +<Z_1)2 =
X +y +z x4y +z x4y +z 2 4

Vay N thudc mét cdu 6 dinh bén kinh R = % Chon A.

Cau 19. Trong khong gian véi hé toa do Oxyz, cho mit clu (S,)c6 tdim O (O la gdc toa do)
ban kinh 13 +/3 va mét cAu (S,) ¢6 tam O’(2;3;6) va ban kinh bing 4. Biét tap hgp cac diém
4 trong khong gian ma do dai tiép tuyén ké t 4 t6i (S,) va (S,) bang nhau la mot mét
phéng (con goi la mat phéng d&ng phuong) .Viét phuong trinh mit mat phing dé .

z

A2 2o B A2 I c. 2+242o D. 24X 2o
236 9 23 96 3 369



Loi giai.
Cach 1. Mit phéng ding phuong 1a mit phing tap hop tat
ca cac diém c6 cung phuong tich véi hai méit cAu khong dong
tam. Va mat ding phuong vudng géc véi truc néi hai tam caa
méit cau .
Goi (P) 1a mat phing ding phuong caa (S,) va (S,) = (P)

nhan = W(2,3,6) 1& vecto phap tuyén = n7 = W(2,3,6) )
Mat khac mit phing déng phuong (P) caa (S,) va (S,) di

qua mét diém M thudc OO0’ c6 cung phuong tich véi hai mit
cau.

x=72t
Phuong trinh dudng thdng 00’1y = 3t—— M (24;34;6t).

z =6t

=P = MO? — R* = MO"* — R"

M/(0",R')

= (20) +(3t) +(61) =3=(2t—2)" +(3t—3)" +(6t—6)" ~16——1 =

18 M[36 54 108]

49 49749 49

Vay :s(P):2x+3y+6z—18:0@§+%+§:1.

Cach 2. Goi A(x;y;z) théa méan yéu cau bai toan.

Goi H,K lan lugt 1a tiép diém cac tiép tuyén ké tit 4 t6i mit cAu tdm 0,0’
Khi d6 ta c6 AH = AK < A0* —3= 40" —16.

—— 40"~ 40" +13=0 2" +)* +2° —(x—2) —(x=3)" —(x—6) +13=0

<:>4x+6y+122—3620<:>g+%+§:1. Chon C.

Cau 20. Trong khong gian v6i h¢ toa 6 Oxyz, cho mit phdng (P):2x+2y—z+4=0 va cac
diém A4(2;1;2);B(3;—2;2). Diém M thu¢c mit phing (P) sao cho cic dudng thing M4, MB
luén tao v6i mit phing (P) cac géc bing nhau. Biét ring diém M luén thuge dudng tron (C)
¢6 dinh. Tim toa do tAm cua duong tron (C).

B [17 17 17] C. [74 97 62] D. [32, 49.2].

277 27°27)

>

217 21°21)

A

v

Goi A’,B’ 1an lugt 1a hinh chiéu vuéng géc cua 4, B tren

[ — rod
Khi d6 ta c6 AMA' = BMB'. Suy ra AAMA' - ABMB' ;»KA: )
MB~ BB d,,

=2—— MA=2MB.

Goi M (x;y;z). Khi do ta c6

MA=2MB & \J(x—2) +(y—1) +(z—2) =2(x=3) +(p+2)’ +(z—2)".

2
sSx 4y 477 f?ox+6y74z+59:0 (S)



Suy ra M thudc dudng tron giao tuyén cua (P) v6i mat cau (S).Mat cau (S)
1 [&;—3;2 .
3
Tam H cta dudng tron (C) la hinh chiéu vuéng géc cua I trén (P).
Tu d6 ta tim duge H[E;—ﬂ;@]. Chon C.
27 27 27

c6 tam
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