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DANG 7 Bai toan lién quan dén duong thang - mat phang - mat cau

1. PHAN DE BAI

Céu 1;

Céu 2:

Cau 3:

Cau 4:

Cau 5:

Trong khong gian Ozyz, cho mat phang (P) : 2z + 2y — z — 3 = 0 va phuong trinh hai duong

thang dl:x_lzg:—Hl, dQ:x_2:£:z+1-Bu<‘yng thang vubng goc véi (P),
2 1 —2 1 2 —
dong thoi cit ca d, va d, c6 phuong trinh 1a
A.x—3:y—2:z+2. B.x—2:y—2:z+1.
2 2 —1 3 2 —2
C.x—lzi:z—l—l. D.x—2:y—|—1:z—2.
2 —2 —1 2 2 —1
n . . 2 X=2 'y z . 9 A
Trong khong gian Oxyz , cho duong thang d.T=—1=Z va mat cau

(S):(x=1)?+(y-2)*+(z-1)* =2. Hai mit phang (P), (Q) phan biét cung chira d va tiép
xtc véi (S) lan luot tai M va N . Puong thing MN ¢6 mét vecto chi phuong 1a

A. (3,2;-1). B. (2;0;-1). C. (L-2-1). D. (3;2,1).

Trong khdng gian Oxyz, cho mat phang (P):2x—y—2z-1=0 va diém A(5;-1-4). Xét mit
cau (S)co tam 1(a;b;c) cit mat phang (P) theo giao tuyén 1a dudng tron (C) c6 ban kinh
bang 2. Biét rang moi diem M thuge (C) thi AM la tiép tuyén ctia (S), khi d6 a+b+cbéing

A 3. B. 3. C. —Q. D.§

9 9
Trong khong gian Oxyz , goi duong thing d 13 giao tuyén cta hai mit phang
(P):x+y-3z+1=0,(Q):x—y+2z+1=0. Viét phuong trinh tham s6 ctia duong thiang d .

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

Trong khong gian véi hé toa do Oxyz , cho mit phang (a):3x+ y+2=0 va duong thang
X=3 y+4 z-1

A 1 5 . Phuong trinh duong thang d nam trong mit phang (a) , cit va vudng
gbc voi A c6 phuong trinh la
X=1+4t X=4+t X=1+4t X=2+2t
A d:{y=-5t . B.d:qy=-5 . C.d:qy=5t . D.d:qy=2-5t .
z=-3-Tt z=—7-3t z=-3+Tt z=-1-T7t
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Hinh hoc toa d6 Oxyz

Cau 6:

Cau7:

Céu 8:

Céau 9:

Cau 10:

Cau 11:

Cau 12;

Trong khdng gian Oxyz cho duong thing d I§=%=ZT_5VQ hai diém A(3;4;5),B(~4;0;2).
Mit cau (S)co tim I(a;b;c)ed , ban kinh R va (S) di qua hai diém A,B . Khi d6
a’ +b’ +c* +Rbang

A. 50. B. 30. C. 25. D. 36.

Trong khong gian vi hé toa dd Oxyz , cho mit cau (S) :(x—l)2 +(y—2)2 +(z —3)2 =16 vamat
phang (P):2x—y+22-6=0. Goi M (Xy;YyiZy) V6i X, >0; Y, >0; z,, >0 14 diém thudc
mat cau (S) sao cho khoang cach tot M dén (P dat gia tri 16n nhat. Gia tri cua biéu thirc
B=xy+Yy+2, la

A. 10. B. 3. C.5. D. 21.

Trong khong gian Oxyz, cho mit cau (S):x*+y?+2z°—2x+2z+1=0 va dudng thang

:§=yT_2=il. Hai mit phang (P),(P') chta d va tiép xtic voi mit cau (S)tai TvaT'.

Tim toa d6 trung diém H cua TT'.
Trong khong gian Oxyz , cho hai diém A(LL-2) , B(3;-L0) va duong thing

d

o~

ol
Wk

A H E;1;—E . B. H —§;1;E . C. H E;g;—Z . D.H| -
63 6 6 36 63 6

d:%”:%:z—_ll.eoi (S) lamat chu cotam | thuoc d va (S) di qua hai diém A, B . Gia
str 1(a;b;c). Tinh a* +b* —c.
AT B. 3. C.1. D. 9.

Trong khong gian Oxyz, cho hai diem A(LL-2), B(3;-L0) va duong thing

d :X—+1= y =ﬂ. Goi (S) 1a mat cdu c6 tim | thudc d va (S) di qua hai diém A, B. Gia

1 1 -
str 1(a;b;c) tinh a* +b* —c.

A T. B. 3. C. 1. D. 9.
x-1 y-2 z+1
===
A(3;2;-1),B(L12). Goi (S) 1a mit cau c6 tim | thudc duong thing A va di qua hai diém

Trong khong gian toa d6 OXyZ , duong thing A: va hai diém

A.B.Biét I (a;b;c), tinh T =a’-b+c.
A T=27. B. T =23. C. T =49, D. T =25.

Trong khong gian véi hé truc Oxyz , cho duong thing d : XT_lz%:%Ll va mat phing

(Q):2x+y—2=0.Mztphing (P) chira duong thing d va vuéng géc véi mat phing (Q) c6

phuong trinh la:
A. —x+2y-1=0. B. x+2y+z=0. C. x-2y-1=0. D. x-y+z=0.
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Cau 13:

Céu 14:

Cau 15:

Cau 16:

Céau 17:

Cau 18:

Trong khong gian v6i hé toa d6 Oxyz cho mit phing (P) X+Yy-2-1=0 va duong thing

d: X_24 = szrZ = Z+1. Goi duodng thang d’ 1a hinh chiéu vuéng goc cta d trén mat phang
(P) . Trong céc diém sau, diém nao khong thudc d’?
A. H(-59;3). B. K(-10;16;5). C. M(0;2;1). D. N(1,2,0).

C ey 2 X+5 y z+1 Xy z+1 . 2
Cho hai duong thang d, : =L = , d,:=====—=va A(10;0). Duong thang d

3 1 -2 1 2 1

vudng géc véi mit phang toa do (Oxy), dong thoi cat ca d, va d, tai M va N . Tinh
S=AM?+AN?,
A. S=25. B. S$=20. C. S=30. D. S=33.

Trong khong gian Oxyz , cho mat phang (P):2x-y+2z+3=0 va duong thing

X+l y+1l z+2

d 1 1 > . Dudng thing A nim trong mét phing (P) ddng thoi cit va vudng géc
v6i d c6 phuong trinh 13
A x+3=y—1=z—2l B. x+1=y+1:z+2.
4 6 -1 4 6 -1
C,ﬁzy__lzz_ﬂ_ D. x—1:y+1:z+3.
3 1 1 —4 —6 1

Trong khong gian Oxyz cho mat ciu (S) ¢6 tam I(LL1), ban kinh R =2+/3 va mit phing
(P):x—2y+2z-13=0. M (X,;¥y:Z,) 12 mot diém di dong trén (P). Ba diém phéan biét
A,B,C thudc (S) sao cho MA, MB, MC 1a céc tiép tuyén ctia (S). Tinh tong T =X, + Y, + Z,
khi d(1,(ABC)) dat gia tri 1on nhdt.

A.ng. B.Tz—E. C.T=13. D. T=-13.

3 3

X+l y+3 z+2
2

1(3;2;0) . Duong thiang d cat mit cau (S) tai hai diém A, B sao cho AB =8. Phuong trinh ctia

Trong khong gian Oxyz , cho dudng thing d : va mit cdu (S)co tam

mit cau (S) 1a

A. (x+3) +(y+2) +2> =36, (x=3) +(y—-2)" +2% =25,
(x=

Trong khong gian vdi hé toa d6 Oxyz , cho mp(P):X+y+Z—3:O va cac diém

B.
C. (x=-3)" +(y—2)" +z* =64. D. (x=3)" +(y—2)" +2* = 49.
A(3;2;4),B(5;3;7). Mat ciu (S) thay d6i di qua A B va cit mp(P) theo giao tuyén 1a duong
tron (C) c6 ban kinh r =242 Biét tam ciia (C) luén nam trén dudng tron ¢ dinh (C, ). Ban
kinh cua (C,) la
A. 12, B. 2J14. C. 6. D. V14,
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Cau 19:

Céu 20:

Céu 21:

Céu 22:

Cau 23:

Cau 24:

Trong khong gian voi hé toa do Oxyz , cho mit phang («):x—2z-6=0 va dudng thing
X=1+t

d:{y=3+t . Viét phuong trinh dudng thing A nam trong mdt phiang (@) cat dong thoi vuong
z=-1-t

gocvoi d .

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

C. x—2:y—4:z—2. D. x—2:y—4:z+2.
2 -1 1 2 1 1

Trong khong gian Oxyz, cho mit phing Q :x+2y—z+3=0 va dudng thing
X=2_ y+2 z-1

d > 1 .Goi A 1a duong thing nim trong mit phang Q ddong thoi vudng goc
va cat duong thang d . Phuong trinh ctua duong thang A 12:
X=2+t X=2+3t X=2+1 X=—2+t
A y=—2-t. B.{y=—2-t. C.iy=—-2-3t. D.1y=1-3t .
z=1-t z=1+t z=1-5t z=1-t

Trong khdng gian Oxyz , cho cac diém A(2;0;1);B(2;-2;1);C(4;2;3). Goi d 1a dudng thing
di qua tdm | cua dudng tron ngoai tiép ciia tam giac ABC va vudng goc véi mat phang (ABC)
. Dudng thang d di qua M (&;b;—-1), tong a+b bing

A. 6. B. 4. C. 5. D. 7.

Trong khong gian v&i hé toa do Oxyz, cho hai diém A(3; 3;1), B(O;Z;l) va mit phang
(P):x+y+z-7=0. Duong thang d ndm trong (P) sao cho moi diém cua d cach déu hai

diém A, B co phuong trinh lacdc ménh dé sau, ménh dé nao dang?

X=t X=2t X=t X=—t
A y=T7+3t. B.{y=7-3t. C. y=7-3t. D.<y=7-3t.
1=2t z=t z=2t 7z=2t

X+1 y+3 z+2
2
1(3;2;0) . Puong thang d cit mit cau (S) tai hai diém A, B sao cho AB =8. Phuong trinh cua

Trong khdng gian Oxyz , cho dudng thang d : va mit cau (S) c6 tam

mit cau (S) la

A (x+3)" +(y+2)" +2°=36.. B. (x-3)"+(y-2)"+2°=25..

C. (x=3)" +(y-2)° +2*=64.. D. (x=3)" +(y-2)" +2° =49,

Trong khong gian véi hé toa dd Oxyz, A(3;3;1),B(0;2;1) vamatphing (P):x+y+z-7=0
. Buodng thang d nam trén (P) sao cho moi diém cua d cach déu A va B . Viét phuong trinh
duong thing A 1an luot cit duong thing d va mat cdu (S):(x—=5)"+(y-1)"+2° =61 tai

M, N sao cho K (12;3) la trung diém ciia MN , biét hoanh d6 cia diém N am.
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X=t X=3+2t X=-1+2t x=1-t
A y=7-3t. B.{y=-2-4t. C.qy=6-4t . D.y=2+2t.
z=2t Z=06t z=3t z=3-3t

Cau 25: Trong khong gian Oxyz cho hai mit phing (P):x+2y-z-2=0; (Q):2x—y+3z-4=0.
Giao tuyén ciia hai mt phing (P) va (Q)1a duong thing c6 phuong trinh

X=2+5t X=2+5t Xx=1+t X=1+t
A qy=5t . B.<y=-5t . C.qy=1-t. D.{y=1-t.
z=-5t z=1-5t z=1-t z=1+t

Cau26: Trong khong gian OXyz , mit ciu co tam 1a 1(LL-2) va tiép xfc véi dudong thing

X y+l1 z-4
d):==—==
( ) 2 3 -1

c6 phuong trinh la:

A X +(y-2)+(z-3)" =27 B. (x—1)° +(y-1) +(z+2)" =27
C. (x=1)" +(y-1) +(z+2)" = D. (x+1)" +(y+1)° +(z-2)" =27
Cau 27: Trong khong gian Oxyz, cho tam gidc nhon ABC c6 E(2;2;1),F(—§;% g ,0(0;0;0) lan
A

luot 1a chan duong cao ha tir dinh A,B,C Xuéng cac canh BC,CA, AB. Biét ( ab; C) . Gia tri

ctia biéu thic a+b+c bang:
A 4. B. 6. C. 4. D. 6.
Cau28: Trong khong gian toa d6 Oxyz , cho hai mit cau (Sl):x2+(y—1)2+(z—2)2=16 ,

(SZ)Z(X—1)2+(y+1) +2% =1 vadiém A(g %—%j Goi | 1atdm cia mt cau (S,) va (P)

1a m3t phang tiép xtic véi cd hai mat cau (S,) va (S,). Xét cc diem M thay doi va thude mit
phing (P) sao cho dudng thing IM tiép xtc véi mit cu (S, ). Khi doan thang AM ngén nhat
thi M (a;b;c). Tinh gid tricua T =a+b+c.

A T=1. B.T=-1. C.T:Z. D.T:—Z.
3 3
Cau29: Trong khong gian v&i hé toa dd Oxyz , cho mat cau (S): (X—l)2 +(y—2)2 +(z —1)2 =6 va
) X z 8 ) i
duong thang d : 1 = % = I Gia su (P) 12 mit phang chira duong thang d va cat (S) theo

giao tuyén la duong tron (C) Goi (T) 1a khéi tru noi tiép trong mat cau (S) va co mot day la
duong tron (C) . Khi (T) c6 thé tich 16n nhat thi phuong trinh mit phang (P) la
ax+by+cz+d=0,v6i be N", b<10.Tinh a+b+c+d .

A. 8. B. 7. C. 4. D. 6.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Céau 35:

Trong khong gian Oxyz , cho mit phing (P):2x+2y-z-3=0 va hai dudng thing

x-1 vy z+1 Xx-2 y z+1 \ 2 A T A NN
d:—=== ,d,: === . Puong thang vuong goc véi (P ), dong thoi cat ca
1175 ) 2" 77 5 1 g g g8 ( ) g
d, va d, c6 phuong trinh 1a
A x—3:y—2:z+2. B. x—2:y—2:z+1.

2 2 -1 3 2 -2
c x—1:l:z+1. D. x—2:y+1:z—2.

2 -2 -1 2 2 -1

Trong khéng gian Oxyz, cho mit cau (S):xX*+y*+z*=9 va diém
X=1+t

M (X ¥o;Z)€d:4y=1+2t. Ba diém A B,C phan biét cing thudc mit cau (S) sao cho
z2=2-3t

MA, MB, MC 1a tiép tuyén clia mat cau. Biét ring mat phang (ABC)di qua diém D(1;1;2). Khi

d6 z,gan nhét véi s6 nao trong cac s6 sau:

A. 3. B. -1. C. 2. D. 5.

Trong khong gian Oxyz , cho dudng thang A di qua E(1+3a;-2;2+3a) va c6 mdt vecto chi

phuong ﬁ:(a;l;a+1). Biét khi a thay doi luén ton tai mot mit cau (S) cb dinh c6 tdm

I (m; n; p) ban kinh R di qua diém M (1;1;1) va tiép xuc v6i dudng thang A . Mot khéi nén

(N) c6 dinh | va duong tron ddy cta khdi nén nam trén mit cau (S). Thé tich 1én nhat cia

khdinén (N) la maxV/,,, =q?ﬂ.Khid(')t6ng m+n+p+q bing

A. 250. B. 256. C. 252. D. 225.

Vay m+n+p+q=6+0+(—6)+250=250 .Trong khong gian Oxyz , cho duong thing

d :L;Z:l]_zi va mat cau (S) c6 phuong trinh X* + y?> +2° —2x—4y—2z+4=0. Hai mit
phang (P) va (Q) chtra d va tiép xtc véi (S). Goi M, N la tiép diém. H (a;b;c) la trung

diém ciia MN .Khi d6 tich abc bang

AL g 16 c 32 p. %%
27 27 27 27
O i A = . X _1 y Z+ 2 \ - M
Trong khong gian Oxyz , cho duong thang d: - = 1 = — va mat phang

(P): x—2y+z-1=0. Cé bao nhiéu gia tri nguyén ctia  d¢ ton tai mot mt phang (Q) chira

d tao voi (P)mot goc a°.

A. 75. B. 76. C.77. D. 74.
Trong khdng gian Oxyz, cho diém A(2;-3;4), duong thang d :X—_lzy%zzé va mit ciu

(S):(X—?;)2 +(y—2)2 +(z +1)2 =20. Mt phing (P) chira duong thang d théa man khoing

cach tir diém A dén (P) 16n nhat. Mat cau (S) ct (P) theo dudng tron ¢ ban kinh bang
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Cau 36:

Cau 37:

Cau 38:

Céau 39:

Cau 40:

Cau 41:

A 5. B. L. C. 4. D. 2.

Trong khong gian Oxyz , cho hai diém A(-4;1;5) , B(6;-1;1) va mat phing
(P): x+y—-2z-1=0.Xét mit cau (S) di qua hai diém A, B va c6 tim thugc (P). Ban kinh mat
cau (S) nho nhit bang

A 35, B. v/33. C.6. D. 5.

Trong khong gian Oxyz , cho mat cau (S):x*+y’+2z°-36=0 va mit phing
(P):2x+y+2z-36=0 va diém N(3;3;3). Tir mot diém M thay ddi trén (P), ké cac tiép
tuyén phan biét MA, MB, MC dén (S) (A,B,Clacac tiép diém). Khi khoang cach tu N dén mat
phang (ABC) 16n nhét thi phuong trinh mat phang (ABC) la ax+2y+bz+c=0. Tinh gia tri

a+b+c bang
A 6. B. 0. C. -2. D. 4.

x-1 y-1 z-1 _x—2:y+1:z—3

Trong khong gian Oxyz , cho ba duong thang d, : - d
g khong gian Oxy g thing d, L Brmbtr b
: dSZXT_g:ll:Z—_;l.Métphfmg (P):ax+by+cz+17=0 (Vi a,b l1a céc sé nguyén, a>0

) di qua M (-2;3;—4) va cit ba duong thang trén lan lugt tai ba diém A, B,C sao cho tam giac
ABC déu. Biém nao sau day thudc mit phang (P)?
A. (-31-1). B. (-3;11). C. (-3,0;1). D. (-3,-11).

Vay dap an 1a A .Trong khang gian Oxyz , cho mit cdu (S):(x—2)° +(x—3)" +(x—8)" =4 va

7 2 -1 _ , g e
dudng thing d :% - lz - ZT Goi (P), (Q) 1a hai mat phang tuy ¥ tiép xiic véi (S) Iin

lugt tai cac tiép diém A, B ; goc gita hai mat phang (P) va (Q) bang 90°. Puong thang di
qua A song song v6i d cit mat phang (Oxy) tai diém M , dudng thang di qua B song song
véi d cdt mat phang (Oxy) tai diém N . Gid tri 1on nhét cta tong AM + BN bing

A. 24+2:2 . B. 24-342. C. 26+342. D. 26-3V2.

Khi do: AM +BN =2(IK +1K") = 2(IK + ||')=2(12+J§)= 24+ 24J2 Trong khéong gian hé

X=2-m*+m?t
truc toa 40 Oxyz, cho duong thang d:qy=3+n’—-n’t ., trong d6 M va N 1a nhitng tham
= mn\/a—\/amnt
sb thyc. Biét rang ton tai mét cau cd dinh (S) c6 tam 1(4;b;c) va tiép xtc véi duong thang d
. Ban kinh mit cau (S) bang:
Al B. 3. C.2. D. V3.

Trong khong gian véi hé truc toa dd Oxyz , cho duong thing
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Céau 42;

Céu 43:

Cau 44:

Céau 45:

Cau 46:

X=-1+2t
d:{y=-m?+m? trong &6 M la tham s thuc. Biét ring ton tai mit cdu cb dinh (S)
z=2m-2mt
c6 tam 1(a;b;c) di qua B(2;11) va tiép xuc véi dudng thang d . Biét ban kinh R ciia mat
cau (S) 16n hon 1. Ban kinh R bing
A 2. B. 3. C. 32. D. V2.
Véi a=4, R=IB=3 (nhan).Trong khong gian hé truc toa d0 Oxyz , cho mat phéng
Xx=1 y-2 z+3
2 -2
A(2;0;1) va tao voi dudng thing A mot goc bang 60°. Goi M =d N (P). Gia tri 16n nhét cia

(P):x+2y—2z-9=0 va dudng thing A: . Mot duong thang d di qua

hoanh d6 cua diém M bang

A 8+24/2. B. —1+4+/3. C.3+4/2. D. 3+26.

Diu “=" xay ra khi y= 4_2\/6;2 = \/62_2 .Trong khéng gian hé truc toa do Oxyz, cho mit
2 . \ \ 2 Xy -2 .; .9 . P

phang (P):x+y-2z-3=0 va duong thing d ==, diem A(1;,2;0). Goi N la diém

di dong chay trén duong thang d va M 1a diém nam trén mat phang (P) sao cho khoang cach
tr M dén duong thang NA ludn bang 6. Qu§ tich diém M 1a mot duong cong (@) co dién tich
bang

A 1087+/3 | 8. 3616 c 100n\/§. o 717/3 |

5 3 3

Trong khong gian Oxyz , cho mit cau (S): (x—l)2 +y*+(z +1)2 =1, duong thing
X=1 y+1 z-
2 2

diém) sao cho goc gitra duong thing AM va dudng thang d 1a nho nhat. Gia st M (X,; Yo: 2,)

d

3 va diém A(LL1). T A ke tiép tuyén AM voi mat chu (S)(M 1 tiép

v6i X, >1, tinh gid tri biéu thie X, +2y, +32,.

A. 2\/§+6. B. 2\/§+6. C. 23-6 D. 2\/5_6.

15 15 15 15

Trong khong gian voi hé toa do OXyz , cho mat cau (S) : (X —1)2 +(y - 2)2 + (Z —1)2 =6 va

) X Z ’ ) .
duong thang d : 1 % =1 Gia stt (P) 1a mit phang chira duong thang d va cét (S) theo
giao tuyén 1a dudng tron (C). Goi (T)1a khdi tru noi tiép trong mit cau (S) va co mot day la
duong tron (C) . Khi (T) c6 thé tich 16n nhat thi phuong trinh mit phang (P) la
ax+by+cz+d=0,véi beN*, b<10.Tinh a+b+c+d.
A. 8. B. 7. C. 4. D. 6.
X+4 y-6 z-2
-2 -1
diém M e A ké cac tiép tuyén dén mat cau (S) va goi (C) la tap hop céc tiép diém. Biét khi
Tu duy todn hoc 4.0 — Luyén thi Dai hoc 2023 | &
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Cau 47:

Cau 48:

Cau 49:

Céau 50:

Cau 51:

dién tich hinh phang giéi han boéi (C) dat gid tri nho nhat thi (C) thudc mat phang

X+by+cz+d=0.Timb+c+d?

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

Trong khong gian véi hé toa dd Oxyz , cho diém A(L2,-3) va mit phing

(P):2x+2y—z+9=0. Dudng thang d di qua A va ¢6 vecto chi phuong U =(3;4;-4) cit

(P) tai B. Diém M thay doi trong (P) sao cho M luén nhin doan AB duéi goc 90°. Khi do

dai MB 16n nhat, duong thang MB di qua diém nao trong cac diém sau?

A. H(-2,-13). B. 1(-1,-2;3). C. K(3;0;15). D. J(-327).

Ttrong khong gian Oxyz, cho mit cau (S): X’ +y? +2* =9 vadiém M (Xy;Yy;Z,) thudc dudng
X=1+t

thang d:<y=1+2t. Badiém A, B, C phén biét cing thudc mit ciu (S) sao cho MA, MB,
2=2-3t

MC la tiép tuyén clia mit cdu. Biét ring mdt phang (ABC) di qua diém D(1,1;2). Khi d¢ z,

gan nhét véi s6 ndo trong cac sb sau?

A. 3. B. -1. C.2. D.5.

Trong khong gian Oxyz , cho mat cdu x°+y>+2>=9 va diém M (X;;Yy;Z,) thudc duong
X=1+t

thang d : y=1+2t. Ba diém A, B,C phan biét ciing thudc mat cau sao cho MA, MB,MC Ia
z2=2-3t

tiép tuyén clia mit cau. Biét rang mat phang (ABC) di qua D(11;,2). Téng T = x2 + y2 + 22

bang

A. 30. B. 20. C. 21. D. 26.

Trong khong gian Oxyz , cho hai diém A(3;12),B(-13;-2) va duong thing

X—4 -5 z- ) . . , i
d: 5= y L= . Mit cau (S) qua hai diém A, B va tiép xtc v6i dudng thang d ¢6
ban kinh nho nhat thi hoanh do tim mit cau khi d6 bang
A. 3. B L c. 2. .3
4 4 2

Trong khong gian OXyz , cho mat cau (S):(x—1)"+(y—2)"+(z—3)" =4 va dudng thing

X=1+t
(A):{y=-mt , véi m la tham s. Hai mit phang (P), (Q) cing chira A va tiép xtic v6i
z=(m-1)t

mit cau (S) tai M, N . Khi d6 dai doan MN ngén nhat thi m= %, (% phan sb tbi gian). Tinh

a®+bd,
A. 35. B. 126. C. 133. D. 152.
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Cau 52:

Céu 53:

Cau 54:

Trong khong gian v&i hé toa dd OXyz , cho ba mit cau co6 phuong trinh 1a x? +y®+2% =1
(x=2)"+(y-1)° +(2+2)" =4 va (x+4)" + y* +(z—-3)" =16.Goi M la diém di dong & ngoai
ba mat cdu va X, Y, Z 1a cac tiép diém cua cac tiép tuyén v& tr M dén ba mit cau sao cho
MX =MY = MZ . Khi d6 tap hop cac diém M 1a duong thang d c¢b dinh. Hoi d vuéng goc
v61 mat phang nao?

A. (R,):x+2y+4z=2020. (P,):x+2y+6z =2020.

B.
C. (P,):3x+2y+4z = 2020. D. (P):5x+2y+4z = 2020.

Trong khong gian Oxyz, cho hai diém C(-1;2;11),H (-1 2;-1), hinh nén(N)c6 dudng cao
CH =h va ban kinh ddy 1a R =3v2. GoiM 1a diém trén doan CH, (C)la thiét dién cta mat
phang (P)vudng goc véi truc CH tai M ctia hinh nén(N).Goi (N') 1a khdi non ¢ dinh H

d4y 1a (C). Khi thé tich khéi nén (N') 16n nhat thi mit cau ngoai tiép nén (N') ¢6 toa do tam
| (a;b,c), bankinhla d . Giatri a+b+c+d bang

A 1. B. 3. C.6. D. -6.

Trong khong gian véi hé toa d0 Oxyz , cho diém A(21-3) , duong thing

X=2 y-5 z+3
I
luondiqua A vasongsong véi A. Trong truong hop (o) ct métcau (S) theo mot dudng tron

A va mit cau (S):(X—l)2 +y? +(Z—1)2 =25. Mit phéng (o) thay ddi,

c6 chu vi nhd nhat thi (o) c6 phuong trinh ax+by+cz-3=0. Tinh gia tri cia biu thic

S=3a-2b-2c.

A 12. B. 9. C. 4. D.

[$2 o]
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11. PHAN HUGNG DAN GIAI CHI TIET

Cau1: Trong khdng gian Ozyz, cho mat phang (P) : 2z + 2y — z — 3 = 0 va phuong trinh hai duong

2 -1 v z41 r—2 y z+1 . B R . L
thang d : 2 ===——-, d :——===——- buong thang vudng goc vai (P),
9d:——= =" i —=,=" g thang vudng g (P)
dong thoi cét ca d, va d, c6 phuong trinh l1a
Al$—3:y—2:z+2. Bl:z:—2:y—2:z+1‘
2 2 -1 3 2 -2
C.$_1:izz+1. D.x—2:y+1:z—2.
2 —2 -1 2 2 -1
Loi giai
Chon A

Goi M =dnd, N=dnNd,.
Khi d6 M(1+ 2t;¢;—1 —2t), N(2 + s;28;—1 —s).
= MN = (s — 2t + 1;2s — t;—s + 2t).

Tir hinh v& c6 MN 11 7, = (2:2—1)

Suy ra:
s—2t+1 25—t —s+2 [|s—2+1=25—1 s=1 |M10;-1)
= = = = = .
2 2 —1 —2s+t=—2s+4t  |t=0 " |N(32-2)
Puong thang A can tim di qua N (3;2;—2) va mot ¢ vécto chi phuong il = o =(22-1) la
r—3 y—-2 _ z+2
2 2 —1
_y A - . 2 X-2 'y 7 . < A
Céau?2: Trong khong gian Oxyz , cho duong thang d :T=—l=Z va mat cau

(S):(x=1)*+(y-2)*+(z-1)* =2. Hai mit phang (P), (Q) phan biét cung chira d va tiép
xtc v6i (S) lan luot tai M va N . Pudng thaing MN c6 mdt vecto chi phuong 13

A. (3,2-1). B. (2;0;-1). C. (,-2;-1). D. (3,2,1).
Loi giai
Chon A
Ta c6 mit cu (S) ¢ tam 1(L2;1) va R=+/2. Goi K =(IMN)~d nhu hinh v&
P\

Tacdé IM L(P) suyra IM Ld (1). Matkhactacod IN L(Q) suyra IN Ld (2).
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Hinh hoc toa d6 Oxyz

Cau 3:

Cau 4:

Tu(l)va(2)tacd d L (IMN).
Tir @6 suy ra K 13 hinh chiéu vuéng goc cia | 1én d . Tacé K(2;0;0).
d L MN

i Ly S T2 G :[ﬁd;m]:(9;6;—3):3\7, véi V(3;2;-1) .

Ta cling co {

Trong khdng gian Oxyz, cho mit phang (P):2x—y—2z-1=0 va diém A(5;-1-4). Xét mit
cau (S)co tam 1 (a;b;c) cit mat phing (P)theo giao tuyén 1a duong tron (C) c6 ban kinh
bang 2. Biét rang moi diém M thuge (C) thi AM la tiép tuyén cta (S), khi d6 a+b+cbang
A.3. B. -3. c. -2 p. 2
9 9

Loi giai
Chon D
Vi moi diém M thudc (C) thi AM 1a tiép tuyén cua (S) nén 1A L(P)tai diem H($10) 1a
hinh chiéu ctia A trén (P) va la tam cua duong tron (C).

M

4

AN
N

2
HILHA=HM? < HI.6=2 @leg :m:%m:%m 3,(5;1_1;ﬂj

Tam giac vuéng IMA c6:

5 11 4 20
—a+b+c=—+—+—=—

9 9 9 9
Trong khong gian Oxyz , goi duong thing d 13 giao tuyén cta hai mat phang
(P):x+y-3z+1=0,(Q):x—y+2z+1=0. Viét phuong trinh tham s6 ctia duong thang d .

X=t X=-1+t X=-1+t X=-1+t
A {y=2t. B.<y=1+2t. C.iy=2t . D.Jy=-2t
z=t z=t z=t z=t

Loi giai
Chon C
Tacéd=(P)m(Q):>d:{X+y_3z+l:0:>d:{2X_22+2:0:> :{x:—1+z |
X—y+z+1=0 X—y+z+1=0 y=x+z+1
X=-1+t
bit z=teR= y=2t ,(teR).
z=t
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Cau 5:

Cau 6:

X=-1+t
Vay phuong trinh tham s ciia duong thang d 1a {y = 2t (teR).
z=t

Trong khéng gian v6i hé toa do Oxyz , cho mit phing (a):3X+ y+2z=0 va duong thang
X=3 y+4 z-1

A 1 ; . Phuong trinh duong thang d nim trong mit phang (a), cit va vuodng
g6c voi A c6 phuong trinh 1a
X=1+4t X=4+t X=1+4t X=2+2t
A d:{y=-5t . B.d:qy=-5 . C.d:cy=5t . D.d:jy=2-5t .
z2=-3-Tt z=-7-3t 2=-3+Tt z=-1-Tt
Loi giai
Chon A

Vecto chi phuong cia AU = (1,-2;2), vecto phép tuyén ctia (a) lan= (3;1; 1).

Jdl(a) — r--
Vl{d i(A ):>ud =[u;n]:(—4;5;7).

x-3 y+4 z-1

Toa do giao diém H = Am(a) la nghiém cta hé 1 2 2 =H (1; 0; —3)
3X+y+z=0
Vay dudng thiang d di qua H(10;-3) va c6 VTCP u, = (—4;5;7)=—(4;-5;,—7) nén co
phuong trinh
X=1+4t
d:qy=-5t
z=-3-Tt

Trong khéng gian OXyz cho duong thing d :%:%: Z;‘E’va hai diém A(3;4;5),B(~4;0;2).

Mit cau (S)co tam 1(a;b;c)ed , ban kinh R va (S) di qua hai diém A,B . Khi d6

a’ +b*+c’ +Rbang

A. 50. B. 30. C. 25. D. 36.
Loi gidi
Chon B
Taco led:X=Y =27 (263t +5).
1 2 3

Theo bai ra (S) di qua hai diém A, B nén

IA=IB= IA*=1B*=R’

& (t-3) +(2t—4)" +(3t)" =(t+4)" +(2t)" +(3t +3)
& =22t +25=26t+25

<t=0=1(0;0;5)

= R?=(t-3)"+(2t-4)" +(3t)’ =25= R =5

Khi d6 a’+b*+c’ +R=25+5=30.

2
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CauT:

Céau 8:

Trong khong gian véi hé toa dd Oxyz , cho mit cAu (S) :(X—l)2 +(y—2)2 +(z —3)2 =16 va mat
phang (P):2x—y+22—-6=0. Goi M (Xy;Yy:Zy) V6i X, >0; ¥, >0; z,, >0 1 diém thudc
mit cau (S) sao cho khoang cach tir M dén (P) dat gia tri 16n nhit. Gi4 tri cta biéu thic
B=xy, +Yu+2Zy la
A. 10. B. 3. C. 5. D. 21.
Loi giai
Chon A
Taco: 1(1;,2;3), R=4 lan lugt 1a tim va béan kinh ctia mdt cau (S).
Goi A 1a duong thang di qua | va vudng goc v6i mit phiang (P) Khi d6, phuong trinh tham s
X=1+2t
cia Ala{y=2-t.
z=3+2t
Do | €(P)=d(M,(P))<4.Dods d(M,(P))=4 &M =AN(S).
Goi M (1+2t;2—-t;3+2t).

2(1+2t)—(2—-t)+2(3+2t)-6
d(M,(P))=4<:>|(+ )(2-1)+2(3+2) |=4®t=if
J22+(-1)7 + 22 3
V01t=f:>M E,Z,E)
3 333
VO’lt:—ﬂjM —ig;lj
3 333

Vay B=x, +y, +2, =10.

Trong khong gian Oxyz, cho mit cau (S):X*+y*+2°—2x+2z+1=0 va duong thang
:%:T:_il. Hai mat phing (P),(P') chtra d va tiép xtic voi mit cau (S)tai TvaT'.
Tim toa do trung diém H cua TT'.

A. H §;l;—§ : B. H —E;lé : C.H E;g;—Z . D. H —Z;l;Z .
63 6 6 36 63 6 6 36

d

T
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Cau 9:

Céau 10:;

Tacé: (8):(x—1)+y*+(z+1)" =1= 1 (1,0;-1);R=1. d(1;d) =6 ) > R.
Goi K la hinh chiéuclia lén d = K(t;t+2;-t)= IK = (t-Lt+2;-t+1).
Vi IK Lug = IKUg =0=>t-1+t+2+t-1=0=t=0= K(0;2;0).

Ta co:

IH IHIK R* 1 — 1— 1 51 5
—=——=——==—=IH==IK=(x,-1V,;Z, +1)==(-121)=>H| ==, ——=
IK IK2 IK? 6 6 (% =L w2 +1) 6( ) (6 3 6)

Trong khong gian Oxyz , cho hai diém A(LL-2) , B(3-1L0) va dudng thang

d.%”:%:z—ll Goi (S) 1amat cu c6 tam | thuoc d va (S) di qua hai diém A, B. Gia
str 1(a;b;c). Tinh a* +b* —c.
AT B. 3. C.1. D. 9.
Loi giai
Chon B

* Mit cau (S) cotam | ed, suy ratoa dd I (-1+t;t;1-t).

o Tac c6: TA=(2-t1-t;i=3+1) = IA=J(2-1)" +(1-t)’ +(t-3)° =/3t° ~12t+14;

1B = (4-t,—1-t;t=1) = 1B = (4—t)" +(1+1)’ +(t-1)° =3’ —8t+18.

+ Do mat ciu (S) di qua hai diém A, B nén

IA=IB < 3t*—12t+14=3t> -8t +18 = 4t=-4 <t =-1.
Khido toadd | 1a 1(-2;-12).Suyraa=-2,b=-1,c=2.

Vaytacéd a?+b?—c=(-2)" +(-1)° -2=3.

Trong khong gian Oxyz, cho hai diem A(LL-2), B(3;-10) va duong thing

d: XY 271 Goi () 1a mit chu co tam | thuoe d va (S) di qua hai diém A, B. Gia

1 1 -
str 1(a;b;c) tinh a* +b* —c.
A T. B. 3. C. L D. 9.
Loi gii
Chon B
Taco: | ed = I (-1+t;t;1-t)

IA(2-t;1-t;-3+t); IB(4-t;-1-t;—-1+t)

(S) 1amat chu tam | va (S) di qua hai diém A,B nén 1A =]
1A= |IB| & (2-t)" + (1) +(-8+1)" = (4=1)" + (-1-t) + (-1 1)
©14-12t=18-8t o t=-1=1(-2-12)

Khi d6 a* +b? —c=(-2)" +(-1)" -2=3.
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Céu 11:

Cau 12:

Céau 13:

x-1 y-2 z+1
1
A(3;2;-1),B(L12). Goi (S) la mit cau c6 tim | thudc duong thing A va di qua hai diém

Trong khong gian toa d6 OXyz , duong thing A: va hai diém

A B . Biét I (a;b;c), tinh T —a’-b+c.

A T=27. B. T=23. C. T =49. D. T =25.
Loi giai
Chon C
Xx=1+2t
Puong thing A ¢ phuong trinh tham s6 1a y=2+t
z=-1+2t

Do tam | thudc duong thing A nén | 6 toadd la 1 (1+2t;2+t;-1+2t).
Mit cau (S) di qua hai diém A va B néntacé Al =BI hay

J(2t=2) +2+(2) = J(2t) +(t+1) +(2t-3)° © 9> -8t+4=9>~10t+10 < t=3,
Khido 1(7;5;5).C6 a=7,b=5,c=5nen T =a’-b+c=7"-5+5=49,

Trong khong gian véi hé truc Oxyz , cho duong thing d : XT_lz%zzT” va mit phing

(Q):2x+y—2=0.Matphing (P) chira duong thang d va vuéng géc véi mat phing (Q) c6

phuong trinh la:

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

Chon C

Pudng thing d ¢ vtep U(2;13), di qua diém M (1,0;-1).
Mit phang (Q) c6 vtpt 1, (2,4,-1).

Mit phing (P) cin tim di qua M (1,0;-1) va c6 mot vtpt la:
ne =[u,ng | =(~4:8,0)=—4(1-2,0).

Phuong trinh téng quéat mt phang (P):
(x-1)-2y=0&x-2y-1=0.

Trong khong gian véi hé toa do Oxyz cho mit phing (P) :X+y-2-1=0 va dudng thang
X=4 y+2 z+1

d > > . Goi duong thang d’ 14 hinh chiéu vudng goc cua d trén mit phang
(P). Trong c4c diém sau, diém nao khong thue d’?
A. H(-593). B. K(-10;16;5). C. M(0;2,1). D. N(12,0).
Loi giai
Chgn D

Puong thang d di qua diém |(4;-2;-1) va c6 véc-to chi phuong u= (-2;2,1).
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Cau 14:

Mit phang (Q) chira d va vudng goc véi (P) 1a mat phang di qua | va nhan véc-to
n=|n,,u|=(314) : phuong trinh (Q) la
3(x—4)+(y+2)+4(z+1)=0=3x+y+4z-6=0.

Hinh chiéu d’ ctia d 1én (P) la giao tuyén ciia (P) va (Q), do d6 toa do cac diém thudc d’

X+y-z-1=0

thoa man hé phuong trinh :
3X+y+4z-6=0

Thay toa d¢ cac diém trong cac dap én, suy ra diém N (12;0) khong thude d’.

Cho hai dudng thing d,:* 2 =Y -2 g X_Y_Z¥1 s p(1:0,0). Duong thing d
3 1 -2 1 2 1
vudng géc véi mit phang toa do (Oxy), dong thoi cat ca d, va d, tai M va N . Tinh
S=AMZ+AN?.
A. S=25. B. S=20. C. S=30. D. S=33.
GVSB: Nguyén Trung; GVPB: Le Van Do
Loi gidi
Chon D
d
/
/ M
\ N
\dz
A -
Oxy i
X=3t -5 X=t,
* Viét d, va d, thanh PTTS: d,:{y=t, ,d, ey =2t,
z=-2t -1 z=t,-1

* Ta suy ra dugc toa do diém M va N 1a: M (3t —5;t; -2t —1) ; N(t,;2t,;t, -1).
+Vid1(Oxy)=u=kn (k=0).Taco: MN =(t, -3t +5;2t, ~t;;t, + 2t,) va n=(0;0;1)

k(t,-34,+5)=0 |t =2

*Tacohé: <k(2t,-1,)=0 =<t,=1.Suyra M(L2;-5), N(12;0).
k(t,+2t)=1 KoL
5

* Viy S =33,
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Céau 15:

Céu 16:

Trong khong gian Oxyz , cho mit phing (P):2x—y+2z+3=0 va duong thang
X+l y+1 z+2
1 -1 =2
v6i d c6 phuong trinh 12

A X+3 y-1 z-2 B X+1 y+1 z+2

d

. Dudng thang A nam trong mat phang (P) dong thoi cdt va vudng goc

4 6 -1 4 6 -1
C,fzy__lzz_”, D. x—1:y+1:z+3_
3 1 1 -4 —6 1
Loi giai
Chon A

VTPT ctia mat phang (P) 1a n=(2,-12)
VTCP ciia dudng thing (d) 1a u=(L-1-2)
VTCP cua duong thing A 12 a= [ﬁ, G] =(4;6;,-1)

Goi A la giao diém ctia d va A = A la giao diém ctia d va (P)

X=-1+t t=-2
o ly=-1-t X=-3
Xét hé o = A(-3,12)
1=-2-2t y=1

2X—Yy+2z+3=0 2=2
X+3 y-1 z7-2
6 -1

Vay phuong trinh duong thang A 12

Trong khong gian Oxyz cho mat ciu (S) c6 tam I(LL1), ban kinh R =243 va mit phing
(P):x—2y+22-13=0. M (X,;¥yZ,) 12 mot diém di dong trén (P). Ba diém phan biét
A,B,C thudc (S) sao cho MA,MB,MC 14 cac tiép tuyén ctia (S). Tinh tong T =X, + Y, +2,
khi d(1,(ABC)) dat gia tri 1on nhit.

13 13

AT=—. B.T= . C.T=13. D. T =-13.
3 3

Loi giai

Chon A
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Céau 17:

-2+2-13
- 1+4+4

diém M ludn ké dugc cac tiep tuyen voi mat cau (S).

=4>R nén diém M luén nim ngoai mat cau (S). Do d6 qua

Vi d(1,(P))

Goi H 1a giao diém cia duong thang IM va mit phing (ABC),tacé AH L IM . Xét tam giac
MAI vuong tai A taco IH.IM = 1A =12=d(I,(ABC))=IH :%.
Do d6 d(1,(ABC)) lénnhatkhi IM nho nhithay M la hinh chiéu cia | trén mdt phang (P).

Duodng thing IM di qua | va nhan vecto phép tuyén ctia (P) lam vecto chi phuong. Phuong

Xx=1+t
trinh dudng thang IM 1a {y=1-2t.
z2=1+2t
Vi M €(P) nén (1+t)—2(1—2t)+2(1+2t)—13:0<:>t=g hay M(%;—g;l—;j.
Vi To1 8,1 18
3 3 3 3

X+1 y+3 7+2
2
1(3;2;0) . Dudng thang d cdt mat cau (S) tai hai diém A, B sao cho AB =8. Phuong trinh cia

Trong khong gian Oxyz , cho dudng thang d : va mit cau (S)co tam

mat cau (S) la

A (xr3) +(y+2) 27 =36 B (x-3f +(y-2f +2 =25

C. (x—3)2+(y—2)2+z2 = 64. D. (X—3)2+(y—2)2+z2:49,
Loi giai

Chon B

Cach 1

+) Viét phuong trinh mit phing (P)di qua 1(3;2;0) va vudng géc v6i duong thang d nhan
u=(2;2) la vecto phap tuyén cod phuong trinh
1(x=3)+2(y—2)+2(z-0)=0< x+2y+2z-7=0

+)Goi H=dN(P)khidé H ed = H (-1+1t;-3+2t;-2+2t)

Ma He(P)= —1+t+2(-3+2t)+2(-2+2t)-7=0=>t=2

Vay H(11;2)

+)Khi dé IH = /(3-1) +(2-1)° +(0-2)’ =3
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Céu 18:

2
—R= IH2+[%] =3 +4% =5

2 2

Vay (S): (x=3)" +(y—2) +2* =25.

Céach 2

d:x+1:y+3:z+2 N
1 2

Taco MI =(4;5,2) =|MI,u]=(6;-6;3)

M (-1-3;-2)ed va u=(12;2) la vtcp cita d

[Mid] 6°+(6)+3
‘ﬁ‘ CoJzerez

— Bén kinh mat ciu (S) 1a R=1A=~/IH? + HA? =/3? 44> =5

Goi H 1a trung diém ctia doan AB = IH =d (1,d)=

:>(S):(x—3)2+(y—2)2+z2 = 25.

Trong khong gian voi hé toa d6 Oxyz , cho mp(P):X+ y+2z-3=0 va cac diém
A(3;2;4),B(5;3;7). Mt cau (S) thay doi di qua A B vacit mp(P) theo giao tuyén la duong

tron (C) c6 bén kinh r =242 Biét tam ciia (C) ludn ndm trén dudng tron ¢b dinh (C, ). Ban
kinh cua (C,) la

A 12, B. 2./14 . C.6. D. V14 .
Loi giai

Chon C

Goi J 1a tim cia mat cau (S),bankinhla R.

X=3+2t
Tacé: AB=(2;1;3) suy ra phuong trinh duong thing (AB):1y=2+t ,teR.
2=4+3t

Goi M =(AB)(P)=M (3L1)

Khi do: MA=+/14, MB =2+/14

Goi | la tm duong tron (C)=(S)N(P)

Mit khac: MAMB =MJ* —R* = 12+ MI* - (137 +1%) = MI* =
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Céu 19:

Céu 20:

Cau 21:

2
— MI? = MAMB +r? =28+(2J§) =36= MI =6
Do A,B c¢b dinh nén M ¢6 dinh. Vay tap hop | 1 duong tron tim M béan kinh M1 =6.
Trong khong gian voi hé toa do Oxyz , cho mit phang (&):x—2z-6=0 va dudng thing

X=1+t
d:{y=3+t .Viét phuong trinh duong thing A nim trong mt phiang () cét dong thi vudng
z=-1-t

gocvoi d .
A x—2:y—3:z+2.B. x—2:y—4:z+2.
2 -1 1 2 -1 1
C. x—2:y—4:z—2lD. x—2:y—4:z+2'
2 -1 1 2 1 1
Loi giai
Chon B

Goi l=dnA=1=dn(a)=1(2;4;-2).

Véc to phap tuyén cia mat phing («): n=(1;0;-2).

Véc to chi phuong cua duong thang d : u=(1;1;-1).

Puong thang A qua | va nhan 5:[?\,6]:(2;—1;1) lam véc to chi phuong.

X—=2 y—-4 7+2
-1 1

Phuong trinh dudng thang A

Trong khoéng gian Oxyz, cho mit phing Q :x+2y—z+3=0 va dudng thing

d :X;2 = y+12 _z Il. Goi A 1a dudng thang nam trong mit phang Q dong thoi vudng goc
va cit duong thang d . Phuong trinh ciia duong thang A 12:
X=2+t X=2+3t X=2+t X=—2+t
A y=-2-t. B.iy=—2-t. C.qy=—2-3t. D.qy=1-3t .
z=1-t z=1+t z=1-5t z=1-t
Loi giai
Chon C

Puong thang d c¢6 vecto chi phuong E: 2;—11. Gia sir A 1a giao diém cua d va A, do
Acd=A24+2t;—2—t;14t M ACQ =Ac Q =t=0=A 2,-2;1.
Mit phang Q co vecto phap tuyén @: 1,2—1 do A 1a duong thang nam trong mat phang

Q dong thoi vudng goc dudng thang d suy E: E;

n_Q’} = —1,35 la1lvectochi phuong cta
A . Suy ra dap an dung C.

Trong khong gian Oxyz , cho cac diém A(2;0;1);B(2;-2;1);C(4;2;3). Goi d 1a duong thing
di quatim | cua duong tron ngoai tiép cta tam giac ABC va vudng goc voi mat phang (ABC)
. Dudng thang d di qua M (a;b;—-1), tong a+b bang

A 6. B. 4. C. 5. D. 7.
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Céau 22:

Loi giai
Chon D
Cach 1

Ta co ﬁz(O;—Z;O) : A—C:(Z;Z;Z). [E,A—C]:(—4;O;4):4(—1;0;1). Phuong trinh mit

phang (ABC):-1(x-2)+1(z-1)=0< —x+2z+1=0.

Goi I (m;n; p) 1a tim dudng tron ngoai tiép tam gidc ABC . Khi d6 ta co:
IA=IB IA? = |B? (m—2)2+n2+(p—1)2:(m—2)2+(n+2)2+(p—1)
IA=IC < {IA=IC* < {(m=-2)"+n’+(p-1)"=(m-4)"+(n-2)"+(p-3)
| (ABC) le(ABC) |-m+p+1=0

2

2

n=-1 X=4-t
<im=4 . Do d 1(4-13) . Phuong trinh duong thing d:{y=-1

a=3=8
M(a;b;—l)ed:>3+t=—1:>t=—4:{ 1:>a+b:7.

Céach 2

d 1a duong thang di qua tdm | cta duong tron ngoai tiép ctia tam giac ABC va vudng goc voi
mit phang (ABC )

= d 1a truc ctia duong tron ngoai tiép AABC

MA = MB {MAZ = MB?

M (a;b;-1)ed @{ o
MA=MC

MA? = MC?
(a—2)2+b2+4=(a—2)2+(b+2)2+4 b+1=0 bh=-1
0 : , , = a+b—7:0<:> =8 =a+bh=7.
(a—2) +b’+4=(a—4) +(b-2)" +16

Trong khong gian v&i hé toa do Oxyz, cho hai diém A(3; 3;1), B(O;Z;l) va mit phang
(P):x+y+z-7=0. Duong thang d ndm trong (P) sao cho moi diém cua d cach déu hai

diém A, B c6 phuong trinh lacdc ménh dé sau, ménh dé nao ding?

X=t X =2t X=t X =—t
A y=T7+3t. B.<y=7-3t. C.qy=7-3t. D.{y=7-3t.
=2t z=t z=2t =2t
Loi giai
Chon C

Phuong trinh mit phang trung truc cia doan AB 4 (a) :3X+y-7=0.
Puong thang can tim d cach déu hai diém A, B nén d thudc mat phing (a).

7=
Lai co d =(P), suy ra d =(P)n () hay d :{x+y+z 0. Chon x =t, ta dugc

3Xx+y-7=0
z=2t
y=7-3t
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X+l y+3 z+2
2
1(3;2;0) . Dudng thing d cit mt cau (S) tai hai diém A, B sao cho AB =8. Phuong trinh cua

Cau 23: Trong khéng gian Oxyz , cho dudng thing d: va mit cau (S)co tam

mat cau (S) la

A (x+3) +(y+2)" +2°=36.. B. (x-3)"+(y—2)"+2*=25..
C. (x=3)"+(y-2)' +2" =64. D. (x=3)" +(y~2)" +2° = 49.
Loi gidi
Chon B

Cach1

+) Viét phuong trinh mit phang (P) di qua 1(3;2;0) va vudng goc v6i duong thang d nhan
u=(@12;2) la vecto phap tuyén co phuong trinh
1(x-3)+2(y-2)+2(z-0)=0< x+2y+2z-7=0

+)  Goi H=dn(P) khi d Hed=H(-1+t-3+2;-2+2t) Ma
He(P)=-1+t+2(-3+2t)+2(-2+2t)-7=0=>1t=2

Vay H(L12)

2
+)Khi d6 IH =/(3-1) +(2-1) +(0-2)' =3 = R= |H2+(ﬁj _ 34 =5

Vay (S): (x=3)" +(y-2)" +2* =25.

Céach 2
4 Xlrlz y-2|-3= Z‘;Z =M (-1-3,-2)ed va G:(1;2;2) 1a vtep cua d

Taco Ml =(4;5,2) = [Wﬁ] =(6;-6;3)

‘[W ﬁ] 6 +(—6)" +3° _

Goi H 1 trung diém ctua doan AB = IH =d(I,d)= — =
(1.4) | V12 427 422

— Ban kinh mat ciu (S) 1a R=1A=+IH? + HA? =/3? +4? =5
=(S):(x=3)" +(y—-2)" +2*=25.
Cau 24: Trong khdng gian véi hé toa do Oxyz, A(3;3;1),B(0;2;1) vamatphang (P):x+y+z-7=0

. Puong thang d nam trén (P) sao cho moei diém cia d cach déu A va B . Viét phuong trinh
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duong thing A lan lugt cit duong thing d va mat cau (S):(x—5)" +(y—1)"+2> =61 tai

M, N sao cho K (12;3) la trung diém ciia MN , biét hoanh d6 cia diém N am.

X=t X=3+2t Xx=-1+2t x=1-t
A y=7-3t. B.{y=-2-14t. C..y=6-4t . D.qy=2+2t.
z=2t z=>6t z=3t z2=3-3t
Loi giai
Chon C
Theo gia thiét d nam trén mat phang trung truc (Q) cuaAB.

Toa do trung diém cua AB 13 | (;;g;lj, BA = (3;1,0) la vec to phap tuyén cua (Q) .

Phuong trinh cta (Q):3x+y—7=0.Dudng thang d 1a giao tuyén cia (P) va (Q).
X=u

Taco u, = ny,ne |=(L-3,2), E(0;7;0)&(P)(Q). Phuong trinh ciia d 1a 1y =7-3u.
z

Tirdo, M ed =M (u;7-3u;2u).
Xy =2X —Xy =2.1-u=-u+2
Do K 1a trung diém cia MN nén {y, =2y, -y, =2.2—(7-3u)=3u-3
Zy, =22 -1, =23-2u=-2U+6
Ta  duogc N(-u+2;3u—3;-2u+6) thuoc mit cau () nén
(—u—3)" +(3u—4)" +(-2u+6)" =61
Diéu kign —u+2<0, ta dugc u=3 va N(-16;0).
Puong thang A di qua N(-16;0) va nhan NK =(2;-4;3) lam vecto chi phuong nén co
X=-1+2t
phuong trinh tham s6 <y =6—4t .
z=3t
Cau 25: Trong khong gian Oxyz cho hai mit phang (P):x+2y—-z-2=0; (Q):2x-y+3z-4=0.
Giao tuyén clia hai mt phang (P) va (Q)1a duong thang c6 phuong trinh

X=2+5t X=2+5t X=1+t X=1+t
A Jy=5 . B.{y=-5t . C.qy=1-t. D.{y=1-t.
z=-5t z=1-5t z=1-t z=1+t
Loi giai
Chgn C

Mit phing (P):x+2y—2z-2=0 c6 mdt vecto phap tuyén n, =(12;-1).
Mit phang (Q):2x—y+3z-4=0 c6 mdt vecto phap tuyén n, =(2;-13).
Taco.n, . VA N la hai vecto khong cing phuong va | ng;ng | = (5,-5,-5) =5(L -1 -1).
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Khi d6 giao tuyén clia hai mdt phang (P) va (Q)la duong thing cé mot vecto chi phuong
u=(L-5-1).

| x+2y-2-2=0 Xx—2=0 x=1
Xét hé: cho y =1 ta duoc = .
2Xx—-y+3z-4=0 2X+32=5 z=1

Khi d6 ta c6 mot diém A(L11) thudc giao tuyén cua hai mit phang (P) va (Q).

X=1+t
Vay phuong trinh giao tuyén cta hai mit phing can tim1a {y=1—-t,teR.
z=1-t

Cau 26: Trong khong gian Oxyz , mat cau c6 tam 1a 1(LL-2) va tiép xtc véi dudng thing

(d): gz yTH = 2:14 ¢6 phuong trinh la:

A X2 +(y-2) +(z-3) =27 B. (x-1)" +(y-1)" +(z+2)" =27

C. (x- ) +(y- ) (z+2) D. (x+1)2+(y+1)2+(z—2)2 =27
Loi giai

Chon B

Goi H(2t;3t-L-t+4)e(d) 1a diém tiép xtic ctia mit cau va duong thing (d)
Khido IH =(2t-1;3t-2;~t+6)

Do mit cu tiép xuc véi duong thang (d): g = yTH' = 2—14 c6 VTCP u (2 3,-1)

Nén IHu=0<2(2t-1)+3(3t-2)-(-t+6) =0 t=1
Hay 1H =(L15)= IH =27
Vay phuong trinh mat cau la
(x—1)2+(y—1)2+(z+2)2 =27
Cau 27: Trong khong gian Oxyz, cho tam gidc nhon ABC c6 E(2;2;1),F(—§;— —j 0(0;0;0) lan

luot 1a chan duong cao ha tir dinh A,B,C Xuéng cic canh BC,CA, AB. Biét A(a; b; C) . Gia tri

ctia biéu thirc a+b+c bang:
A 4. B. -6. C. 4. D. 6.
Loi giai

= AFOE vudng tai O
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Céau 28:

* Chon azi.ﬁ+i.ﬁ=[—§;—ﬂ; J=—ﬂ(2;1;0) la mdt vtep cia duong cao d Xuat
OE EF 5 5 5

phat tir dinh A
X=2+2t

Phuong trinh tham sd cia d :{y =2+t VA A(2+2t;2+t;1)ed
z=1

* Goi (Q)di qua O va vudng gbc véi d . Phuong trinh ctia (Q):2x+2y =0

J2

*Tacd FOA=45"= cos(OA,FO)= -

8 4 8
——.(2+2t)+_(2+t)+_ i
‘ 3 3 _£©| 16 16t+8+4t+8|:3\/§

3_

=
4.\/(2+2t)2+(2+t)2+12 2 2/5t% +12t+9
|2t = V24512 +12t +9 < 212 = 5t2 +12t +9

t=—1= A(0;11)
t=-3= A(-4;-11)

<:>3t2+12t+9:0<:>{

Trong do: A(—4; —1;1) thoa diéu kién A, E khéc phia voi (Q)
Vay A(—4;,-11).

Trong khong gian toa d6 Oxyz , cho hai mat cau (Sl):x2+(y—1)2+(z—2)2=16 ,

(S,):(x=1)" +(y+1)" +2% =1 va diém A(%;%;—%).Gm | 1atam cta mat cau (S,) va (P)

1a mit phang tiép xtic voi c4 hai mit cau (S,) va (S,). Xét cac diém M thay dbi va thude mit
phang (P) sao cho dudng thing IM tiép xtc véi mit cu (S, ). Khi doan thang AM ngén nhat
thi M (a;b;c). Tinh gid tricua T =a+b+c.

A T=1. B.T=-1. C.T:%. /!

Loi gidi
Chon B
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Ta c6 mit cau (S,) co tam 1(0;1;2) ban kinh R, =4 va mit cau (S,) c6 tdm K (L-10) ban

kinh R, =1.
C6 IK =3, suy ra IK =R, —R, nén hai mit cau (S,) va (S,) tiép xtic trong tai H .
Suy ra H=21K = H (ﬂ;—i—gj va IK =(5-2-2).

3 3 3 3

Vi (P) la mit phang tiép xtc véi ca hai mat cau (S,) va (S,) nén (P) qua H va nhén vecto
IK=(L-2,-2) 13 mot vecto phap tuyén. Suy ra ra phuong trinh mat phing (P) Ia
X—2y—-22-6=0.
Gia st diém M thay d6i trén (P) théa man dudng thang IM tiép xtc v6i mit cu (S, ), tiép
diém tuong ing 1a N .

IN  NK

Taco AIKN va AIMH déng dang suy ra —=—— (*).
gdamgsuyra =iy ()
Véi NK =R, =L1H =4;IK =3;IN =/IK* ~NK* =22 nén (*) =
242 _ 1
A~ o HM=42.
4 HM
(P) A
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Mit khac ta lai c6 Ae(P) va M thay d6i thude dudng tron (C) tdm H ban kinh R = J2 nén

. 33—

AM ngén nhdt bing HA-R=4v2-+2=3V2 khi diém M thoda min AM =, AH

Suy ra a:ﬂ;bz—g;c:—§ =T=a+b+c=-1.
3 3 3

Cau 29: Trong khong gian véi hé toa do OXyz , cho mat cau (S) : (X —1)2 +(y - 2)2 +(Z —1)2 =6 va

) X YA , ) ,
duong thang d : 1 % =71 Gia sur (P) 1a mat phing chira duong thing d va cat (S) theo
giao tuyén 1a dudng tron (C) Goi (T) 1a khéi tru ndi tiép trong mit cau (S) va c6 mot day 1a
duong tron (C) . Khi (T) c6 thé tich 16n nhat thi phuong trinh mat phang (P) la
ax+by+cz+d=0,véi beN*, b<10.Tinh a+b+c+d.
A. 8. B.7. C. 4. D. 6.
Léi giai:
Chon D
Goi thiét dién qua truc cta hinh tru (T) 1a hinh cht nhat ABCD

Taco: Oed C(P):>d:0

Lai c6: d c(P):ud.n(P) =0 a+b-c=0

Goi I 1 tAm mit cau (S) . IH :1a khoang céach tir tm I téi mat phang (P) .

bat d, ) =x. Suyra HC —J6-x* Vay:
Vi =7(6-X7) 2x =V, < x=42
o IH=2
b=0(L)
2b
=N [a+2b+ =J2 50’ +8ab=0 < 8 .

va*+b*+c? b=-Z-a

5
=a=-5b=8,c=3
=a+b+c+d =6
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Céau 30:

Céu 31:

Céau 32:

Trong khong gian Oxyz , cho mit phiang (P):2x+2y-z-3=0 va hai duong thing
d, :XT_]' = % _Z +21 : XIZ = % _Z J:Ll . Pudng thing vudng goc véi (P), ddng thoi cit ca

d, va d, co phuong trinh 1a

,d,

X-3 y-2 7+2 B Xx-2 y-2 z+1

A .B. .
2 2 -1 3 2 -2
c XYzl px2 yd 22
2 -2 -1 2 2 -1
Loi gidi
Chon A

Goi A(2a+1a;—2a-1) va B(b+2;2b;—-b—1) lan luot 1a giao diém cta d véi d, va d,.
Tac6 AB=(b-2a;2b—a;-b+2a). Khido,dé d L(P) thi
b-2a+l1 2b-a -b+2a {b—2a+1:2b—a @{a+b:1 {azo

2 2 a1 - b-2a+1=-2(-b+2a 2a-b=-1" |b=1
Suy ra AB =(2,2;-1), A(L;0;-1) va B(3,2-2).

X-3 y-2 z+2

Phuong trinh dudng thang d : > 1

Trong khéng gian Oxyz, cho mit cau (S):X*+y?’+2°=9 va diém
X=1+t
M (Xy;Yp;iZo) €d 14y =1+2t. Ba diém A,B,C phan biét cung thudc mit cau (S) sao cho
z=2-3t
MA, MB, MC la tiép tuyén clia mat ciu. Biét rang mat phang (ABC)di qua diém D(L1;2). Khi
d6 z, gin nhat vé6i s ndo trong cac s sau:
A. 3. B. -1. C. 2. D. 5.
Loi giai
Chon D
+ Mit phing (ABC) di qua D(L2) va c6 VIPT OM nén c¢6 phuong trinh dang:
XX+ YoY + 252 =X, =Y, =22, =0
+ Goi H 1a giao diém ctia OM véi (ABC). Xét tam giac MAO vudng tai A va c6 duong cao
AH . Ta c0:

OH.OM =0 o ot Yo+ 2% famms s 9.5 [X, + Yy +22,| =9

2 2 2
Xo + Yo + 2,

t=-1=M(0;-15)
=P3t-6/=9<
t=5= M(6:1%-13)
Vay z,gan nhat véi 5.
Trong khong gian Oxyz , cho dudng thang A di qua E(1+3a;-2;2+3a) va c6 mdt vecto chi
phuong Gz(a;l;a+1). Biét khi a thay ddi luon ton tai mot mat cau (S) ¢d dinh c6 tam

I (m;n; p) ban kinh R di qua diém M (1,1;1) va tiép xtc véi dudng thang A. Mot khéi non
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(N) c6 dinh | va duong tron ddy cta khoi nén nam trén mit cau (S). Thé tich 16n nhat cia
Khdinén (N) 1a maxV/,,, =q?”. Khi d6 tdng m+n+ p+q bing

A. 250. B. 256. C. 252. D. 225.
Loi giai
Chon A

x=1+3a+at

Tir gia thiét ta c6 phuong trinh duong thang A: {y =—2+t

z=2+3a+(a+1)t
Ta c6 duong thing A ludn di qua diém cb dinh A(l; -5,-1),vaeR. (t= —3) )
Nhan thdy duong thing A ludn ndm trén mit phang (P) 'X+y-2z+3=0.
Néu (P) cit (S) theo giao tuyén la mot duong tron thi A chinh 1a tiép tuyén cta dudng tron,
ma tir mot diém chi co thé ké tdi da hai tiép tuyén v6i dudng tron, nén khi d6 chi co thé ton tai
t0i da hai tiép tuyén A véi (S). Dotlr A ké duge vo s6 tiép tuyén A véi (S) nén (P) phai tiép
xtc voi (S) tai A,

m-1 n+5 p+l
1 -1

Taco Al J_(P) nén Al cung phuong véi nT,=(1;1; —1), do do
@{m”’:‘) ().

n+p=-6
Talai co Ml = 1A= MI2 = 1A? & (m=1)° +(n-1)* +(p-1)° = (m-1)* +(n+5)* +(p+1)°
<3n+p=-6(2).

m+p=0 m=06
Tur (1),(2) ta c6 hé phuong trinh: {n+p=-6 ={n=0
3n+p=-6 p=-6

Bin kinh miit céu (S): R =IM = /57 +(<1)° +(=7)" =5{3.
Goi O 1a tam cua hinh tron day cda hinh non, dat x =10, x > 0, khi d6 hinh nén c6 ban kinh day

la r=+R>—10% =/75-x2 .
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Thé tich khéi non: V., = = z.r2.x =2 (15x-x%).
(N) 73 3
Xétham s: f (x)=75x—x",x € (0;+%0), F'(x)=75-3x voi xe(0;5V3).

Xx=5(n
Cho f'(x)=0<75-3x"=0< (") :
x=-5(1)
Bang bién thién:
x |0 5 543
/() . 0 -

f(X)o/ \*0

Dua vao bang bién thién, suy ra max f (X) =250 tai Xx=5.
(055

Do d6 maxVy, :¥: q=250.

Cau33: Vay m+n+p+q=6+0+(—6)+250=250 .Trong khong gian Oxyz , cho dudng thang
d :X—;2 _—y1=§ va mit cau (S) c6 phuong trinh x> +y* + 2> —2x—-4y—2z+4=0. Hai mat
phang (P) va (Q) chita d va tiép xtic v6i (S). Goi M, N 1a tiép diém. H (a;b;c) la trung
diém ciia MN .Khi d6 tich abc bang

Al B. 22 c. 2z p. 2
27 27 27 27
Loi giai
Chon A

Mat ciu (S) c6 tam 1(12;1) ban kinh r=+/2. Goi K=d N(IMN), ta c6 K 1a hinh chiéu
vudng goc cia | trén d . Taco K(2;0;0), IK =6 va IK =(1-2;-1).

Khi do
2
ﬂ=w:R—=1 suy ra IH —EIK va H(ﬂ 4. E)
IK IK IK? 3 3 333
Vay abc:§.
27
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Céu 34:

Céu 35:

Trong khéng gian Oxyz , cho duong thing d:XT_lz%:izz va mit phing

(P): x—2y+z-1=0. C6 bao nhiéu gia tri nguyén clia a dé ton tai mot mt phang (Q) chira

d tao v6i (P)moét goc a°.
A. 75. B. 76. C.77. D. 74.
Loi gigi

Chon A

Goi A=dN(P),K la mot diem tiy ¥ trén d,K = A. A [a giao tuyén cta (P)va (Q).Goi

Hva | 1an luot 1a hinh chiéu cia K trén (P) va A.

Goi @=(d;(P))=KAH;va a=((P);(Q))=KIH .

Taco KH <KI <KA, lai c6 sina:ﬁnén ﬁSSina:ﬁsﬁ <sing<sina <1.
Kl KA KI KH
< P . ‘ud'np‘ \/6 P \ ) \ 2 N \
Mt khac sing = —— =——v&i U, (2;1,-2) 1a VTCP cta duong thang d va n,(L-21) la
] s P
VTPT clia mit phing (P).

acl ’
Do do ? <sina <1158 <a<90" = a € {16;17;...90} . Véy ¢6 75 s0 « théa mén.

x-1 y+2 z . _
—=T=—vamatcau

(S):(x=3)"+(y—2)" +(z+1)° =20. Mat phing (P) chira dudng thing d théa man khoang

Trong khong gian Oxyz, cho diém A(2;-3;4), duong thang d

cach tir diém A dén (P) 16n nhit. Mit cau (S) cat (P) theo dudng tron c6 ban kinh bang
A 5. B. 1. C. 4. D.2.
Léi gidi
Chgn D
Goi H 14 hinh chiéu vudng goc ctia A 1én dudng thaing d = H ed .

Gia sir H (1+2t;-2+t;2t). Khi d6 AH.n=0 (v6i n Ia vecto chi phwong ciia d )
= (-1+2t).2+(1+1).1+(2t-4).2=09t=9=t=1=H(3,-12)

Goi K 1a hinh chiéu vuong goc ctia Alén mit phang (P) :
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Cau 36:

Céau 37:

Tathdy AK < AH nén khoang cach tir diém A dén (P ( ) 16n nhat bang AH khi K trang H .
Vay mit phing (P) diqua H (3; -1,2) vanhén AH ( ) lam vecto phap tuyén.

Phuong trinh cta (P) Ia 1(x—3)+2(y+1)—2(z—2):O® X+2y-2z+3=0.

(S):(x=3)" +(y—2)"+(z+1)" =20 = (S)cd tam 1(3;2;~1) va ban kinh r =20,

Mit cau (S) cat (P) theo dudng tron c6 ban  kinh  bang

- ~ 3+22-2.(-1)+3
J20-d (I,(P))\/ [ 5 }

Trong khéng gian Oxyz , cho hai diém A(-4;1;5) , B(6;-1;1) vi mit phang

(P): x+y—-2z-1=0. Xét mit cau (S) di qua hai diém A, B va c6 tim thugc (P). Ban kinh mit
cau (S) nho nhat bang

A. /35. B. /33. C. 6. D. 5.
Loi giai
Chon A

Goi | 1a tAm cua mait cau (S)

Vi (S) diqua A B nén IA=1B hay | thudc mit phang trung truc (a) cua AB.

Mit khéc, | €(P) nén | thudc giao tuyén d cua (P) va (a).

Tac6: AB=(10;-2;-4) va M(1;0;3) 1a trung diém cua AB nén (a): 5x—y—-2z+1=0.
X=t

Phuong trinh tham s ctia d: {y=t+1 (teR).
z=2t

Vi led nén | =(t;t+1;2t). Mat cdu (S) cd ban kinh
R=Al = \[(t+4) +(t+1-1)° +(2t—5) =6 ~12t+41= \[6(t—1) +35.

Taco R>+/35 va R=+/35 < t=1.
Vay ban kinh mat cau (S) c¢6 d6 dai nho nhét bang J35.

Trong khong gian Oxyz , cho mit chu (S):x*+y’+2z°-36=0 va mit phing
(P):2x+y+2z-36=0 va diém N(3;3;3). Tir mot diém M thay ddi trén (P), ké cac tiép
tuyén phan biét MA, MB, MC dén (S) (A, B, C 14 céc tiép diém). Khi khoang cach tir N dén mat

phang (ABC) 16n nhét thi phuong trinh mit phang (ABC) la ax+2y+bz+c=0. Tinh gia tri

a+b+c bang

A 6. B. 0. C. 2. D. 4.
Loi giai

Chon D

Goi M (a;b;c)e(P)=2a+b+2c-36=0 (*).
A(Xy;z2)e(S)=x +y*+2° =36
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Céau 38:

:m:(x—a;y—b;z—c); Cﬁ\:(x;y;z).

Do MA 1a tiép tuyén tai A ctia mit cau (S) tAm O nén OAMA =0

< x(x-a)+y(y-b)+z(z—c)=0

S X +y +7° =ax+by+cz < ax+by+cz=36

— Phuong trinh m3t phang (ABC) Ia ax+by +cz =36,

Taco: ax+by+cz=36<a(x-2)+b(y-1)+c(z-2)+2a+b+2c-36=0
< a(x-2)+b(y-1)+c(z-2)=0 (do (*))

= K(21;2)e(ABC)=d(N,(ABC))<NK.

Khi d6 d(N,(ABC)) =NK < NK L(ABC).

Tacé NK =(-1,-2;-1).

Do d6 phuong trinh mat phing (ABC) Ia: x+2y+2z-6=0.
Vay 1+1-6=-4.

x-1 y-1 z-1 _x—2:y+1:z—3

Trong khong gian Oxyz , cho ba duong thang d, : - d
g khong gian Oxy g thing d, =i ==
; d3:XT_3=ll=Z—+21.Métph§ng (P):ax+by+cz+17=0 (Véi a,b 1a cac so nguyén, a>0

) di qua M (-2;3;—-4) va cit ba dudng thang trén lan lugt tai ba diém A, B,C sao cho tam giac
ABC déu. Biém nao sau day thudc mit phang (P)?
A. (-31-1). B. (-3;11). C. (-3,0;1). D. (-3,-11).
Loi gidi
Chon A
Céc duong thing d,,d,,d, c6 vecto chi phuong 1an lugt 1a u, =(221); u, =(L-22);
Uy =(2-1-2).
= U,;U,;u, vudng goc va ‘u] = ‘@‘ = ‘u:‘ =3 ()
Taco d,;d,;d,dong quy tai diém 1 (L11) va cac dudng thing d,;d,;d, twong img vudng gbc

v6i nhau timg d61 mot.
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ul |

IA’ + 1B® = AB?
Tacohé 1 IA>+IC*=AC> ma AB=BC=BC=1A=IB=IC (2
IC*+1B*=BC”

= |.ABC 1 hinh ch6p déu va vudng tai | .
Tir (1) va (2) tasuy ra: IA=mu,; 1B =nu,;IC = pu, (trong d6 |m|=|n|=|p|)

Va N, cung phuong voi vecto IA+IB+IC.

Dé don gian ta chon lai |m|=|n|=|p| =1 va ¢6 4 truong hop sau:

TH1: Chon Ny =N, =U, +U, +U, =(5-11).

Vay mit phang 1a 5(x+2)—(y—3)+(z+4)=0<5x—y+2z+17=0. Ta thiy c6 dép an A
thudc mat phang, nén dap an1a A.

TH2: Chon N,y =N, =U, +U, —u, =(L11).

Phuong trinh mit phang 1a 1(x+2)+1.(y—3)+1.(z+4)=0< x+y+2-5=0.
Do khéng thé dua vé dang ax+by +¢z+17 =0véi anguyén vi ?7&% véi aeZ.

H: Chon g =% =i+~ (-5-1)
Phuong trinh mt phang 1a 1(x+2)—5(y-3)-1.(z+4)=0< x—5y—2z+13=0 (Loai véi li

do tuong tu).

TH4: Chon nNg.=n,=U—U,+U;=(3;3;-3) Phuong trinh ma phang Ia
3(x+2)+3(y—3)-3(z+4)=0< x+y—-z-5=0 (Loai v6i li do twong tu).
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Cau 39: Vaydapanla A.Trong khong gian OXyz , cho mit cdu (S):(x—2)" +(x—3)" +(x—8)" =4 va

duong thang d :%2 = lZ = Z—;l Goi (P), (Q) 14 hai mit phang tuy y tiép xtc véi (S) lan

luot tai céc tiép diém A, B; géc giita hai mdt phang (P) va (Q) bang 90°. Pudng thang di
qua A song song v6i d cdt mit phang (Oxy) tai diém M , dudng thang di qua B song song
v6i d cat mat phang (Oxy) tai diém N . Gid tri 1on nhét cua tong AM + BN bang
A 24+242. B. 24-3J2. C. 26+3V2. D. 26-3V2.
Loi giai
Chon A
Mat ciu (S):(x—2)" +(x—3)" +(x—8)" =4 c6 tam 1(2;3;8), bankinh R=2.
Goi K 1a trung diém AB; H 14 giao diém gita 3 mat phang (P), (Q) va (ABI).
Puong thang di qua | song song véi d cat mit phang (Oxy) tai diém 1’, duong thang di qua
K song song véi d cit mat phang (Oxy) tai diem K'.
Khi dé AIBH 13 hinh vudng, AB =22, IK =+/2.

X=2+t
Do 11" di qua 1(2;3;8) song song véi d nén c6 phuong trinh I1":4y=3-2t.
z=8+2t
Dudng thang 11" cét (Oxy) tai 1'(—2;1%;0). Suy ra 11’ =12.
A H
d
B

Ozy /

Do K 1a trung diém AB, K’ 14 trung diém MN nén AM + BN = 2KK'.
Vi K thude mat cau tam 1(2;3;8) ban kinh IK =2 nén KK’ 16n nhat khi | nim trén doan
thang KK’ hay I'=K’,

Tu duy todn hoc 4.0 — Luyén thi Dai hoc 2023 | 36



Phan Nhét Unh Fanpage: Luyén thi Bai hoc 2023

Cau 40: Khi d6: AM +BN =2(IK +1K') = 2(IK +11") = 2(12++/2) = 24+ 22 .Trong khéng gian h¢

X=2-m’+m?
truc toa d6 Oxyz , cho duodng thang d :4y=3+n?-n’ , trong d6 M va N la nhirng tham
z =mn/2 —v/2mnt
s6 thuc. Biét rang ton tai mit cdu cd dinh (S) cotam I (4;b;c) va tiép xtic véi duong thang d
. Ban kinh mit cau (S) bang:
Al B. 3. C.2. D. /3.
Loi giai
Chon C
Nhan xét: Puong thang d ludn di qua diém A(2;3;0) ¢ dinh (ing véi t =1) va cd 1 vecto chi
phuong u = (mz;—nz;—\/imn).
Biét rang ton tai mat cau c6 dinh (S) c6 tdm 1(4;b;c) va tiép xdc véi duong thang d nén ton

tai dudng thang 1A ¢6 dinh tao véi d mot goc ¢ (0< ¢ <90°)khong doi.

Gia sir duang thing 1A ¢6 1 vecto chi phuong v =(A; B;C)
SR R
VA?+B®+C?

8 _ I8
JAZ4+B2+C2 A2 +B2+C?

+) Vi m=1,n=0 thi u=(L0;0) = cosg =

+)V6i m=0,n=1 thi ﬁ=(0;—l;0) = C0SQ = 2)

) V6i m=1n=+2 thi u=(L-2,-2)
|A-2B-2C| __|A-2B-2¢] .
A +B2+C 1P +22 422 3JA+B2+C2
~ |B| _ -2B-2C|
V12 + B +C2 _\/12+BZ+C2 _3x/12+BZ+C2

= COSp =

Liy A=1.Tu (1), (2), (3), suy ra:
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[ (B=1
[ (B=1 C=1
|B|:1 B:il 3:|—1—2C| _C:—Z
= = = =
3B|=[1-2B-2C|  ||3B|=[1-2B-2C] B=-1 B=-1
3=[3-2C| [C=0
|lc=3
Vay v=(L11) v=(LL-2) v=(L-10) hode v=(1-13)
1 X=2+t
THI: \7:(1;1;1):>003go=ﬁ duong thang IA ¢ phuong trinh 1y =3+t =1(4;5;2)
7=t
N B[] -2B2 o
= IA=~22+22+2? =23=R=1Asinp=23. [1-| == | =23.35 =22
4 (ﬁJ N
. X=2+t
TH2: \7:(1;1;—2):>c03¢):— duong thang |A c6 phuong trinh {y =3+t = 1(4;5,-4)
J6
z=-2t
2
. / 1 5
— 1A=~/22+22+4? =2.J6 = R=1Asinp = 24/6. 1—[—] =2J6.22 =25
@ \/g \/g .
L X=2+t
TH3: \7:(1;—1;0):>C05(p:$ duong thang IA c6 phuong trinh 1y =3—-t = 1(4,1,0)

z

=0
— 1A=+22+22+0% =242 = R=IAsinp = 24/2. 1—(ij2=2ﬁ.i=2
2 2o

X=2+t
TH4: v= (L-%3)=cosp= % dudng thang 1A c6 phuong trinh <y =3—t = 1(4;16)
z=3t

2 [
= IA=+/2°+2°+6" =2J11= R =1Asinp = 2411 1—(ij = 2\/11.ﬂ =210
vil Vil '

Cau 41: Trong khong gian voi hé truc toa d6 Oxyz , cho duong thang
X=-1+2t
d:{y=-m?+m? trong &6 M la tham s thuc. Biét ring ton tai mit cau cb dinh (S)
z=2m-2mt
c6 tam 1(a;b;c) di qua B(2;11) va tiép xuc v6i duong thang d . Biét ban kinh R ctia mat
cau (S) 16n hon 1. Ban kinh R bing
A 2. B. 3. C.3V2. D. 24/2.
Loi giai
Chon B
Cho t =1, dé thiy duong thang d 1udn di qua diém A(L;0;0) v&imoi M.
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Cau 42:

Ta thiy néu d tiép xac v6i mit cdu ¢ dinh thi goc gitta d va duong thang Al khong doi.
Taco Al =(a—1Lb;c); G, =(2m?—2m);

2(a—1) +bm*—2mc |_ bm? —2mc+2(a-1) |
J@-17 02 +c? -armt +am? | |(m?+2)\(a-1)7 +b?+c? |

bm? —2mc+2(a—1)
m? +2

cos(Al;d) = @

bang 0 v&imoi M.

cos(Al;d) khong d6i suy ra dao ham cua f(m) =
Do do
(2bm —2c)(m? + 2) — 2m(bm* —2mc + 2(a—1)) =0, Vm
—2c+4c=0
<{4b-4(a-1)=0
-4c=0
b=a-1
<3{0 =0
Vay tdm cua mit cau (S) co dang 1(a;a-1;0).

Thay b=a-1, ¢ =0 vao (1) ta nhan dugc cos(Al;d)=—.

S

Suy ra

Al =Ry2 < Al = IBV2 < 2(a-1)? = 2[2(a-2)? +1]@E:

Véi a=2, R=1B=1 (loai).

V6i a=4, R=1B=3 (nhin).Trong khong gian hé truc toa do Oxyz , cho mat phéng

Xx=1 y-2 z+3
2 -2

A(2;0;1) va tao voi duong thing A mot goc bang 60°. Goi M =d N (P). Gia tri 16n nhat ciia

. Mot duong thang d di qua

(P):x+2y—2z-9=0 va duong thing A:

hoanh d6 ciia diém M bang

A. 8+24/2. B. —1+44/3. C. 3++/2. D. 3+26.

Loi giai

Chon D
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Céau 43:

* Ta ¢6: Us =(1 2;-2) 1a mot VTCP cita dudng thing A, ne)y =(L 2;—2) 1a mot VTPT cua
mit phang (P)

*Taco: Us =ney = A L (P) va d(A,(P))=3.

* Goi H 1a hinh chiéu ciia A Ién (P) = H(3;2;-1).

* Goi A" di qua A va H (A//A'), A’ ¢6 dinh. Duong thang d di qua A cb dinh va
(d,A")=(d,A)=60". Nén tap hop duong thang d la cac duong sinh ciia hinh nén (N) c6 dinh
A, truc A’ va goc ¢ dinh 1a 120° =tap hop cac diém M 1a dudng tron (C) nhu hinh v&.

*Do HM =3.tan60° =3v3nén M thudc mit cau (S) cottm H va R =33
=(S):(x=3)°+(y-2)*+(z+1)* =27.

Vay M thudc duong tron 1a giao ciia mat cAu (S) va mat phéng (P) . Nén toa do diém

(x=3)°+(y-2)*+(z+1)*=27 (1

M (X; y; z) 1a nghiém cua hé
(x:y:2) la ng {x+2y—22—9:0 (2)

* Bai toan quy vé tim Mﬂgx(x) thoa man hé phuong trinh:
(x=3)*+(y-2)*+(z+1)*=27 (1
X+2y—-2z-9=0 (2
(2) & x=9-2y+2z thay vao (1) ta duoc
1) < (6-2y+22)* +(y-2)* +(z+1)* =27 3).
Ma [(z+1) —(y—2)]2 <2[(z+1)°+(y—-2)°] dongthoidat a=z—y.
(a+3)?
2

(3) & (6+2a)* + <27

<:>§(a+3)2£27:>a§J€—3.
—x<9+2(+/6-3) = x<2/6+3.

46 _6-2
2 2

Dau “=" xdy ra khi y=

.Trong khéng gian hé truc toa d6 Oxyz, cho mat

phang (P):x+y-2z-3=0 va duong thing d :gzgzz;zz,diém A(1,2;0). Goi N la diém

di dong chay trén duong thang d va M 1a diém nam trén mat phang (P) sao cho khoang cach
tr M dén duong thang NA ludn bang 6.

Quy tich diém M 1a mot duong cong (@) c6 dién tich bang

A. 108“3 B. 3676 . C. 100““/5. D. 71’“/5.
5 3 3
Loi giai
Chon A

Nhan xét rang diém A(L2;0) 1a giao diém cua duong thang d va mat phang (P), thanh ra
dudng thang NA chinh la dudng thang d . Do d6, quy tich cac diém M (duong cong () ) thuc
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Cau 44:

chét 1a duong bién cua thiét dien cua mat phang (P) va khéi try tron xoay (T) nhan d lam
truc, ban kinh bang 6.

Goi (Q) 1amot mat phang vudng géc véi d va cat khdi tru tron xoay (T ) theo thiét dién 1a mot
hinh tron c6 dién tich 1a S, = n.6° =36m.

5

33

Goi ¢ la gdc gitta hai mat phang (P) va (Q) thi COS(p=‘COS(n(P),n(Q))‘=‘COS(n(P),Ud)

Goi S, ladién tich cua phan mat phang gisi han boi duong cong (), ta co:

S 36n  108/3n
S =S cosp=S, =—r = = dvdt).
1 2 0 2 C0S ¢ 5 5 ( )
33

Trong khong gian Oxyz , cho mit cau (S): (x—l)2 +y*+(z +1)2 =1, duong thing
Xx=1 y+1 2
2 =2

diém) sao cho goc gitta dudng thing AM va dudng thang d 1a nho nhét. Gid st M (X,; Y,;2)

d

13 va diém A(LL1). Tir A ké tiép tuyén AM véi mat chu (S)(M 1a tiép

v6i X, >1, tinh gid tri biéu thie X, +2y, +32,.

Al2J§+6_ Bl2J§+6_ C_2J§—6l D.2J§—6_
15 15 15 15
Loi giai
Chgn C

A

=N

Mat cau (S) cotam 1(L0;-1), ban kinh R=1.

Tathdy IA=(0;12), IA=+/5>R néntr A ké duoc vd sb tiép tuyén véi mit cau (S). Do M
1a tiép diém nén M thudc mit phang (P) vudng goc véi IA.

Goi H =1An(P), suy ra MH L Al . Trong tam giac vudng AMI ta c6

S
Puong thing d co vecto chi phuong U, = (2,-2,1).

AM? = AH.Al =

41 | Facebook tac gid: Phan Nhét Linh



Hinh hoc toa d6 Oxyz

Cau 45:

Do u,IA=0-2+2=0nén d//(P) (d c6 thé nim trén (P)).

Tathiy H ed, tir H ké dudng thing A//d cdt matclu (S)tai My, suyra Ac(P) va AM,la
mot tiép tuyén ctia (S).

Tir M ké A'/IA (A’ ¢6 thé tring v6i A), A’ ¢t (S) tai diém thtt hai 1a M. Goi K 4 trung

diém clia MM’ , suy ra AK L MM’ . Ta co

sin( AM, d ) =sin( AM ") =sin AMK :%2 AAI\';

=sin AM,H =sin( AM,,A).

Do d6 goc giira duong thaing AM va duong thang d 1a nho nhat bang goc AM H khi M =M,

Do A/[d nén u, cing 1a vecto chi phuong cia A . Do M=M,eA=HM =tu, ,

=M (1+2t;1—2t;—§+tj.
5 5

1Y 2Y 4 4
Do M E(S):(Zt)ZJF(__th +[t+— =lodt=-ot’=—

5 5 5 45
Do X, >1 nén t>0 :t:%,suy ra X, + 2V, +3z, =t—§= 2\/1§5_6.

Trong khong gian voi hé toa d6 OXyz , cho mit cau (S) : (X —1)2 +(y - 2)2 + (Z —1)2 =6 va

) X z , ) .
duong thing d : 1 = % = R Gia su (P) 1a mit phang chira dudng thiang d va cat (S) theo

giao tuyén 1a dudng tron (C) Goi (T) 1a khéi try noi tiép trong mit cau (S) va c6 mot day la
duong tron (C) . Khi (T) c6 thé tich 16n nhéat thi phuong trinh mat phang (P) la
ax+by+cz+d=0,vsi be N, b<10.Tinh a+b+c+d.

A. 8. B.7. C. 4. D. 6.
Loi gidi
Chon D
Goi thiét dién qua truc cta hinh try (T) 14 hinh chit nhat ABCD

Taco: Oedc(P)=d=0
Lai c6: d c(P):ad.@=0<:>a+b—c=O
Goi I 1 tAm mit cau (S) IH :1a khoang cach tir tam I toi mat phang (P)
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bt d, ) =x.Suyra HC =v6-x" Vay:

Vtruzﬁ(G—xz).Zx:VmaXQX:ﬁ
& IH =42
b=0(L)
2
[a+2b+( -V2 &5’ +8ab=0= 8

S B :
JaZ+b® +c? b=--a
5
= a=-5b=8c=3
=a+b+c+d=6
X+4 y-6 7-2
-2 -1
diém M e A ké céc tiép tuyén dén mit cau (S) va goi (C) 1a tip hop cac tiép diém. Biét khi

. Tu

CAu 46: Cho mit cau (S): (x—1)?+(y—2)*+(z+1)? =3 va dudng thing A:

dién tich hinh phang giéi han boi (C) dat gia tri nho nhat thi (C) thudc miat phing
X+by+cz+d=0.Timb+c+d?
A 4. B. -2. C. 2. D. 4.
Loi giai
Chon B
Miit cdu (S)co tam 1(L;2;—1) va ban kinh R=+/3.

X =—-4+ 6t
Puong thing A:{y=6-2t c6 vecto chi phuong U= (6;,-2;-1)
z2=2-t

Tacd d(I,A)=3>R ( dung cong thirc tinh).

(Goi cac diém nhu hinh v& dinh kém).

Goi H 1a tam ctia duong tron (C), K 1a mot tiép diém ciia (S) va tiép tuyén A k& tir M
Ta c6 dién tich cua (C) 1a s=7z.r?, r=HK
Mit khac ta co IK? =1H.IM = IH :%.Dét IM =x

9
X2

Ma HK? = IK* - IH? =3—
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Suy ra dién tich ctia (C)nho nhat khi r = HK nho nhat < IM nho nhat.

Ta lai ¢c6 IM >d(I,A) = IM nho nhat < IM =3. Khi d6 M 14 hinh chiéu vuéng goc cua |
Ién A.

Goi M (—4+6t;6—2t;2—-t) e A= IM Lu= M(2;41)
Khidé r=+2=IH=1= IH = 1 IM = H(ﬂ;g;—l); IM =(1,2;2)
3 33 3
Goi (P)1a mit phing can tim. Khi d6 (P)qua H vaco vtpt 1a IM
= (P):x+2y+22-6=0=b+c+d =-2.
Cau 47: Trong khong gian v6i hé toa d6 Oxyz , cho diém A(L2;-3) va mat phing

(P):2x+2y—z+9=0. Dudng thang d di qua A va c6 vecto chi phuong U =(3;4;-4) cit
(P) tai B.Diém M thay doi trong (P) sao cho M luén nhin doan AB dudi goc 90°. Khi do

dai MB 16n nhat, dudng thang MB di qua diém nao trong cac diém sau?

A. H(-2,-13). B. 1(-1-2;3). C. K(3;0;15). D. J(-3;2,7).
Loi giai
Chon B
Puong thang d di qua diém A(1;2;-3) va c6 véc to chi phuong i =(3;4;—4) c6 phuong
X=1+3t
trinhla<y=2+4t .
z=-3-4t

Vi Bed nén B(1+3t;2+4t;—3—4t) ma BE(P) nén ta c6 phuong trinh
2(1+3t)+2(2+4t)—(~3-4t)+9 =018t +18 =0 <> t =—1 = B(-2,-2;1).

A : ) A 1
Do M ludn nhin AB dudi mot goc vuong nén M thudc mat cau (S) tam E(—E;O;—lj duong
kinh AB, ma M thudc mit phing (P) nén M thudc dudng tron giao tuyén cta mit cau (S)

va m3t phang (P) (vi d(E;(P))< R:%).

Goi F 1a tam ciia dudng tron giao tuyén.
Taco MB la day cung ciia duong tron (F) nén MB<BC véi BC la duong kinh cua (F).
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Dodé MB 16n nhit bing BC khi M =C.Chayring AC//EF, EF L(P) nén AC L(P), tirc
la M 14 hinh chiéu vudng goc ciia A trén (P)
Dudng thing AC di qua A(L2;-3), vudng géc v6i mit phang (P) nén AC c6 véc to chi

x=1+2t
phuong 13 U,. =(2;2;—1) c6 phuong trinh la {y=2+2t" voi t'eR.
z=-3-t

Vi C e AC nén C(1+2t';2+2t;-3-t).
Vi Ce(P) nén
2(1+2t")+2(2+2t")—(-3-t")+9=0 =9’ +18=0=t'=-2= C(-3,-2;-1).

Puong thing MB di qua B(~2;-2;1), ¢6 vecto chi phuong BC =(~10;-2) nén ¢6 phuong

Xx=-2-1
trinhla<y=-2 voileR.
z=1-2l

Thir cac dap an thay diém | (-1,-2;3) thoa yéu cau bai toan.

Cau 48: Ttrong khdng gian Oxyz , cho mt cau (S):x*+y? +2 =9 vadiém M (Xy; Yy;Z,) thude duong

X=1+t

thang d:<y=1+2t. Badiém A, B, C phén biét cing thudc mit ciu (S) sao cho MA, MB,
7=2-3t

MC 1a tiép tuyén ctia mat ciu. Biét ring mat phang (ABC) di qua diém D (1; 1; 2). Khi do z,

gan nhat véi s6 ndo trong cac s sau?

A. 3. B. -1. C. 2. D. 5.

Loi giai

Chon D

Mit cau (S) c6 tam O(0;0;0) va ban kinh R=3.

Goi (P) 1a mit phang chira céc tiép diém A, B va C ; | =MON(P).

EN

M (Xo;yo;zo)z%zmz(xo;yo;zo) 1a vecto phéap tuyén cua (P).

Goi T 1a giao diém cta ID véi (S).

M

Tacd OT? =01.0OM = OI.OM =09.

Phuong trinh mit phang (P) :
Xo (X=1)+ Y, (Y=1)+24(2-2) =0 = XX+ Yo Y+ ZoZ+ Xy + Yo + 22, =0.
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Céu 49:

Céau 50:

Talai 06 OM = X2 + y2 + 22 va Ol =d[O;(P)]:w.
VXO+yO+ZO
Do vay X, + Y, +22,|=9. Mat khac M ed = M (1+t;1+2t;2-3t)
t=-1=M(0;-15)
Suyra[l+t+1+2t+4-6t|=9< .
t=5= M (6,11, -13)
Do d6 M (0;-1,5)=z,=5.

Trong khong gian Oxyz , cho mat cdu x°+y>+2>=9 va diém M (X;;Yy;Z,) thudc duong

X=1+t
thang d :{y=1+2t. Ba diém A, B,C phan biét cing thudc mit cdu sao cho MA, MB,MC la
z2=2-3t

tiép tuyén cta mat cau. Biét rang mat phang (ABC) di qua D(11;2). Tong T =x2 +y2 + 22

bang

A. 30. B. 20. C. 21. D. 26.
Loi giai

Chon D

Mit cu (S):x*+y?+2° =9 c6 tam O(0;0;0), ban kinh R =3,

Gia st A(X;Y;2) do MA 1a tiép tuyén ctia mit cau nén MA 1 OA.
mz(x—xo;y—yo;z—zo)

Tacd {0A=(x;y;2) :>{
AE(S)

X(X=%)+Y(Y—Yo)+2(z—2,)=0
x> +y*+22=9

S XX+ Y Y +2Z,Z2 =X+ Y2 +27 S XX+ Y, Y +2,2=9.
Suy ra mit phang di qua 3 diém A, B,C 1a x,x+y,y+2,2-9=0.
Theo bai ra mit phang (ABC) di qua D(1,1;2) nén x,+Y,+22,-9=0 (*).

X, =1+t
Mit khac diém M thugc dudng thang d nén {y, =1+2t .
Z,=2-3t

Thay vao (*) ta dugc 1+t+1+2t+2(2-3t)-9=0ct=-1.

Tudosuyra X, =0,y,=-1,2,=5=T =X, +Yy¢ +2, =26.

Trong khong gian Oxyz , cho hai diém A(3;12),B(-13;-2) va duong thing

X—4 -5 z- ) . . , i
d:= == Y =" Matciu (S) qua hai diém A,B va tiép xic v6i duimg thing d 0
ban kinh nho nhat thi hoanh do tam mit cau khi d6 bang
A. 3. B L c. 2. p. 3
4 4 2
Loi giai
Chon C
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Cau 51;

Goi mat cau (S) cotdm | vabankinhla R.

Mit cau (S) qua hai diém A, B nén | thudc mit phing (P) 12 mat phang trung truc cua AB
Taco (P):2x—y+2z=0.

Nhan xét thdy duong thang d L (P) tai H (2;6;1),hinh chiéu vudng goc ciia | 1én (d) la H
. Do d6 mat cau (S) tiép xuc voi (d) tai H .

Mit cau (S) qua hai diém A, H nén | thudc mit phang (Q) 1 mit phang trung truc cia AH
Taco (Q):—2x+10y—-2z-27=0.

Vi | e(P);I E(Q) nén | e(A) v6i A 1a giao tuyén cta (P),(Q).

X=1+t >
Taco A:iy=3 = I(1+t;3;%—tj:> R = Al :\/(t—2)2+4+(—t—gj
7=y
2

Hay R = 2t2—t+4—1.8uyra, R khi t=1o) §;3;l
\ 4 4 474

Trong khong gian OXyz , cho mat cau (S):(x—1)"+(y—2)"+(z—3)" =4 va dudng thing

Xx=1+t
(A):{y=-mt , véi m la tham s6. Hai mat phang (P), (Q) clng chtra A va tiép xtic v6i
z=(m-1)t

mit cAu (S) tai M, N . Khi do dai doan MN ng#n nhat thi m :%, (% phan sé téi gian). Tinh

a’+b°.

A. 35. B. 126. C. 133. D. 152.
Léi giai

Chon B
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Mat cau (S) c6tam 1(1;2;3), ban kinh R =2

. . IM J_(P)
Goi K lahinhchiéucua | Ién A. Do
IN 1(Q)

Noi KI cat MN tai H = H 1a trung diém cia MN va MH L KI .
. 1 1 1 1 1
Trong tam giac vuéng KIM co = + ==+—7.
J J J MH? MI? MK? R?* KI*-R?
Do dai doan MN ngén nhit <> MH ngén nhit < Kl ngan nhét.
Ta lai c6 duong thing A di qua diém A(L0;0) va cé mét véc to chi phuong U = (L,-m;m-1).

= AL(IMN)= K e(IMN).

Goi n=(L1L1), ta c6: un=0,vm nén duong thang Aludn nam trong mat phing () di qua
diém A(L0;0) vanhan n(L11) lam véc to phap tuyén.

Phuong trinh mat phang () 1a x+y+z-1=0

Goi J lahinh chiéu cta | trén mat phang (). Taco KI > 1J . Do d6 Kl ngan nhat bang 13 .
Khi d6 duong thang A di qua hai diém A;J .

Phuong trinh duong thang d di qua diém 1(1;2;3) va vudng goc véi mat phang () 1a:

Xx=1+u
y=2+uU.
z=3+U

— J la giao diém ciia dudng thangd va mat phang («).

Xét phuong trinh: 1+u+2+u+3+u—1:0<:>3u+5:0<:>u:—g :>J(— %%j

—~ 1 4 1
=>Uu=|L-—=;—=|=>m=—.
5 5 5

wI| N

MGt vtcp cua duong thing A 1a: AJ = (—

w| o
Wl
w| s

Vay a’+b*=1°+5°=126.
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Cau 52:

Céau 53:

Trong khong gian v6i hé toa 46 OXyz , cho ba mit cau co phuong trinh 13 x* +y?+ 22 =1
(x—2)2 +(y—1)2 +(z+2)2 =4 va (x+4)2 +y? +(z—3)2 =16.Goi M 1a diém di d6ng & ngoai
ba mit cdu va X, Y, Z 1a cac tiép diém cua cac tiép tuyén v& tr M dén ba mit cau sao cho
MX =MY =MZ . Khi d6 tap hop cac diém M 1a duong thang d cb dinh. Hoi d vuéng goc
v6i mat phang nao?
A. (R,):x+2y+4z=2020. B. (P,): x+2y+6z = 2020.
C. (P,):3x+2y+4z =2020. D. (P,):5x+2y+4z =2020.
Loi gii
GVSB: Trin Xuan Thién; GVPB: Nguyén Minh Ludn
Chon C
Goi toa do diém M 12 (a;b;c).
Mit cau x> +Yy°+2z° =1 cé tam O(O;O;O), ban kinh R, =1 va MX la tiép tuyén voi mit cau
nén MX?=MO?*-r’=a*+b’+c’-1.
Tuong tw, tacd MY? =(a—2)"+(b-1)" +(c+2)" —4 va MZ?=(a+4)" +b*+(c—3) ~16.
Theo d&, MX = MY =MZ nén MX?=MY?*=MZ?.
a2+b2+cz—1=(a—2)2+(b—1)2+(c+2)2—4
Suy ra , , .
a’+b’+c’-1=(a+4) +b’+(c-3) -16
2a+b-2c-3=0

Rut gon ta duoc
4a-3c+5=0
Tl 46, M thudc duong thang d 1a giao tuyén cua hai mat phing («):2x+y-2z-3=0 va

(B):4x-3z+5=0.

Pudng thing d c¢6 mét vecto chi phuong 1a U = [n(a) : %} =(-3,-2,-4).

Do d6, d vudng goc véi mat phang (P2 ) :3x+2y+4z=2020.

Trong khdng gian Oxyz, cho hai diém C(-1,2;11), H(~12;-1), hinh non(N)cé dudng cao
CH =h va bén kinh ddy 1a R =3v2. GoiM la diém trén doan CH, (C)1a thiét dién ciia mit
phang (P)vuéng goc véi truc CH tai M ciia hinh non(N).Goi (N') 1a khéi non c6 dinh H

d4y 1a (C). Khi thé tich khéi nén (N') 16n nhat thi mat cau ngoai tiép nén (N') c6 toa do tam
I (a;b,c), bankinhla d . Giatri a+b+c+d bang

Al B. 3. C.6. D. 6.
Loi giai
Chon C
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batHM =x, 0<x<h. Goi I,R,r lan luot 1a tam va ban kinh duong tron day ctia nén (N),
ban kinh dudng tron (C). Khi d6 ta c6 CH = h =12 1a chiéu cao ciia (N),R =32 .
Khi dé C,1,H thing hang (1 nim giita C,H ).

Do tam giac ACEM -~ ACQH nén EM _tM < EM = QH CM
QH CH CH
R(h—x)
<Sr=EM=FM :T.
Thé tich ciia khdi nén dinh O day la (C) 1a
)T 2
v-Lrem2hm =L RO=X) x =222 (h-x)x.
3 3 h 3 h?
LN L 1o Je 1 R2 2
Ta co Xét ham so f(X)zéﬂ?(h—X) X, (0<X<h)
2 2
f’(x):%ﬁ%(h—x)(h—Sx); f’(x):0<:>%7z:—2(h—x)(h—3x)c>x:g.

Lap bang bién thién ta c6

Fix) + 0 -

ATR
Fixl / = \

) . ) ) h
Tur bang bién ta c6 thé tich khdi nén dinh O day 1a (C) 16n nhat khi x = 3

Chu y: C6 thé danh gia dya vao
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Cau 54:

(h—x)2X:(h—X)(h—X)X:%(h_x)(h_x)zxS%(h—x+h3_x+zx

) véi 0<x<h .Diu "="
\ . £ h

xay ra khi ba so (h—X)z(h—X):2X<:>X:§.

Khido HM =x=1 =4, rREM _RO=X) _, 5 _mE

3 h h
Goi P la giao diém cua HM véi mit cau ngoai tiép non (N'). Ta ¢c6 AHFP vuodng tai F

= HF2 = HM.HP
2
© HM? + MF2 = HM HP <16 +(2v2) = 4HP = HP =6

=d =HlI =3=%HC:>W=%H—C:> 1(-1;2;2).

Vay a+b+c+d =6.

Trong khong gian v6i hé toa do Oxyz , cho diém A(2,5,-3) , dudng thing
X=2 y-5 743
1 =2
luondiqua A vasongsong véi A. Trong truong hop (o) ct métcu (S) theo mot dudng tron

A va mit cau (S):(X—l)2 +y? +(Z—1)2 =25. Mit phang (o) thay doi,

c6 chu vi nhé nhat thi (o) c6 phuong trinh ax+by+cz—-3=0. Tinh gid tri ciia biéu thirc

S=3a-2b-2c.

A 12, B. 9. C. 4. D.

o] ©

Loi giai

Chon C
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Cach 1. Mt cau (S) cotam 1(L0;1), ban kinh R=5.
) nén () ludn cét (S) theo mot dudng tron (C).

-2 y-1 z+3
-2 2

D@ thdy A ndm trong mt ciu (S

Puong thang d di qua A va song song voi A ¢ phuong trinh 1a X
Goi H 1a hinh chiéu cia | trén d = H (3;-1-1).

Goi r 12 bén kinh ctia dudng tron (C), tact: 1 =R?~[d(1,(«)) | 2R*~IH? =16 > r>4.
Chu vi ctia (C) nho nhidt < r nho nhit <d (I ,(oc)) =IH < H 14 hinh chiéu caa | trén (a)

Khi do, (o) diqua A va nhan m(Z; —1;-2) 1am véc to phap tuyén nén c6 phuong trinh:
2 1 2

2X—y—-27-9=0—-x—-=-y——2-3=0.
y 3 3y 3
Twr do, suy ra: a:z,b:—l,c:—g:>3a—2b—2c:4.
3 3 3

Cach 2. Vi (a)/ /A nén a—2b+2c =0 (1).
Vi A(2;1;-3) € (@) nén 2a +b—3c—-3 =0 (2).

Tu (1) va (2) suyraa:4c5+6,b: 70;3.

Diém A nam bén trong mit cu (S) nén mit phang () luén cit mat cau theo giao tuyén la

dudng tron ¢6 ban kinh r = v25 — A2, véi h = d(I(l; 0; 1),mp(a)).

Taco h:—‘a+6_3‘ :3.\/—02_2c+1

Ja2 402 + &2 10¢2 +10c+5

Véimoi ¢ e R tacd (3¢ +2)> >0

S92 +120+420 ¢ —2c+1<10¢% +10c + 5 (3).

2
X A -2c+1 X . N
Ma 10c® +10c+5>0,YceR, nén (3) e —— ="~ <1. Din t&i h<3, tr do

10¢ +10c +5
=25 - h? > 4,d4u “=" xay rakhi ¢ = —%.

Viy, duong tron giao tuyén cia (S) VA (@) c6 chu vi nhd nhat khi
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Hinh hoc toa d6 Oxyz
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