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BAI 3

PHUONG TRINH MAT CAU

1. DPinh nghia mat ciu

Cho diém 7 va sb dwong R. Mit ciu tdm I ban kinh R 1a tap hop tit ca cac diém trong khong

gian cach diém I mot khoang R .

Nhén xét: Cho mit cau tim S(I;R)

e Néu /M =R thi M nam trén mat cau.

e Néu IM <R thi M nam trong mit cau.

e Néu IM >R thi M nam ngoai mit ciu.
2. Phwong trinh ciia mét ciu

Trong khong gian v6i hé truc toa dd Oxyz, mit cau (§) tdm I (a;b;c), ban kinh R c6 phuong trinh
la:

(x—a)’+(y-b)Y’+(z-c)’ =R’
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Nhén xét: Phuong trinh x*+y* +z° —2ax—2by—2cz+d =0 véi a’ +b° +c’>—d >0 la phuong trinh

ciia mit cau tm /(a;b;c) va ban kinh R = Jad b+ —d |
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CHU PE 1
XAC PINH CAC YEU TO CO BAN MAT CAU
LAP PHUONG TRINH MAT CAU DANG CO BAN

DANG 1
XAC PINH CAC YEU TO CO BAN MAT CAU

e Phuong trinh mat cau (S) co dang (x—a)’ +(y—b)* +(z—c)’ = R* thi mit ciu co tm I(a;b;c)
va c6 ban kinh R.

e Phuong trinh mat cau (S) c6 dang x* +y* +2z° —2ax—2by—2cz+d =0 v6i a* +b* +c* —d >0
thi dé xac dinh toa do tam (a;b;c) va ban kinh R ta thirc hién nhu sau:

—2a=...
+ Xac dinh toa do tam [ : < —2b=...
—2c=...

+ X4c dinh bén kinh: R =a* +b*+¢* —d .
Chua y:
e C6 thé xdc dinh toa do tm 7(a;b;c) va ban kinh R cia phuong trinh mat cau (S) c6 dang
X’ +y*+z"—2ax-2by—2cz+d=0 bang cach nhéom nhian tr d& dwa vé dang
(x—a)’ +(y—b)Y +(z—c)’ =R".
e Dé mot phuong trinh 1& mdt phuong trinh mat cAu, can thoa man hai diéu kién: Hé sb trudc
x?, y*, z* phaibang 1 va a> +b* +¢* —d >0
e Néu /M =R thi M nam trén mat cau.
e Néu /M <R thi M nam trong mit cau.

e Néu IM > R thi M nam ngoai mit ciu.
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PHAN 1. Ciu tric nghi¢ém nhiéu phwong 4n lra chon. Méi ciu héi thi sinh chi chon m§t phwong
an.
Caul. Chodiém M nim ngoai mit ciu S (O;R). Khiang dinh nao duéi day dang?

A. OM < R. B. OM =R. C. OM > R. D. OM <R.
Cau2. Trong khong gian Oxyz, cho mit cau (S):x’ +(y—2)2 +(Z+1)2 =6. Duong kinh cua ()
bang

A. 6. B. 12. C. 2. D. 3.
Cau 3. Mit cau (S): 3x% +3y? +3z% —6x+12y+2 =0 c6 ban kinh bang:

NRA B 27 c. 2, p. 2
3 3 3 3

Caud. Trong khong gian Oxyz, cho mat cu (§):(x—2)" +(y+1)" +(z—3)" =4. Tam ciia (S) co toa
do 1a
A. (-2;1;-3). B. (—4;2;-6). C. (4,-2;6). D. (2;-1;3).
Cau 5. Trong khong gian Oxyz , mit cau (S): (x+1)* +(y—2)* +z° =9 ¢6 ban kinh bang
A. 3. B. 81. C.9. D. 6.
Ciu 6. Trong khong gian Oxyz , cho mit cau (S) c6 tim /(1;—4;0) va ban kinh bang 3 . Phuong trinh

cua (S) la
A (x+1)*+(y—4) +2"=9. B. (x—1)°+(y+4) +2z°=9.
C. (x=1)’+(y+4) +2z°=3. D. (x+1)> +(y—4)> +z° =3.

Céu 7. Trong khong gian Oxyz, cho mit cau (S):x* + y* +(z—1)* =16. Ban kinh cua (S) la:

A. 32 B. 8 C. 4 D. 16
Céu 8. Trong khong gian Oxyz, cho mit cau(S): (x+1)> +(y+2)* +(z—3)> =9. Tam cua (S) c6 toa dd
la:

A. (-2;-4;6). B. (2;4;-6). C. (-1,-2;3). D. (1;2;-3).
Céu 9. Trong khong gian Oxyz , cho mit cau (S) X+ +2°—8x+10y—62+49 =0. Tinh ban kinh R
ciia mat cau (S).

A R=1. B.R=7. C. R=A151. D. R=+/99.
Cau10. Trong khong gian v6i hé toa dd Oxyz, cho mit ciu co phuong trinh
(x - 1)2 + (y + 2)2 + (Z — 3)2 =4 . Tim toa do tim 7/ va bankinh R cta mat cau do.

A. I(-1;2;-3); R=2. B.I(-1;2;-3); R=4. C.I(L-23); R=2. D.(1;,-2;3); R=4.
Cau 11. Trong khong gian v6i h¢ toa do Oxyz, trong cac mat cau dudi day, mat cu nao c6 ban kinh

R=27
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A (S):x*+y*+22 —4x+2y+2z-3=0. B. (8):x*+y’+z° —4x+2y+2z-10=0.

C.(8):x*+y* +2° —4x+2y+2z+2=0. D. (S):x*+)y*+2> —4x+2y+2z+5=0.
Cau 12. Cho céac phuong trinh sau:
(x—l)2 +y +20=1;
x’ Jr(2y—l)2 +2° =4
xz+y2 +z2°+1=0;
(2x+1) +(2y—1)" +42* =16.
S6 phuong trinh 13 phuong trinh mit cau 1a:

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

A

Cau 13. Trong khong gian vdi hé truc toa dd Oxyz, goi [ 1a tam mat cau (S) X+ (z —2)2 =4.D6
dai @\ bang:
A.2. B. 4. C. 1. D. V2.
Cau 14. Trong khong gian Oxyz cé tat ca bao nhiéu gia tri nguyén m dé phuong trinh
xX*+ Y’ +2° +4mx+2my —2mz +9m> —28 = 0 1a phuong trinh mit cdu?

A. 7. B. 8. C.9. D. 6.
Cau 15. Trong khong gian Oxyz , c6 tat ca bao nhiéu gia nguyén ctia m dé
X +y +z’ +2(m-|—2)x—2(m—1)z+3m2 —5=0 la phuong trinh mot mat cau?
A. 4 B. 6 C.5 D. 7
Cau 16. Cho phuong trinh x? +y? + 2> —4x+2my +3m> —2m =0 v6i m la tham sb. Tinh téng tat ca

céc gia tri nguyén ctia m dé phuong trinh da cho 1a phuong trinh mat cau.

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

PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi cau, thi sinh chon diing hoic
sai.
Céu 17. Trong khong gian Oxyz , cho mit cau (S) xP+y? +(z+ 2)2 =9 c6tdm [ vaban kinh R . Céc
ménh dé sau day dung hay sai?

A. Toa d6 tim mit cau (S) 1a7(0;0;2) .

B. Ban kinh mit cau (S)1a R=9.

C. Toa d¢ tim mit cau (S) 1a7(0;0;-2) .

D. Ban kinh mit cau (§) 1a R=3.
Céu 18. Trong khong gian Oxyz, cho mit ciu (S):(x+3)2 +y° +(z—2)2 =16 c6 tdm [ va ban kinh

R . Cac ménh dé sau day dung hay sai?
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A.Diém M (-1;0;3) ndm trong mit cau (S), v6i M (-1;0;3) .

B. B4n kinh mit ciu (S) la R=4.
C. Toa do thm mit cau () 1a7(-3;0;2) .
D. Ban kinh mit cau (§) 1a R=16.
Cau 19. Trong khong gian véi hé toa d6 Oxyz, cho diém M (2;0;2) va mat cau
(S): x* +(y+2)2 +(z—2)2 =8. Cac ménh d& sau day ding hay sai?
A. Diém M (2;0;2) thudc mat cau (S) .
B. Ban kinh mit ciu (§) la R=2v2.
C. Toa do thm mt cau () 1a7(0;-2;2) .
D. Ban kinh mit cau (S)1a R=8.
Céu 20. Trong khong gian Oxyz, mit cau (S): (x—l)2 +(y+2)2 +(z—4)2 =20. Cac ménh dé sau day
dang hay sai?
A. Ban kinh mit cau (S) 1a 20.
B. Ban kinh mit cu (§) 1a 245
C. Toa do tAm mit cu (S)1a 1(-12;-4) .
D. Toa do tAm mat cau (S) 1a 1(1;-2;4) .
Cau 21. Trong khong gian vdi hé toa do Oxyz, cho cac phuong trinh sau:
(8):x* +y* +27 +x=2y+4z-3=0,(8,):2x> +2y° +22° ~x—y-z=0
(83):2x* +2)° +22° +4x+8y+62+3=0, (8;):x* +y* +2° —2x+4y-4z+10=0.
Cac ménh dé sau day dung hay sai?

A. (8,) 1a phuong trinh cia mdt mit cau.
B. (S,) 1a phuong trinh cia mot mit cau.
C. (S;) khong phai 1a phuong trinh cia mot mit cau.
D. (S,) khong phai 1a phuong trinh cia mdt mét cau.
Cau 22. Trong khong gian vdi hé toa do Oxyz, cho cac phuong trinh sau:
(Sl):x2 +y2 + 27 —2x:0,(S2):x2 +y2 —z? +2x—y+1=0, (S3):2x2 —|—2y2 :(x—ky)2 —z2+2x-1,
(54):(x+y)2 =2xy—z>—1.
Céac ménh dé sau day dung hay sai?

A. (8,) 1a phuong trinh cia mot mit cau.
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B. (S,) 1a phuong trinh ctia mdt mit cau.
C. (S;) la phuong trinh cia mot mit cau.
D. (S,) khong phai 1a phuong trinh ctia mot mét cau.
Cau 23. Trong khong gian voi hé toa d0 Oxyz, cho cac phuong trinh sau:
(8)):x" +* +27 =2x=0.,(8,): 2x" +2)° :(x+y)2 —z742x-1, (85):x* +y* +2° +2x -2y +1=0,
(S4):(x+y)2 =2xy—z2+1—-4x.
Cac ménh d¢é sau day dung hay sai?

A. (8,) 1a phuong trinh cia mdt mit cau.
B. (S,) 1a phuong trinh cua mot mat cau.
C. (S;) 1a phuong trinh ctia mot mit cau.
D. (S,) 1a phuong trinh ciia mot mit cau.
Cau 24. Trong khong gian véi hé toa d Oxyz, cho cac phuong trinh sau:
(S):(x=1) +(20 =1 +(2=1)" =6,(8,): (x 1) +(y=1)* +(z-1)* =6,
(85):(2x-1)" +(2y 1)’ +(2z+1)’ =6,
(54):()64—)/)2 =2xy—z2 +3-6x.
Cac ménh d¢é sau day dung hay sai?
A. (S,) khong phai la phuong trinh ciia mot mat cau.
B. (S,) khong phai la phuong trinh ciia mot mét cau.
C. (S;) khong phai 1a phuong trinh cia mot mit cau.
D. (S,) khong phai 1a phuong trinh cia mot mét cau.
Cau 25. Trong khong gian véi hé truc Oxyz, cho phuong trinh
(8):x*+y* +2° =2(m+2)x+4my—2mz+5m’ +9 = 0. Cac ménh dé sau ddy dung hay sai?
A.Véi =5 <m <1 thi () 1a phuong trinh cia mot mét cau.
B. V6i m < -5 thi (§) 1a phuong trinh cia mot mit cau.
C. Véi m>1 thi () 1a phuong trinh cia mot mit cau.

D. Véi m <=5 hodc m >1 thi () 1a phuong trinh cia mot mit cau.

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.
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A n . o A 2 2 2 . A LA
Cau 26. Trong khong gian Oxyz, cho mét cau (S) :(x—l) +(y + 2) +(z —3) =16. Tim toa dd tam

ciia mit cau (S)

Traloi: ....................

Céu 27. Trong khéng gian vé&i hé truc toa 40 Oxyz, tim tat ca cac gia tri cia m dé phuong trinh
X4y 427 =2(m+2)x+4my+19m—6=0 1a phuong trinh mt cau.

Traloi: ....................

Cau 28. Trong khong gian v&i hé truc toa do Oxyz, tim tit ca cic gia tri cia m dé phuong trinh
X+ 2+ 22 +2x—4y+2(m+1)z+2m* +6 =0 1a phuwong trinh mat cau.

Traloi: ....................

Ciu 29. Trong khong gian v&i hé truc toa dd Oxyz, tim tit ca cdc gid tri cia m dé phwong trinh
x*+ 2+ 22 =2(m+2)x+4my —2mz +5m*> +9 = 0 khong phai 1a phuong trinh mit ciu.

Traloi: ....................

Ciu 30. Trong khong gian v6i hé truc toa do Oxyz, tim tit ca cac gid tri cia m dé phwong trinh
X+ 2 +22=2B—m)x—2(m+1)y —2mz + 2m* + 7 = 0 khong phai 13 phuong trinh mit cau.

Traloi: ....................

Céu 31. Trong khong gian Oxyz , cho mit cau (S) X+ 427 —4x—6y+2(m—3)z+19-2m=0. Tim
tap hop tim ctia mt cu () khi gid m tri thay doi.

Traloi: ....................

Céu 32. Trong khong gian Oxyz, cho hai diém mit cau 4(1;2;1),B(3;,-2). Tim tap hop diém
M (x;y;z) sao cho thoa man: MA® + MB* =30.

Traloi: ....................

Cau 33. Trong khong gian Oxyz, cho hai diém mat cau A(1;2;1),B(3;l; —2). Tim tap hop diém

M (x;y;z) sao cho thoa man: @ =2.
MB

Traloi: ....................

Cau 34. Trong khong gian Oxyz, cho hai diém mat cau A(—l;2;0),B(O;1;—2). Tim tap hop diém
M (x;y;z) sao cho thoa man: MA = MB .

Traloi: ....................

Céu 35. Trong khong gian Oxyz, cho hai diém mit cau A4(-1;0;1),B(1;-1;2). Tim tdp hop diém
M (x;y;z) sao cho thoa min: AMB = 90°.

Traloi: ....................

oo ]
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| LAP PHUONG TRINH MAT CAU DANG CO BAN I

e Mit cau tm /(a;b;c) va cé bankinh R c6 phuong trinh (S):(x—a)’ +(y—b)* +(z—c)* =R

e Phuong trinh x° + y* + 2> —2ax—2by —2cz+d =0 v6i a* +b*> +c* —d >0 1a phuong trinh clia mit

chu tim (a;b;c) vaban kinh R=~a’ +b* +¢* —d .

PHAN I. Ciu tric nghiém nhiéu phuwong an lua chon. Mbi cAu héi thi sinh chi chon mét phwong
an.
Céu 36. Trong khong gian Oxyz, cho mit cau (S) c6 tim /(—1;3;0) va ban kinh bing 2 . Phuong trinh
ciia mat cau (S) la:

A (x=1) +(y+3) +22=2. B. (x—1)" +(y+3) +2* =4,

C. (x+1) +(y-3) +2* =4. D. (x+1)" +(y-3) +z2=2.
Céu 37. Trong khong gian Oxyz, cho mit cau (S) c6 tim 7(0;0;-3) va di qua diém M (4;0;0).

Phuong trinh cia (S) 1a

A. x2+y2+(z+3)2=25. B. xz+y2+(z+3)2 5.
C. x2+y2+(z—3)2:25. D. x2+y2+(z—3)2:5.
Céu 38. Trong khong gian v6i hé toa d6 Oxyz, cho hai diém A(1,-2;7),B(-3;8;-1). Mat cau dudng

kinh AB c6 phuong trinh la

A. (x+1)2 +(y—3)2+(z—3)2 =45 . B. (x—l)2 +(y+3)2 +(z+3)2 =45,
C. (x=1)" +(y=3)" +(z+3) =45 D. (x+1) +(y=3) +(z-3) =45.

Céu 39. Phuong trinh nio sau day la phuong trinh mit cu (S) tm 4(2;1;0), di qua diém B(0;1;2)?
A (S):(x+2) +(y+1) +2* =8. B. (S): (x=2) +(y-1) +2*=8.
C. (8):(x=2) +(y-1) +2* =64, D. (S):(x+2) +(y+1)" +2* =64,

Cau 40. Trong khong gian Oxyz cho diém 1(2;3;4) va A(1;2;3). Phuong trinh mat cau tam I va di qua

A ¢6 phuong trinh la:
A. (x+2)> +(y+3)* +(z+4)> =3. B. (x+2)* +(y+3) +(2+4) =9.
C. (x—=2)" +(y—3) +(z-4) =45. D. (x—=2)" +(y-3) +(z-4)" =3.

Céu 41. Trong khong gian vé6i hé truc toa do Oxyz, cho hai diém A(1;2;3), B(5;4;—1). Phuong trinh

mit cau duong kinh 4B 1a
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A (x=3) +(y=3) +(z-1)" =9, B. (x=3) +(y-3) +(z-1) =6.

C. (x+3) +(y+3) +(z+1)" =9. D. (x=3) +(y=3) +(z-1)" =36.

Céu 42. Trong khong gian Oxyz, cho hai diém M (3;-2;5), N(-1;6;-3). Mit cau duong kinh MN c6

phuong trinh la:
A (x4 (42 + (1) =6, B. (v=1) +(y=2)" +(=-1) =6.
C. (x+1) +(y+2) +(z+1)" =36, D. (x-1)"+(y=2) +(z-1)" =36.

Céu 43. Cho hai diém A4, B cb dinh trong khong gian c6 do dai 4B 1a 4. Biét rang tip hop cac diém

M trong khong gian sao cho MA =3MB 1a mot mat cau. Ban kinh mit cau d6 bang

A. 3. B. C. 1. D.

o | o
N | W

Céu 44. Trong khong gian v6i hé toa 46 Oxyz, mit ciu (S ) qua bén diém 4

omn

3;3;0), B(3;0;3),

C(0;3;3), D(3;3;3). Phuong trinh mt cau () 1a
( 3Y 3)2 3)2 33 ( 3Y ( 3)2 3]2 27
Al x—=| +|ly—=| +|z—=| =—. B.|x——=| +|y+=| +|z—=| =—.
2 2 2 2 2 2 2) 4
SHRCERCHE SHRCECHE
Colx—=| +|y—=| +|z+=| =—. D.|x—=| +|y——=| +|z—=| =—.
2 2 2) 4 2 2 2) 4

Cau 45. Trong khong gian Oxyz . Cho tir dién déu ABCD c6 A(O;I;Z) va hinh chiéu vudng goc ctia A
trén mat phéng (BCD) la H (4; -3;— 2) . Tim toa do tdm / cta mit ciu ngoai tiép tr dién ABCD .

A. 1(3;-2;-1). B. /(2;-1;0). C. 1(3;-2:1). D. /(-3;-21).
Céu 46. Trong khong gian toa dd Oxyz, mit cau (S) di qua diém O va cit cac tia Ox,0y,0z lan luot
tai cac diém 4, B,C khac O théa man tam gidc ABC co trong tam 1a diém G(-6;-12;18). Toa d6 tam
clia mit cau (S) 1a

A. (9:;18;,-27). B. (-3;-69). C. (3;6;,-9). D. (-9;-18;27).
Céu 47. Trong hé truc toa o Oxyz, cho mit cau (S): (x—cosac)2 +(y—cos,3)2 +(z—cos 7)2 =4 voi
a,f va y lan luot 1a ba goc tao boi tia Ot bat ki v6i 3 tia Ox,Oy va Oz. Biét réng mat ciu (S ) luén
tiép xtc v6i hai mit cau cd dinh. Tong dién tich ctia hai mat cau ¢ dinh d6 bang

A. 407 . B. 4. C. 20 . D. 36rx.
Céu 48. Trong khong gian voi hé toa do Oxyz, cho diém M (1; —2;3). Goi I1a hinh chiéu vudng goc
ciia M trén truc Ox . Phuong trinh nao duéi day 1a phuong trinh mat cau tim I ban kinh IM ?

A (x-1) +y* +2° =13 B. (x+1) +y2+22 =17

C. (x+1)2+y2+zz=13 D. (x—1)2+y2+zz=x/ﬁ
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Céu 49. Trong khong gian Oxyz, cho diém I(1;—2;3). Viét phuong trinh mit cau tdm /, cat truc Ox tai
hai diém 4 va B saocho 4B =23

A. (x=1 +(y+2)* +(z-3) =16. B. (x=1)+(y+2)* +(z-3)* =20.

C. (x=1)’+(y+2)° +(z-3)" =25. D. (x=1)’+(y+2)* +(z-3)* =9.
Cau 50. Trong khong gian Oxyz, cho diém M (1;-2;3). Goi I 1a hinh chiéu vudng géc cua M trén
truc Ox . Phuong trinh ndo sau day 13 phuong trinh mit cdu tAim / ban kinh M ?

A. (x—l)2+y2+22:\/g. B. (x—l)2+y2+22:13.

C. (x+1) +y*+2% =13, D. (x+1) +y*+22 =17.
Cau 51. Trong khong gian voi hé toa d0 Oxyz, cho tr dién ABCD cb toa do dinh A(2; 0; 0),
B(0; 4; 0), C(0; 0; 6), A(2; 4; 6). Goi () 1a mat cau ngoai tiép tr dién ABCD. Viét phuong trinh
mit cau (S') c6 tim trung v6i tim ctia mit ciu (S) va c6 ban kinh gdp 2 14n ban kinh cta mt cau ().

A, (x=1) +(y=2)" +(z-3)" =56. B. x>+ +22—2x—4y—62=0.

C. (x+1)2 +(y+2)2 +(z+3)2 =14. D. X’ +y’ +2° - 2x+4y+62z-12=0.

Céu 52. Trong khong gian voi hé toa do Oxyz, mit cau tam [ (2;1;-3) va tiép xuc voi truc Oy cbd

phuong trinh 1a
Ao (x=2) +(y-1) +(z+3) =4. B. (x=2) +(y-1) +(z+3) =13.
C. (x=2)" +(y=1) +(z+3) =9. D. (x—=2)" +(y—1) +(z+3)’ =10.

Cau 53. Trong khong gian Oxyz , cho mit cdu (S):(x—1)"+(y—1)"+2z* = 4. Mot mit ciu (S') c6 tam
I'(9;1;6) va tiép xtc ngoai véi mat cau (S). Phuong trinh mt cau (5') 1a

A (x=9) +(y=1) +(z—6) =64. B. (x=9) +(y—1) +(z-6) =144.

C. (x=9) +(y—1) +(z-6)" =36. D. (x+9) +(y+1) +(z+6) =25.
Céu 54. Trong khong gian Oxyz, cho diém H (1;2;—2). Mét phang (a) di qua H va cit céc truc Ox,
Oy, Oz tai A, B, C sao cho H 1a tryc tAm tam giac 4BC . Viét phuong trinh mit cau tim O va tiép
xlic v6i mit phing ().

A X’ +y +2° =81. B. X’ +y’+z° =1. C.x’+y" +z°=9. D. x*+y*+z° =25.

PHAN II. Ciu trac nghiém diing sai. Trong mdi y A), B), C), D) & mdi ciu, thi sinh chon diing hoic

sai.
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Céu 55. Trong khong gian Oxyz cho mit cau (S) c6 tam (0;-2;1) va ban kinh bing 2. Céc ménh dé

sau day dung hay sai?

A. Phuong trinh ctia mat cdu (S) la: x* +(y+2)" +(z—1)" =2.

B. Phuong trinh ctia mét cau (S) 1a: x* +(y— 2)2 +(z+ 1)2 =2.

C. Phuong trinh cia mat cdu (S) 1a: x* +(y—2)" +(z+1)" =4.

D. Phuong trinh ctia mat cau (S) 1a: x* +(y+2) +(z-1)" = 4.
(&

Céu 56. Trong khong gian Oxyz cho hai diém [
sai?

A. Phuong trinh mit cau c6 tim / va di qua diém 4 1a (x+1 ’ 4 ( yv+1

B. Phuong trinh mit cdu c6 tim / va di qua didm 4 1a (x+1)" + (y+1) +

8]

[\S]
—_— —_ —_ —
N
—_
SN—" SN—"
S}
\O

(x+1)
(x+1)

C. Phuong trinh mit cau ¢6 tim / va di qua diém 4 1a (x— 1)2 +(y-1) +

D. Phuong trinh mit cau c6 tim / va di qua diém 4 1a (x— 1)2 +(y- 1)2 +
Céu 57. Trong khong gian Oxyz, cho hai diém A(2;-1;-3) ; B(0;3;—1). Cac ménh d¢ sau ddy ding
hay sai?

A. Phuong trinh ctia mit cau duong kinh AB 14 : (x—l)2 +(y —1)2 +(z+ 2)2 =6

B. Phuong trinh ctia mit cu duong kinh 4B 1a:(x —1)2 +(y —1)2 +(z+ 2)2 =24

C. Phuong trinh ctia mat cu duong kinh 4B 1a:(x+1)" +(y+1)’ +(z-2)" =24

D. Phuong trinh cua mit ciu co6 tdm 13 trung diém 4B va di qua hai diém A4,B la:
(x=1)"+(y-1) +(z+2) =6
Cau 58. Goi () 1a mat cAu di qua 4 diém 4(2;0;0), 8(1;3;0),C(-1;0;3),D(1;2;3). Cac ménh dé sau
day dung hay sai?

A. Mt cu (S) c6 toa d¢ tam la (L—1;1).

B. Mt cau () c6 toa do thm la (0;11).

C.Bankinh R cla mit cau (S) la R=6.

D. Ban kinh R cia mat cu (S) 1a R=+6.
Cau 59. Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (S) c6 tim ndm trén mat phang Oxy
va di qua ba diém A(1;2;-4), B(1;-3;1), C(2;2;3). Cac ménh dé sau day dung hay sai?

A. Toa d6 tam (/) ciia mat cau (S) 1a (2;-1;0).

B. Toa d6 tam (/) cua mat cau(S) la (=2;1;0).



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu
C.Bankinh R clia mit ciu () la R=+26.

D. Ban kinh R ctia mit cau (S) la R=26.
Céu 60. Trong khong gian v6i hé truc toa do Oxyz, cho diém A(1;1;2),B(3;2;-3) . Mat cau (S) co
tam / thudc Ox va di qua hai diém 4, B. Cac ménh dé sau day dang hay sai?

A. Toa do tam (/) cia mat cﬁu(S) 1a 1(4;0;0)..

B. Ban kinh R cuia mit cau (S)1a R=14.

C. Mit cau () c6 phuong trinh x* + y* +2° —8x+2=0..

D. Mit cau (S) c6 phuong trinh x* + y* +z° —8x -2 =0.
Céu 61. Trong khong gian Oxyz, mit cau (S) di qua diem A4(1;—1;4) va tiép xtc véi cac mit phang

toa 6. Cac ménh dé sau day dung hay sai?

2

A. Mit cau (S) c6 phuong trinh (x—=3) +(y+3) +(z+3) =16.
B. Mit chu () c6 phuong trinh (x—3)" +(y+3)" +(z=3)" =9.
C. Mit cdu (S) c6 phuong trinh (x+3) +(y-3) +(z+3)" =36.
D. Mit cdu () c6 phuong trinh (x+3)"+(y—3)" +(z-3)" =49.

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.

Cau 62. Trong khong gian Oxyz, cho mit cau (S) c6 tam 7(0;1;—2) va béan kinh bang 3 . Lap phuong
trinh cua (S).

Traloi: ....................

Céu 63. Trong khong gian voi hé toa 40 Oxyz, lap phuong trinh mit cdu c6 tam 1 (1;—4;3) va di qua
diém 4(5;-3;2).

Traloi: ....................

Cau 64. Trong khong gian Oxyz, cho hai diém A(l;l;l) va B(l;—1;3). Lap phuong trinh mat cau co
duong kinh 4B .

Traloi: ....................

Cau 65. Trong khong gian voi hé toa d6 Oxyz, cho A(-1;0;0), B(0;0;2), C(0;-3;0). Tinh ban kinh
mit cau ngoai tiép tir dién OABC.

Traloi: ....................

Céu 66. Trong khong gian Oxyz, goi I(a;b;c) la thm mat cau di qua diem A(1;—1;4) va tiép xtc véi
tit ca cdc mat phang toa d6. Tinh P=a—b+c.

Traloi: ....................
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Ciu 67. Trong khong gian Oxyz , tim gi4 tri duong ctia m sao cho mit phang (Oxy) tiép xtic voi mat
cau (x—3)2 +y? +(z—2)2 =m’+1.

Traloi: ....................

Cau 68. Trong khong gian voi hé truc toa dd Oxyz, cho ba diém A(1;2;-4), B(1;-3;1), C(2:2;3).
Tinh dudng kinh ciia mit cau (S) di qua ba diém trén va c6 tm nim trén mét phang (Oxy).

Traloi: ....................

Céu 69. Trong khong gian Oxyz, goi (S) 1a mat cau di qua diém D(0;1;2) va tiép xtc véi céc truc
Ox, Oy, Oz tai cac diém A(a;0;0), B(0;6;0), C(0;0;c) trong d6 a, b, c € R\{0;1}. Tinh ban kinh
cua (S )

Traloi: ....................

Cau 70. Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;0,0), C(0;0;3), B(0;2;0). Tap
hop cac diém M théa mian MA® = MB*> + MC? 1a mit cau c6 ban kinh 13 bao nhiéu?

Traloi: ....................

Cau71. Trong khoéng gian Oxyz, xét mit ciu (S ) c6 phuong trinh dang
X*+y*+z° —4x+2y—2az+10a=0. Tap hop céc gia tri thuc ciia a d& (S)cé chu vi dudng tron 16n

bang 87.

Traloi: ....................

Cau 72. Trong khong gian véi hé truc toa do Oxyz, cho mat cau (S) : (x—l)2 +(y—2)2 +(z—3)2 =25
va hinh nén (H) c6 dinh 4(3;2;-2) va nhan A7 lam truc dbi xtng v6i 1 1a tAm mat cau. Mot dudng
sinh cta hinh n6n (H ) cit mit cAu tai M, N sao cho AM =3A4N . Viét phuong trinh mat cau d@)ng tam
v6i mit cau () va tiép xtc v6i cac duong sinh cta hinh nén (H).

Traloi: ....................

Céu 73. Trong mit phing toa dd Oxyz, cho bén diém A(0;-1;2), B(2;-3;0), C(-2;1;1), D(0;-1;3).
Goi (L) 1a thp hop tat ca cac diém M trong khong gian théa man dang thirc MA.MB = MC.MD =1. Biét
ring (L) 1a mot duong tron, dudng tron d6 c6 ban kinh 7 bang bao nhiéu?

Traloi: ......oonn...
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BAI 3

PHUONG TRINH MAT CAU

1. DPinh nghia mat ciu

Cho diém 7 va sb dwong R. Mit ciu tdm I ban kinh R 1a tap hop tit ca cac diém trong khong

gian cach diém I mot khoang R .

Nhén xét: Cho mit cau tim S(I;R)

e Néu /M =R thi M nam trén mat cau.

e Néu IM <R thi M nam trong mit cau.

e Néu IM >R thi M nam ngoai mit ciu.
2. Phwong trinh ciia mét ciu

Trong khong gian v6i hé truc toa dd Oxyz, mit cau (§) tdm I (a;b;c), ban kinh R c6 phuong trinh
la:

(x—a)’+(y-b)Y’+(z-c)’ =R’

Lk
e, WX ¥
F. e
P # N
i mm iy
{a ! L jl‘l
[ i
\ ! )
II_L.:‘"\-\. e ____.-"J _-".I
7,
e il

Nhén xét: Phuong trinh x*+y* +z° —2ax—2by—2cz+d =0 véi a’ +b° +c’>—d >0 la phuong trinh

ciia mit cau tm /(a;b;c) va ban kinh R = Jad b+ —d |
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CHU PE 1
XAC PINH CAC YEU TO CO BAN MAT CAU
LAP PHUONG TRINH MAT CAU DANG CO BAN

DANG 1
XAC PINH CAC YEU TO CO BAN MAT CAU

e Phuong trinh mat cau (S) co dang (x—a)’ +(y—b)* +(z—c)’ = R* thi mit ciu co tm I(a;b;c)
va c6 ban kinh R.

e Phuong trinh mat cau (S) c6 dang x* +y* +2z° —2ax—2by—2cz+d =0 v6i a* +b* +c* —d >0
thi dé xac dinh toa do tam (a;b;c) va ban kinh R ta thirc hién nhu sau:

—2a=...
+ Xac dinh toa do tam [ : < —2b=...
—2c=...

+ X4c dinh bén kinh: R =a* +b*+¢* —d .
Chua y:
e C6 thé xdc dinh toa do tm 7(a;b;c) va ban kinh R cia phuong trinh mat cau (S) c6 dang
X’ +y*+z"—2ax-2by—2cz+d=0 bang cach nhéom nhian tr d& dwa vé dang
(x—a)’ +(y—b)Y +(z—c)’ =R".
e Dé mot phuong trinh 1& mdt phuong trinh mat cAu, can thoa man hai diéu kién: Hé sb trudc
x?, y*, z* phaibang 1 va a> +b* +¢* —d >0
e Néu /M =R thi M nam trén mat cau.
e Néu /M <R thi M nam trong mit cau.

e Néu IM > R thi M nam ngoai mit ciu.
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PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. M&i ciu héi thi sinh chi chon mdt phwong
an.
Caul. Chodiém M nim ngoai mit ciu S (O;R). Khiang dinh nao duéi day dang?
A. OM < R. B. OM =R. C. OM > R. D. OM <R.
Loi giai
Chon C.
M nam ngoai mat cau S(O;R) < OM >R.

Cau 2. Trong khong gian Oxyz, cho mit cu (S):)c2 -1-(y—2)2 +(z—i—l)2 =6. Duong kinh cta (S)

bang
A. /6. B. 12. C. 24/6. D. 3.
Loi giai
Chon C.

Ta c6 ban kinh cta (S ) 1a +/6 nén duong kinh cta (S ) bang 276 .
Cau3. Mitclu (S): 3x’+3y” +32° —6x+12y+2 =0 c6 ban kinh bang:

INRA B 27 c. 21, b. [2
3 3 3 3

Loi giai

Chon D.

Bién ddi 3x2+3y2+3zz—6x+l2y+2=0<:>x2+y2+22—2x+4y+§=0 c6 tm /(1;-2;0), ban kinh

Caud. Trong khong gian Oxyz, cho mat cu (§):(x—2)" +(y+1)" +(z-3)" =4. Tam ciia (S) co toa

dola
A. (-2;1;-3). B. (—4;2;-6). C. (4,-2;6). D. (2;-1;3).
Loi giai
Chon D.

Mit cdu (8):(x—2)" +(y+1)’ +(2-3)" =4 co tam 1(2;-1;3).
Cau5. Trong khong gian Oxyz , mit cau (S):(x+1)* +(y—2)> +z* =9 c6 ban kinh bang
A. 3. B. 81. C.9. D. 6.
Loi gidi
Chon A.
Phuong trinh mat cdu tim 7 (a;b;c) va ban kinh bing R: (x—a) +(y—b) +(z—¢)" =R?,

Do d6 (S):(x+1)*+(y—=2)"+2z> =9 c6 ban kinh R =3
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Cau 6. Trong khong gian Oxyz , cho mit cau (S) c6 tam I(1;—4;0) va ban kinh bang 3 . Phuong trinh

cua (S) la
A (x+1)’+(y—4)Y +2z"=9. B. (x—-1)’+(y+4)°+z"=9.
C. (x=1’+(y+4) +2z°=3. D. (x+1)> +(y—4)> +z° =3.
Loi giai
Chon C.

Phuong trinh mat cdu tim 7 (a;b;c) va ban kinh bing R: (x—a) +(y—b) +(z—¢) =R,
Mit cau (S) c6 tam 7(1;—4;0) co ban kinh 3 c6 phuong trinh 1a (x—1)* +(y +4)* +z° =9.
Cau 7. Trong khong gian Oxyz , cho mit cau (S):x* + y* +(z—1)* =16. Ban kinh cua (S) la:
A. 32 B. 8 C. 4 D. 16
Loi giai
Chon C
Tir phwong trinh mat cau (S): x> + y* +(z—1)> =16 = Ban kinh R = Ji6 =4
Céu 8. Trong khong gian Oxyz , cho mit cau(S): (x+1)> +(y+2)* +(z—-3)> =9. Tam cua (S) c¢6 toa dd
la:
A. (-2;-4;6). B. (2;4;-6). C. (-1;-2;3). D. (1;2;-3).
Loi giai
Chon C
Tam cua (S) co toa do la: (—1;-2;3)
Cau 9. Trong khong gian Oxyz, cho mit cau (S) :x’+y*+2z° —8x+10y—6z+49 =0. Tinh ban kinh R
clia mit cau (S).
A R=1. B.R=7. C. R=A151. D. R=1/99.
Loi giai
Chon A

Phuong trinh mit cau: x* +y” +z° —2ax—2by —2cz+d =0 (a2+b2+cz—d>0) co tam [ (a;b;c), ban

kinh sz/a2 +b*+ct—d .

Tacé a=4,b=-5,c=3,d=49.Doddo R=\Ja* +b*+c* —d =1.
Cau10. Trong khong gian v6i hé toa dd Oxyz, cho mit ciu co phuong trinh
(x—l)2 +(y-|—2)2 +(z—3)2 =4 . Tim toa do tim 7/ va bankinh R cta mat cau do.
A. I(-1;2;-3); R=2. B.I(-1;2;-3); R=4. C.I(L-23); R=2. D.I(1;,-2;3); R=4.
Loi giai
Chon C
Mit cau da cho ¢ tam I(1;-2;3) vabankinh R=2.
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Cau 11. Trong khong gian voi h¢ toa d0 Oxyz, trong cac mat cau dudi day, mit cau nao c6 ban kinh

R=27
A. (S):xz+y2+22—4x+2y+22—320. B. (S):x2+y2+z2—4x+2y+22—1020.
C.(8):x*+y*+2° —4x+2y+2z+2=0. D. (S):x*+)y*+22 —4x+2y+2z+5=0.
Loi gidi
Chon C

Ta ¢6 mit chu (S):x° + )% +2° —2ax—2by—2cz+d =0 c6 ban kinh 1a R =/a® +b* +¢* —d

a=2
-y . |b=-1 2,72, 2
Trong dap an C ta co: 1:>R=\/a +b2 4t —d =J4=2.
c=-
d=2

Cau 12. Cho céc phuong trinh sau:
(x—l)2 +y 4z =1
X (2y-1) 422 =4
X+ +z2+1=0;
(2x+1) +(2y—1)" +42* =16.
S6 phuong trinh 1a phuong trinh mat cau la:
A. 4. B. 3. C.2. D. 1.
Loi giai
Chon C

2 2
Ta co: (2x+1)2+(2y—1)2+4z2=16@(x+%j +(y—%j +2° =4

(x—l)2 +y” +z% =1 1a phuong trinh ctia mot mit cau.

A

Cau 13. Trong khong gian vdi hé truc toa d0 Oxyz, goi [ 1a tam mat cAu (S) X+ (z —2)2 =4.Do6

dai ‘E‘ bang:
A.2. B. 4. C. 1. D. 2.0
Loi giai
Chon A.

Mt chu () o6 tam 1(0;0;2) = OI =(0;0;2) =|0l| = 2.
Céu 14. Trong khong gian Oxyz c6 tit ca bao nhiéu gia trj nguyén m dé phuong trinh
x>+ >+ 20 +4mx +2my —2mz +9m®> — 28 = 0 1a phwong trinh mit cau?

A. 7. B. 8. C.9. D. 6.

Loi giai
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Chon A

Tacod x*+y° +z° +4mx+2my—2mz+9m”> —28=0

<:>(x+2m) (y+m) +(Z m) =28-3m’

(1) 1a phuong trinh mit cau < 28-3m* >0 < - ,/— <m f

Do m nguyénnén m e {-3;-2;—-1;0;1;2;3}.
Vay c6 7 gia tri ciia m théa man yéu cau bai toan.
Cau 15. Trong khong gian Oxyz, 6 tat ca bao nhiéu gia nguyén ctia m dé
X4y +22+2(m+2)x-2(m-1)z+3m* =5 =0 1a phuong trinh mdt mét cau?
A. 4 B. 6 C.5 D. 7
Loi giai
Chon D
Phuong trinh d3 cho 1a phwong trinh mat cau khi va chi khi
(m+2) +(m=1)" =3m* +5>0
oSm’-2m—-10<0
o -1-Vll<m<1+4/11
Theobaira meZ =>m= {—2; -1;0;1;2;3; 4} = ¢0 7 gid tri cia m nguyén thdéa man bai toan.
Cau 16. Cho phuong trinh x>+ y> + 2> —4x+2my+3m*> —2m =0 véi m 1a tham s6. Tinh tong tit ca
cac gia tri nguyén ctia m dé phuong trinh da cho 1a phwong trinh mit cau.
A. 0. B. 1. C. 2. D. 3.
Loi giai
Chon B

Gia st x% +y® +z° —4x+2my+3m> —2m =0 la phuong trinh mit cau.

Khi d6 tam mat cau 1a 7(2;-m;0), va ban kinh R = \/4+m2 —(3m® =2m) =N-2m’ +2m+4 . véi diéu
kien—2m* +2m+4>0< me(-1;2).
Do meZ:me{O;l}.

Vay tong tat ca cac gia tri nguyén cia m bang 1.

PHAN II. CAu tric nghiém ding sai. Trong mdi y A), B), C), D) & mi cau, thi sinh chon diing hoic
sai.
Céu 17. Trong khong gian Oxyz, cho mit cau (S) X4y +(z+ 2)2 =9 cotam [/ va ban kinh R. Cac

ménh dé sau day dung hay sai?
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A. Toa d tim mit cau (S) 1a7(0;0;2) .

B. Bén kinh mt cau (S) 1a R=9.
C. Toa do tam mit cau () 1a7(0;0;-2) .

D. Ban kinh mit cau (S)la R=3.

Loi gii
A. B. C. D.
SAI SAI PUNG PUNG

Toa do tim mit cau 147(0;0;2) va kén kinh R =3

Cau 18. Trong khong gian Oxyz, cho mit ciu (S):(x+3)"+y*+(2-2) =16 c6 tm I va ban kinh
R . Cac ménh dé sau day dung hay sai?

A.Diém M (-1;0;3) nim trong mit cau (S), véi M (-10;3) .

B. Bén kinh mit cau (S) 1a R=4.

C. Toa d¢ tim mit cau (S) 1a7(-3;0;2) .

D. Ban kinh mt cau () la R=16.

Loi giai
A. B. C. D.
SAI PUNG PUNG SAI

Toa d¢ tim mat cau 1a7(-3;0;2) va kan kinh R =3
IM =5>R=4 suyradiém M (-1;0;3) ndm ngoai mit cau (S),
Ban kinh ctia mit cau (S):x2 +° +(z—2)2 =16 1a R=16=4.
Cau 19. Trong khong gian véi hé toa d6 Oxyz, cho diém M (2;0;2) va mat ciu
(S): x +(y+2)2 +(z —2)2 =8. Cac ménh dé sau day dung hay sai?
A.Piém M(2;0;2) thudc mat cau (S) .
B. Ban kinh mit cau (S)1a R= 2.
C. Toa d6 tAm mit cau (S)1a1(0;-2;2) .
D. Ban kinh mit cau (§) 1a R=8.

Loi giai

PUNG PUNG PUNG SAI
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Thay diém M (2;0;2) vio mit cdu : 22 +27 +(2-2)" =8 = M (2;0;2) ()
Phuong trinh mit cau tong quat: (x—a)2 +(y—b)2 +(z—c)2 =R’ =1(0;-2;2),R= 272
Céu 20. Trong khong gian Oxyz, mit cau (S): (x—l)2 +(y+2)2 +(z—4)2 =20. Cac ménh dé sau day

dang hay sai?

A. Bén kinh mt cau () 1a 20.
B. Ban kinh mit cau (§) 1a 245

)
C. Toa d¢ tim mit cau (S) la 1(-1;2;-4) .
(5) 1a 1

D. Toa do tim mit cau () 1a I(1;,-2;4) .

Loi giai
A. B. C. D.
SAI PUNG SAI PUNG

Nén mit cau (x—1)"+(y+2)" +(z—4)" =20 ¢6 tim va ban kinh la 7(1;-2;4), R =24/5.
Cau 21. Trong khong gian véi hé toa do Oxyz, cho cac phuong trinh sau:
(8)):x>+y* +27 +x-2y+4z-3=0,(S,):2x" +2)” +22° —x—y-z=0
(83):2x% +2y% +22° +4x+8y+62+3=0, (S,): x> +y* +2° —2x+4y—4z+10=0.
Cac ménh dé sau day dung hay sai?
A. (S,) 1a phuong trinh cia mdt mit cau.
B. (S, ) la phuong trinh cua m§t mat cau.

- (52)
. (S;) khong phai 1a phuong trinh cia mot mét cau.
(S4)

C
D. (S, ) khong phai 1a phuong trinh cia mot mat cau.
Loi giai
A. B. C. D.
PUNG PUNG SAI PUNG
Phuong trinh x?+y*+2z° —2ax—2by—2cz+d =0 1a phuong trinh cia moét mit cau néu

a’+b*+ct-d>0.

1
a=-—
2
S):ix* 4y 428 +x-2y+4z-3=0={b=1 =2 +b*+*-d>0
1
c=-2
d=-1
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1

a=—

4

1 1 1 b—l

(S2)12x2+2)/2+222—x—y—z:O<:>xz+y2+z2 —Ex—gy—gz=0:> 4= adP+b 4P -d>0

1

c=—

4

d=0

(S3):2x2+2y2+222+4x+8y+6z+3:0<:>x2+y2+zz+2x+4y+3z+%:0

a=-1
b=-2
e 35+ b+ —d >0
2
q=3
2
a=1
-

(S4):x2+y2+22—2x+4y—4z+10:0: =a’+bh*+c*—d <0

Cau 22. Trong khong gian v6i hé¢ toa d0 Oxyz, cho cac phuong trinh sau:
(Sl):xz+y2+22—2x:0,(S2):x2+y2—22+2x—y+1:0, (S3):2xz+2y2 :(x+y)2—22+2x—1,
(54):(x+y)2 =2xy—z*—1.

Cac ménh dé sau day dung hay sai?

A. (8,) 1a phuong trinh cia mdt mit cau.

S, ) 1a phuong trinh ciia m§t mét cau.

B. (5,)
C. (S;) 1a phuong trinh cia mot mét cau.
D. (S,) khong phai 1a phuong trinh cia mot mét cau.

Loi giai
A. B. C. D.
PUNG SAI SAI PUNG

Phuong trinh mt cau (S) 6 hai dang la:

(1) (x—a)2 +(y—b)2 +(z—c)2 =R*;

Q) X’ +y +2°—2ax—2by—2cz+d =0 v6i a’ +b* +c’ —d > 0.
Tir ddy ta ¢ dau hiéu nhan biét nhanh chéng, hodc thuc hién phép bién ddi dua phwong trinh cho trudce
vé mot trong hai dang trén.

Cau 23. Trong khong gian vdi hé toa do Oxyz, cho cac phuong trinh sau:
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(8):x2+ 7 +22=2x=0.,(8,): 262 + 2% = (x+y) =22 +2x—1, (83): % + 2 + 22 +2x =2y +1=0,

(5’4):(x+y)2 =2xy—z2 +1-4x.
Cac ménh dé sau day dung hay sai?

A. (S,) 1a phuong trinh cia mdt mit cau.
B. (S,) 1a phuong trinh ctia mdt mit cau.
C. (S3) 13 phuong trinh cia mot mit cau.
D. (S,)

S, ) 1a phuong trinh cia mot mat cau.

Loi giai
A. B. C. D.
PUNG SAI PUNG PUNG

Phuong trinh mét cdu (S) c6 hai dang 1a :

(1) (x—a)2 +(y—b)2 +(z—c)2 =R*;

(2) X’ +y*+2° =2ax-2by—2cz+d =0 véi @’ +b* +c* —d > 0.
Ciau 24. Trong khong gian véi hé toa d6 Oxyz, cho cac phuong trinh sau:
(8):(x=1)" +(2y=1)> +(2=1)* =6,(8,):(x=1)* +(y=1)* +(z-1)" =6,
(85):(2x-1)" +(2y 1)’ +(2z+1)’ =6,
(8,):(x+y)’ =2xy-z2+3-6x.
Céac ménh dé sau day dung hay sai?

A. (S,) khong phai la phuong trinh ctia mot mit cau.

B. (S,) khong phai la phuong trinh cia mot mit cau.
C. (S;) khong phai 1a phuong trinh cia mot mét cau.
D. (S,)

. (S,) khong phai 1a phuong trinh cia mot mat cau.

Loi giai
A. B. C. D.
PUNG SAI SAI SAI

Phuong trinh mt cau (S) ¢6 hai dang la:
(1) (x—a)2 +(y—b)2 +(z—c)2 =R*;

Q) x> +y +2° —2ax-2by—2cz+d =0 v6i a’ +b* +c* —d > 0.
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Tur ddy ta co dau hiéu nhdn biét nhanh chong, hodc thuc hién phép bién doi dwa phwong trinh cho

trieGe vé mét trong hai dang trén.

(8,):(2x=1) +(2y 1) +(2z+1)° :6<:>(x—%]2 J{y—l)z +(z+%j2 =%.

2
(S4):(x+y)2 =2xy—2"+3-6x > X"+ +2° +6x-3=0.
Cau 25. Trong khong gian voi hé truc Oxyz, cho phuong trinh
(S) Xt +y + 2 —Z(m + 2))(-1—4my—2mz+5m2 +9=0. Cac ménh dé sau day dung hay sai?
A.Vé6i -5 <m<1 thi () 1a phuong trinh cia mot mit cau.
B. V6i m < -5 thi (§) 1a phwong trinh cia mot mat cAu.
C.Véi m>1 thi (S ) 1a phwong trinh ctia mot mit cau.

D. Véi m <=5 hoac m >1 thi (§) la phuong trinh ciia mot mat cau.

Loi giai
A. B. C. D.
SAI SAI SAI PUNG

’ A A ’ . - A \ 2 2 2
Ta c6 di€u kién xac dinh matcaula a” +b” > ¢

2 2, 2 2 2 m <=5
< (m+2) +4m’ +m* =5m* -9>0 & m’ +4m-5>0 < |
m >

PHAN III. CAu tric nghiém tra 1oi ngan. Mi cAu héi thi sinh chi tra 161 dap an.
Céu 26. Trong khong gian Oxyz, cho mit cau (S) :(x—l)2 +(y+ 2)2 +(Z—3)2 =16. Tim toa do tdm
clia mit cau (S)
Traloi: ....................
Loi giai
Pap an: (1;-2;3)
Mat cau (S):(x - a)2 +(y—b)2 +(z —c)2 =R* cotam 1a I(a;b;c).
Suy ra, mit cdu (S) :(x - 1)2 + (y + 2)2 + (z — 3)2 =16 c¢o6tam la I(l;— 2;3).
Céu 27. Trong khong gian v&i hé truc toa dd Oxyz, tim tit ca cic gid tri cia m dé phwong trinh
x4y 4z’ —2(m+2)x+4my+19m—6=0 la phuong trinh mat cau.
Traloi: ....................
Loi giai

Pap an: m <1 hoac m>2.
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Diéu kién dé phuong trinh x*+)” +2z° —2(m+2)x+4my+19m—6=0 1a phuong trinh mat cau la:

(m+2)" +4m* —19m+6>0< 5m’ ~15m+10>0 < m <1 hoiic m>?2.
Cau 28. Trong khong gian v&i hé truc toa dd Oxyz, tim tit ca cc gid tri cia m dé phwong trinh
X+ )2+ 22 +2x—4y+2(m+1)z+2m* +6 =0 1a phuwong trinh mat cau.
Traloi: ....................
Loi giai
Dap an:
Ciu 29. Trong khong gian v&i hé truc toa dd Oxyz, tim tit ca cic gid tri cia m dé phwong trinh
x* 4y +2° = 2(m+2)x+4my —2mz + 5m* +9 = 0 khong phai 1a phuong trinh mat cau.
Traloi: ....................
Loi giai
Dap an:
Cau 30. Trong khong gian v&i hé truc toa d6 Oxyz, tim tit ca cic gia tri cia m dé phwong trinh

x4+ 2 +22=2B—m)x—2(m+1)y —2mz +2m* +7 = 0 khong phai 12 phuong trinh mit cau.

Traloi: ....................
Loi giai
Pap an:

Céu 31. Trong khong gian Oxyz , cho mit cau (S) X+ 42" —4x—6y+2(m—3)z+19-2m=0. Tim
tap hop tAm clia mat cau (S ) khi gia m trj thay doi.
Traloi: ....................
Loi giai
Dap an:
Cau 32. Trong khong gian Oxyz, cho hai diém mat cau A(l; 2;1),3(3;1; —2) . Tim tap hop diém

M (x;y;z) sao cho théa man: MA®> + MB* =30.

Traloi: ....................
Loi giai
Pap an:

Cau 33. Trong khong gian Oxyz, cho hai diém mat cau A(1;2;1),B(3;1;—2). Tim tap hop diém

M (x;y;z) sao cho théa man: MA 2.
MB

Traloi: .......ooinn...
Loi giai

Dap an:
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Ciu 34. Trong khong gian Oxyz, cho hai diém mat cau A(—I;Z;O),B(O;l;—Z). Tim tap hop diém

M (x;y;z) sao cho thoa man: MA=MB.
Traloi: ....................
Loi giai
Pap an:
Cau 35. Trong khong gian Oxyz, cho hai diém mat cau A(—l;O;l),B(l;—1;2). Tim tap hop diém
M (x;y;z) sao cho thoa man: AMB =90° .
Traloi: ....................
Loi giai

Pap an:

I DANG 2 I
I LAP PHUONG TRINH MAT CAU DANG CO BAN I

e Mit cdu tAm I(a;b;c) va c6 ban kinh R c¢6 phuong trinh (S):(x—a)* +(y—b)* +(z—c)’ = R*.

e Phuong trinh x* + y* +z> —2ax—2by —2cz+d =0 v6i a* +b*> +c* —d >0 1a phuong trinh clia mat

cau tAm I(a;b;c) va ban kinh R=Na*+b*+c*—d.
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PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Céu 36. Trong khong gian Oxyz, cho mit cau (S) c6 tim /(-1;3;0) va ban kinh bing 2 . Phuong trinh

ciia mat cau (S) la:

A (x=1) +(y+3) +22=2. B. (x—1)" +(y+3) +2* =4,
C. (x+1) +(y-3) +2* =4. D. (x+1)" +(y-3) +22=2.
Loi gidi
Chon C.

Phuong trinh mat ciu (S) co tam ](—1;3;0) va ban kinh bfmg R =2 co6 dang:
(x—a)er(y—b)er(z—c)2 =R <:>(x+1)2+(y—3)2+z2 =4.
Céu 37. Trong khong gian Oxyz, cho mit cau (S) c6 tam 7(0;0;-3) va di qua diém M (4;0;0).

Phuong trinh cia (S) 1a

A. x2+y2+(z+3)2:25. B. x2+y2+(z+3)2:5.
C. x2+y2+(z—3)2=25. D. x2+y2+(z—3)2=5.
Loi giai
Chon A

Phuong trinh mét cau (S) cothm 7(0;0;-3) vabankinh R la: x>+’ +(z+3)2 =R*.

Taco: M e(S)=4+0*+(0+3)" =R* & R* =25.

Vay phuong trinh can tim la: x> +y° + (z + 3)2 =25.

Céu 38. Trong khong gian v6i hé toa d6 Oxyz, cho hai diém A(1;,-2;7),B(-3;8;-1). Mat cau dudng

kinh AB c6 phuong trinh la

A (x+1) +(y=3) +(z-3) =45 B. (x—1)"+(y+3) +(z+3) =45,
C. (x—1) +(y-3) +(z+3)" =+45. D. (x+1) +(y-3)" +(z-3)" =45.
Loi giai
Chon D

Goi 7 1a trung diém A4B ta co I(-1;3;3) la tam mat cau.

Ban kinh R =14 = \[(1+1)’ +(-2—3)" +(7-3)’ =/45.
Vay phuong trinh mat cau can tim 1a (x+ 1)2 +(y —3)2 + (z —3)2 =45 .

Céu 39. Phuong trinh no sau day la phuong trinh mit cu (S) tm 4(2;1;0), di qua diém B(0;1;2)?
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A. (S):(x+2)2+(y+1)2+z2 =38. B. (S):(x—2)2+(y—1)2+z2 =8.
C. (8):(x=2) +(y-1) +z* =64, D. (S): (x+2) +(y+1)" +2* = 64.
Loi gii
Chon B

Vi mit cau (S) cotam A(2;1;0), di qua diém B(0;1;2) nén mat cau (S) cotam A4(2;1;0) va nhan do

dai doan thang AB 1a ban kinh.

Taco: 4B =(~2:0;2). AB=|ZE|=\/(—2)2+02+22 —2J2 . Suyra: R=2V2.
Vay: (S):(x—2)2+(y—l)2+22 =8.

Céu 40. Trong khong gian Oxyz cho diém 1(2;3;4) va A(1;2;3). Phuong trinh mét cau tdm I va di qua

A c6 phuong trinh la:
A. (x+2) +(y+3)* +(z+4)’ =3. B. (x+2)* +(y+3) +(z+4) =9.
C. (x=2) +(y-3) +(z-4) =45. D. (x=2)+(y-3) +(z—-4) =3.
Loi giai
Chon D

Ban kinh mit cdula R=14=+/3.
Phuong trinh mit cAu tim 1(2;3;4) va R=14=+/3 1a (x-=2)*+ (v —3)2 +(z —4)2 =3
Céiu 41. Trong khong gian véi hé truc toa d0 Oxyz, cho hai diém A(1;2;3) ,B(5;4;—1). Phuong trinh

mit cau duong kinh 4B 1a

A (x=3) +(y=3) +(z-1)" =9. B. (x-3) +(y-3) +(z-1)" =6.
C. (x+3) +(y+3) +(z+1)" =9. D. (x=3) +(y=3) +(z-1)" =36.
Loi gidi
Chon A

+Goi I 1a trung diém cua 4B = 1(3;3;1).
AB(4;2;-4) = AB=~16+4+16 =6
+ Mt cau dudng kinh AB c6 tim 1(3;3;1), bankinh R = % =3 ¢6 phuong trinh la:
(x=3)" +(y=3)" +(2-1)" =9.
Cau 42. Trong khong gian Oxyz , cho hai diém M(3;—2;5), N(—l;6; —3) . Mit cu duong kinh MN c6
phuong trinh la:
A. (x+1)2 +(y+2)2 +(z+1)2 =6. B. (x—l)z +(y—2)2 +(z—1)2 =6.

C. (x+1)" +(y+2) +(z+1)" =36. D. (x=1) +(y-2) +(z-1)" =36.
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Loi giai

Chon D

Tam / cla mit cau la trung diém doan MN = I(1;2;1).

‘ —1-3)’ +(6+2)* +(=3-5)
Ban kinh mat cau R=A/;N=\/( )+( er )+( ) =6

Vay phuong trinh mat cau la (x —l)2 + (y —2)2 +(Z —1)2 =36.
Cau 43. Cho hai diém 4, B c6 dinh trong khong gian c6 d dai 4B 1a 4. Biét rang tap hop cac diém

M trong khong gian sao cho MA =3MB 1a mot mat cau. Ban kinh mit ciu d6 bang

A. 3. B.g. C. 1. D.z.
2 2
Loi giai
Chon D
A B I
Ta co:

2

MA=3MB & MA' =9MB < (MI+I4) =9(Mi+1B) < 14 918" +2MI (IA~91B)=8Mi" (1)

ki

Goilthéamﬁnﬁ—9E:6©E:%EnénlB: d4=

1
2
Tur (1) suy ra <:>8M12:18<:>M1=% suy ra MeS([;%).

Céu 44. Trong khong gian v6i hé toa d6 Oxyz, mit ciu (S) qua bon diém A(3;3;0), B(3;0;3),

C(0;3;3), D(3;3;3). Phuong trinh mt cau () 1a
3Y 3Y 37 33 3Y 3Y 37 27
Al x—=| +|ly—=| +z—=| =—. B.|x—— | +|y+=| +|z—=| =—.
2 2 2 2 2 2 2) 4
SHRCHECE SRR
Colx—=| +|y—=| +|z+=| =—. D.|x—=| +|y——=| +|z—=| =—.
2 2 2) 4 2 2 2) 4

Loi giai
Chon D
Goi phuong trinh mit cu (§):x* +y” +2° —2ax—2by—2cz +d = O(a2 +b*+ct—d > 0)

Vi mat cau di qua 4 diém nén:
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3
18—6a—6b+d =0 —6a—6b+d =—18 "2
18—6a—6¢c+d =0 —6a—6¢c+d=-18 b:E
18—6b—6c+d=0 |-6b—6c+d=—18 i
27—-6a—-6b—6¢c+d =0 —6a—-6b—6¢c+d =-27 CZE
d=0

Suy ra tam I(E;E;EJ ban kinh R :\/(ET +[ij2 +(§j2 :ﬁ.
222 2 2 2 2

‘ 3 3Y 3 27
Vay phuong trinh matcav | x—— | +| y——=| +| z——=| =—.
3y phutong trish m3 ( 2) (y 2j ( 2) :

Cau 45. Trong khong gian Oxyz . Cho tir dién déu 4BCD c6 A(O;I;Z) va hinh chiéu vudng goc ctia A
trén mat phéng (BCD) la H (4; -3;— 2) . Tim toa do tdm / cua mit cau ngoai tiép tor dién ABCD .
A 1(3;-2;-1). B. /(2;-1;0). C. 1(3;-21). D. 7(-3;—-21).
Loi giai
Chon A
Goi I(a;b;c):> 14 =(—a;1—b;2—c);ﬁ =(4—a;—3—b;—2—c)
ABCD 1a tir dién déu nén tdm / cla mit ciu ngoai tiép trung véi trong tam tur dién
—a=-3(4-a) a=3
= IA=-3IH ={1-b=-3(-3-b) = b=-2 = 1(3;-2-1).
2-c=-3(2-¢) [c=-1
Cau 46. Trong khong gian toa d0 Oxyz , mat ciu (S ) di qua diém O va cit cac tia Ox,Oy,Oz lan luot
tai cac diém 4, B,C khac O théa man tam gidc ABC co trong tam 1a diém G(-6;-12;18). Toa d¢ tam
clia mat cau (S) 1a
A. (9;18;,-27). B. (-3;-6;9). C. (3;6;,-9). D. (—9;-18;27).
Loi giai
Chgon D
Goi toa do cac diém trén ba tia Ox,Oy,Oz lan luot 1a 4(a;0;0), B(0;5;0),C(0;0;¢) véi a,b,c>0.

a_

2 a=-18
Vi G la trong tdm tam gidc ABC nén 52_12<:> b=-36.

c c=54

—=18

3

Goi phuong trinh mit cau (S) can tim la: x* +y* +2° —2mx—2ny—2pz+g=0. Vi (S) qua cac diém

0,A4,B,C néntacod hé:
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q=0 m=-9

36m+q=—18 n=—18
, © i

T2n+q=-36 p=27

~-108p+q=-54*> (¢=0
Vay toa d6 tim mat cu (S) 1a (-9;-18;27).

A A N - A 2 2 2 , .
CAiu 47. Trong hé truc toa dd Oxyz, cho mit cau (§):(x—cosa) +(y—cos B) +(z—cosy) =4 voi
a,f va y lan luot 1a ba gbc tao boi tia Ot bat ki v6i 3 tia Ox,Oy va Oz. Biét réng mit cau (S ) luon
tiép xtc v6i hai mat cau ¢ dinh. Tong dién tich ctia hai mat cau ¢ dinh d6 bang

A. 407 . B. 4rx. C. 20 . D. 36rx.
Loi giai
Chon A

Ta dé dang chirg minh dugc: cos® a +cos® f+cos” y =1

Mit cau (S) ¢6 tam I (cosa;cos f;cosy).

Suy ra tim / thudc mit cau (S')c6 tam O(0;0;0),R = \/cos2 a+cos’ B+cos’y =1

Mit cau (S) luén tiép xUc v&i hai mét cau (Sl),(S2 ) .

Mit cau (S,) c6 tim 1a O, ban kinh R, =|0I - R|=|1-2|=1.

Mit cau (S,) c6 timla O, bankinh R, =0l +R=1+2=3.

Vay tong dién tich hai mat cau bing 47 (R’ + R} ) =47z (1’ +3°) =40z

Céu 48. Trong khong gian v6i hé toa d6 Oxyz, cho diém M (1; —2;3). Goi I1a hinh chiéu vuong goc

cia M trén truc Ox . Phuong trinh nio du6i day la phuong trinh mit cau tdim I ban kinh IM ?

A. (x—1)2+y2+z2=13 B. (x+1)2+y2+22=17
C. (x+1)2+y2+22:13 D. (x—1)2+y2+22:\/ﬁ
Loi giai

Chon A
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Hinh chiéu vudng géc ciia M trén truc Ox 1a I (1; 0; 0) =M= \/E .Suy ra phuong trinh mit cau tim
I bankinh IM 1a: (x-1) +y* +2* =13,
Ciu 49. Trong khong gian Oxyz, cho diém 7(1;-2;3). Viét phuong trinh mat cdu tim 7, cit truyc Ox tai

hai diém 4 va B sao cho AB= 2\/§

A (x=1)"+(y+2)* +(z-3)* =16. B. (x—1)> +(y+2)’ +(z—3)> = 20.
C. (x=1)’ +(y+2)" +(z-3)" =25, D. (x=1)*+(y+2)* +(z-3)* =9.
Loi giai
Chon A

Goi H 1a trung diém AB suy ra H 13 hinh chiéu vudng goc ctia I 1én Ox nén H (1; O;O).
IH=\13=R=14=IH* + AH* = 4.

Phuong trinh mt cau la: (x— 1)2 +(y+ 2)2 +(z- 3)2 =16.

Cau 50. Trong khong gian Oxyz, cho diém M (l;—2;3). Goi I 1a hinh chiéu vuéng géc cia M trén

truc Ox . Phuong trinh ndo sau day 13 phuong trinh mit cdu tim / ban kinh IM ?

A. (x—l)2+y2+22:\/ﬁ. B. (x—l)2+y2+z2:l3.
C. (x+1)2+y2+22:13. D. (x+1)2+y2+22:l7.
Loi giai
Chon B

Véi diém M (1;-2;3) thi hinh chiéu vudng goc ciia M trén truc Ox 1a 1(1;0;0)

C6 IM =+/13 vay phuong trinh mit ciu tm 1(1;0;0) ban kinh IM la: (x—l)2 +y*+2z° =13

Cau 51. Trong khong gian voi hé toa d0 Oxyz, cho tr dién ABCD cb toa do dinh A(2; 0; 0),
B(0; 4; 0), C(0; 0; 6), A(2; 4; 6). Goi (S) 1a mat cau ngoai tiép t dién ABCD . Viét phuong trinh

mit cau (S’) c6 tim trung v6i tdm ctia mit ciu (S) va c6 ban kinh gdp 2 14n ban kinh cta mt cau ().
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A. (x—l)z+(y—2)2+(z—3)2 =56. B. x’+)’ +2°-2x—4y-62z=0.
C. (x+1)2+(y+2)2+(z+3)2 =14. D. X’ +y’ +2° - 2x+4y+62z-12=0.
Loi giai
Chon A

Goi phuong trinh mit cau (S) c6 dang: x* +y* +z° —2ax—2by —2cz+d =0.

Vi () 1a mat cau ngoai tiép t dién 4BCD nén ta co:

2240 +0°-2.4.2-2b0-2c0+d =0 —da+d =—4 a=1
0’ +4°+0°-2.a.0-2b4—-2.c0+d =0 —8b+d =-16 h=2
07 40" +6 ~2.00-2b0-26+d =0  |-12c+d =36 Te=3
22 4+4 46" -2.42-2b4-2c6+d=0 —4a—8b—12¢+d=-56  (d=0

= x2+y2+22—2x—4y—6z:O:>I(1; 2;3) va R=14 = R =214 .
Vay: mat cau (S') cotam I(1; 2; 3) va R':2\/ﬁ:(x—1)2+(y—2)2+(z—3)2 =56.

Céu 52. Trong khong gian voi hé toa do Oxyz, mit cau tdm [ (2;1;-3) va tiép xuc voi truc Oy cbd

phuong trinh 1a
A (x=2) +(y=1) +(z+3) = 4. B. (x=2) +(y-1) +(z+3)" =13,
C. (x=2) +(y=1) +(z+3) =9. D. (x—2)" +(y—1) +(z+3)’ =10.
Loi gidi
Chon B

Goi M 1a hinh chiéu cta I trén Oy = M (0;1;0)

Mit cdu (S) tam 7(2;1;-3) va tiép xitic véi truc Oy c6 ban kinh IM =13 .

Vay () co phuong trinh (x—2)" +(y—1)" +(z+3)" =13.

Céu 53. Trong khong gian Oxyz, cho mit cdu (S8):(x—1)"+(y—1)"+2* = 4. Mot mit ciu (S') c6 tam

I'(9;1;6) va tiép xc ngoai voi mit cau (S). Phuong trinh mat cau (8') la

A (x=9) +(y—1) +(z—-6) =64. B. (x=9) +(y—1) +(z-6) =144.
C. (x-9) +(y-1) +(z-6)' =36. D. (x+9) +(y+1) +(:+6)" =25,
Loi gidi
Chon A

Goi 7(1;1;0),R=2. II'=10.
Goi R’ 1a ban kinh cta mit cau (8.
Theo gia thiét,tacé R'+R=1I'< R'=1I'-R=8.

2

Khi d6 phuong trinh mt cau (§'): (x—9)2 +(y—1)2 +(z—6) =64.
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Céu 54. Trong khong gian Oxyz, cho diém H (1;2;-2). Mit phang () di qua H va cét céc truc Ox,

Oy, Oz tai A, B, C sao cho H la tryc tdm tam giadc ABC . Viét phuong trinh mit cau tAm O va tiép
xtc voi mét phiang ().

A X" +y +2° =81. B. X’ +y"+z° =1. C.x"+y"+z°=9. D. x*+y*+2z° =25.

Loi giai

Chon C

Taco H la tryc tim tam gidc ABC = OH 1 (ABC).

That vay :

oC L0A
OC L OB

= 0C 1 AB (1)

Ma CH 1 AB (vi H la tryc tam tam giac ABC) (2)

Tu (1) va (2) suy ra AB L (OHC) = AB L OH (*)

Tuong tw BC L (OAH) = BC L OH . (**)

Tir (*) va (**) suy ra OH L (ABC).

Khi d6 mit cau tim O tiép xtic mat phang (ABC) c6 ban kinh R=OH =3.

Véy mit cau tim O va tiép xtic véi mét phang (o) 1a (S):x” +y* +2° =9.

PHAN II. Céu tric nghiém ding sai. Trong mdi y A), B), C), D) & mdi céu, thi sinh chon diing hoiic
sai.

Céu 55. Trong khong gian Oxyz cho mit cau (S) c6 tim (0;-2;1) va ban kinh bing 2. Céac ménh dé
sau day dung hay sai?

A. Phuong trinh cia mit cau (S) la: x* +(y + 2)2 +

8]

B. Phuong trinh ctia mét cau (S) 1a: x* +(y— 2)2 +(z+1
C. Phuong trinh ctia mit cau (S) 1a: x> +(y—2) +(
D. Phuong trinh ciia mit cau () la: x* + (y +2) + (z 1

Loi giai



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu
A. B. C. D.

SAI SAI SAI PUNG

Phuong trinh mit cau tim (a;b;c) va ban kinh bing R : (x—a)2 +(y —b)2 + (z—c)2 =R’.
Vay phuong trinh mét cu (S) c6 tam 7(0;-2;1) va ban kinh bang 2 1a: x* +(y+ 2)2 +(z —1)2 =4,

Céu 56. Trong khong gian Oxyz cho hai diém I(1;1;1) va A4(1;2;3). Cac ménh d¢ sau ddy ding hay

sai?
A. Phuong trinh mit cdu c6 tim 7 va di qua diém 4 1a (x+ 1)2 +(y +1)2 +(z +1)2 =5
B. Phuong trinh mét cau ¢6 tm / va di qua diém 4 1a (x+ 1)2 +(y+ 1)2 +(z+ 1)2 =29
C. Phuong trinh mit cau ¢6 tim I va di qua diém 4 1a (x— 1)2 +(y- 1)2 +(z —1)2 =5
D. Phuong trinh mét cdu ¢6 tm 7 va di qua diém 4 1a (x— 1)2 +(y- 1)2 +(z— 1)2 =25
Loi giai
A. B. C. D.
SAI SAI PUNG SAI

Taco R=1I4=(1-1) +(2=1) +(3-1) =5
vay phuong trinh mit ciu tim / va di qua diém A4 c6 phuong trinh 13
(x—x,)2 +(y—y,)2 +(Z—ZI)2 =R’ :>(x—1)2 +(y—1)2 +(z—1)2 =5
Céu 57. Trong khong gian Oxyz, cho hai diém A(2;-1;-3) ; B(0;3;—1). Cac ménh d¢ sau ddy ding
hay sai?
A. Phuong trinh ciia m3t cdu duong kinh 4B 1a: (x—1)"+(y—1)" +(z+2)" =6
B. Phuong trinh ctia mit cu duong kinh 4B 1a:(x —1)2 +(y —1)2 +(z+ 2)2 =24
C. Phuong trinh ctia mat cu duong kinh 4B 1a:(x+1)" +(y+1)" +(z-2)" =24
D. Phuong trinh cua mit ciu co6 tAm 13 trung diém 4B va di qua hai diém A4,B la:

(x=1) +(y=1) +(z+2)" =6

Loi giai
A. B. C. D.
PUNG SAI SAI PUNG

Tam / mat cau 1a trung diém cta AB

1(1;1;-2) ban kinh R =%AB=%\/4+16+ %@
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(x=1) +(y-1) +(z+2) =6

Canh Diéu

Cau 58. Goi () 1a mat cAu di qua 4 diém A4(2;0;0), 8(1;3;0),C(~1;0;3),D(1;2;3). Cac ménh dé sau
day dung hay sai?

A. Mit cau (S) cotoadd tim la (1;,-1;1).

B. Mt cu () c6 toa do tam la (0;11).

C.Bankinh R cla mit cau (S) la R=6.

D. Ban kinh R cta mit cu (S)1a R -6

Loi giai
A. B. C. D.
SAI PUNG SAI PUNG

Goi ](a;b;c) 1a tAm mit cau di qua bdn diém 4, B,C,D . Khi do:

AJ* = BI? (61—2)2+bz+02Z(a—l)z-i-(b—3)2+c2
A’ =CI"' (a—2)2 +b*+¢? :(a+1)2 +b2+(c—3)2

AP =DI*  |(q=2) +b* +¢* =(a—1) +(b-2) +(c-3)
a-3b=-3 a=0

&a-c=-1 < 1b=1=1(0;1;1)
a—2b—-3c=-5 c=1

Bén kinh: R=I4=~2° +1* +1* = /6.
Cau 59. Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (S) c6 tim ndm trén mat phang Oxy
va di qua ba diém A(1;2;-4), B(1;-3;1), C(2;2;3). Cac ménh dé sau day dung hay sai?

A. Toa dd tam (/) ciia mat cau (S) 1a (2;-1;0).

B. Toa do tam (/) cua mat cﬁu(S) la (-2;1;0).

C. Bankinh R cta mat cau (S) 1a R=+26.

D.Bankinh R ciia mit cau (§) 1a R=26.

Loi gii
A. B. C. D.
SAI PUNG PUNG SAI

Goi tam I (a;b;c) va phuong trinh mat cau (S):x*+y*+2° —2ax—2by—2cz+d =0

Do Ie(Oxy)<:>c=0<:>(S):x2+y2+22—2ax—2by+d=0.
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Ae(S)  (2a+4b-d=21 [a=-2

Taco: \Be(S)e{2a-6b-d=11 <ib=1 .=R=+26
Ce(S) 4a+4b-d =17 d=-21

Vay 1(-2;1;0).R=~/26
Céu 60. Trong khong gian v6i hé truc toa do Oxyz, cho diém A(1;1;2),B(3;2;-3). Mat cau (S) co
tam / thudc Ox va di qua hai diém 4, B. Cac ménh dé sau dy dang hay sai?

A. Toa do tam (/) cia mat cﬁu(S) 1a 1(4;0;0)..

B. Ban kinh R cuia mit cau (S)1a R=14.

C. Mit cau () c6 phuong trinh x* + y* +2* —8x+2=0..

D. Mit cau (S) c6 phuong trinh x* + y* +z° —8x -2 =0.

Loi giai
A. B. C. D.
PUNG SAI PUNG SAI

Goi 1(a;0;0)eOx :>f4(1—a;1;2);ﬁ(3—a;2;—3).

Do (S) di qua hai diém 4,8 nén I4=IB < \(1-a) +5=/(3-a)’ +13 < 4a =16 < a =4

= (S) 6 tam /(4;0;0), bankinh R =I4=+/14.

:>(S):(x—4)2 +y +2 =4+ +2° -8x+2=0.

Céu 61. Trong khong gian Oxyz, mit cau (S) di qua diém A(l;—1;4) va tiép xuc voi cac mit phing
toa d6. Cac ménh dé sau day dang hay sai?

A. Mit cau (S) c6 phuong trinh (x— 3)2 +(y+3
)

(y+3) +(z+3)
B. Mt cu () c6 phuong trinh (x—3 ? +(y+3) +(z-3)" =9
C. Mit cau () c6 phuong trinh (x+3)2 +(y- 3)2 +(Z+3)2 =36
D. Mit cau (S) ¢6 phuong trinh (x+3)2 +(y- 3) +(z—3)2 =49.
Loi giai
A. B. C. D.
SAI PUNG SAI SAI

Goi /(a;b;c) 1a thm ctia mdt cau (S). Mt cau (S)tiép xuc voi cac mit phang toa do
1(1(09) = (1.(052)) = (1,(052)) | - ~I|-

Mit cdu (S)di qua 4(1;-1;4)
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{IA:R {IAZ:RZ @{(a1)2+(b+1)2+(c4)2:R2

o
a>0,c>0b<0 a>0,c>0:b<0 a=c=-b=R>0 (do(1))

2 2 2 5 2 _ 2 _
@{(a—l) +(-a+1) +(a—-4) =a @{m 12a+18=0 @{a 6a+9=0

a=c=-b=R>0 a=c=-b=R>0 a=c=-b=R>0
a=c=3

edb==3 =(8):(x-3) +(y+3) +(z-3)" =9.
R=3

PHAN III. Cau tric nghiém tra loi ngin. Mbi cAu héi thi sinh chi tra 101 dap an.
Céu 62. Trong khong gian Oxyz, cho mat cau (S) c6 tim 1(0;1;—2) va ban kinh bang 3 . Lap phuong
trinh cua (S).
Traloi: ....................
Loi giai
Dap an: X’ +(y-1)°+(z+2)° =3
Phuong trinh mit cau tim (a;b;c) va ban kinh bing R : (x—a)2 +(y —b)2 + (z—c)2 =R>.
Ta c6 mit cdu tim 7(0;1;—2) ban kinh béng 3 ¢6 phuong trinh 1a x* +(y—1)° +(z+2)* =9.
Cau 63. Trong khong gian véi hé toa @6 Oxyz , lap phuong trinh mat cau c6 tam [ (1;—4;3) va di qua
diém A(5;-3;2).
Traloi: ....................
Loi giai
Dap an: (x—1)" +(y+4) +(z-3)" =18
Miit cdu c6 tam 7(1;—4;3) va di qua diém A4(5;-3;2)nén c6 ban kinh R =14 =32
Vay phuong trinh mit cAu can tim la: (x— 1)2 +(y+ 4)2 +(z- 3)2 =18.
Céu 64. Trong khong gian Oxyz, cho hai diém A(1;1;1) va B(1;—1;3). Lap phuong trinh mit cau c6
duong kinh 4B .
Traloi: ....................
Loi giai
Pap an: (x—1)" +y* +(z-2)" =2
Goi I 1a tAm cua mat cau duong kinh 4B .

Khi do 1(1;0;2).

Bén kinh ctia mit cau la: R=%AB=%\/(1_1)2+(_1_1)z+(3_1)2 _f

Véy phuong trinh mgt ciu la: (x - 1)2 +y° +(z- 2)2 =2.
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Cau 65. Trong khong gian voi hé toa d6 Oxyz, cho 4(-1;0;0), B(0;0;2), C(0;-3;0). Tinh ban kinh

mit cdu ngoai tiép tor dién OABC.
Traloi: ....................
Loi giai
Jia
Pap an: —
P 2
Goi (S) la mat cdu ngoai tiép tir dién OABC.

Phuong trinh mét cau (S) c6 dang: x* +y* +z° —2ax—2by—2cz+d =0.

Vi O, 4, B, C thudc (S) nén ta co:

__1
d=0 a= B
1+2a+d =0 3
Sb=——.
4—detd=0
9+6b+d=0 |c=1
d=0
‘ 14
Vay ban kinh mat cau (S) la: R=Na*+b*+c—d = %JF%JF] =g.

Céu 66. Trong khong gian Oxyz, goi 7(a;b;c) 1a thm mit cau di qua diém A(1;—1;4) va tiép xtc véi
tAt ca cac mat ph'fmg toa do. Tinh P=a—-b+c.
Traloi: ....................
Loi gidi
Pap an: P=9
Vimit ciu tam 7 tiép xuc voi cac mit phing toa d6 nén d (1,(Oyz)) = d(l,(Ozx)) = d(I,(Oxy))

a=b=c
old ==k <]

a=-b=c

a=-b=—-c

Nhan thay chi ¢6 truong hgp a = —b = ¢ thi phuong trinh 47 =d (I , (Oxy)) c6 nghiém, cac truong hop
con lai vo nghiém.

That vay:

V6i a=—b=c thi I(a;—a;a)

Al=d(1,(0yx)) < (a=1) +(a-1) +(a-4) =a’ ©a’-6a+9=0 = a=3

Khid6 P=a-b+c=9.

Cau 67. Trong khong gian Oxyz , tim gia tri duong ctia m sao cho mat phang (Oxy) tiép xtic voi mat

cau (x—3)2+y2+(z—2)2 =m’+1.
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Traloi: ....................

Loi gidi
Pap an: m = \/g
Mit chu (S): (x=3) +37 +(z—=2) =m’ +1 co tam 1(3;0;2), ban kinh R =/m’+1.
(S) tiép xtc véi (Oxy) < d(],(Oxy)) =R
o2=Im*+1 & m? =3 < m=+3 (do m duong),
Ciu 68. Trong khong gian véi hé truc toa d6 Oxyz, cho ba diém A(1;2;-4), B(1;-3;1), C(2:2;3).
Tinh duong kinh ctia mét cau (S) di qua ba diém trén va c6 tm nam trén mit phang (Oxy).
Traloi: ....................
Loi gidi
Dap an: 2426

Goi tam mat cau 1a: I(x;y; 0).

{M:]B@ V=) +(y=2) +4 = J(x=1] +(y+3) +7
HIC T a2 4 =2+ =2 45

- (y=2) +4 =(y+3) +1°
x*=2x+1+16=x>—4x+4+9

10y=10 [x=-2
@{ g @{x = 1=2R =2\(-3)’ +(~1)’ +4” =226

2x=—4 y=1
Cau 69. Trong khong gian Oxyz, goi (S ) 14 mit cau di qua diém D(O;I;Z) va tiép xtc Vi cac tryuc
Ox, Oy, Oz tai cac diém A(a;0;0), B(0;6;0), C(0;0;c) trong d6 a, b, ¢ € R\{0;1} . Tinh ban kinh
cua (S).
Traloi: ....................

Loi giai

Dap an: 52
Goi / 1a tm ciia mit cau (S). Vi () tiép xtic véi cc truc Ox, Oy, Oz tai céc diem A4(a;0;0),
B(O;b;O), C(O;O;c) néntacod IA 1L Ox, IB L Oy, IC L Oz hay A, B, C tuong ung la hinh chiéu cua
I trén Ox, Oy, Oz = I(a;b;c).
= Mit cau (S) c¢6 phuong trinh: x* + y* +z° —2ax—2by —2cz+d =0 v6i a> +b* +c* —d > 0.

‘ a’=b"=c*=d (1)
Vi(S)dlquaA,B,C,Dnéntac(): .
5-2b—4c+d=0 (2)

Vi g, b, ceR\{0;1} nén 0<d #1. Mt khéc, tir (1)=> R=va* +b*+¢* —d =~2d .
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o THI: Tir (1)= b =c=+/d . Thay vao (*): 5-6yd +d =0 < d =25 (nhan).
= R=+225=52.
o TH2: Tir (1)= b=c=—/d . Thay vao (*): 5+6y/d +d =0 (vo nghiém).
o TH3: Tir (1)=b=+/d , c=—/d . Thay vao (*): 5+2Jd +d =0 (v6 nghiém).
o TH4: Tir (1)=b=—/d , c=+/d . Thay vao (¥): 5-2/d +d =0 (v6 nghiém).
Vay mit cdu (§) ¢6 ban kinh R =5v2.
Cau 70. Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;0,0), C(0;0;3), B(0;2;0). Tap
hop cac diém M théa min MA® = MB* + MC? 1a mit cau c6 ban kinh 13 bao nhiéu?
Traloi: ....................
Loi giai
Dap an: R= V2
Gia st M(x;y;z).
Ta co: MA® =(x—1)2+y2+zz; MB? =x2+(y—2)2+zz; MC? =x2+y2+(z—3)2.
MA* = MB*> + MC* < (x—l)2 +y’ 4zt =% +(y—2)2 +22+x7+ )’ +(z—3)2
& 2x+1=(y=2) +x*+(z-3)" & (x+1) +(y-2) +(2-3)" =2.
Vay tap hop cac diém M théa man MA> = MB* + MC? 1a mit cAu c6 ban kinh 1a R=+2 .
Cau71. Trong khéng gian Oxyz, xét mit ciu (S ) c6 phuong trinh dang

x*+y*+2° —4x+2y—2az+10a=0. Tap hop cic gia tri thuc cia a dé (§)cé chu vi duong tron lon

bang 87.
Traloi: ....................
Loi giai
Dap an: a ={-1;11}
Dudng tron 16n ¢6 chu vi bang 8 nén ban kinh cua (S) 1a i—n =4,
n

Tur phuong trinh cia (S) suy ra ban kinh cta (S) la \/22+12 +a’—10a .

a=-1
Do dé: V2> +1> +a’ —10a =4 < :
a=11
A A . e 1 A N o A 2 2 2
CAu 72. Trong khong gian véi hé truc toa d Oxyz, cho mit cau (S):(x—1) +(y—-2) +(z-3) =25
va hinh nén (H) c6 dinh 4(3;2;-2) va nhan A7 1am truc déi xtmg véi 7 13 thm mit cau. Mot dudng

sinh cta hinh nén (H ) cat mit cau tai M, N sao cho AM =3AN . Viét phuong trinh mit cau dong tdm

v6i mat cau () va tiép xuc voi cac dudng sinh ctia hinh non (H).
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Traloi: ....................

Loi giai

Pap an: (x—l)2+(y—2)2+(z—3)2 :?

Goi hinh chiéu vudng goc ctia 7 trén MN 1a K .

X 1 Z 1 )
D¢ thay AN = NK = 34M , mat cau () c6tam 7(1;2;3) vabankinh R =5

23

C6 AM.AN = AI’ -R*> =4 = AN® =§:>KN:AN:_3 = IK =VIN?> - KN’ :_2313—.

Nhan thiy mit cau dong tdm véi mit cau () va tiép xtc véi cac duong sinh cua hinh noén (H) chinh 1a

\ 213
mit cau tam /(1;2;3) c6 ban kinh IK = —

Vay phuong trinh mit cau can tim 1a: (x—l)2 +(y- 2)2 +(z —3)2 = %

Céu 73. Trong mit phang toa dd Oxyz, cho bén diém A(0;-1;2), B(2;-3;0), C(-211), D(0;-13).
Goi (L) 1a tap hop tit ca cac diém M trong khong gian théa man dang thire MAMB = MC.MD =1. Biét
rang (L) 1a mot duong tron, dudng tron d6 c6 ban kinh r bang bao nhiéu?
Traloi: ....................

Loi gidi

Dap an: r =£

Goi M (x;;z) 1a tap hop céc diém théa man yéu ciu bai toén. Ta c6
AM =(x;y+1;z-2), BM =(x-2;y+3;z), CM =(x+2;y~1;z-1), DM =(x;y+1;z-3).

MAMB =1

Tur gia thiét: MAMB =MC.MD =1< .
MC.MD =1

x(x+2)+(y+1)(y—1)+(z—1)(z—3):1

x(x—2)+(y+1)(y+3)+z(z—2):1 X+ 42 =2x+4y—-2z+2=0
-
X+ Y 427 +2x—4z+1=0
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Suy ra quy tich diém M 1a duong tron giao tuyén ciia mit cau tam 7, (1,—-2;1), R, =2 va mit cau tim

12(—1;0;2), R, =2.

AN
\/
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CHU DE 2

UNG DUNG MAT CAU TRONG KHONG GIAN

Cau 1. Trong khong gian hé truc toa o Oxyz (don vi trén mdi truc 1a kildomét) mot tram phat song dién
thoai cua nha mang Vinaphone dugc dat ¢ vi tri / (l; -2; —3) va duoc thiét ké ban kinh phu séng 1a

5000m .

a) Str dung phuong trinh mat cau dé mé ta ranh giéi bén ngoai ving phu séng trong khong gian.

b) Nha ban Minh Hién va ban Tric Linh ¢6 vi tri toa d6 1an lugt 1a M (1;2;0) va N(-3;1;0). Hoi
Minh Hién va Trac Linh dung dién thoai tai nha thi co thé su dung dich vu cta tram nay khong?
Cau 2. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 14 kilomét) mot tram phat song rada
cia Nga duoc dit trén ban ddo Crimea & vi tri /(—2;1;—1) va duoc thiét ké phat hién may bay ctia dich &

khoang céach t6i da 500km .

| IS
L e | v
T s el
ey s3k
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a) St dung phuong trinh mit cau dé mo ta ranh giGi bén ngoai ving phat song ciia rada trong khong
gian.

b) Hai chiéc may bay do tham cta My va Anh dang bay & vi tri co6 toa do lan luot la
M (—200;100; —250) va N(350;—100;300) . Héi rada ctiia Nga c6 thé phat hién ra hai chiéc may bay do
tham cua My va Anh khong?
Céiu 3. Trong khéng gian hé truc toa do Oxyz (don vi trén mdi truc 13 kilomét), dai kiém soat khong luu
san bay Cam Ranh — Khanh Hoa & vi tri O (O; 0; O) va duoc thiét ké phat hién may bay & khoang cach tbi
da 600km . Mot may bay cua hing Viét Nam Airlines dang & vi tri , chuyén dong theo duong thang d co

x=-1000+100¢

phuong trinh < y =-200+80¢ (¢ R) va huéng vé dai kiém soat khong luu (nhu hinh v&).
z=10

a) Sir dung phuong trinh mat cau dé mé ta ranh gidi bén ngoai ving phat song cta dai kiém soat
khong luu trong khong gian.

b) Xéc dinh toa dg vi tri sém nhat ma may bay xuét hién trén man hinh ra da va toa do vi tri ma may
bay bay ra khdi man hinh ra da.

¢) Tinh khoang cach ngin nhét giita may bay véi dai kiém soat khong luu.
Cau 4. Trong khong gian véi hé toa d0 Oxyz, cho hinh chép S.ABCD, ddy ABCD la hinh chit nhat.
Biét A(0;0;0),D(2;0;0),B(0;4;0),5(0;0;4).
a) Viét phuong trinh mét cdu ngoai tiép hinh chop S.4BCD .
b) Tinh goc tao boi hai duong thing AC' va B'D.
Cau 5. Cho tr dién SABC, c6 SA4,5B,SC d61 mdt vudng goc va SA4=5,58=2,5SC =4. Chon hé toa

d6 Oxyz nhu hinh v&, viét phuong trinh mét cau ngoai tiép hinh chop S4BC.
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Céu 6. Cho hinh lap phuong ABCD.A'B'C'D' ¢6 d6 dai canh bang 1. Chon hé toa dd Oxyz nhu hinh
v&, viét phuong trinh mit cau ngoai tiép hinh 1ap phuong 4BCD.A'B'C'D' .

n‘t’z D.’

I
'l I
B v
I )
|
|
|

Cau 7. Cho hinh 13p phuong ABCD.A'B'C'D’ c¢6 d6 dai canh béng 2a. Chon hé toa d0 Oxyz nhu

hinh veé.
l‘tz D.’
|
B” : ¥
I A
I
Al £4
- - = D
y C

a) Viét phuong trinh mat cau ngoai tiép hinh 1ap phuong ABCD.A'B'C'D' .
b) Tinh khoang cach tir C' dén mit phéng (CB 'D ') .

¢) Tinh goc tao boi hai duong thang AC' va B'D.
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CHU DE 2

UNG DUNG MAT CAU TRONG KHONG GIAN

Cau 1. Trong khong gian hé truc toa 0 Oxyz (don vi trén mdi truc 1a kildomét) mot tram phat song dién
thoai cua nha mang Vinaphone dugc dat ¢ vi tri 7 (l; -2; —3) va duoc thiét ké ban kinh phu séng 1a

5000m .

a) Str dung phuong trinh mat cau dé mé ta ranh giéi bén ngoai ving phu séng trong khong gian.
b) Nha ban Minh Hién va ban Tric Linh ¢6 vi tri toa d6 1an lugt 1a M (1;2;0) va N(-3;1;0). Hoi
Minh Hién va Trtc Linh dung dién thoai tai nha thi co thé su dung dich vu cta tram nay khong?
Loi giai
a) Phuong trinh mit cdu dé mo ta ranh gidi bén ngoai vung phu séng trong khong gian 1a:
(x—1) +(y+2)" +(z+3) =25

b)

e Taco: IM =(1-1) +(2+2) +(0+3)’ =5
Vi IM =R =5 néndiém M (1;2;0) ndm trén mgt cu . Vay ban Minh Hién c6 thé st dung dich vu ciia

tram nay.

e Taco: IN = (=3-1) +(1+2) +(0-3)’ =34 >5
Vi IN > R nén diém N (—3;1; O) nam ngoai mit cau . Vay ban Trac Linh khong thé sir dung dich vu cta

tram nay.
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Cau 2. Trong khong gian hé truc toa d@ Oxyz (don vi trén mdi truc 1a kilomét) mot tram phat song rada
cia Nga duoc dit trén ban ddo Crimea & vi tri /(—2;1;—1) va duoc thiét ké phat hién may bay ctia dich &

khoang cach téi da 500km .

e W YIS 2 o e e

a) St dung phuong trinh mit cau dé mo ta ranh giGi bén ngoai ving phat song ciia rada trong khong
gian.

b) Hai chiéc may bay do tham cia My va Anh dang bay & vi tri co toa do lan luot la
M (—200;100; —250) va N (350;—100;300) . Hé1 rada ctia Nga c6 thé phat hién ra hai chiéc may bay do
thdm ctia My va Anh khong?

Loi giai

a) Phuong trinh mit cau dé mo ta ranh gii bén ngoai ving phat séng cua rada trong khong gian 1a:
(x+2) +(y—1)" +(z+1)" = 250000

b)

e Taco: IM =J(~200+2)" +(100—1)’ +(-250+1)" ~335,6 <500

Vi IM <R nén diém M nam trong mit cdu . Vay chiéc may bay do tham ctia My c6 thé bi phat hién boi

tram rada nay.

e Taco: IN =4(350+2) +(=100—1)’ +(300+1)’ ~ 474 < 500

Vi IN <R nén diém N nam trong mit ciu . Vay chiéc may bay do tham ctia Anh c6 thé bi phat hién boi

tram rada nay.
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Cau 3. Trong khong gian hé truc toa d60 Oxyz (don vi trén moi tryuc 1a kilomét), dai ki€ém soat khong luu

san bay Cam Ranh — Khanh Hoa ¢ vitri O (0; 0; O) va duoc thiét ké phat hién may bay & khoang cach t6i
da 600km . Mot may bay cua hing Viét Nam Airlines dang & vi tri , chuyén dong theo duong thing d co
x =-1000+100¢

phuong trinh < y =-200+80¢ (¢ R) va huéng vé dai kiém soat khong luu (nhu hinh v&).
z=10

a) Sir dung phuong trinh mat cau dé moé ta ranh gidi bén ngoai ving phat song cta dai kiém soat
khong luu trong khong gian.

b) Xéc dinh toa dg vi tri s6m nhat ma may bay xuét hién trén man hinh ra da va toa do vi tri ma may
bay bay ra khdi man hinh ra da.

¢) Tinh khoang cach ngin nhét giita may bay véi dai kiém soat khong luu.

Loi gidi

Cau 4. Trong khong gian vdi hé toa do Oxyz, cho hinh chop S.ABCD, ddy ABCD la hinh chir nhat.
Biét A(0;0;0),D(2;0;,0),B(0;4;0),5(0;0;4).
a) Viét phuong trinh mit cau ngoai tiép hinh chép S.4BCD .
b) Tinh gbc tao boi hai dudng thing AC' va B'D.
Cau 5. Cho tr dién SABC, c6 SA4,S5B,SC d61 mdt vudng goc va SA=5,5B=2,5C =4. Chon hé toa

d6 Oxyz nhu hinh v&, viét phuong trinh mit cau ngoai tiép hinh chop S4BC .
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Céu 6. Cho hinh lap phuong ABCD.A'B'C'D' ¢ d6 dai canh bang 1. Chon hé toa dd Oxyz nhu hinh
v&, viét phuong trinh mit cau ngoai tiép hinh 1ap phuong 4BCD.A'B'C'D' .

n‘t’z D.’
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Cau 7. Cho hinh 13p phuong ABCD.A'B'C'D’ c¢6 d6 dai canh béng 2a. Chon hé toa d0 Oxyz nhu

hinh veé.
l‘tz D.’
|
B” : ¥
I A
I
Al £4
- - = D
y C

a) Viét phuong trinh mat cau ngoai tiép hinh 1ap phuong ABCD.A'B'C'D' .
b) Tinh khoang cach tir C' dén mit phéng (CB 'D ') .

¢) Tinh goc tao boi hai duong thaing AC' va B'D.
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CHU PE 3

BAI TOAN LIEN QUAN VI TRi TUONG POI GIUA MAT PHANG VOI MAT CAU

Cho mit cau S(I;R) va mat phang (P). Goi H 14 hinh chiéu vudng goc cua I 1én (P) va c6
d = IH 13 khoang cach tir I dén mit phang (P). Khi do:

« Néu d > R: Mit ciu va mit phang khong c6 diém chung.

i ub
« Néu d =R: Mit phang tiép xtic mat cau. Lac d6 (P) 1a mit phang tiép dién cua (S) va H 1a tiép
H

« Néu d <R: mit phang (P) cit mit cau theo thiét dién 1a duong tron c6 tim H va ban kinh

r=~R>—IH>.

diém.
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VI TRi TUONG POI GIUA MAT PHANG VOI MAT CAU

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong

an.

Cau 1. Trong khong gian v6i hé toa do Oxyz, cho mit cau (§):x* +y* +2> —2x-2y—-2z-22=0 va

mit phang (P):3x—2y+6z+14=0. Khodng cach tir tim / ctia mit cau () dén mit phing (P) bang
A. 2. B. 4. C.3. D. 1.

Chu2. Trong khong gian voi h¢ toa d0Oxyz, cho mit cdu (S):x’ +y° +2° =1 va mit phing

(P):x+2y-22z+1=0.Tim ban kinh r dudng tron giao tuyén cua (S) va (P).

B.r:&. C.r=

A.rzl. l D. r=
3 3 2

V2
=
Ciu 3. Trong khong gian Oxyz cho mit ciu (S) X" +y +7 —2x—4y—62=0. Puong tron giao
tuyén cua (S ) v6i mat phang (Oxy) c6 ban kinh 1a
A.r=3. B. r=+/5. C.r=+6. D. r=A/14.
Cau4. Trong khong gian Oxyz, cho mit cau (S )tém I(a;b;c) ban kinh bang 1, tiép xtic mdt phang
(Oxz). Khing dinh nao sau ddy ludn dung?
A. |a|=1. B.a+b+c=1. C. |p|=1. D. [d|=1.
Cau 5. Trong khong gian Oxyz, cho mit cau (S): (x—Z)2 +(y+1)2 +(z+ 2)2 =4 va mit phing (P):
4x—3y—m=0. Tim tat ca céc gia tri thuc cta tham s6 m dé mat phang (P) va mit cu () c6 dung 1

diém chung.
A.m=1. B. m =-1 hoac m =-21.
C. m=1 hoac m=21. D. m =-9 hoac m=31.

Cau 6. Trong khong gian Oxyz, cho mit cau (S):x2 +y°+2° —2x+4y+2z-3=0. Viét phuong
trinh mit phing (Q) chura truc Ox va cit (S ) theo mot dudng tron ban kinh bang 3.

A. (Q):y+3z=0. B. (0):x+y-2z=0. C.(Q):y-z=0. D. (0):y-2z=0.
Cau7. Trong khong gian Oxyz, cho mit cau (S) : (x - 1)2 +(y - 2)2 + (Z + 1)2 =45 va mit phang
(P):x+y—-z-13=0. Mit cau (S) cdt mit phdng (P) theo giao tuyén la duong tron c6 tim (a;b;c)
thi gia tri cia a +b + ¢ bang

A. -11. B. 5. C.2. D. 1.

Cau8. Trong khong gian Oxyz, ho mit cau (S):x*+y’+z°-2x-2z-7=0, mit phing

(P):4x+3y+m=0.Gia trj cla m démit phang (P) cit mit cau (S).
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m>11 m>4
A.{ . B.-19<m<11. C.-12<m<4. D[ .
m<-19 m<—12
Cau9. Trong khong gian Oxyz, cho mit cau (S):(x—a)2+(y—2)2+(z—3)2:9 va mat phing
(P):2x+y+2z=1.Gidtri cia a dé (P) cat mit cau (S) theo duong tron (C)

A. —£<a<l B.—1—7<a<l. C.8<axl. D. 8<a<l.
2 2 2 2

Cau 10. Trong khong gian Oxyz, cho mat cau (§):x’+)”+z°—4x+2y+2z-10=0, mit phing
(P):x+2y-2z+10=0. Ménh dé nao dusi day ding?

A. ( ) tiép xuc voi (S)
B. (P) cit ( ) theo giao tuyén 1a duong tron khac duong tron 16n.
C. (P) ( ) khong c6 diém chung.
D. ( ) cat ( ) theo giao tuyén 1a duong tron 16n.
Cau 11. Trong khong gian véi hé truc toa do Oxyz, cho mit phing (P) :mx+2y—-z+1=0 (m la tham
s6). Mt phang (P) cat mat cau (S):(x - 2)2 +(y- 1)2 +27* =9 theo mot duong tron co ban kinh bang 2.
Tim tat ca cac gia tri thuc cua tham s6 m?

A. m=+1. B. m=+2++/5. C. m=+4, D. m=6+25.
Cau 12. Trong khong gian Oxyz, cho mat phang (P):2x+3y+z—11=0. Mit cau (S)cé tim
1(1;-2;1)va tiép xuc voi mat phéng (P) tai diém H , khi do H c6 toa do la:

A.H(-3;-1;,-2). B. H(-1;-5;0). C. H(1;5;0). D. H(3;1;2).
Cau 13. Trong khong gian véi hé truc toa d6 Oxyz cho mat phing (a) c6 phuong trinh
2x+y—z—1=0 va mit cau (S) c6 phuong trinh (x—l)2 +(y—1)2 +(z+2)2 =4. X4c dinh ban kinh r

ciia dudng tron 14 giao tuyén clia mét phang () va mat cu (S).

NIV 23 215 N

A r=——. B. r=—— C.r=——. D.r="——
3 3 3 3

PHAN II. CAu tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.
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A «, A P \ 2 2 2 \ < 2 .
Céu 14. Cho mit cau (S) c6 phuong trinh (x—3) +(y+2) +(z—1)" =100 va mit phang (&) c6

phuong trinh 2x—2y—z+9=0. Tinh ban kinh cua dudng tron (C) 1a giao tuyén ciia mit phing (a) va
mit cau (S).

Traloi: ....................

Céu 15. Trong khong gian Oxyz , cho mit phang (P):2x—y—2z-1=0 vadiém M (1;-2;0). Mt cau
tam M , ban kinh bang J3 cét phang (P) theo giao tuyén 1a duong tron c6 ban kinh bang bao nhiéu?
Traloi: ....................

Céu 16. Trong khong gian voi hé truc toa dd Oxyz, cho mat phing (P):2x+2y+z-m’—3m=0 va
mit cau (S): (x—l)2 +(y+1)2 +(z—1)2 =9 . Tim tit ca cac gia tri cia m dé (P) tiép xuc véi (S).
Traloi: ....................

Céu 17. Trong khong gian Oxyz, cho mit cdu (S): (9(—2)2 +(y—4)2 +(z —1)2 =4 va mit phang (P):
x+my+z-3m—1=0. Tim tit ca cac gia tri thuc cia tham s6 m dé mit phang (P) cit mat cau (S)

theo giao tuyén 1a dudng tron c6 duong kinh bang 2.
Traloi: ....................

Ciau 18. Trong khong gian v&i hé truc toa d6 Oxyz, cho mit cdu c6 phuong trinh
(S) X+ 422 +2x—4y—6z+m—-3=0. Tim s6 thyc cia tham s6 m d& mat phing
(B):2x—y+2z-8=0 cét () theo mdt duong tron ¢ chu vi bang 87 .

Traloi: ....................

Cau 19. Trong khong gian Oxyz cho hai mit phing (P):2x—y+z-2=0 va (Q):2x-y+z+1=0.
S mat cau di qua 4 (l; —2;1) va tiép xuc véi hai mat phfmg (P) ,(Q) la bao nhiéu?

Traloi: ....................

Ciu 20. Trong khong gian voi hé toa dd Oxyz, cho mit chu (S):(x—1)" +(y—1)’ +z* =4 v mot diém
M(2;3;1). Tt M ké duge vo s6 cac tiép tuyén toi (S), biét tp hop céc tiép diém 1a duong tron (C).
Tinh ban kinh 7 ctia duong tron (C).

Traloi: ....................

Céu 21. Trong khong gian voi hé toa dd Oxyz, xét cac diém A(0;0;1), B(m;0;0), C(0;n;0), D(L;1;1)
véi m>0; n>0 va m+n=1.Biét rang khi m, n thay doi, ton tai mot mat cu cb dinh tiép xuc véi mat
phiang (ABC) vadiqua D. Tinh bankinh R cta mit cau d6?

Traloi: .......oonn..
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LAP PHUONG TRINH MAT CAU LIEN QUAN PEN MAT PHANG

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Mdi ciu héi thi sinh chi chon mdt phwong
an.
Céu 22. Trong khong gian Oxyz, viét phuong trinh mit cau c6 tm 7(2;1,—4) va tiép xtc v6i mit
phang (a):x-2y+2z-7=0.

A X+ +20 +4x+2y-82-4=0. B. x’+y +z° +4x-2y+82z-4=0.

C.xX"+y +z2"—4x-2y+82z-4=0. D. X’ +y +2z"—4x-2y-8z-4=0.
Céu 23. Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (S) c6 tam 7(3;2;-1) va di qua diém
A(2;1;2). Mt phang nao dudi day tiép xuc voi () tai 42

A. . x+y+3z-9=0 B. x+y-3z+3=0 C.x+y-3z-8=0 D. x-y-3z+3=0
Ciu 24. Trong khong gian v6i hé toa do Oxyz, cho mit phing (P):x—2y+2z-2=0 va diém
I(-1;2;—1). Viét phuong trinh mat cdu (S) c6 tm / va cit mat phing (P) theo giao tuyén la duong
tron c¢6 ban kinh bang 5.

A (8):(x+1) +(y=2) +(z+1)" =25. B. (8):(x+1) +(y=2) +(z+1)" =16.

C. (8):(x=1) +(y+2) +(z-1) =34. D. (8):(x+1)" +(y—=2) +(z+1)" =34.
Céu 25. Trong khong gian véi hé toa d0 Oxyz, mit cau(S) c6 tam 7(-1;2;1) va tiép xtc v6i mat
phang(P): x—2y—2z—2=0 c6 phuong trinh 1a

A (x+1) +(y-2) +(z-1)" =3, B. (x—1) +(y+2) +(z+1)" =9.

C. (x+1) +(y=2) +(z-1)" =9. D. (x+1) +(y-2) +(z+1) =3.
Cau 26. Trong khong gian Oxyz, cho mit ciu (S) c6 tam 7(1;2;1) va cat mit phang
(P):2x—y+2z+7=0 theo mot dudng tron c6 duong kinh bang 8. Phuong trinh mit cu (S) 1a

Ao (x=1) +(y=2) +(z-1)" =81, B. (x—1) +(y-2) +(z-1)" =5.

C. (x+1) +(y+2) +(z+1)" =9. D. (x=1)" +(y-2)" +(z-1)" =25.
Cau 27. Trong khong gian véi hé truc toa do Oxyz , phuong trinh nao dudi day 1a phuong trinh ctia mat
cau c6 tim /(3;1;0) va tiép xtc v6i mt phang (P):2x+2y—z+1=07

A. (x+3)2+(y+1)2+22=3. B. (x+3)2+(y+1)2+22:9.

2

C. (x—3)2+(y—1)2+22:3. D. (x—3)2+(y—1) +2°=9.
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Cau 28. Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co tam/(2;1;1) va mit
phang(P):2x+y+2z+2=0. Biét mit phang (P) cat mit cau (S) theo giao tuyén 1a mot duong tron
¢6 ban kinh bang 1. Viét phuong trinh ctia mét cau (S )

A (S):(x+2) +(y+1) +(z+1)" =8 B. (S):(x+2)" +(y+1)’ +(z+1)* =10

C. (8):(x=2)" +(y—=1)" +(z-1)* =8 D. (8):(x=2)" +(y-1)° +(z-1)* =10
Ciu 29. Trong khong gian voi hé truc toa dd Oxyz , phuong trinh ndo dudi dy 1a phuong trinh mat cau
di qua ba diém M(2;33), N(2-1-1), P(-2;-1;3) va co6 tim thudc mat phing
(a):2x+3y—-z+2=0.

A X+ +27 +4x-2y+62+2=0 B. X’ + )y +27=2x+2y-22z-2=0

C.x +y* +2°-2x+2y-2z-10=0 D. x’+y*+2° —4x+2y—-62z-2=0
Céu 30. Trong khong gian véi hé toa do Oxyz, cho diém 7(—3;0;1). Mit cau(S)cod tam/ va cit mat
phang (P):x—2y—2z—1=0 theo mdt thiét dién 14 mot hinh tron. Dién tich ctia hinh tron ndy bang 7.
Phuong trinh mét cau () 1a

A. (x+3) +y +(z-1) =4. B. (x+3)+y* +(z-1)* =25.

C. (x+3)+y +(z-1)* =5. D. (x+3)+ )y +(z-1)> =2.
Cau 31. Trong khong gian véi hé toa do Oxyz, cho mit phing (P) x—2y+2z-2=0 va
diém7(~1; 2; —1). Viét phuong trinh mit cdu (§) c6 tim / va cit mit phang (P) theo giao tuyén la
duong tron c¢6 ban kinh bang 5.

A (S):(x+1) +(y=2) +(z+1)" =25. B. (S):(x+1) +(y=2) +(z+1)" =16.

C. (8):(x=1) +(y+2) +(z-1) =34. D. (8):(x+1) +(y=2) +(z+1) =34.

PHAN II. Cau tric nghiém tra 16i ngan. Mbi cau héi thi sinh chi tra 16i dap an.

Céu 32. Trong khong gian Oxyz, cho diém A(l;2;3). Lap phuong trinh cia mit cau tim A va tiép xac
v6i mat phang x—2y+2z+3=0.

Traloi: ....................

Cau 33. Trong khong gian Oxyz, cho mat phing (P) X+2y-2z+3=0 va mit ciu (S) co tam
1 (0;—2;1) . Biét mat phang (P) cit mit cau (S ) theo giao tuyén 1a mot dudng tron co dién tich 27 .
Lap phuong trinh mat ciu (S ) .

Traloi: ....................

Céu 34. Trong khong gian, cho bon mit cau c6 ban kinh 1an luot 1a 2,3,3,2 (don vi do dai) tiép xuc

ngoai véi nhau. Mt cau nho nhat tiép xtic ngoai véi ca bon mat cau noéi trén cd ban kinh bang bao nhiéu?
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Traloi: ....................
, 2 . .
Cau 35. Trong khong gian Oxyz, cho mat cau (S):x* +)° +(z—\/§) =3. C6 tat ca bao nhiéu diém

A(a ;b;c) (a,b,c 1a cac sb nguyén) thudc mit phang (Oxy) sao cho co it nhit hai tiép tuyén cua (S ) di

qua A4 va hai tiép tuyén do6 vuong gdc vdi nhau?

Traloi: ....................
Céu 36. Trong khong gian Oxyz, cho mit cau (S):x* + )’ +(z—1)2 =5. C6 tat ca bao nhiéu diém
A(a,b,c) (a,b,cla cac sb nguyén) thugc mat phéng (Oxy) sao cho c6 it nhét hai tiép tuyén cua (S ) di
qua A va hai tiép tuyén d6 vudng goc véi nhau?
Traloi: ....................
Céu 37. Trong khong gian Oxyz, cho mit cau: (S):x*+)’ +(z+1)2 =5. Co tat ca bao nhiéu diém
A(a ;b;c) (a, b, cla cac s6 nguyén) thudc mit phang (Oxy) sao cho c6 it nhat hai tiép tuyén cua (S ) di
qua A4 va hai tiép tuyén d6 vuéng goc nhau?

A. 20. B. 8. C.12. D. 16.

Traloi: ....................

Cau 38. Trong khong gian véi hé toa d0 Oxyz, cho diém H(I;Z;—Z). Mat phéng (a) diqua H va cit
cac truc Ox, Oy, Oz lan luot tai cac diém 4, B,C sao cho H 1a tryc tim cta tam gidc ABC . Lap phuong
trinh mat cau ngoai tiép tr dién OABC.

Traloi: ....................

Céu 39. Trong khong gian Oxyz, mit ciu (S) di qua diém A(2;-2;5) va tiép xtic véi ba mat phang
(P):x=1,(Q):y=-1va (R):z =1 cé ban kinh bang bao nhiéu?

Traloi: ....................

Céu 40. Trong khong gian Oxyz, xét sb thuc m e (0;1) va hai mit phing (o):2x—y+2z+10=0 va

X z LY . Xe c el A A - - A , by s g ..
(B) —+ IL +T =1. Biét rang, khi m thay doi c6 hai mat cau co dinh tiép xuc dong thoi véi ca hai mat
m l—-m

phang (o),(B). Tong ban kinh cta hai mt cau d6 bang bao nhiéu?

Traloi: ....................

Cau4l. Trong khéng gian  Oxyz, cho diém  4(2;15-5) va mit  phing
(P): 2mx+(m2 +1)y+(m2 —l)z—lO =0. Biét rang khi m thay d0i, ton tai hai mat cau cd dinh tiép xtc
v6i mit phang (P) va cung di qua 4 . Tong ban kinh ciia hai mat ciu d6 bang bao nhiéu?

Traloi: .......conn...
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Ciu 42. Trong khong gian v6i h¢ toa do Oxyz cho A4(-3;1;1), B(1;-1;5) va mdt phéing

(P):2x—y+2z+11=0. Mt ciu () di qua hai diém 4, B va tiép xtic v6i (P) tai diém C. Biét C luén
thugc mot duong tron (7') c¢b dinh. Tinh ban kinh » cta duong tron (T).

Traloi: ....................

Céu 43. Trong khong gian Oxyz, cho cac diém M (2;1;4), N(5;0;0), P(1;-3;1). Goi I(a;b;c) la tam
ciia mit ciu tiép xic v6i mit phing (Oyz) dong thoi di qua cac diém M, N, P. Tim ¢ biét ring
a+b+c<5

Traloi: ....................
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DANG 3

LAP PHUONG TRINH MAT PHANG LIEN QUAN PEN MAT PHANG MAT CAU

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Chu 44. Trong khong gian toa d0 Oxyz, cho mit cau (S) c6 dudng kinh AB véi A(6;2;-5),
B(—4;0;7). Viét phuong trinh mgt phang (P) tiép xtic véi mit cau (S) tai 4.

A. (P):5x+y—6z+62=0. B. (P):5x+y—6z—62=0.

C. (P):5x—y—-6z-62=0. D. (P):5x+y+6z+62=0.

Cau 45. Trong khong gian Oxyz , cho mit phang (Q) song song v&i mit phang (P) 2x=2y+z+7=0.
Biét mp(Q) cit mat cdu (S):x* +(y+2)* +(z—1)" =25 theo mdt duong tron c6 ban kinh » =3. Khi d6
mit phang (Q) c6 phuong trinh 1a:

A x—y+2z-7=0. B.2x-2y+z+17=0.

C.2x-2y+z+7=0. D.2x-2y+z-17=0.

Cau 46. Trong khong gian Oxyz cho mit cau (S) X’ 4+’ +2°+2x—4y—6z+5=0. Mit phang tiép
xtc v6i (S) va song song véi mit phang (P):2x—y+2z-11=0 c6 phuong trinh la:

A 2x—y+2z-7=0. B.2x-y+2z+9=0. C.2x—y+2z+7=0. D.2x-y+2z-9=0.
Cau47. Trong khong gian Oxyz, mit phing (P) chia truc Ox va cit mit
cau(S):x’ +y* +z> —2x+4y+2z-3=0 theo giao tuyén 1a duong tron c6 ban kinh bang 3 c6 phuong
trinh la:

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

Céu 48. Trong khong gian Oxyz, cho mit cau (S) X+ 22 +22-2=0 va diém K(2; 2;0) . Viét
phuong trinh mit phang chira tat ca cac tiép diém cia cac tiép tuyén vé tir K dén mit cau (S ) .

A 2x+2y+z-4=0. B. 6x+6y+3z-8=0.

C.2x+2y+z+2=0 D. 6x+6y+3z-3=0.

Chu 49. Trong khong gian Oxyz, cho mit cdu (S):x”+y* +z° —2x+6y—4z-2=0 va mit phing
():x+4y+z-11=0. Viét phuong trinh mit phang(P), biét (P) song song véi gid cua vecto
v=(1;6;2), vudng goc véi () va tiép xtc véi ().

A [x—2y+z+3=0 B {3x+y+4z+120

x=2y+z-21=0 3x+y+4z-2=0
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C 4x-3y—-z+5=0 D 2x-y+2z+3=0
Tl 4x-3y-z-27=0 Cl2x—y+2z-21=0

Cau 50. Trong khong gian v6i hé truc toa do Oxyz, cho mat phang (P) cd phuong trinh
x—2y-2z-5=0 va mit cau (S) c6 phuong trinh (x—l)2 +(y+2)2 +(z+3)2 =4. Tim phuong trinh
mit phing song song v6i mit phang (P) va dong thoi tiép xtc véi mit cau ().

A. x=-2y-2z+1=0. B. —x+2y+2z+5=0.

C. x-2y-2z-23=0. D. —x+2y+2z+17=0.
Céu 51. Trong khong gian v6i hé truc toa @ Oxyz cho mit cau (§):x’ +3° +2> —2x+6y-4z-2=0,
mit phang (& ):x+4y+2z-11=0. Goi (P) 1a mit phang vudng gbc véi (a),(P) song song véi gid clia
vecto ;=(l; 6;2) va (P) tiép xtc véi (S). Lap phuong trinh mét phing (P).

A 2x—-y+2z-2=0va x-2y+z-21=0. B. x-2y+2z+3=0va x-2y+z-21=0.
C.2x-y+2z43=0va 2x-y+2z-21=0. D. 2x—y+2z+5=0va 2x-y+2z-2=0.
Céu 52. Trong khong gian véi hé toa dd Oxyz, viét phuong trinh mat phang tiép xtc voi mit cau

x=2 y-1 =z

(x=1+y*+(z+2)°=6 dong thoi song song vo&i hai duong thang d, R

x—y+2z-3=0 x+y+2z-3=0
A. B. C.x+y+2z+49=0 D. x—y+2z+9=0

X—y+2z+9=0 xX+y+2z+9=0

q : _4 4
Cau 53. Trong khong gian Oxyz, cho mat phang (P) chira duong thang d : al 3 = % == +4 va tiép xtc

voi mat cau (8):(x=3)" +(y+3)" +(z-1)" =9. Khi d6 (P)song song voi mit phing nao sau day?
A. 3x—-y+2z=0. B. 2x+2y-z+4=0.
C.x+y+z=0 D. Pap an khac.
Cau 54. Trong khong gian voi hé toa dd Oxyz, cho mat cau (8):(x+1)" +(y—1)° +(z+2) =2 va hai

duong thiang d x;2 = % =z _11 ; A % = % =z _11 . Phuong trinh nao dudi day la phuong trinh cia mot

mit phang tiép xuc véi (S ), song song voi d va A?
A. y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0

Céu 55. Trong khong gian Oxyz, cho mit cau (S):(x—1)2+(y—2)2+(z—3)2=1, duong thang

x=6 y-2 z-2
-3 2

A va diém M (4;3;1). Trong cac mit phang sau mit phang nao di qua M , song

song v6i A va tiep xtic voi mat cau (S)?

A. 2x-2y+5z-22=0. B. 2x+y+2z-13=0.
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C.2x+y-2z-1=0. D. 2x—y+2z-7=0.
Cau 56. Trong khong gian Oxyz cho mit cau (S) X’ +y*+2°-2x-4y—-6z—2=0 va mit phing
(a) :4x+3y-12z+10=0. Lap phuong trinh mit phang ( ﬂ) thoa man dong thoi cac diéu kién: Tiép
xuc voi (S ); song song voi (a ) va cit truc Oz & diém co cao do duong.

A. 4x+3y—-12z-78=0. B. 4x+3y—-12z-26=0.
C. 4x+3y—-12z+78=0. D. 4x+3y—-12z+26=0.

Cau 57. Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (S): x° +y* +z° —2x+2z+1=0 va

duong thang d :%:yT_zzil. Hai mat phang (P), (P') chia d va tiép xtic voi (S) tai T, T'. Tim
toa do trung diém H cua TT'.
an(-TLT) g og(5.2.7) MERNE: PNEERE
636 63 6 63 6 636

Cau 58. Trong khong gian v&i hé toa do Oxyz, cho hai diém A(1;0;0), B(0;0;2) va mat cau
(8):x*+y* +2’ =2x—2p+1=0. S mit phang chira hai diém A, B va tiép xtc véi mit cau () la

A. 1 mit phang. B. 2 mit phang. C. 0 mit phang. D. V6 s6 mit phang.

PHAN II. CAu tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.

Cau59. Trong khong gian Oxyz, cho mit phang (P):x-2y+z+7=0 va mit cau
(S):x*+»”+2° —2x+4z-10=0. Goi (Q) la mit phing song song v6i mit phang (P) va cat mit cau
(S) theo mdt giao tuyén la dudng tron c6 chu vi bang 67 . Lap phuong mét phang (Q).

Traloi: ....................

Céu 60. Trong khong gian Oxyz, cho mit cau (S):x* +»” + 2> —=2x—4y—-6z—-2=0 va mit phang
(a):4x+3y—12z+10=0. Lap phuong trinh mat phang (A3) théa man dong thoi cac diéu kién: tiép xuc
v6i (5); song song voi (a)va cit truc Oz ¢ diém c6 cao d duong.

Traloi: ....................

Cau 61. Trong khong gian véi hé toa d§0 Oxyz cho mat phéng (Q): x=2y+z-5=0 va mat ciu
(8):(x—1) +y* +(z+2)" =15. Mit phang (P) song song v6i mit phang (Q) va cit mat cau (S) theo
giao tuyén 1a mot dudng tron cé chu vi bang 67 ? Lap phuong mit phang (P).

Traloi: ....................

Céu 62. Trong khong gian Oxyz, cho mit cau (S):(x—1)2+(y—2)>+(z—3)* =1 va diém A(2;3;4).
Tim tap hop diém M thudc (S) sao cho dudng thing AM tiép xuc véi (S).

Traloi: ....................
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Chu 63. Trong khong gian véi hé truc Oxyz, cho diém A(2-2;2) va mit cau

(S) Xt +y? +(z+2)2 =1.Piém M di chuyén trén mit ciu (S) dong thoi thoa méin OM .AM =6. Tim

tap hop diém M .

Traloi: ....................

Cau 64. Trong khong gian voi hé toa d0 Oxyz, cho mat cAu (S) : (x—l)2 +(y—1)2 +(z—1)2 =1 va
diém A4(2;2;2). Xét cac diem M thudc mit cdu (S) sao cho dwong thang AM ludn tiép xtc véi (S).
Tim tap hop diém M .

Traloi: ....................

Ciu 65. Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(a;0;0), B(0;5;0), C(0;0;¢) voi

a,b, c>0. Biét rang (ABC) di qua diém M (%,%,%} va tiép xGc voi mat cau
2 2 : 72 1 1 1
(S):(x—l) +(y—2) +(z—3) =7.T1nh ?+b—2+c—2,

Traloi: ....................
Céu 66. Trong khong gian Oxyz, cho cac diem M (2;1;4), N(50;0), P(L—3;1). Goi /(a;b;c)1a thm
clia mit cdu tiép xuc véi mit phang (Oyz) ddng thoi di qua cac diém M, N, P. Tim c biét ring

a+b+c<5.

Traloi: ....................

Chu 67. Trong khong gian Oxyz, cho mit cau (S): x? + ) +(Z_1)2 =4 vadiém A4(2;2;2). Tir 4 ké
ba tiép tuyén AB, AC, AD véi B, C, D la cac tiép diém. Viét phuong trinh mét phang (BCD).
Traloi: ....................

Chu 68. Trong khong gian Oxyz, cho hai mat cau (S): x’+)° +(z—1)2 =25 va (§'):
(x—l)2 -|—(y—2)2 +(z—3)2 =1. Mit phang (P) tiép xuc (S') va cat (S) theo giao tuyén 1a mot dudng
tron ¢6 chu vi bang 6. Tinh khoang cach tir O dén (P) bang

Traloi: ....................

Cau 69. Trong khong gian v&i hé toa dd Oxyz cho mat cau (S ) c6 phuong trinh
x4y 4z —2(a+4b)x+2(a—b+c)y+2(b—c)z+d =0, tim / nam trén mit phing (oc) c¢b dinh.
Biét rang 4a+b—2c¢ =4 . Tim khoang cach tir diém D(l; 2;— 2) dén mit phang (oc) .

Traloi: ....................

Cau 70. Trong khong gian Oxyz, cho ba diém A(I;Z;I), B(3;—1;1) va C(—l;—l;l). Goi (Sl) la mat
cau c6 tim A, ban kinh bang 2 ; (Sz) va (S3) 13 hai mit cau c6 tdm lan luot 1a B, C va ban kinh déu

bang 1. Hoi c¢6 bao nhiéu mit phang tiép xuc véi ca ba mit cau (Sl ) , (S2 ) , (S3) :
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Traloi: ....................

Cau 71. Trong khong gian Oxyz, cho hai diém A(

5443 7-3 5-N3 7443 ) . s
5 ;7;3], B(T; 5 ;3} va mat cau

(S):(x=1)>+(y=2)*+(z—3)’ =6. Xét mit phing (P):ax+by+cz+d =0, (a,b,c,deZ:d<-5) 1a

mit phang thay doi luon di qua hai diém 4, B. Goi (N) 14 hinh nén c6 dinh 1a tim ciia mat cau (S) va

duong tron day 1a duong tron giao tuyén cia (P) va (S). Tinh gid tri cia T = |a +b+c+d | khi thiét dién

qua tryc ctia hinh nén (N) ¢6 dién tich 16n nhat.

Traloi: ....................

Ciu 72. Trong khong gian Oxyz, cho ba mit ciu (Sl):(x+3)2 +(y—2)2 +(z—4)2 =1,

(Sz):x2 -|—(y—2)2 -1-(2—4)2 =4 va (S3):x2 +y>+2° +4x—4y—1=0. Hoi c6 bao nhiéu mit phang tiép

xtic véi ca ba mit cau (S,), (S,), (S;)?

Traloi: ...,
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CHU PE 3

BAI TOAN LIEN QUAN VI TRi TUONG POI GIUA MAT PHANG VOI MAT CAU

Cho mit cau S(I;R) va mat phang (P). Goi H 14 hinh chiéu vudng goc cua I 1én (P) va c6
d = IH 13 khoang cach tir I dén mit phang (P). Khi do:

« Néu d > R: Mit ciu va mit phang khong c6 diém chung.

i ub
« Néu d =R: Mit phang tiép xtic mat cau. Lac d6 (P) 1a mit phang tiép dién cua (S) va H 1a tiép
H

« Néu d <R: mit phang (P) cit mit cau theo thiét dién 1a duong tron c6 tim H va ban kinh

r=~R>—IH>.

diém.
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VI TRi TUONG POI GIUA MAT PHANG VOI MAT CAU

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Cau 1. Trong khong gian v6i hé toa do Oxyz, cho mit cau (§):x* +y* +2> —2x-2y—-2z-22=0 va

mit phang (P):3x—2y+6z+14=0. Khodng cach tir tim / ctia mit cau () dén mit phing (P) bang

A.2. B. 4. C.3. D. 1.
Loi giai
Chon C
; ~2+6+14
Mit cau (S) co tam 7(1;1;1). Vay d([,(P)):wzi.

V9+4+36

Céu2. Trong khong gian voi h¢ toa d0Oxyz, cho mit clu (S):x’ +y° +2° =1 va mit phing

(P):x+2y—2z+1=0.Tim ban kinh r dudng tron giao tuyén cua (S) va (P).
V2

B.r:&. C.r= D.r=—.

1 1
A.r=—. —.
3 3 2 2

Loi giai
Chon B

s

P

Mt cau c6 tam 0(0;0;0), ban kinh R =1.
Khodng ciach d(O,(P)) = %

Bén kinh dudng tron giao tuyén 1a r =y R* —d* = ¥

Cau 3. Trong khong gian Oxyz cho mit ciu (S) X" +y +7 —2x—4y—62z=0. Puong tron giao

tuyén cua (S ) v6i mat phang (0xy) c6 ban kinh 1a

A. r=3. B.r:\/g. C.r:\/g. D. r=+/14.
Loi giai
Chon B
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Mit chu (S) ¢6 tam 7(1;2;3) va bankinh R=+/1* +2>+3* =/14.
Khoang cach tir tim / dén mit phang (Oxy) la d =3, suy ra ban kinh duong tron giao tuyén can tim la
r=\R*-d’ :\/g.
Cau4. Trong khong gian Oxyz, cho mit cau (S)tdm I(a;b;c) béan kinh bang 1, tiép xtc mit phang
(Oxz). Khang dinh nao sau dy ludn dung?

A. |a|=1. B.a+b+c=1. C. |p|=1. D. |d=1.

Loi giai

Chon C

Phuong trinh mit phang (Oxz): y =0.

Vimit cau (S)tdm I(a;b;c) ban kinh bang 1 tiép xtc véi (Oxz) nén ta co:

d(I;(Oxz)) =1 |p|=1.

Cau 5. Trong khéng gian Oxyz, cho mit ciu (S): (x—2)" +(y+1) +(2+2) =4 va mit phing (P):
4x—3y—m=0. Tim tat ca c4c gia trj thyc cua tham sé m d¢ mat phang (P) va mit cau () c6 ding 1

diém chung.

A.m=1. B. m =-1 hoac m =-21.
C. m=1 hoac m=21. D. m =-9 hoac m=31.
Loi gidi
Chon C

Ta c6 mit cau (S): (x—2)2 +(y+1)2 +(z+2)2 =4 cotam /(2;-1;-2), bankinh R=2.
Mit phang (P) va mit cau (S) c6 ding 1 diém chung khi va chi khi mdt phang (P) tiép xtc v6i mit

m=
m=21

: 42-3.(-1)-
cau (S) <:>d(],(P))=R<:>| (-1) m|:2 <:>|11—m|=10<:>{
V813

Cau 6. Trong khong gian Oxyz, cho mit cau (S):x2+y2+zz—2x+4y+22—320. Viét phuong

trinh mat phang (Q) chta truc Ox va cat (S ) theo mot duong tron ban kinh bang 3.

A. (Q):y+3z=0. B. (0):x+y-2z=0. C.(Q):y-z=0. D. (Q):y-2z=0.
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Loi giai
Chon D
(Q) chra truc Ox nén c6 dang By+Cz =0 (32 +C* # O).
(S) cotam I(1;—2;-1) vabankinh R=3.
Ban kinh duong tron giao tuyén r =3.
Vi R=r nén IG(Q).
< —-2B-C=0 vi B, C khong dong thoi bang 0 nén chon B=1=>C=-2.
Vay (Q):y-2z=0.
Cau7. Trong khong gian Oxyz, cho mit cau (S):(x —1)2 +(y- 2)2 +(z+ 1)2 =45 va mit phang
(P):x+y—z-13=0. Mit cau (S) cdt mit phang (P) theo giao tuyén 1a dudng tron c6 thm 7(a;b;c)
thi gia tri cua a +b + ¢ bang

A. -11. B. 5. C. 2. D. 1.
Loi gidi

Chon B
Mit cdu (S) c6 tam 4(1;2;-1) va ban kinh R =3/5.
Mit cau (§) cdt mat phang (P) theo giao tuyén la dudng tron c6 tdm 7 (a;b;c) = I 1a hinh chiéu cua

a+b—-c—-13=0
IG(P) l-a=k
. _. =
A=kn,  |2-b=k
~l-c=-k

A 1én mp(P) @{ :>(1—k)+(2—k)—(—1+k)—13=O<:>k=—3
= 1(4;5;-4).
Vay a+b+c=5.
Cau8. Trong khong gian Oxyz, ho mit cau (S):x*+y’+z°—2x-2z-7=0, mit phang
(P):4x+3y+m =0 . Gi4 tri ctia m dé mat phang (P) cat mat cau (S)
m>11 m>4
A. . B.-19<m<1l. C.-12<m<4. D. .
m<-19 m<—12
Loi giai
Chon B
(8):x’+y*+2z°—2x-2z-7=0 c6 tm 7(1;0;1) va ban kinh R =3
[4.143.0+ m|
— <3

N4 +3°

(P) cét mit cau (S) < d[];(P)] <Re

|m+4|<15e-19<m<11

Chon dap an A.
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Cau 9. Trong khoéng gian Oxyz, cho mat cau (S):(x—a)2+(y—2)2+(z—3)2:9 va mit phing

(P):2x+y+2z=1.Gidtri chia a dé (P) cat mit cau (S) theo duong tron (C)

A, —<a<—. B.—<a<—. C.-8<ax<l. D. 8<a<l.

2 2 2
Loi gidi

ChonC
(8):(x—a) +(y—2) +(z-3)" =9 cotam 7(a;2;3) va cb ban kinh R=3
(P) cét mit cau (S) theo dudng tron (C) < d[l;(P)] <R

2.a+2+23-1
=N

V22412422

<3c>|2a+7|<9<:>—8<a<1

Cau 10. Trong khong gian Oxyz, cho mit ciu (S):x2+y2+22—4x+2y+22—10=0, miat phang

(P):x+2y—2z+10=0. Ménh d¢ nao dusi day dung?

cat (S) theo giao tuyén la dudng tron khac dudng tron 16n.
va (S) khong c6 diém chung.
P) cét () theo giao tuyén 1a duong tron 16n.
Loi giai
Chon A

Mit cau (S)c6 tam I =(2;-1;-1), ban kinh R=/4+1+1—(-10) =~/16 =4

_ |2+2.(—1)—2(—1)+10| 2,

Khoang cach tir tim 7 &én mit phang (P) la: d(l,(P))
12 +22+(-2) 3

Ta thdy: d(1,(P))=R, vay (P) tiép xtic véi ().
Céu 11. Trong khong gian véi hé truc toa o Oxyz, cho mit phang (P):mx+2y—z+1=0 (m la tham
s0). Mit phing (P) cdt mat cau (S):(x - 2)2 +(y- 1)2 +2z* =9 theo mot duong tron co ban kinh bang 2.
Tim tAt ca céc gia tri thuc cua tham $6 m?
A. m=+1. B. m=42++/5. C. m=+4, D. m=6+245.
Loi gidi
Chon D
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N—
Tir (S):(x=2)" +(y—1) +2* =9 taco tam I =(2;1;0) ban kinh R=3.Goi H la hinh chiéu vudng goc

cua I trén (P) va (P)N(S)=C(H;r) voi r=2

2m+2-0+1  [2m+3]

- Nm?+4+1 _\/m2+5

Tacé IH =d(I;(P)) < IH

A A N 7 r 2 2 2 (2m+3)2
Theo yéu cau baitodntacd R =IH" +r° < 9=-—>—"—+4
m +5
=6-25
o m-12m+16=0o| s
m:6+2x/§

Chu 12. Trong khong gian Oxyz, cho mat phang (P):2x+3y+z—11=0. Mit cau (S)c6 thm
I1(1;-2;1) va tiép xtc véi mit phang (P)tai diém A , khi d6 H c6 toa do 1a:
A.H(-3;-1;-2). B. H(-1;-5;0). C. H(1;5;0). D. H(3;1;2).
Loi giai
Chon D
(S)cé tm I(1;-2;1) va tiép xtic v6i mat phang (P)tai diém H = H 1a hinh chiéu ciia / 1én (P)

x=1+2¢
Duong thang di qua 7(1;-2;1) va vudng goc véi (P) 1a d:{y=-2+3t(tR)
z=1+t

H(1+26;3t-2;1+1)ed

He(P)e2(1+2t)+3(3r-2)+(1+1)-11=0 =1 =1

= H(3;1;2)

Céau 13. Trong khong gian v6i hé truc toa do Oxyz cho mit phing (@) c6 phuong trinh
2x+y—z-1=0 va mit cdu (S) c6 phuong trinh (x—1)"+(y—1)"+(z+2)’ =4. Xac dinh ban kinh r

ciia dudng tron 14 giao tuyén clia mét phang () va mat cu (S).
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A.r B. r C.r D.r=—

3

242 23 2415 27
3 3 3

Loi gidi
Chon B
Mit cau (S) c6 tim 7(1;1;—2) va bankinh R=2. Goi d 1a khoang cach tir tim / dén mét phing (a).

_2

Taco d=d(I,(a)) 3

Khi do tacod: r =+ R*—d? =¥.

PHAN II Céu tric nghiém tra 10i ngin. M3i ciu héi thi sinh chi tra 161 dap an.

Céu 14. Cho mit cdu (S) c6 phuong trinh (x—:’v)2 +(y+2)2 +(z—1)2 =100 va mat phang () c6
phuong trinh 2x—2y—z+9=0. Tinh ban kinh cua dudng tron (C) 1a giao tuyén cia mit phing (a) va
mit cau (S).

Traloi: ....................

Loi giai

D4p 4n: ban kinh duong tron (C) bang 8.

Goi / 1a tAm mit cau (), H 1a hinh chiéu vuéng goc cua / 1én mit phang () va 4B 1a mot dudng
kinh ciia duong tron (C).

D& thdy /(3;-2;1), I4=10, IH =d(I,(a))=6 suy ra HA=~14*~IH* =8.

Vay ban kinh duong tron (C) béng 8.

Céu 15. Trong khong gian Oxyz, cho mit phang (P):2x—y—2z-1=0 vadiem M (1;-2;0). Mt cau
tam M , ban kinh bang J3 cét phing ( P) theo giao tuyén la dudng tron c6 ban kinh bang bao nhiéu?

Traloi: ....................
Loi giai

Pap an: 2
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Mt cAu thm tdm M , ban kinh bing R =+/3 cét phing (P) theo giao tuyén 1a duong tron tim H , ban

kinh 7 suyra r =~ R’ -~ MH" .

V6i MH =d (M,(P))= |2'1#_1| =1.Suyra r=./(\/§)2 ~12 =42.
27+17+2

Cau 16. Trong khong gian vé6i hé truc toa do Oxyz, cho mit phiang (P):2x+2y+z-m*~3m=0 va

mit cau (S): (x—l)2 +(y+l)2 +(z—1)2 =9 . Tim tit ca cac gia tri cia m dé (P) tiép xuc véi (S).
Traloi: ....................
Loi giai
m=2
Dap an: {
m=-5
I(l;—l;l)

Tacod (S):
(S) {R:3

o , [1—m* =3m| m+3m-10=0 [m=2
D¢ (P) tiép xtc v6i (S) thi d(I;(P))=R< —s - 3o SN

m®+3m+8=0 m=-5

Céu 17. Trong khong gian Oxyz , cho mit cau (S): (x—2)2 +(y—4)2 +(z—1)2 =4 va mjt phing (P):
x+my+z—3m-1=0. Tim tit ca cac gia tri thuc cia tham sb m dé mat phang (P) cit mat cau (S)

theo giao tuyén 1a duong tron c6 duong kinh bang 2.
Traloi: ....................
Loi gidi

Pap an: m=1
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Mit cau (S): (36—2)2 +(y—4)2 +(z—1)2 =4 c6tim 1(2;4;1),bén kinh R=2.

2+4m+1-3m-1]  |m+2]
VI+m® +1 m® +2

Mt phang (P) cit mit cau () theo giao tuyén la dudng tron c6 dudng kinh bang 2 nén bén kinh

Tacéod d (I,(P))

duong tron giao tuyén r=1.

2
Tacod R? =d2(1,(P))+r2<:>4=(mz;2)+1<:>m2+4m+4:3(m2+2) S2m —4m+2=0 om=1.
m+2

Cau 18. Trong khong gian v&i hé truc toa d6 Oxyz, cho mit cdu c6 phuong trinh
(S):x*+y*+2°+2x-4y—6z4m-3=0. Tim s0 thyc cua tham s6 m dé mit phéng
(B):2x—y+2z-8=0 cét () theo mdt duong tron c6 chu vi bang 87 .
Traloi: ....................
Loi giai
Pap an: m=-1
Ta co (S):x2 +yt+2° +2x—4y—6z-l—m—3:O<::>(x+l)2 -l—(y—2)2 +(z—3)2 =17-m.
(S) 1a phuong trinh ctia mit cau thi 17-m >0 < m<17.
Khido 7(-1;2;3); R= J17—m 14n luot 1a tm va ban kinh cua (S).
Pé mit phing ( p ) 2x—y+2z—-8=0 cit (S ) theo thiét dién 1a mot dudng tron co chu vi bang 87 thi
duong tron do c6 ban kinh r =4.
Tacé R =d*(1,(B))+r’ ©17-m=16+2< m=-1 (TMDK).
Cau 19. Trong khong gian Oxyz cho hai mit phang (P):2x—y+z—2=0 va (Q):Zx—y+z+1:0 .
S6 mat cau di qua 4 (l; —2;1) va tiép xuc véi hai mat phfmg (P) ,(Q) la bao nhiéu?
Traloi: ....................
Loi giai

Dap an: 0
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Tacs M(0:2) < (P) > d((P0)) =a((2) -

d(A;(P)) = g;d (43(0)) =Vo = d(as(0)) = d (as(P)) +a(():(P))

Vay khong c6 mit cau thoa yéu cau bai toan
Céau 20. Trong khong gian véi hé toa 46 Oxyz , cho mit cau (S) : (x—l)2 +(y —1)2 +2° =4 va mot diém
M (2;3;1). T M ké dugc vo sd cac tiép tuyén t6i (), biét tap hop céc tiép diém 1a dudng tron (C).
Tinh ban kinh 7 ctia duong tron (C).
Traloi: ....................

Loi giai

Dap an: r:ZT

M
Mit cau (§) c6 thm 7(1;1;0) va ban kinh R=2.
Tacd IM =(1;2;1) va IM =6
Goi H la mot tiép didm tuy y khi ké tiép tuyén tir Oxyz dén mit cdu, khi d6 MH =~IM*>-R*> =4/2.

Goi O la tam cta duong tron (C) khi dé /M L HO va HO=r.

Tacé HIHM = HO.IM = r = 2-HM 22 - 23 ,
IM J6 3

Céu 21. Trong khong gian voi hé toa dd Oxyz, xét cac diém A(0;0;1), B(m;0;0), C(0;n;0), D(L;1;1)
véi m>0; n>0 va m+n=1.Biét rang khi m, n thay doi, ton tai mot mat cu cb dinh tiép xuc véi mat
phang (ABC) vadiqua D. Tinh bankinh R cta mat cau d6?
Traloi: ....................

Loi giai
Pap an: R=1
Goi [/ (1;1;0) 1a hinh chiéu vuéng goc ctia D 1én mit phang (Oxy)

Ta c6: Phuong trinh theo doan chin ctia mit phang (4BC) la: SR A
m n
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Suy ra phuong trinh tong quat cia (ABC) 1a nx+my +mnz —mn =0

|1 —mn|

Mit khac d (I;(ABC))=

RN =1 (Vi m+n=1)va ID=1=d((I;(4BC)).
m+n +mn

Nén ton tai mat cau tim / (1a hinh chiéu vudng goc cua D 1én mit phing Oxy ) tiép xuc voi (4BC) va

diqua D.Khido R=1.

DANG 2

LAP PHUONG TRINH MAT CAU LIEN QUAN PEN MAT PHANG
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PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Céu 22. Trong khong gian Oxyz, viét phuong trinh mit cau c6 tdm 7(2;1,—4) va tiép xtc v6i mit

phang (a):x—2y+2z—7:0.

A X+ +20 +4x+2y-82-4=0. B. x’+y +z° +4x-2y+82z-4=0.
C.xX’+y +z"—4x-2y+82z-4=0. D. X’ +y +2z"—4x-2y—-8z-4=0.
Loi giai
Chon C

:|2—2.1+2.(—4)—7|:5.

M3t cu can tim c6 ban kinh R = d([,(a))
124 (-2)" +22

Phuong trinh mét ciu can tim 1a (x—2)2 + (y —1)2 +(z + 4)2 =25
Sx+y +2—4x-2y+82-4=0.
Cau 23. Trong khong gian vdi hé toa d§ Oxyz, cho mat ciu (S ) co tam 1 (3;2;—1) va di qua diém
A(2;1;2). Mat phing nao dudi day tiép xtc véi (S) tai A2

A. x+y+3z-9=0 B. x+y-3z+3=0 C.x+y-3z-8=0 D. x—y-3z+3=0

Loi giai

Chon B
Goi (P) 1a mit phang can tim. Khi d6, (P) tiép xtic v6i (S) tai A4 khi chi khi (P) di qua 4(2;1;2) va
nhan vecto 74 =(-1;-1;3) lam vecto phap tuyén. Phuong trinh mat phang (P) 1a
—x—y+3z-3=0&x+y-3z+3=0.
Chu 24. Trong khong gian v6i hé toa do Oxyz, cho mit phing (P):x—2y+2z-2=0 va diém
1 (—l; 2;—1) . Viét phuong trinh mit cau (S ) c6 tam I va cat mat phang (P) theo giao tuyén 1a dudng

tron c6 ban kinh bang 5.

A (S):(x+1) +(y=2) +(z+1)" =25. B. (8):(x+1) +(y=2) +(z+1)" =16.
C. (8):(x=1) +(y+2) +(z-1)" =34. D. (8):(x+1) +(y-2) +(z+1)’ =34.
Loi giai

Chgon D
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Goi & 1a khoang cach tir tim 7 dén mit phang (P) ta co:

-1-4-2-2|

r=a ()= P+(-2) +2°

Ban kinh mat cau (S) la: R =\/r2 +h =\/52 +32 =34
Phuong trinh mt cau (S) 1a: ()c+1)2 +(y—2)2 +(z+1)2 =34,
Cau 25. Trong khong gian vGi hé toa d0 Oxyz, mat céu(S) co tam (-1;2;1) va tiép xtic v6i mit

phang(P): x—2y—2z-2=0 c6 phuong trinh la

A (x+1) +(y=2) +(z-1)" =3, B. (x—1) +(y+2) +(z+1)" =9.
C. ()c+1)2 +(y—2)2+(z—1)2 =9. D. ()c+1)2 +(y—2)2+(z+1)2 =3.
Loi giai
Chon C

Vi mit cu tim 7(-1;2;1) tiép xtc véi mat phang (P): x—2y—2z—2 =0 nén ban kinh
[-1-2.2-2.1- 2|
FEE

Cau 26. Trong khong gian Oxyz, cho mit ciu (S) co tam [ (1;2;1) va cit miat phing

R=d(1,(P

=3 :>(S):(x+1)2+(y—2)2+(z+1)2 =9.

(P) :2x—y+2z+7=0 theo mot duong tron cd duong kinh bang 8. Phuong trinh mit ciu (S ) la

Ao (x=1) +(y=2) +(z-1)" =81. B. (x—1) +(y-2) +(z-1)" =5.
C. (x+1)" +(y+2) +(z+1)" =9. D. (x=1) +(y-2)" +(z-1)" =25.
Loi gidi

Chon D
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Khoang cach tir tim / dén mat phang (P) la
2.1-242.1+7]

= =3.
J2 (1) +22

Puong tron giao tuyén c6 duong kinh bang 8 nén ban kinh duong tron 1a r =4

d=d(I,(P))

Ban kinh cta mit cau (S)lé R= \/a’2 +r = \/32 +4* =5,
Vay phuong trinh mit cau (S) la (x—l)2 + (y - 2)2 +(z —l)2 =25.
Cau 27. Trong khong gian véi hé truc toa d0 Oxyz , phuong trinh nao dudi day la phuong trinh ctia mét

cau c6 tam 7(3;1;0) va tiép xtic véi mit phang (P):2x+2y—z+1=07?

A. (x+3)2+(y+1)2+22:3. B. (x+3)2+(y+1)2+22:9.
C. (x=3) +(y-1)"+2* =3. D. (x-3) +(y-1)" +2=9.
Loi giai
Chon D

Goi (S) la mat cdu c6 tam Iva tiép xuc véi (P) c6 R la ban kinh. Khi do ta co:
23+2.1-0+]
J2 420+ (-1)

Vay phuong trinh cua (S) 1a ()6—3)2 +(y—1)2 +2°=9.

d(1,(P))=R=R

Cau 28. Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co tam/(21;1) va mit
phrfmg(P) :2x+ y+2z+2=0. Biét mat phing (P) cit mat cau (S) theo giao tuyén 1a mot dudng tron

¢6 ban kinh bang 1. Viét phuong trinh ctia mét cau (S )

A (S):(x+2) +(y+1) +(z+1)" =8 B. (8):(x+2)* +(y+1)" +(z+1)° =10
C. (S):(x=2) +(y-1)" +(z-1)* =8 D. (8):(x=2)" +(y=1)" +(z=1)* =10
Loi giai
Chgon D

Goi R,7 1an luot 14 ban kinh cia mat cau (S ) va dudng tron giao tuyén
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2
Taco R =r2+(d(1,(P)))2 :1+(|2.2+1.1+2.1+2|j 10

V2P 114+2°

Mt cdu (S)tam 7(2;1;1)ban kinh R=+101a (x—2)" +(y—1)" +(z-1)" =10.

Cau 29. Trong khong gian véi hé truc toa dd Oxyz , phuong trinh nio duéi day 1a phuong trinh mat cau
di qua ba diém M(2;3;3), N(2-1-1), P(-2;-1;3) va co6 tam thudc mat phéng

(a):2x+3y—z+2=0.

A X+ +2° +4x-2y+62+2=0 B. x’+y°+z"-2x+2y-2z-2=0
C.x’+y +2°-2x+2y-2z-10=0 D. X’ +y*+z° —4x+2y—-62z-2=0
Loi giai
Chon D.

Gié str phuong trinh mdt cau (§) c6 dang x* +y° +z° —2ax—2by —2cz+d =0.
Dicu kién: @’ +5” +¢” —d > 0(*)
Vi mit cau (S) di qua 3 diém M (2;3;3), N(2;-L-1), P(-2;—1;3) vacé tim I thudc mp(P) nén ta

da+6b+6c—d =22 a=?2

o . 4a-2b-2c—-d =6 b=-1
c6 hé phuong trinh g T/ m(*)
4a+2b—6¢c+d=-14 c=3
2a+3b—-c=-2 d=-2

Vay phuong trinh mit cau la: x* + y* +z° —4x+2y—6z—2=0.
Cau 30. Trong khong gian véi hé toa do Oxyz, cho diém [ (-3;0;1). Mat cau (S)cod tam/ va cat mat
phang (P):x—2y—2z—1=0 theo mot thiét dién 13 mot hinh tron. Dién tich ciia hinh tron nay bang 7.

Phuong trinh mit cau (S) 1a

A. (x+3)2+y2+(z—1)2 =4, B. (x+3)2+yz+(z—1)2 =25.
C. (x+3)+y +(z-1)* =5. D. (x+3)+ )y +(z—-1)> =2.
Loi giai
Chon C

Goi S, r lan luot 1a dién tich hinh tron va ban kinh hinh tron.
Tacd: S=rar’=x=r=1
[-3-2.0-2.1-1
= = 2

d(1;(P)) N

(S) cotam 1(-3;0;1) va bankinh R=[a*(1:(P))+r* =722 +1* =5

Phuong trinh mat cau (S) 1a: (x+3)* +y* +(z—1)* =5.
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Chu 31. Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x-2y+2z-2=0 va
diém7(-1; 2; —1). Viét phuong trinh mt cau (S) c6 tim / va cat mit phang (P) theo giao tuyén la

dudng tron c6 ban kinh bang 5.

A (S):(x+1) +(y=2) +(z+1)" =25. B. (8):(x+1)" +(y-2) +(z+1)" =16.
C. (8):(x=1) +(y+2) +(z-1)" =34. D. (8):(x+1) +(y—2) +(z+1)" =34.
Loi giai
Chon D

®)

Goi M la diém ndm trén dudng tron giao tuyén cua (§) va (P). Tacd IM = R. Ap dung cong thirc tinh
ban kinh mt cau trong truong hgp mit cau () giao véi mét phang (P) theo giao tuyén la dudng tron c6
ban kinh » 1a

=R =, 4 (%)

_ |—1—2.2+2.(—1)—2| i

Taco: d, .
e ey (ap 2

Tir ()= R*=3*+5"=34.

Vay phuong trinh mét cau (S) théa man yéu cau dé bai la (x+ 1)2 +(y— 2)2 +(z+ 1)2 =34.

PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.
Cau 32. Trong khong gian Oxyz, cho diém A(l; 2;3). Lap phuong trinh ctia mt ciu tim 4 va tiép xuc
v6i mdt phang x—2y+2z+3=0.
Traloi: ....................
Loi giai

Dap an: (x—1)" +(y-2)" +(z-3) =4

1-2.24+2.3+3]
=2

V1+4+4

Vay phuong trinh mit cau can tim la: (x—l)2 +(y —2)2 +(z —3)2 =4.

Mit cdu tim A tiép xtic voi mat phang da cho c6 ban kinh R =
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Céu 33. Trong khong gian Oxyz, cho mit phing (P):x+2y—2z+3=0 va mit cau (S) c6 tim
1(0;-2;1). Biét mat phang (P) cit mit cau (S) theo giao tuyén la mot dudng tron c6 dién tich 27 .
Lap phuong trinh mat cau (S ) )
Traloi: ....................
Loi gidi

Pap an: x° +(y+2)2 +(z—1)2 =3
Goi R,7 1an luot 14 ban kinh cia mat cau va dudng tron giao tuyén. Theo giai thiét ta c6:

P =2rsrt=2

Mt khac d(Z,(P))=1 nén R* =r*+[d(1,(P))] =3.

\ 2 2
Vay phuong trinh mat cau la X’ +(y + 2) + (z —1) =3.
Ciu 34. Trong khong gian, cho bon mit cau co ban kinh 1an luot 1a 2,3,3,2 (don vi d6 dai) tiép xtc
ngoai v4i nhau. Mit cau nhoé nhét tiép xtc ngoai v6i ca bén mit cdu ndi trén c6 ban kinh bang bao nhiéu?
Traloi: ....................
Loi giai
6
Pap an: —
T
Cach 1:
Goi A,B,C,D 1a tim bdén mit cau, khéng mat tinh téng quat ta gia sa@ AB=4,
AC=BD=AD=BC=5. Goi M,N lin luot 1a trung diém cua AB, CD. D& dang tinh dugc
MN =2\/§ . Goi I 1a tAm mat ciu nho nhit v&i ban kinh rtiép xic v6i bén mit cau trén. Vi

IA=1IB,IC = ID nén I nam trén doan MN .

Pit IN=x.tacd IC=~3*+x> =3+r, 1A=\/22+(2J§—x)2 =247

,suyra r=

Tir d6 suy ra V3* +x° —\/22 +(2\/§—x)2 =leox= 121*16

Cach 2
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LEBi2)

Goi 4,B 1a tim qua ciu ban kinh bang 2. C,D1a tdm qua cau ban kinh bang 3. I 1a tim qua ciu ban
kinh x.
Mit cau (1) tiép xtic ngoai véi 4 mat cAu taim 4, B,C,Dnén [4=IB=x+2, IC=[D=x+3.

Goi (P), (Q) 1an luot 14 cac mit phang trung truc doan 4B va CD.

{IA:IB:Ie(P) o 1e(P)n(0) (1),

IC=ID=1¢(0)

Tu dién ABCD c6 DA=DB=CA=CB=35 suy ra MN la duong vudng goc chung cia 4B va CD, suy
ra MN =(P)n(Q) (2).

Tur (1) va (2)suyra I € MN
Tam gide IAM c6 IM =14~ AM® = |(x+2)’ 4.
Tam gidc CIN ¢ IN =IC —CN = [(x+3)’-9.
Tam giac ABN c6 NM zm:\/ﬁ.
Suy ra \/(x+3)2—9+\/(x+2)2—4=\/E:>x:

6
1

. 2 . .
Cau 35. Trong khong gian Oxyz, cho mat cau (S):x2 +y° +(z—\/§) =3. Co tat ca bao nhiéu diém
A(a;b;c) (a,b,c 1a cée s6 nguyén) thude mit phang (Oxy) sao cho 6 it nhat hai tiép tuyén cua (S) di
qua A va hai tiép tuyén d6 vudng goc véi nhau?
Traloi: ....................

Loi gidi

Dap an: 12
Mgt céu () c6 tim 7(0;0;v/2) vabankinh R=+/3; de(Oxy) = 4(a;b;0).
* Xét truomg hop 4 €(S), tacd a® +b*> =1. Litc ndy céc tiép tuyén cua (S) thue tiép dién cia (S) tai

A nén c6 v sO cac tiép tuyén vudng goc nhau.



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

Truong hop nay ta c6 4 cdp gia tri cua (a;b) la {a B O;{a =0 ;{a - —1;{a B _1.
b=1 |b=-1 |b=0 |b=0

* Xét truomg hop 4 ¢ ngoai (). Khi d6, cac tiép tuyén ciia (S) di qua 4 thudc mdt nén dinh 4. Nén

cac tiép tuyén nay chi c6 thé vudng goc véi nhau tai A.

Diéu kién dé co it nhat 2 tiép tuyén vudng goc 1a goc ¢ dinh ctia mit nén 16n hon hodc bang 90°.

Gid sir A'N; A'M 1a céc tiép tuyén ctia (S)théa man AN LAM (N;M 1a céc tiép diem)

N A

D& thdy A'NIM 1a hinh vuéng c6 canh IN =R =+/3 va I4' =32 =/6.
L , IA>R a’+b*>1

bicu kién phai tim la =
IA<IA =6 a*+b* <4

Vi a,b la cdc s6 nguyén nén ta c6 cdc cdp nghiém (a;b) 1a
(052),(05-2),(2;0),(=2;0),(1:1),(-L-1),(-L1),(L-1).

Vay ¢6 12 diém A théa min yéu cau.

Cau 36. Trong khong gian Oxyz, cho mat cdu (S):x* +y? +(z—1)" =5. C6 tit ca bao nhiéu diém
A(a,b,c) (a,b,cla céc s6 nguyén) thude mit phang (Oxy)sao cho c6 it nhat hai tiép tuyén cua (S) di

qua A va hai tiép tuyén d6 vudng goc v4i nhau?
Traloi: ....................

Loi gidi
Pap an: 20
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Mat cu c6 tam 7(0;0;1), ban kinh R =+/5.

Vi AdAe (Oxy) nén ¢ =0. Cac giao tuyén cia A dén mat cau (néu 14 > R ) tao nén mdt mat nén tam A,
dé mit non nay c6 hai duong sinh vudéng goc thi goc ctia mat ndn nay phai >90° hay I4 < RV2.

Viy RSIA<SRV2 ©5<d> +p* +1<10 = 4<a’ +b7 <9

Ta c6 céc bd s6 thda man (0;2);(0;£3);(+1;£2);(£2;42);(+2;+1);5(£2;0)5(43;0), 20 bd s6.

Céu 37. Trong khong gian Oxyz, cho mit cau: (§):x” + ) +(z+1)2 =5. Co tat ca bao nhidu diém
A(a ;b;c) (a, b, cla cac s6 nguyén) thugc mat phang (Oxy) sao cho c6 it nhat hai tiép tuyén cua (S ) di

qua A va hai tiép tuyén dé6 vudng goc nhau?

A. 20. B. 8. C.12. D. 16.
Traloi: ....................
Loi giai
Pap an: 20.

Mit cau (S): x> + > +(z+1)> =5 ¢6 tim 1(0;0;-1) va co ban kinh R=+/5

2

A(a;b;0)e(Oxy), Goi I' 1a trung diém cla AI:I’(%;Q'—%j

Goi E,F lan luot 12 hai tiép diém cua tiép tuyén di qua 4 sao cho AE L AF .
ab 1

Ta c6: E,F cung thuoc mat ciu (S') duong kinh 74 c6 tam ]'[5;5,—5} ban kinh

R'=%\/m .

Dé ton tai E, F thi hai mit cau (S) va (S') phai cit nhau suy ra |R—R'| <II'< |R+R'|

L R | R e N e

o5V +b vl o+ >4(1)

Goi H la hinh chiéu cia [/ trén (AEF ) khi do tor gidc AEHF 1a hinh vudong c6 canh

AE = HF =~ AI* -5.
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Taco IH® =R’ ~HF* =5-(A =5)=10- A’ 20 @’ +b* +1<10 < a* +b <9(2)

Tir (1) va (2) tacé 4<a’+b’ <9 mai a, b, ceZ néncod 20 diém thoa bai toan.
Cach khac:

Mgt cu (S)cd tim 7(0,0,~1)ban kinh R =+/5. Tacd d,,,,, =1<R=> mjtcu (S) cit mit

(1(0w)
phéng(Oxy). Dé c6 tiép tuyén ciia (S) diqua A< Al >R (1) .

Co A(a,b,c) € (Oxy) = A(a,b,O),IA =a’+b* +1.

Quy tich c4c tiép tuyén di qua 4 cta (S)1a mot mdt nén néu A7 > R va la mot mit phang néu A7 =R.
Trong trudng hop quy tich céc tiép tuyén di qua 4 cua () 1a mot mit nén goi AM, AN 1a hai tiép

tuyén sao cho 4, M, I, N dong phang.

N

Ton tai it nhét hai tiép tuyén cua (S ) di qua A va hai tiép tuyén d6 vuéng goc voi nhau khi va chi khi
MAN 290° & A< RV2 (2).
Tu (1),(2)=>4<a*+b*<9.Via,beZ

a=0_ _ |a*=9_ _ |a°=4 _ |a*°=0 _ |a*=1_ _ |a*=4.  _ |a’=4
= hoac hoac hoac hoac hoic hoac .

b*=9 b*=0 b*=0 b’ =4 b’ =4 b* = b’ =4
Bdn hé phuong trinh ddu tién c6 hai nghiém, ba hé sau c6 4 nghiém suy ra sé diém A thoa man la
42+3.4=20.
Céu 38. Trong khong gian véi hé toa do Oxyz, cho diem H (1;2;—2). Mit phang (&) di qua H va cit
cac truc Ox, 0y, Oz lan luot tai cac diém A4, B,C sao cho H 1a truc tAm cua tam giac ABC . Lap phuong
trinh mat cau ngoai tiép tr dién OABC.

Traloi: ....................

Loi giai

Pap an: x* +y* +2° —9x—%y+%z=0

Mit phang () cit cac truc Ox,Op,Oz lan lugt tai céc diém A(a;0;0), B(0;6;0), C(0;0;¢).Do H 1a

truc tm tam giac ABC nén a,b,c #0.
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Khi d6 phuong trinh mét phing (a): £+%+£ =1.
a C

1 2 2
Ma H(1;2;-2 én: —+———=1 (1).
a H( )e(a) nén a+b ; (1)

Ta co: ﬁ=(1—a;2;—2), ﬁ=(l;2—b;—2), R’=(0;—b;c), E=(—a;0;c).

AH.BC =0 b=—c
Lai coé H latryc tim tam giac ABC,suyra<__ . ha { (2).
BH.AC =0 a=-2c
Thay (2) vao (1) ta duoc: L+i—2=1<:>c=—2,khi do a:9,b=2.
—2c -c c¢ 2 2
. 9 9
Vay 4(9;0;0), B| 0;=;0 |, C| 0;0;—— |.
2 2
Khi d6, gia str mit cau ngoai tiép tir dién OABC c¢6 phuong trinh 1a:
x'+y*+2z°=2a'x-2b'y-2c'z+d =0. Véi (a')2 +(b')2 +(c')2 -d>0
Vi 4 diém O, 4, B,C thudc mit ciu nén ta c6 hé phuong trinh:
d=0 d=0
—18a"+d =-81 a’:%
4
9c'+d=—% C,__g
4
N - A . A ’ A \ 2 2 2 9 9 r LA 9 9 9
Phuong trinh mat cau ngoai tiép tir dién OABC la: x* +y” +z —9x—§y+Ez:O, cotam / E;Z;_Z

2 2 2
va ban kinh R = 2 + 2 + 2 —0:%.
2 4 4 4

Céu 39. Trong khong gian Oxyz, mit cau (S) di qua diém 4(2;-2;5) va tiép xtc véi ba mit phang
(P):x=1,(Q):y=-1va (R):z =1 c6 ban kinh bang bao nhiéu?
Traloi: ....................
Loi giai

Pap an: 1
Goi I(a;b;c) va R 1a tam va ban kinh cia (). Khi d6 ta co

IA=la—]
R=IA=d(I;(P))=d(1;(Q))=d(I:(R)) & IA=|a—1|=|p+]|=|c—1|<>Ja-1=%(b+1)

a-l=%(c-1)
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U=la-1| |pb=a-2 b=a-2

THI1: Sa—-1=b+1<=<c=a &<c=a (v0 nghiém)
a-1=c-1 (2—a)2+a2+(5—a)2=(a—1)2 2a> —12a+28=0

TH2:
a-1=-b-1<c=a =<c=a <<b=-4= R=1TH3

a-1=c-1 (2—a)2+(—2+a)2+(5—a)2z(a—1)2 2a>~16a+32=0 c=4

IA=|a- b=a-2 b=-a
Ra-1=b+1 <<sc=2-a &ic=a (v0 nghi¢m)
a-1=-c+1 (2—a)2+a2+(3+a)2:(a—1)2 2a° +4a+12=0

IA=l|a—]| b=—a b=-a
TH4:ia-1=-b-1<c=2—a &ic=a (v0 nghiém)
a-l=—c+l |(2-a) +(2+a) +(3+a) =(a-1)’ 2a° +12=0
Vay mat cu c6 ban kinh R=1
Céu 40. Trong khong gian Oxyz, xét s thuc m e (0;1) va hai mit phing (o):2x—y+2z+10=0 va
(B): =+ IL +% =1. Biét ring, khi m thay ddi c6 hai mat cAu ¢b dinh tiép xtc ddng thdi véi ca hai mit
m —-—m
phang (o), (B). Tong ban kinh cta hai mit cau d6 bang bao nhiéu?
Traloi: ....................
Loi giai
Pap an: 9
Goi ](a;b;c) 14 tm mat cau.

Theo gia thiét ta co R = d([,(a)) = d([,(B)) .
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a(l—m)+bm+cm(l—m)—m(1—m)

' m(l—m)
! -1
m(l—m)
|a—am+bm+cm—c7112—m+m2
< R= >
m- —m+1
- [R—Rm+Rm* = a—am+bm+cm—cm* —m+m’
_—R+Rm—Rm2 =a—am+bm+cm—cm® —m+m?
_mz(R+c—1)+m(a—b—c—R+1)+R—a:O(l)
=
_m2(R+c—1)+m(b+c—a—R—l)+R+a:0(2)

Xét (1) do mit cau tiép xtic véi tiép xtic dong thdi véi cd hai mit phang (o), (B) véi moi me(0;1) nén

pt (1) nghiém ding v6i moi m € (O;l) )

R+c-1=0 a=R
&qa-b-c-R+1=0=1b=R =I1(R;R;1-R).
R—-a=0 c=1-R
2R-R+2(1-R)+10| R=3
Ma R=d(I,(a))< R= < 3R=[12-R &
3 R=-6(])
Xét (2) twong tu ta duoc
R+c-1=0 a=-R
& ib+c—a-R-1=04b=—-R =I(-R;—R;R+1)
R+a=0 c=R+1
[-2R+R+2(1+R)+10| R=6
Ma R=d(1,(a))< R= ©3R=|12+R| < :
3 R=-3()
Vay R +R, =9.

Cau 41. Trong khong gian Oxyz , cho diém A(2;1 1;—5) va mat ph'fmg
(P):2mx+(m* +1)y+(m* —1)z=10=0. Biét réng khi m thay d6i, ton tai hai mit ciu c6 dinh tiép xtc
v6i mit phang (P) va ciing di qua A . Tong ban kinh cuia hai mit cdu d6 bang bao nhiéu?
Traloi: ....................
Loi giai
Pap an: 1242
Goi I(XO;yO;ZO) 14 tAm cua mit cau (S) ¢d dinh va R 1a ban kinh ctia mit cau (S)
Ta co:
~ |2mx0 Jr(m2 +1)y0 +(m2 —l)z0 —10| ~ |2mx0 +(m2 +1)y0 +(m2 —l)zo —10|

Jani s (w1 e (i) V2 (m? +1)

R=d(1,(P))
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I 2mx, +(m2 +l)yo +(m2 —l)zo —lO:R\/E(m2 +1)
< ding véi moi Vme R.
_meo —i—(m2 +1)y0 +(m2 —l)z0 -10= —R\/E(m2 +1)

(y0+zo)m2+2mx0+yo—zo—lO:R\/Em2+R\/E

< ding véi moi Vme R.
_(y0+zo)m2 +2mxy, + Y, — 2, ~10=—R\2m*> -R\2
Yot 2 :R\/E
x,=0 (1)
y,—2,—10=R\2
f—
Yot 2, :_R‘/E
x,=0 (1)

-2 -10=—-R\2
Tirhé (1) suyra x, = 0;y, =5+ RV2;2, =5

Do d6 tim mit cu 1a 1(0;5 +RY2; —5)

2
Tacé: R =I4> < R’ =4+(R\/§—6) suyra R=2v2 va R=10+2
Heé (1) suyra x,=0;y, =5-R2,2, =5
2
Nhu vay, taco: R* =14> < 4% + (R\/E + 6) = R, phuong trinh khong c6 gia tri R théa min nén loai.
Vay tong hai ban kinh ciia hai mat cau 1a: 1242
Ciu 42. Trong khong gian v6i h¢ toa do Oxyz cho A(-3;1;1),B(1;-1;5) va mit phing
(P):2x—y+2z+11=0. Mat cau (S) di qua hai diém 4, B va tiép xtc v6i (P) tai diém C. Biét C ludn
thugc mot duong tron (7) ¢6 dinh. Tinh ban kinh » cua dudng tron (T).
Traloi: ....................
Loi gidi
Pap an: r=4
Tacd AB=(4;-2;4) vamp (P) co6 vec to phap tuyén n = (2;-1;2). Do d6 4B vudng goc voi (P).
Gia sir mit cau (S) co6 phuong trinh x* + y* + 2> —2ax—2by —2cz+d = 0. Mt cau (S) di qua hai diém
A, B nén ta co

9+1+1+6a—-2b—2¢c+d =0 6a—-2b-2c+d=-11

= .

1+1+25-2a+2b—-10c+d =0 2a-2b+10c—d =27
Suyra 8a—4b+8c=16<2a—b+2c=4.

_pa=br2e1n]
= 5 =5.

Mit ciu (S) tiép xtic v6i (P) nén ta co d(1,(P))
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~ T
A g .,
& \\

/ \
! "':
|' '|
'I M I [

|
lll'.
|I\ ; ll.'
-\.\\ /{.I'
B -
— B
C

Taco AB=(4;-2;4)= AB=~16+4+16=6. Goi M 1a trung diém 4B taco
d(C,AB)=IM =+/5> —3* =4. Vay C luén thujc mdt duong tron (7)) c6 dinh c6 ban kinh r =4..
Céu 43. Trong khong gian Oxyz, cho cac diém M (2;1;4), N(5;0;0), P(1;-3;1). Goi I(a;b;c) la tam
ciia mit ciu tiép xic v6i mit phing (Oyz) dong thoi di qua cac diém M, N, P. Tim ¢ biét ring
a+b+c<5
Traloi: ....................
Loi gidi
Pap an: ¢=2
Phuong trinh mit cau (S) tam 7 (a;b;c) 1a X2+ +22 = 2ax—2by—2cz+d =0
Pk: a’ +b* +c* —d >0

—4a—-2b—-8c+d =-21

d' ’ d-l M N P « 4k , , . o hl _10a+d=_25
(S) di qua cac diem M, N, P va tiép xtic véi mat phang (Oyz) < gt bh et d =11
R=ldl

—4a—-2b—-8c+10a-25=-21 6a—-2b—-8c=4 6a—-2b—-8c=4

d =10q-25 d =10a-25 d=10q-25
120 +6b-2c+10a-25=-11"""18a+6b—2c =14 = |32a +24b—8¢ = 56
a?+b*+c?—d=a* b +c*—d=0 b +ct—d=0

6a—-2b—-8c=4 c=a-1
d=10a-25 d=10a-25
26a+26b=52 ~ \b=—a+2
b*+c*—d=0 b*+c*—d=0

= (—a+2)’ +(a-1)*-10a+25=0

<24 -16a+30=0
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a=3 a=>5

a=3 b=-1 b=-3
= = hay

a=>5 c=2 c=4

d=5 d=25

Via+b+c<5nénchon c=2.

DANG 3

LAP PHUONG TRINH MAT PHANG LIEN QUAN PEN MAT PHANG MAT CAU

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong

an.

CAu 44. Trong khong gian toa do Oxyz, cho mit cau (S) c6 duong kinh AB véi A(6;2;-5),

B(—4;0;7). Viét phuong trinh mgt phang (P) tiép xtic véi mit cau (S) tai 4.
z&(P)ﬁx+y—6z+62=0. ll(Py5x+y—6z—62:O.

C. (P):5x—y—-6z-62=0. D. (P):5x+y+6z+62=0.
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Loi giai
Chon B
Goi 7 la trung diém cua 4B = 1(1;1;1).
Mit cdu (S) c6 dudng kinh 4B nén c6 tam 1a diém 7.
Mit phang (P) tiép xtic véi mat cau (S) tai 4 nén mit phing (P) di qua 4 vanhan I4 =(5;1;-6) la
vecto phap tuyén.

Phuong trinh mat phéng(P): 5(x—6)+1(y—2)—6(z+5)=0<:> Sx+y—-6z-62=0.
Cau 45. Trong khong gian Oxyz , cho mit phing (Q) song song v&i mit phang (P) 2x=2y+z+7=0.
Biét mp(Q) cit mat cdu (S): x> +(y+2)* +(z—1)" =25 theo mdt duong tron c6 ban kinh 7 =3. Khi d6

mit phang (Q) c6 phuong trinh 1a:

A x—y+2z-7=0. B.2x-2y+z+17=0.
C.2x-2y+z+7=0. D.2x-2y+z-17=0.
Loi giai
Chon D

(S) cothm 7(0;-2;1) vabankinh R=5
Goi M 1a hinh chiéu vudng goc ciia I 1én (Q)

(Q) cit mit cAu (S ) theo mdt duong tron c¢6 ban kinh » =3

= IM =R =1 =[5 -3 =4
(Q) //(P):Zx—2y+z+7=0:>(Q):2x—2y+z+m:O(m¢7)
2.0-2.(-2)+1.1+m|
= =IM
J2 +(2) +1

m=7
m=-17

=4

d[1;(0)]

@|m+5|=12©[

Vay (Q):2x—2y+z-17=0
Chu 46. Trong khong gian Oxyz cho mit cau (§):x*+)” +z°+2x—4y—62+5=0. Mit phang tiép
xtic véi (S) va song song véi mit phang (P):2x—y+2z-11=0 c6 phuong trinh la:
A.2x—y+2z-7=0. B.2x—y+2z+9=0. C.2x—y+2z+7=0. D.2x—y+2z-9=0.
Loi giai
Chon C
Ta goi phuong trinh mit phing song song véi mit phing (P):2x— y+2z—-11=0 co6 dang:

(Q):2x—y+2z+D:O,(D¢—ll).
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Mt chu (S) c6 tam 7(~1;2;3), ban kinh R =/(=1)’ +2°+3* =5 =3

Vi mit phing tiép xtc voi (S) néntacé:

2.(-1)-2+2.3+D| IR 522 N

@)=k 2% 4 (-1) 422

= = .DoD#-11=>D=7.
2+D=-9 D=-11

{2 +D=9 [D =7
Vay mit phiang can tim [a 2x— y+2z+7=0.
Cau47. Trong khong gian Oxyz, mit phang (P) chta truc Ox va cat mat

cau(S):x’ +y* +z> —2x+4y+2z-3=0 theo giao tuyén 1a dudng tron c6 ban kinh bang 3 c6 phuong

trinh la:
A.y—-2z=0. B. y+2z=0. C.y+3z=0. D. y-3z=0.
Loi giai
Chon A

(S):x*+y? +2° =2x+4y+2z-3=0 co tam 7(1;-2;-1) va ban kinh R=3
(P) cdtmit clu (S) theo giao tuyén la dudng tron ¢6 ban kinh =3 =R
=1 e(P)

Chon diém M (1;0;0) € Ox = IM =(0;2;1)

n=|aIM |=(0;-1;2)

(P) qua 0(0;0;0) vaco VTPT n=(0;-1;2)=(P):y-2z=0

Ciu 48. Trong khong gian Oxyz, cho mit cau (S) X'+ Y 427 +22-2=0 va diém K(2; 2;0). Viét

phuong trinh mit phang chira tit ca cac tiép diém cua cac tiép tuyén vé tir K dén mit cau (S ) .

A, 2x+2y+z-4=0. B. 6x+6y+3z-8=0.
C.2x+2y+z+2=0 D. 6x+6y+3z-3=0.
Loi giai
Chon A.

(S):x*+)° +(z+1)2 =3 = mat cau tAm 1(0;0;-1), R =3.

Do IK =(2;2;1),IK =3 > R= K nim ngoai mit cau. Suy ra tir K v& dugc vo s6 tiép tuyén dén mat
cau va khoang cach tir K dén céc tiép diém bang nhau.

Goi E 14 1 tiép diém = IE | EK = AIKE vudng tai E= KE=~IK*-IE* =/6 = E thudc mit
cAu tAm K béan kinh R’ = \/E
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Toa d§ diém E théa man hé

¥ +y 422 +22-2=0 L. , :
>+ +27+2z-2=(x-2) +(y-2) +z° =6

(x=2) +(y-2)" +2z*=6
S4x+4y+2z+44=02x+2y+2z+2=0.
Cau 49. Trong khong gian Oxyz, cho mit cau (S§):x*+y* +z°—2x+6y-4z-2=0 va mit phing
(a):x+4y+z-11=0. Viét phuong trinh mit phing(P), biét (P) song song voi gid cua vecto

v=(1;6;2), vudng goc voi () va tiép xuc véi ().

A [x—2y+2z+3=0 B [Bx+y+4z+1=0
“|x-2y+z-21=0 T[3x+y+4z-2=0
c [4x-3y-z+5=0 b [2x—y+2z43=0
T|4x-3y-2z-27=0 T 2x-y+2z-21=0
Loi giai

Chon D

Mit cau (S) cotam 7(1;-3;2) vabankinh R=4.

Vi mit phing (P) song song véi gia cua vecto v = (1,6;2), vudng géc véi (@)nén cb vec to phép tuyén
n= [@)ﬂ —(2-1;2).

Mit phing (P):2x—y+2z+D=0.

Vi (P) tiép xtic v6i mit cau (S) nén ta co:

=21

2.143+22+D|
=
22 +(-1)

d(1;(P))=R

D
=4 ©|D+9|:12<:{
2402

2x—-y+2z+3=0

Vay phuong trinh mit phin la:
P 8 4P g(a) {2x—y+2z—21:0

Cau 50. Trong khong gian v6i hé truc toa do Oxyz, cho mat phing (P) c6 phuong trinh
x—2y-2z-5=0 va mit cdu () c6 phuong trinh (x—l)2 +(y+2)2 +(z+3)2 =4. Tim phuong trinh

mit phdng song song véi mit phing (P) va dong thoi tiép xtc véi mit cau ().

A, x—2y-2z+1=0. B. —x+2y+2z+5=0.
C.x-2y-2z-23=0. D. —x+2y+2z+17=0.
Loi giai
Chon D

Mit cau (S) c6 tim 7(1;—2;-3) va ban kinh R=2.
Goi (Q) 1a mit phang song song véi mit phang (P) va dong thoi tiép xtc véi mat cau ().

Phuong trinh (Q) c6 dang: x—2y-2z+D=0 (D#-5).
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(0) tiép xtic véi () khi va chikhi d(7,(Q))=R < 1-2(2)-2(3)+0) =2

JI2+22+22

D+11=6 D=-5
<|D+11=6 < = :
D+11=—6 | D=-17

Déi chiéu diéu kién suyra D=—17.

Vay phuong trinh ctia (Q) 1a x-2y-2z-17=0< —x+2y+2z+17=0.
Céu 51. Trong khong gian v&i hé truc toa dd Oxyz cho mit cau (S):x*+)y*+2° —2x+6y—4z-2=0,
mit phing (@):x+4y+z-11=0. Goi (P) la mit phang vudng goc véi (@ ),(P) song song véi gid clia

vecto v=(1;6;2) va (P) tiép xtic véi (). Lap phuong trinh mat phang (P).

A 2x-y+2z-2=0va x-2y+z-21=0. B. x-2y+2z+3=0va x-2y+z-21=0.
C.2x—y+2z+3=0va 2x—y+2z-21=0. D. 2x—y+2z+5=0va 2x—y+2z-2=0.
Loi giai
Chon C

(S) c6 tam 7(1;—3;2) vabankinh R =4. Véc to phap tuyén cta (a) 1a n, =(1;41).
Suy ra VTPT ctia (P) 1a n, =| n,,v| =(2-1;2).
Do d6 (P) c6 dang: 2x—y+2z+d =0.

Mit khac (P) tiép xac voi (S) nén d(I,(P))=4

2+3+4+d| [d:—zl
Hay =4 = .

24 (-1) +2° d=3

Ciu 52. Trong khong gian véi hé toa dd Oxyz, viét phuong trinh mat phang tiép xtc véi miat cau

(x—=1’+y*+(z+2)>=6 dong thoi song song v&i hai duong thang d, :x3;2:y_—11 =i1

x—y+2z-3=0 x+y+2z-3=0
A. B. C.x+y+2z+49=0 D. x—-y+2z+9=0

X—y+2z+9=0 xX+y+2z+9=0
Loi giai
Chon B
Duong thang d, ¢6 vtcp u, (3;—1;—1), dudng thang d, co vtep u, (1;1;-1). Goi n 13 vipt cua mit phing
(o) cin tim. Do () song song voi hai duong thing d,,d, nén nlu, vi nlu,, tir d6 ta chon

—

n:[;l,uj}z(2;2;4). Suy ra (a):x+y+2z+c=0.

Mit cau (S) c6 tam /(1;0;—2), ban kinh R=+6.
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. -3 -3=6 =9
(o) tiep xuc véi (S)<:>d(I;(oc))=x/€<:>%:\/€<:>{2_3:_6@{2:_3.
Céu 53. Trong khong gian Oxyz, cho mit phang (P) chtra dudng thing d : x—4 P A z+4 va tiép xtic

3 1 -4

v6i mét cau (S): (x—3)2 +(y +3)2 + (z—l)2 =9. Khi d6 (P)song song v6i mit phang nao sau day?

A. 3x—y+2z=0. B. 2x+2y-z+4=0.
C.x+y+z=0 D. Pap an khac.
Loi giai
Chon D

Véc to chi phuong cta d 1a u =(3;1;-4), véc to phap tuyén ciia mit phang (P) 1a .
Mit cau (S)co thm 7(3;-3;1) va ban kinh R=3.

Vi (P) chita d nén un=0 va (P)tiép xtic v6i (S) nén d(I;(P))=3.

Ta chi xét phuong trinh u.n = 0. LAy hai diém nam trén duong thing d1a M (4;0,—4) va
N (1:-1;0).

Ta nhén thay: M (4;0;-4) va N(1;—1;0) khong thoa man dép an 4;B;C .

Vay,dap anla D.

Céu 54. Trong khong gian v6i hé toa d Oxyz, cho mit cau (S): (x+1)2 +(y—l)2 +(z+2)2 =2 va hai

duong thang d : x; = % =z _ ; A % = % =z _11 . Phuong trinh nao dudi day 1a phuong trinh cua mét

mit phang tiép xuc véi (S ) , song song voi d va A?
A. y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0
Loi gidi.
Chon B
Mit cau (S) cotam I(-L1-2); R=+/2.
Vécto chi phuong cta d : uq =(1;2;-1). Vécto chi phuong ciia A: us = (1; -1).
Goi (P ) 1a mat phang can viét phuong trinh.
Ta co [ﬁd,ﬁq =(~1,0;—1) nén chon mot vécto phap tuyén ctia (P) la n= (1,0;1).

Mit phéng (P) c¢6 phuong trinh tong quat dang: x+z+D=0.

Do (P) tiép xtic véi (S) nén d(l;(P)):R @#=\/§
D=5

<:>|D—3|:2<:{ :
D=1
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Chon (P): x+z+1=0.

Cau 55. Trong khong gian Oxyz, cho mit cau (S):(x—l)2+(y—2)2+(z—3)2=1, duong thing

x=6 y-2 z-12
-3 2

A va diém M (4; 3;1). Trong cac mat phing sau mit phang nao di qua M , song

song vi A va tiep xtic voi mat cau (5)?

A. 2x-2y+5z-22=0. B. 2x+y+2z-13=0.
C.2x+y-2z-1=0. D. 2x-y+2z-7=0.
Loi giai
Chon B
Cach 1:

Goi n =(2a;b;c) 1a vécto phap tuyén cia mt phang (P) can lap, a* +b> +c* #0.
Puong thing A c6 vecto chi phuong la u =(-3;2;2).

Mit phang (P) song song vo1 A nén ta co nu=0<—-6a+2b+2c=0<c=3a-b.
Mit phing (P) di qua M va c6 vecto phap tuyén n nén phuong trinh ¢6 dang:
2a(x—4)+b(y—3)+(3a—b)(z—l)=O & 2ax+by+(3a—b)z—11a—2b =0 (*)

Mit cau (S) co tam I(l;2;3)vé ban kinh R=1.

Mit phang (P)tiép xtc véi mit cau (S) < d([,(P))zl@ 31 =1
\/4a2+b2+(3a—b)2
o 3 =1 3[b| =134 +2b* —6ab .
V13a% + 2% —6ab
=b
< 9b* =13a” +2b* —6ab < 13a’ —6ab—7b* =0 <:>(a—b)(l3a+7b):0<:{f3 b
a=—

Véi a=b, chon a=1,b=1, thay vao (*) ta dugc pt(R):2x+y+2z-13=0.

Tacd N(6;2;2)eA.Déthdy N ¢(R),suyra (B):2x+y+2z-13=0song song véi A.

Véi 13a=~7b, chon a=7,b =13, thay vao(*)ta duoc pt(PB,):14x—13y+34z-51=0.

Ta co N(6;2;2)EA, dé thay Neé(Pz), suy ra (132):14x—13y+34z—5120s0ng song voi A.

Cich 2: ( Tric nghiém)

Goi (P) 12 mit phang théa man yéu cu bai toan va cd vecto phap tuyén 1a n.

Vi (P) diqua M (4;3;1) nén phuong én A, C bj loai.

Puong thang A co vecto chi phuong U= (—3; 2;2) . (P) song song v&i duong thang A nén nu=0.Do

do6 phuong an D bi loai.

Vay phuong an B 13 phuong 4n théa min yéu cau bai toan.
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Cau 56. Trong khong gian Oxyz cho mat cau (S) X’ +y*+2°-2x—4y—62z-2=0 va mit phing
(a) :4x+3y-12z+10=0. Lap phuong trinh mit phang ( ,B) thoa man dong thoi cac diéu kién: Tiép

xuc véi (S); song song voi (Ot) va cat truc Oz ¢ diém c6 cao do duong.

A. 4x+3y-12z-78=0. B. 4x+3y-12z-26=0.
C. 4x+3y—-12z+78=0. D. 4x+3y—-12z+26=0.
Loi giai
Chon C

Mit cau (S) co tam 1(1;2;3), ban kinh R =4.

Mit phing (/) song song v6i (@) nén c6 phuong trinh dang 4x+3y—12z+c=0(c #10).

() tiép xtic vei (S) <> d(1:(p)) R©|4.1+3.2—12.3+c| 4<:>|—26+c| A
1€p Xuc VOl Dt ; = = = 1_
b V42 +32+12° 13
{—26+c:52 {c=78
= =
—26+c=-52 c=-26
Néu ¢=78 thi (B):4x+3y—12z+78=0. Mt phang () cit truc Oz & diém M(O; 0; %) c6 cao do
duong.

) , . . 1

Néu ¢ =-26 thi (,8):4x+3y—122—26=0. Mat phang (,B) cat truc Oz ¢ diém M(O; O;—gj c6 cao
do am.

Vay (f):4x+3y—12z+78=0.

Cau 57. Trong khong gian vé&i hé truc toa dd Oxyz, cho mit cau (S): x° +y* +z° —2x+2z+1=0 va

duong thang d :%:yT_ZZLI' Hai mat phang (P), (P') chia d va tiép xtic voi (S) tai T, T'. Tim

toa do trung diém H cua TT'.

A H _Z;l;z ) B. H é;g;—z . C.H é;l;—é . D. H —é;l;é .
636 63 6 63 6 636
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Mit cau (S) tam /(1;0;—1), ban kinh R = \/12 +0° +(=1)*-1=1.
Goi K 1a hinh chiéu vudng goc cta I 1én d .

K ed nén ta co thé gia st K (£;2+1;—1)
IK =(t-1;2+8;—t+1), LTd = (1;1;-1) 1a mot vécto chi phuong cua dudng thing d
K1ld ©IKu,=0ct-1+2+1+1-1=0 <1 =0.= K(0;2;0)

AITK vuongtai T ¢6 TH 1a duong cao nén IT° = IH.IK .

] 1 —
o IH=—— (IK=6)=IH =~ 1K . Gia st H(x: y;
= ) - (x:3:2)
1 5
x—1=—.(-1 xX=—
6( ) 6
1 1 51 -5
&3y-0=—2 o<y=— Viy H|—;—;—
Y77 % T (63 6)
z+1=l.l z=_—5
6 6

Céu 58. Trong khong gian v&i hé toa do Oxyz, cho hai diém A (1,0;0), B(0;0;2) va mat ciu
(8):x*+y*+2’ =2x—2p+1=0. S mit phing chira hai diém 4, B va tiép xtc véi mit cau () la
A. 1 mit phang. B. 2 mit phang. C. 0 mit phang. D. V6 s6 mit phang.
Loi giai
Chon A
Goi phuong trinh mit phang 1a: (P) tAx+By+Cz+ D= O(A2 +B +C* 2 0) .
Theo dé bai, mat phang qua 4, B nén ta cé:

A+D=0 A=2C .
{ { . Vay mat phang (P) c6 dang: 2Cx+ By +Cz-2C=0.

=
2C+D=0 D=-2C
(S) c6tam 7(1,1,0) va R=1.

:R©2C+B—2C:

5C*+B*

Vi (P) tiép xiic v6i (S) nén d,, 1< B> =5C*+B* < C=0.

(P)

Suyra 4A=D=0.

Véy phuong trinh mit phang (P):y =0.

PHAN II. CAu tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.

Cau59. Trong khong gian Oxyz, cho mit phang (P):x-2y+z+7=0 va mit cau
(S):x*+y” +2° =2x+4z-10=0. Goi (Q) la mit phing song song v6i mit phang (P) va cat mit cau
(S) theo mdt giao tuyén la dudng tron c6 chu vi bang 67 . Lap phuong mét phang (Q).

Traloi: ....................
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Loi giai
Pip 4n: (Q):x—-2y+z-5=0
Mit cau (S) cotam 7(1;0;—2), ban kinh R=4/15.
Goi r 1a ban kinh ctia dudng tron giao tuyén. Ta co 277 =67 < r=3.
Do (Q)//(P) =(Q):x—-2y+z+d =0 (d=7).

Ta co: d(],(Q))=\/F=\/g<:>%=\/€<:> ZZiS ((11(1)1?21)

Vay (Q):x—2y+2z-5=0.

Céu 60. Trong khong gian Oxyz, cho mit cau (S):x” +” +2> —=2x—4y—-6z-2=0 va mit phang
(@):4x+3y—12z+10 = 0. Lap phuong trinh mit phing () thoa méan dong thoi cac diéu kién: tiép xtc
véi (S); song song véi () va cit truc Oz ¢ diém c6 cao do duong.

Traloi: ....................
Loi giai
Pap an: 4x+3y—-12z+78=0

Mit cau (S) co: tam 7(1;2;3), bankinh R = V2422 +32 42 =4.
Vi (@)ll(8) nén phuong trinh mp (er)c6 dang: 4x+3y—12z+d =0,(d #10).

[4.1+43.2-12.3+d|
<~

Vi () tiép xuc mat cau (§) nén:d, . =R
’ J#+3 +(-12)"

(1:(8)

d =-26
=4<:>|d—26|=52<:{ :
d=178

Do () cit truc Oz ¢ diém c6 cao d6 duong nén chon d = 78.
Vaymp (B): 4x+3y—12z+78=0.
Cau 61. Trong khong gian v6i hé toa dd Oxyz cho mit phing (Q): x=2y+z-5=0 va mit cau
(8):(x—1) +y* +(z+2)" =15. Mit phang (P) song song v6i mit phang (Q) va cit mat cau (S) theo
giao tuyén 1a mot dudng tron cé chu vi bang 67 ? Lap phuong mit phang (P).
Traloi: ....................
Loi gidi
Dap an: (P): x=2y+z+7=0
Mit cdu () ¢6 tam 7(1;0;—2) vabankinh R=+/15.

\ \ . s 1S ~ L1z P 6
Puong tron c6 chu vi bang 67 nén c6 ban kinh r = Py 3.
T

Mit phang (P) song song voi mit phang (Q) nén phuong trinh mit phang (P) c6 dang:

x-2y+z+D=0, D#-5.
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Vi mit phing (P) cit mit cu (S) theo giao tuyén 1a mot dudng tron c6 chu vi bdng 67 nén
d(I;(P))=VR -1 < d(I;(P))=6
1-2.0-2+D|
Lannd =
JE+(=2) +12

Déi chiéu diéu kién ta duge D =7. Do d6 phuong trinh mit phing (P): x—2y+z+7=0.

«/gc>|D—1|:6<:{

D-1=6 D=7
= .
D-1=-6 |D=-5

Cau 62. Trong khong gian Oxyz, cho mit cau (S):(x—1)*+(y—2)>+(z-3)* =1 va diém 4(2;3;4).
Tim tap hop diém M thudc (S) sao cho dudng thang AM tiép xuc véi (S).
Traloi: ....................
Loi giai
Pip 4n: tap hop diém M cin tim 1a mét phing c6 phuong trinhx + y+2z—7=0
D& thdy 4 nam ngoai mat cau (S). TAm mit cau 1a 7(1;2;3).
Puong thing AM tiép xtc v6i (S) <> AM L IM < AM.IM =0
S @x=2)(x-D+(y=-3)y-2)+(z-4(z-3)=0
Sx-1-Dx-D+(y-2-)(y-2)+(z=3-1)(z-3)=0
Sx-1)’+(-2 +(z-3) -(x+y+z-7)=0
S x+y+2z-7=0(Do (x=1+(y=2)+(z=3)=0).
Chu 63. Trong khong gian véi hé truc Oxyz, cho diém A4(2-2;2) va mit cau
($):x*+)° +(Z+2)2 =1.Piém M di chuyén trén mit cau (S) ddng thoi thoa man OM.AM =6. Tim
tap hop diém M .
Traloi: ....................
Loi giai
Pap an: tp hop diém M can tim 13 mit phang c6 phuong trinh 2x =2y +6z+9 =0
Goi diém M(x;y;z) € (S) 1a diém can tim.
Khi do: x* —i—yz+(z+2)2 sl X+ +2+dz+d4=1x +y +2°=—4z-3 (1)
Ta c6: OM =(x;;z) va W=(x—2;y+2;z—2).
Suy ra OM .AM =6 <:>x(x—2)+y(y+2)+z(z—2):6
S X+ +z27-2x+2y-22=6 (2)
Thay (1) vao (2) ta duoc

—4z-3-2x+2y-2z-6=02x-2y+62z+9=0.
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Cau 64. Trong khong gian voi hé toa d0 Oxyz, cho mat cAu (S):(x—l)2 +(y—1)2 +(z—1)2 =1 va
diém A(2;2;2). Xét cdc diém M thude mit cau () sao cho duong thing AM luén tiép xuc véi (S).

Tim tap hop diém M .

Traloi: .......onn..

Loi gidi

Dap an: x+y+z-4=0

A ':'-'.'.'_'_'"""

Mit ciu (S) ¢ tm I(l;l;l), ban kinh R=1. A(Z; 2;2)

Ta luon c6 AMI =90°, suy ra diém M thudc mat céu (S,) tam E 1a trung diém cua Al duong kinh Al
333 2 2 2

Vé6i E(—;—;—j,bénkinh Rotme (L) (LY (LY _¥3
222 ' 2 2 2 2

2 2 2
Phuong trinh mat cau (S1)3 (x—éJ +(y—i) +(z—3j _3

2 2
)
Sx +y +z°-3x-3y-3z4+6=0,
Vay diém M co toa do thoa man hé:

(x—l)2+(y—1)2 +(z—1)2 =1 - X+ 2 =2x-2y-2z+2=0
X4y 422 -3x-3y-3z+6=0 (X’ +)y’+z"-3x-3y-3z+6=0
Trir theo vé hai phuong trinh cho nhau ta duoc: x+y+z-4=0.

Céu 65. Trong khong gian voi hé truc toa dd Oxyz, cho ba diém A(a;0;0), B(0;5;0), C(0;0;¢) voi

, . , 1 23 . \
a,b,c>0. Biét rang (A4BC) di qua diém M(?;,?J va tiép x0c voi mat cau
72 1 1 1
S)(x=1Y +(y=2) +(z-3) === . Tinh — +—+—.
()51 +(r-2) +(z-3) =22t Lo L L
Traloi: ....................
Loi gidi
7
Pap an: —
P 2

Phuong trinh doan chén ctia mét phang (4BC) la: T ri i

a b ¢
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1 2
Vi diém M(; = %) thudc mét phang (ABC)

(2 (3
7 7 7 1 2 3 1 2 3
= + =l —+—+—=1=>—+—+-=7

+ +
a b c Ta 7b Tc a b c

Mit khac mit phang (ABC) tiép xtic véi (S):(x—l)2 +(y—2)2 ( 3)2 772
= khoang céch tir tdm /(1,2,3) clia cdu téi mét phang (ABC) la \/7772

! —4— 2 +3—1‘
Sd(r(apc))=tatb e 172, 1,20 5

I 1 1 7 a c
Tt

oy B
1 2
/ torts
Céu 66. Trong khong gian Oxyz, cho cac diem M (2;1;4), N(50;,0), P(L—3;1). Goi /(a;b;c)1a thm

clia mit cdu tiép xuc véi mit phang (Oyz) ddng thoi di qua cac diém M, N, P. Tim c biét ring
a+b+c<5.
Traloi: ....................
Loi giai
Pap an: ¢=2
Gié str mt cau () da cho c6 phuong trinh dang: x* +y* + 2> —2ax—2by—2cz+d =0.
Tur d¢ bai ta co:
M (2;1;4)e(S) < —4a—-2b—8c+d =-21(1)
N(5;0;0)e(S) = —10a+d =-25 (2).
P(,-3;1)e(S) < -2a+6b—2c+d =-11 (3).

Hinh chiéu cua diém I(a;b;c) 1én mat phing (Oyz) 1a H(0;b;¢) = HI = (a;0;0)= HI = |a|.

Mit cau (S) tiép xtc véi mét phang (Oyz) = IH :|a|:\/a2 +b*+c—d < b+ —d =0(4).
Tu (1); (2); (3) ta co:
b=2-a
c=a-1
d =10a-25
Thé vao phuong trinh (4) ta dugc: a* —8a+15=0<a=5va=3.
Truonghop 1: a=5=b=-3,c=4=a+b+c=6>5=loai.

Truong hop 1: a=3=b=-1,c=2=a+b+c=4<5=nhan.
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Vay ¢ =2 thoa yéu cau de.

Céu 67. Trong khong gian Oxyz, cho mat cau (S): x* +)? +(z—1)2 =4 vadiém A4(2;2;2). T 4 ke
ba tiép tuyén AB, AC, AD véi B, C, D la céc tiép diém. Viét phuong trinh mét phang (BCD).
Traloi: ....................
Loi giai
Dap an: 2x+2y+2z-5=0
Mit cdu (S) c6 tim /(0;0;1), ban kinh R=2.
Co I4=(2;2;1) = I4=3.
Tam giac ABI vudng tai B néntacod AB=~1I4"—IB’ = J5.

Goi H(x;y;z) la chan duong cao ké tir B cua tam giac ABI .

2
Ta co: 132=IH.]A:>IH:£:i:>IH=iIA.
A 3 9
x—OziZ x:§
9 9
= 4+ 1
Tu suy ra dugc IH:iIA: y—O:i2<:> y:§ :>H(§,§,—3
9 9 9 9°9°9
9 9

Mit phiang (BCD) vuéng goc voi duong thing 14 nén nhan 14 =(2;2;1) lam vecto phap tuyén. Hon

nita mat phang (BCD) di qua diém H .
A . . 8 8 13
Vay (BCD) c6 phuong trinh: 2. X3 +2. Y=y +1. 2= =0 2x+2y+z-5=0.

Cau 68. Trong khong gian Oxyz, cho hai mit cau (S): x4y’ +(z—1)2 =25 wva (S’):
(x—l)2 —i—(y—2)2 +(z—3)2 =1. Mit phing (P) tiép xuc (S') va cét (S) theo giao tuyén la mot dudng
tron 6 chu vi bdng 6. Tinh khoang cach tir O dén (P) bang

Traloi: ....................

Loi giai
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Mit cdu (S) ¢6 tim 7(0;0;1), ban kinh R =5, mit cau (') c6 tim I'(1;2;3), ban kinh R' =1

Vi I =3<R-R' =4 nén mit cau (S') ndm trong mit cau (S).

Mit phing (P) tiép xtc (S') =d(I',(P))=R'=1; (P) cit (S) theo giao tuyén 1a mot dudng tron c6
chu vi bang 67 ( suy ra ban kinh duong tron1a r =3) nén d(1,(P)) =R’ -r* =4.

Nhan théy d(I,(P))-d(I',(P))=11T nén tiép diém H cia (P) va (') ciing la tim dudng tron giao

ciia (P) va (S). Khi dé, (P) 1a mit phang di qua H , nhan 17’ = (1;2;2) lam vecto phap tuyén.

4
3
Ta co: ]ﬁ:iﬁg v, _8 :H(iﬁ;ﬂj'
3 3 333
11
3

. 4 11
Phuong trinh mat phang (P): x——+2£y—§j+2(z—?j=0 S x+2y+2z-14=0.

3 3
Khoang céch tir O dén (P) 1a d(o,(P)):%

Cau 69. Trong khong gian v&i hé toa do Oxyz cho miat cau (S ) c6 phuong trinh
X +y 4z —2(a+4b)x+2(a—b+c)y+2(b—c)z+d =0, tdam / nam trén mit phing (oc) c¢b dinh.
Biét r:;ing 4a+b—2c=4.Tim khoang céch tir diém D(l; 2;— 2) dén mat phéng (oc) .
Traloi: ....................

Loi giai

Pap 4n: d(D,(a)) L

V915

Mit cau (S) cO tam I(a+4b;—a+b—c;—b+c).
Gia str mat phang (oc) c6 phuong trinh Ax+By+Cz+D =0.
Vi I €(a) nén ta co

A(a+4b)+B(—a+b—c)+C(—b+c)+D=0
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< (A-B)a+(44+B—-C)b+(-B+C)c=-D (1).
Theo bairatacod 4a+b—-2c=4 (2).
Pdng nhét (1) va (2) ta c6 hé phuong trinh

R

A-B=4 4

17

44+4B-C=1_ |B=—""
-B+C=-2

c-_2

D=-4 n

D=-4

Suy ra (o) c6 phuong trinh x+17y+25z+16=0.
Vay, khang céach tir diém D(1;2;—2) dén (OL) bang

1+17.2+25.(-2)+16] |
d(D,(a))= = .
(5:() VI 4172 4252 Jo15

Cau 70. Trong khong gian Oxyz, cho ba diém A(1;2;1), B(3;—1;1) va C(—l;—l;l). Goi (Sl) la mat

cau c6 tim A, ban kinh bang 2; (Sz) va (S3) 13 hai mit cau c6 tdm lan luot 1a B, C va ban kinh déu
bang 1. Hoi c¢6 bao nhiéu mat phang tiép xuc véi ca ba mit cau (Sl ) , (52 ) , (53) :
Traloi: ....................
Loi giai
Dip 4n: Vay c6 7 mit phing thoéa méin bai toan.
Goi phuong trinh mit phang (P) tiép xuc v6i ca ba mit cau dd cho c6 phuong trinh 1a:
ax+by+cz+d =0 (dk: a’ +b*>+c* >0).

la+2b+c+d| _,
d(A;(P)):Z Na* +b* +¢?
|3a—b+c+d| _1
Na> +b* +¢*
|—a—b+c+d| _1

Jat +b* +

la+2b+c+d|=2Va* +b* +¢°
= |3a—b+c+a’|:\/az+b2+c2 )
|—a—b+c+d|:\/az+l)2+c2

3a-b+c+d=—-a-b+c+d
Khi d6 ta co: |3a—b+c+d|:|—a—b+c+d|<:> 4 ¢ 4 ¢
3a-b+c+d=a+b—c—d

a=0
= .
a-b+c+d=0
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vO1 a =0 thitaco

|2b+c+d|=2 b +c*
4b—c—-d =0
c+d=0

c+d=0=c=d=0,b%#0
& do @6 ¢6 3 mat

|2b+c+d|=2 b +c?
c+d=4b,c=+22b

=
2b+c+d|=2]-b+c+d| {
phiang.

4
. 3b| =2 + % + & {I3b|=4|a| b1 =3al
Voi a—b+c+d =0 thitacdé) & =

o
2a|=Va* +b* +¢? |2a|=\/c12+b2+c2 = \/ﬁ|a|

do d6 c6 4 mit phang thoa man bai toan.Vay c6 7 mit phang thoa man bai toan.

5+\/§.7—\/§,3] B(S—\/g.%t\/g
3 2 5 b 2 2

:3 | va mat cau
2 2

Cau 71. Trong khong gian Oxyz, cho hai diém A[

(S):(x=1)>+(y—2)*+(z—3)’ =6. Xét mit phing (P):ax+by+cz+d =0, (a,b,c,deZ:d <-5) 1a
mit phang thay doi luon di qua hai diém 4, B. Goi (N) 1a hinh nén c6 dinh 1a tim ciia mat cau (S) va
duong tron day 1a duong tron giao tuyén cia (P) va (S). Tinh gid tri cia T = |a +b+c+d | khi thiét dién
qua tryc ctia hinh nén (N) ¢6 dién tich 16n nhat.

Traloi: .........oooooin..

Loi giai

Pap an: T=|a+b+c+d|=6

Mit cdu (S) c6 tam 1(1;2;3), ban kinh R=+/6 .

Co IA=1IB= \/6 nén A4, B thudc mat cau (S).

S - 5 ,

AB = (—\/g;\/g;()) = —\/g(l;—l;O) = -\3a, M(E;%;?ij 12 trung diém ctia AB .

Goi a = (1;-1;0) va n= (a;b;¢) v6i a® +b* +c* >0 1a vecto phép tuyén ctia mat phang (P)

: . [1e(P) Satlbaderd=0 [d=—6a-3c
Vi 4,Be(P)néncd - _ 92 2 & b .
a=

an=0 d—b=0
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Goi h=d(1,(P)), (C)=(P)N(S), r 1a ban kinh dudng tron (C).

r=NR =1 =N6—-h .

Dién tich thiét dién qua truc ctia hinh nén (N).
2 2
S :%.h.Zr:h.\/6—h2 s#ﬁ.

MaxS =3 khi > =6-h> = h=4+/3.
|a+2b+3c+d|

NJat +b* +

h=d(I,(P)) =3 =

sada=c<
Néu a=c thi b=a;d =—9a va (P):ax+ay+az-9a=0<> x+y+z-9=0 (nhan).

Néu a=—c thi b=a;d =-3a va (P):ax+ay—az-3a=0< x+y—z-3=0 (loai).

Vay T=|a+b+c+d|:6.

Ciu 72. Trong khong gian Oxyz, cho ba mit cau (S,):(x+3)2+(y—2)2+(z—4)2=1,
(Sz):x2+(y—2)2+(z—4)2 =4 va (S3):x2+y2+22+4x—4y—1=0. Hoi ¢6 bao nhiéu mit phang tiép
xtic véi ca ba mit cau (S,), (S,), (S;)?

Traloi: ....................
Loi giai

Dip 4n: c6 2 mit phing tiép xac véi 3 mat cau (Sl), (SZ), (S3) .

mac (5):{ 3. ) 2 OF), (5): {530

R =1 R, =2 R, =3

= 11,=3=R +R,=(S,),(S,) tiép xtic véi nhau tai M .
Ta c6 M—]2:2]1—M:§E:>M(—2;2;4)

Cit hai mit cau (S, ),(S,) theo phuong chira dudng ndi tdm cia ching ta c6 thiét dién 1a hai duong tron

16n (C)),(C,)-

(C2)
(Cy)

I; M I,




Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

Trudng hep 1: Mit phing qua M vudng goc v6i 1,1, c6 phuong trinh 13 (@): x+2=0ma
d(I;(er))=0= (a) khong tiép xtic v6i (S,) = LOAL

Truong hep 2: N 13 tim vi tw ngoai cua (C,),(C,) = NI, =2NI, =211, = N (~6;2;4).
Goi (P) 1a mt phing tiép xtic voi 3 mit cdu. (P) qua N va co vipt 1a n(L;a;b)

:>(P):x+6+a(y—2)+b(z—4)=0 @(P):x+ay+bz—2a—4b+620.

_ 2, 2
d(]l;(P))Zl 3=+1+a +b b_13

Co: d(lz;(P))=2 e 6=2m o 45
d(L3(P)=3  |up—g/=31+a’+6* |P=7%

Voi b=£:>a2 =—ﬂ (loai)
4 16

5 , 103 J103

Véi bz—Z:a =—>=a=1%

Vay c6 2 mat phfmg tiép xtc voi 3 mit cau (S1 ) , (52 ) , (S3) .
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CHU PE 4

BAI TOAN LIEN QUAN VI TRi TUONG POI CUA PUONG THANG VOI MAT CAU

Vi tri twong ddi giira dwong thing d va miit cau (S)
Cho mit ciu (S) c6 tdm /, ban kinh R va duong thang A. Dé xét vi tri twong dbi gitta A va (S)

ta tinh d(I,A) rdi so sanh véi ban kinh R.

d

Néu d(I,A)>R:A khong cit (S).

Néu d(I,A)=R:A tiép xuc véi (S) tai H.

Néu d(I,A)<R:A cit (S) tai hai diém phan biét 4, B.

A_B_C D
A2 BZ CZ D2

(P)=(Q)=

(P)L(Q)e= 44, +BB,+CC, =0.

DANG 1

VI TRi TUONG POI CUA PUONG THANG VOI MAT CAU

Caul. Trong khong gian Oxyz, cho duong thing A:x—f:%zz_f va va mit cau (S):

X+’ +2°—2x-4y+6z-67=0. S6 diém chung cia A va (S) la:

A3. B.0. C.1 D. 2.

Cau2. Trong khong gian Oxyz, cho duong thing Azgz—: 12 va va mit cau (S):

X*+)7 42" —2x+4z+1=0. 86 diém chung cta A va (S) la:

A.0. B.0. C.2. D. 3.
xX=2+t

Cau3. Trong khong gianOxyz, cho duong thang Ady=1+mtva mat cau.
z=-2t

(S):(x=1)*+(y+3)*+(z—2)* =1. Gia tri cha m dé duong thang A khong cat mit cau (S) la:

A.m>1—5.h02flc m<§ B.mzl—s.hoéc mzé
2 2 2
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C.§<m<E. D.meR.
2 2

Caud. Trong khong gian Oxyz, cho mit cau (S):(x—1)’+(y+3)*+(z—=2)’=1 va dudng
x=2+t

thing A:y y =1+ mt. Gia tri cia m dé duong thang A tiép xtic mit cau (S) la:

z=-2t
A.m>E hoac m<£ B.m:E hoac m:i.
2 2
C.§<m<£. D.meR.
2 2

Cau5. Trong khoéng gian Oxyz, cho mit ciu (x—1)°+(y+3)*+(z—-2)’ =1va duong thing
x=2+t

Ay =1+mt.Giatri cia m dé duong thing A cit mit cau (S) tai hai diém phan biét la:

z==2t
A.meR. B.m>1—5.ho:§c m<§
2 2
C.mzlg.hoéc m:% D.§<m<g.

DANG 2

LAP PHUONG TRINH MAT CAU LIEN QUAN PEN PUONG THANG
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PHAN I. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Cau 6. Trong khong gian Oxyz, cho diém 7(1;-2;3). Phuong trinh mt cau tam I va tiép xtc véi truc

Oy la:
A. (x=1) +(y+2)'(2-3)" =9. B. (x—1)" +(y+2) (z-3)" =+10.
C. (x+1) +(y-2)"(z+3) =10. D. (x—1)" +(y+2)"(z-3)" =10.

Cau 7. Trong khong gian Oxyz , phuong trinh mit cau tdm I(2; 3; -1) sao cho mit cau cit dudng thing

x=11+2t
(d)c() phuong trinh: (d) y=t tai hai diém 4, B sao cho AB=16 la:
z=-25-2t
A. (x=2)" +(y-3)" +(z+1)" =280. B. (x+2) +(y+3) +(z-1)" = 289.
C. (x=2) +(y=3) +(z+1)" =17, D. (x=2) +(y=3)" +(z+1)" =289.

Cau8. Trong khong gian Oxyz, biét mit cau (S) c6 tdm O va tiép xic v6i mat phing

(P):x—2y+22+9=0 tai dicm H (a;b;c). Gid tri clia tong @ +b+c bing

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

" R . .2 s 2 x-1 y =z ) .
Cau9. Trong khong gian Oxyz, cho diém 7(1;0;2) va dudng thang d: =TT TT Goi (S) Ia
mit cau c6 tim 7 , tiép xtic v6i dudng thang d . Ban kinh cua (S) béng

NES 5. 25, c. 330 p. 2
3 3 3 3

A ~ . re 1A ~ \ 2 x—1 y z+2 . \ <

Cau 10. Trong khong gian véi hé toa d§ Oxyz cho duong thang d :T = = = T Goi (S ) la mat

cau c6 ban kinh R=35, c6 tam / thudc dudng thang d va tiép xuc véi truc Oy . Biét rang I c6 tung do
duong. Diém nao sau ddy thudc mt cau (S)?

A M (-1;-21). B. N(1;2;-1). C. P(-52;-7). D. 0(5-27).
Cau 11. Trong khong gian voi hé toa dd Oxyz, cho hai diém A(4; 6;2) va B(2;—2;0) va mit phing
(P) :x+y+z=0.Xét duong thang d thay doi thude (P) va di qua B, goi H 1a hinh chiéu vudng goc
cia A trén d . Biét r:;ing khi d thay ddi thi H thudc mot dudng tron ¢d dinh. Tinh ban kinh R cua
dudng tron do.

A.R=3 B. R CR=1 D. R=+6

I
&}
@)
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Cau 12. Trong khong gian Oxyz mit phing (P):2x+6y+z-3=0 cit truc Oz va duong thing

=== lan luot tai 4 va B . Phuong trinh mit ciu duong kinh 4B 1a:

d:x—5 y z—6
2

1 —
A (x+2) +(y=1) +(z+5)" =36. B. (x=2) +(y+1) +(z-5) =9.
C. (x+2) +(y=1) +(z+5) =9. D. (x-2) +(y+1) +(2-5)" =36.
Cau 13. Trong khong gian Oxyz, cho duong thang (d):gzyT_?)zzgz va hai mit phang

(P):x-2y+2z=0; (Q):x-2y+3z-5=0. Mt cau (S) cotam I 14 giao diém cta duong thang (d )

va mit phing (P). Mat phang (0) tiép xtic voi mat cau (S ) . Viét phuong trinh mat cau (S ) .

A (S):(x+2) +(y+4) +(z+3) =1 B. (8):(x=2) +(y-4) +(z-3)" =6.
C. (8):(x=2) +(y=4) +(z=3] == D. (8):(x=2) +(y+4) +(z+4)' =8.
Cau 14. Trong khong gian Oxyz, cho cac diém I(l;O;O)Vé duong thang d:x1—1:y2—1:z-i-2_

Phuong trinh mit cau (S) 6 tdm / va cit dudng thang d tai hai diém A4, B sao cho tam giac I4B déu la:

A. (x+1)2+y2+22:?. B. (x_1)2+y2+22:?.
C. (x—1)2+y2+22:%. D. (x—1)2+y2+22:§.

PHAN II. Cau triac nghiém tra 10i ngin. M&i cau héi thi sinh chi tra 10i dap an.
Céu 15. Trong khong gian Oxyz, Trong khong gian voi hé toa do Oxyz, cho diém 7(1;-2;3) va duong

thang d c6 phuong trinh X;_I = y;2 =z +13

. Lap phuong trinh mit cau tdm A4, tiép xuc véi d.

Traloi: .........oooooii..

Céu 16. Trong khéng gian Oxyz, cho duong thang d: x;rS =y_—7=% va diém M (4:1;6). Puong

thang d cit mit cau (S ) c6 tim M, tai hai diém 4, B sao cho AB =6. Lap phuong trinh ctia mit ciu (S ) .
Traloi: ....................

Cau 17. Trong khéng gian véi hé toa do Oxyz, cho diém I (1; 2; 3) va mit phang
(P):2x-2y—-z—-4=0. Mat chu thm [ tiép xtc v6i (P) tai diém H . Tim toa do diém H .

Traloi: ....................

Cau 18. Trong khong gian Oxyz, cho hai mat cau (S,), (S,) c6 phuong trinh lan luot 1a

(S,):x*+)y*+2° =25, (Sz):x2+y2+(z—1)2=4. Mot duong thang d vudng goc voi véc to
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i = (1;-1;0) tiép xtic véi mit cdu (S,) va cdt mit cau (S,) theo mot doan thang c6 do dai bang 8. Tim
vecto chi phuong cua d .
Traloi: ....................

Cau19. Trong khong gian Oxyz, cho mit cau (S):x*+)°+2° +4x—6y+m=0 (m la tham sd) va

x=4+2t
dudng thang A:4y=3+¢ . Biét duong thang A cit mit cau (S) tai hai diém phan biét 4,B sao cho
z=3+2t

AB=8.Tim gia tri cia m .
Traloi: ....................

Céu 20. Trong khong gian véi hé toa 40 Oxyz cho mit phing (P):z+2=0, K(0;0;-2), duong thang
d: % = % = % Léap phuong trinh mdt cau tdm thudc duong thang d va cat mit phang (P) theo thiét dién

1a duomg tron tim K , ban kinh =+/5 .

Traloi: ....................

Céu 21. Trong khéng gian véi hé toa dd Oxyz, cho ba diém A(-2;0;0), B(0;,-2;0), C(0;0;,-2). Goi
D 1a diém khac O sao cho DA, DB, DC d6i mot vudbng goc nhau va 1 (a;b;c) la tim mat ciu ngoai
tiép tir dién ABCD . Tinh S=a+b+c.

Traloi: ....................

Cau 22. Trong khong gian Oxyz, cho (P):2x+y+2z-1=0, A(0;0;4),B(3;1;2). Mot mat cau
(S)ludn di qua 4,B va tiép xuc véi (P) tai C. Biét ring, C ludn thudc mot dudong tron cb dinh ban

kinh r. Tinh ban kinh 7 cia duong tron do.

Traloi: ....................

Céu 23. Trong khong gian véi hé toa do Oxyz, cho ba diém M(6; 0; 0) , N(O; 6; 0) , P(O; 0; 6). Hai
mit ciu c6 phuong trinh (Sl):x2 +97 427 =2x-2y+1=0 va (Sz):x2 +97 427 —8x+2y+2z+1=0 cit
nhau theo dudng tron (C). Hoi ¢6 bao nhiéu mit cau cé tim thugc mit phing chira (C) va tiép xtc véi

ba duong thaing MN , NP, PM ?

Traloi: ....................

Céu 24. Trong khong gian cho mit phing (P):x—z+6=0 va hai mit cau (S1 ):x2 +y*+27 =25,
(S2 ): x*+y’ +2° +4x—4z+7=0. Biét rang tp hop tdm / cac mit ciu tiép xic v6i ca hai mit cau
(S1 ), (Sz) va tdm / ndm trén (P) la mot duong cong. Tinh dién tich hinh phang giéi han béi dudng

cong do6.

Traloi: ...,
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DANG 3

LAP PHUONG TRINH PUONG THANG LIEN QUAN PEN MAT CAU
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PHAN 1. Ciu tric nghi¢ém nhiéu phwong 4n lra chon. Méi ciu héi thi sinh chi chon m§t phwong
an.

Céu 25. Trong khong gian véi hé toa do Oxyz, cho diém E(l;l;l), mit cau (S) X +y+z2° =4 va
mit phing (P):x—3y+5z-3=0. Goi A la dudng thang di qua £, nam trong (P) va cit mit cau (S)
tai hai diém 4, B sao cho tam gidc OAB 1a tam giac déu. Phuong trinh ctia dudng thing A 13

x—lzy—l:z—l B x—1=y—l=Z—1

A. . . .
-2 1 -1 2 1 -1

x—lzy—lzz—l D. x—lzy—lzz—l

C. . .
2 1 1 2 -1 -1

Ciu 26. Trong khong gian hé toa dd Oxyz, cho hai diém A(L;1;1), B(2;2;1) va mit phang
(P):x+y+2z=0. Mit cau (S) thay d6i qua 4,B va tiép xtc véi (P)tai H. Biét H chay trén 1

duong tron ¢b dinh. Tim ban kinh cua duong tron do.
A. 32 B. 24/3. C. 3. D.?

x=1+t¢
Céu 27. Trong khong gian Oxyz, cho mit cau x*+y*+2z° =9 va diem M (x,;y,;z,)ed:{y=1+2¢.
z=2-3t¢

Badiém 4, B, C phan biét cting thuéc mat cau sao cho MA, MB, MC 1a tiép tuyén cua mit cau. Biét
rang mét phang (A4BC) di qua diém D(1;1;2). Tong T =x; + y, +z; béng
A. 30. B. 26. C. 20. D. 21.

Céu 28. Trong khong gian véi hé truc toa dd Oxyz, cho mit ciu (S):x*+y*+2° —2x+2z+1=0 va

. -2 ) .
duong thang d :%:y—=i. Hai mat phang (P),(P') chira d va tiép xac vé6i (S) tai T, T'. Tim toa
do6 trung diém H cua TT".

1 -1
o[ L7 MERRNAY MERNEN
6 36 6 3 6 63 6

Cau 29. Trong khong gian véi hé truc toa dd Oxyz, cho diémE (L1;1), mat phang
(P):x—3y+5z-3=0 vamit cau (S):x’+)°+2z"=4. Goi A la dudng thing qua £, ndm trong mt
phang (P) vacit (S) tai 2 diém phan biét 4,B sao cho 4B =2.Phuong trinh dudng thang A 1a

x=1-2¢ x=1+2t x=1-2¢ x=1+2¢
A.yy=2-t. B.iy=1+¢ . C.qy=-3+¢. D.yy=1-¢t .
z=1-t z=1+t z=5+¢ z=1-t¢
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Cau 30. Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x+y—z—3=0 va hai diém
M (L;1;1), N(-3;-3;-3). Mat cau (S) di qua M, N va tiép xiic véi mat phang (P) tai diém Q. Biét
r:;ing QO ludn thudoec mot dudong tron ¢ dinh. Tim bén kinh cta duong tron do.

A. R D. R=4.

Céu 31. Trong khong gian v6i hé toa d0 Oxyz, cho mat phang (P):2x—2y+z+3=0 va mit cau

(S):(x—1)2+(y+3)2+22 =9 va duong thing d;i=y_+2:Z+1

5 1 . Cho céc phat biéu sau déy:

I. Dudng thing d cdt mit cau () tai 2 diém phan biét.
I1. Mit phang (P) tiép xtic v6i mat cau (5).
I1I. Mét phang (P) va mit cau () khong c6 diém chung.
IV. Puong thang d cét mit phing (P) tai mot diém.
S6 phat biéu diing 1a:
A. 4. B. 1. C. 2. D. 3.
Cau 32. Trong khoéng gian Oxyz, cho mit cau (S) : (x—l)2 + (y - 2)2 + (z —1)2 =3, miat phang
(P):x—y+z+3=0 va diem N(1;0;—4) thugc (P). Mot duong thang A di qua N ndm trong (P) cit
(S) tai hai diém A, B thoa man AB=4. Goi z;(l;b;c), (¢>0) la mot vecto chi phuong ciia A, tong

b+c bang
A. 1. B. 3. C. 1. D. 45.

Cau 33. Trong khong gian Oxyz, cho mit cdu (§):(x—2)"+(y-3)"+(z-4) =14 va mat phing
(a):x+3y+2z-5=0. Biét duong thang A ndm trong (@), cét truc Ox va tiép xuc véi (S). Vecto
nao sau day la vecto chi phuong ciia A?

A. ﬁ:(4;—2;1). B. ;:(2;0;—1). C. %:(—3;1;0). D. ;1:(1;—1;1).
Céu 34. Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):2x—2y-z+9=0 va mit
cﬁu(S):(x—3)2 +(y+2)2 —i—(z—l)2 =100. Mit phang (P) cit mit cau (S) theo mot duong tron (C).
Tim toa d¢ tim K va ban kinh 7 ctia duong tron (C) 1a

A K(3%-21), r=10.  B. K(-L23), r=8. C.K(-23),r=8.  D. K(1:23), r=6.
Céu 35. Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x—2y+2z-3=0 va mit cau (S)
tAm 7(5;-3;5), ban kinh R =2+/5. Tir mot diém A thudc mat phing (P) ké mot dudng thing tiép xic
véi mit cau (S) tai B. Tinh O4 biét AB=4.

A. 04=+11. B. 0O4=5. C. 04=3. D. 04=+6.
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Céau 36. Trong khong gian Oxyz, cho mit ciu x*+)*+z°=9 va diém M (X055052,) thude

x=1+t
d:<y=1+2¢t.Ba diém A, B, C phan biét cung thugc mat ciu sao cho MA, MB, MC la tiép tuyén
z=2-3t

ctia mit cau. Biét ring mit phang (ABC) diqua D(1;1;2). Tong T =x; +y, +z. bang
A. 30 B. 26 C. 20 D. 21
Céu 37. Trong khong gian véi hé toa do Oxyzcho hai diém A(0;0;3),B(—2;0;1)va mat phang
():2x—y+2z+8=0.Hoi c6 bao nhiéu diém C trén mit phing () sao cho tam gidc 4BC déu?
A 2. B. 1. C.0. D. Vo sb.
Cau 38. Trong khong gian Oxyz, cho mat ciu (S) tam 1(1;3;9) ban kinh b?mg 3.Goi M, N lahai

diém 1an luot thudc hai truc Ox, Oz sao cho duong thing MN tiép xtic v6i (S), dong thoi mit cau
ngoai tiép t&r dién OIMN c¢6 ban kinh bang % Goi 4 1a tiép diém cua MN va (S), gid tri AM.AN

bang
A. 39. B. 1243 C. 18. D. 28\3.
Cau 39. Trong khong gian Oxyz, cho mat cau (S) tam 1(4;1;2) ban kinh béng 2.Goi M ; N lahai

diém lan luot thude hai truc Ox; Oy sao cho duong thing MN tiép xtic véi (), dong thoi mit cau
ngoai tiép tr dién OIMN c6 ban kinh bang % Goi 4 1a tiép diém cua MN va (S), gia tri AM.AN

bang
A. 642 . B. 14. C.8. D. 9/2.

PHAN II. CAu tric nghiém tra 101 ngin. M&i cau héi thi sinh chi tra 10i dap an.
Cau 40. Trong khong gian véi hé truc Oxyz, cho mit cau (S) X+ Y 427 -2x—-4y+62-13=0 va

duong thang d:x;rl =ler2 _z-1

. Diém M (a;b;c),(a>0) ndm trén duong thang d sao cho tir M

ké duoc ba tiép tuyén Md, MB, MC dén mit cau (S) (A4, B, C 1a cic tiép diém) va A/M\B=600,

BMC = 60", CMA=120". Tinh &* +b* +¢° .
Traloi: ....................

Céu 41. Trong khong gian Oxyz, cho mit cau (S) tam /(1;4;2), bén kinh bang 2. Goi M,N la hai
diém lan luot thudc hai truc O, Oy sao cho duong thrfmg MN tiép xuc voi (S ), déng thoi mit cau ngoai
tiép tr dién OIMN c6 ban kinh bang % Goi 4 la tiép diém cia MN va (S), tinh gié tri AM.AN .

Traloi: ....................
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Céu 42. Trong khong gian Oxyz cho mit cu (S) tam 7(9;3;1) ban kinh bang 3. Goi M, N 1a hai diém
1an lugt thudc 2 truc Ox, Oz sao cho dudng thing MN tiép xuc véi (S)> d6ng thoi mat ciu ngoai tiép tir
dién OIMN c6 ban kinh bang g . Goi A4 1a tiép diém cua AN va (), Tinh gid tri AM.AN

Traloi: ....................

Cau 43. Trong khong gian vé61 h¢ toa  do Oxyz,cho  phuong  trinh  mat
cau: (S, ):x* +y* + 2 +(m+2)x+2my—2mz—m—-3=0. Biét ring véi moi sb thuc m thi (S, ) ludn

chira mét duong tron ¢ dinh. Tinh ban kinh 7 cua duong tron do.
Traloi: ....................

x=3+t
Cau 44. Trong khong gian voi hé truc toa dd Oxyz, cho duong thing A:{y=—1—¢, (teR), diém
z==-2+t

M (1;2;-1) va mit cau (S):x’+)° +2° —4x+10y+14z+64=0. Goi A’ la duong thing di qua M cit
\ M . < - A . AM 1 \ < A r \ A 12 A A A
duong thang A tai 4, cat mat cau tai B sao cho Enga diem B c¢6 hoanh d¢ 1a so nguyén. Lap

phuong trinh mit phang trung truc doan AB .

Traloi: ....................

Cau 45. Trong khong gian Oxyz, cho (8):(x+3)" +(y-2) +(z—5)2 =36, diém M (7;1;3). Goi A la
duong thang di dong ludn di qua M va tiép xic v6i mit cau (S) tai N. Tiép diém N di dong trén duong
tron (') ¢6 thm J(a.b,c). Goi k =2a—5b+10c, tinh gié trj cia k.

Traloi: ....................

Ciu 46. Trong khong gian véi hé toa dd Oxyz, cho mit cau (§): x>+’ +z° —4x+4y-2z-7=0 va
duong thing d, la giao tuyén cia hai mdt phang x+(1-2m)y+4mz—-4=0 va
2x+my—(2m+1)z—8=0.Khi d6 m thay doi céc giao diém cta d,, va (S) ndm trén mot dudng tron

c¢b dinh. Tinh ban kinh 7 cua duong tron do.

Traloi: .......oonn..
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CHU PE 4

BAI TOAN LIEN QUAN VI TRi TUONG POI CUA PUONG THANG VOI MAT CAU

Vi tri twong ddi giira dwong thing d va miit cau (S)
Cho mit ciu (S) c6 tdm /, ban kinh R va duong thang A. Dé xét vi tri twong dbi gitta A va (S)

ta tinh d(I,A) rdi so sanh véi ban kinh R.

d

* Néu d(I,A)>R:A khong cit (S).
* Néu d(I,A)=R:A tiép xic véi (S) tai H.
« Néu d(I,A)<R:A cit (S) tai hai diém phan biét A4, B.

A_B_C D
A2 BZ CZ D2

(P)=(Q)=

(P)L(Q)e= 44, +BB,+CC, =0.

DANG 1

VI TRi TUONG POI CUA PUONG THANG VOI MAT CAU

Caul. Trong khong gian Oxyz, cho duong thing A:x—f:%zz_f va va mit cau (S):

X+’ +2°—2x-4y+6z-67=0. S6 diém chung cia A va (S) la:
A.3. B.O0. C.1 D. 2.
Loi giai
Chon D
Duong théng Adiqua M = (—2;0;3)V€1 ¢6 VTCP u = (—1;1;—1)
Mit cau (S)c6 tam 7 = (1;2;—3)va ban kinh R=9

Tacd MI =(3;2;-6)va [u, MI | = (~4;-9;-5)

— d(I,A) — ‘[;’;‘7}‘ _ \/33%

Vi d(I,A)<R nén A cit mat cau (S) tai hai diém phan biét.
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Cau2. Trong khong gian Oxyz, cho duong thing A:§=yT_1= 2_12 va va mit cau (S):
xX*+y*+2° =2x+4z+1=0. S6 diém chung cia A va (S) la:
A.0. B.0. C.2. D. 3.
Loi giai
Chon A
Puong thang A di qua M =(0;1;2)va c6 VICP 112(2;1;—1)
Mt cau (S)c6 tm [ =(1;0;—2) va ban kinh R=2
Tacd MI =(1;~1;—4) va |u,MI |=(-5;7;-3)
e
= d(1,0)= [ _ ] _Jass
u| 6
Vi d(I,A)>R nén A khong cit mit cau (S).
x=2+t
Cau3. Trong khong gianOxyz, cho dudong thing Ady=1+mtva mat cau.
z=-2t

(S):(x=1)*+(y+3)*+(z—2)* =1. Gia tri cha m dé duong thiang A khong cit mit cau () la:

A.m>1—5.hoéc m<§ B.m:l_s_hoac m:é
2 2 2 2
C.§<m<£. D.meR.
2 2
Loi giai
Chon A
Tir phuong trinh duong thing A va mit cau (S)ta c¢6
Q2+t-1) +(1+mt+3)> +(-2t-2)* =1
S 1+ +(d+mt)’ +(2t-2)" =1
& (m*+5) +2(5+4m)t+20=0 (1)
15
m>—

Pé A khong cat mit cau (S) thi (1) vo nghiém, hay (1) c6 A'<0 <
m<—

Cau4. Trong khong gian Oxyz, cho mit cau (S):(x—1)+(y+3)+(z=2)>=1 va duong

x=2+t
thing A:y y =1+ mt. Gia tri cia m dé duong thing A tiép xtic mit cau (S) la:
z=-2t
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A.m>1—5 hoac m<§ B.mzl—5 hoac m:i
2 2
C.§<m<1—5 D.meR.
Loi giai
Chon B

Tt phuong trinh duong thang A va mit cau (S)ta c6
(2+1t-1) +(1+mt+3)* +(2t-2)° =1

& 1+ +(@+mt)’ +(=2t-2)> =1
& (m* +5)7 +2(5+4m)t+20=0 (1)

_1s
A A i - A 1 J A J J aio "= 2
bé A tiép xuc mat cau (S) thi (1) c6 nghiém kép, hay (1) c6 A —0 < s
= o

2

Cau 5. Trong khong gian Oxyz, cho mit cau (x—1)>+(y+3)*+(z—-2)’=1va dudong thing
x=2+t

AR y=1+mt.Gid tri cia m dé duong théng A cit mit cau (S) tai hai diém phén biét 1a:

z=-2t
AmelR. B.m>£.hoéc m<§
2 2
C.mzl—s.hoéc mzi D.§<m<£.
2 2
Loi giai
Chon D

Tir phuong trinh dudng thing A va mit cau (S)ta co

Q2+t-1)° +(1+mt+3)* +(-2t-2)* =1

S+ +(A4+mt)Y +(=2t-2)° =1

& (m* +5)7 +2(5+4m)t+20=0 (1)

Pé A cat mit ciu () tai hai diém phan biét thi (1) c6 hai nghiém phan biét, hay (1) co

A'>0<:>§<m<1—5.
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DANG 2

LAP PHUONG TRINH MAT CAU LIEN QUAN PEN PUONG THANG

PHAN 1. Cau tric nghi¢ém nhiéu phwong 4n lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Cau 6. Trong khong gian Oxyz, cho diém 7(1;-2;3). Phuong trinh mt cau tam I va tiép xtc véi truc

Oy la:
A. (x=1) +(y+2)"(2-3)" =9. B. (x—1)" +(y+2)’(z-3)" =+/10.
C. (x+1)" +(y—-2)"(z+3)" =10. D. (x—1)" +(y+2)’ (z-3)" =10.
Loi gidi
Chon D

Goi M 1a hinh chiéu cua 7(1;-2;3) 1én Oy, ta c6: 1(0;-2;0).
IM = (—1;0; —3) = R= d([, Oy) = IM =10 13 ban kinh mit ciu can tim
Phuong trinh mat cau 1a: (x—l)2 +(y+ 2)2 (z —3)2 =10.

Cau7. Trong khong gian Oxyz , phuong trinh mit cdu tim /(2; 3; -1) sao cho mit cau cit duong thing

x=11+2¢
(d)cé phuong trinh: (d) y=t tai hai diém 4, B sao cho AB =16 la:
z=-25-2t
A, (x=2) +(y=3) +(z+1) =280. B. (x+2) +(y+3) +(z-1)" =289.
C. (x=2) +(y=3) +(z+1)" =17, D. (x=2) +(y=3)" +(z+1)" =289.

Loi giai
Chon D
Puong thing(d ) di qua M (11; 0;-25)va c6 VTCP u =(2;1;-2)

, [i]
Goi H 1 hinh chiéu cua I trén (d). Co: [H =d (I, AB)= T =15 R=,|IH’ J{T] =17.
u

Vay phuong trinh mat cau: (x—2)2 +(y—3)2 +(z+ 1)2 =289.
Cau8. Trong khong gian Oxyz, biét mit cau (S) c6 tim O va tiép xic v6i mat phing
(P):x—2y+22+9=0 tai diém H (a;b;c). Gid tri clia tong a +b+c bing

A. 2. B. 1. C.1. D. -2.
Loi giai
Chon B
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x=t
n_F; = (l; —2;2) 1a véc to chi phuong ciia duong thaing OH = OH :{y = -2¢
z=2t

= H (¢;-2t;2t)
He(P) =>t-2.(-2t)+22t+9=0=t=-1=H(-1;-2)=>a+b+c=-1

x-1 y z

Cau9. Trong khong gian Oxyz, cho diém (1;0;2) va duong thing d: T Goi (S) la
mit cau c6 tim 7 , tiép xtic v6i dudng thang d . Ban kinh cua (S) béng
NES 5. 25 c. 330 p. N2
3 3 3 3

Loi giai
Chon C

Goi H (1+2t;~¢;¢) 1a hinh chiéu cta I trén duong thing d .
Co IH = (2¢;-;¢—2); vecto chi phuong cta d 1a U= (2;-1;1).

Vi H 14 hinh chiéu vudng goc ctia I trén d nén IHlueIHu=0

& 2t2+(—t).(-1)+(-2).1=0 ‘i”:% :ﬁ:@;—é;—gj R
Ban kinh ciia mit cau (S) 1a R=1IH =@.

x__lzllzzl_z,G(_)i () la mat

Cau 10. Trong khong gian vi hé toa d6 Oxyz cho duong thang d :

cau c6 ban kinh R=5, ¢6 tam I thudc duong thang d va tiép xuc véi truc Oy . Biét rang I co tung do
duong. Diém nao sau ddy thudc mt cau (S)?
A M(-1-21). B. N(;2;-1). C. P(-52;-7). D. 0(5-2;7).
Loi giai
Chon B

Piém 7 thudc dudng thing d nén c6 toa dd dang: I(1+2t;—t;—2+t)

Vi mit cau (S) tiép xtic v6i truc Oy nén d(],Oy):R <3\/(1+21f)2 +(—2+t)2 =5

t=2

o5t +5=5&
=2

Véi t=2 taco 1(5-2;0) (Loai).
Voit=-2tacod [ (—3;2;—4) (Thoéa man).

Nén mit cau (S)c6 phuong trinh la: (x+3)2 +(y—2)2 +(z+4)2 =25.
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Thay toa d cac diém trong cic phuong an vao phwong trinh mit cau, nhan thay diém
N(I;Z;—l) thda man.
Céu 11. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(4; 6;2) va B(2;—2;0) va mit phang
(P) :x+y+z=0.Xét dudng thang d thay dbi thude (P) va di qua B, goi H la hinh chiéu vudng goc
ciia A trén d . Biét rang khi d thay d6i thi H thudc mot dudng tron cb dinh. Tinh ban kinh R cua
duong tron do.
A.R=13 B. R=2 C. R=1 D. R=+6
Loi giai

Chgon D
Goi / 1a trung diém cua AB = 1(3;2;1)

3+2+1
d(1;(P)) _pr2+1 5 Y

Goi (S) 1a mat cu c6 tam /(3;2;1) va ban kinh R’ = % =32

Tacé H (S). Matkhac H €(P) nén H €(C)=(S)n(P)

Bén kinh cta duong tron (C) 1a R=\(R')’ ~d*(1;(P)) = \/(3ﬁ )2 ~(2v3 )2 =6.

Chu 12. Trong khong gian Oxyz mit phang (P):2x+6y+z-3=0 cit truc Oz va duong thing

d: x;S :gz 2-6 lan luot tai 4 va B. Phuong trinh mat ciu duong kinh 4B la:
A (x+2) +(y=1)" +(z+5)" =36. B. (x=2) +(y+1) +(z-5) =9.
C. (x+2)2+(y—1)2+(z+5)2=9. D. (x—2)2+(y+1)2+(z—5)2=36.
Loi giai
Chon B

(P)n Oz = A4(0;0;3)
Toa d6 cua B 1a nghiém cua h¢ phuong trinh:

2x+6y+z-3=0 2x+6y+z-3=0 x=4
x=5_y z-6 ©12x-y-10=0 & y=-2= B(4-27).Goi I la trung diém ciia
1 2 1 y+2z-12=0 z=7

AB=1(2;-1;5)= IA=~J4+1+4 =3.

Phuong trinh mit ciu duong kinh 4B 1a: (x—Z)2 +(y+1)2 +(z—5)2 =9.
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A ~ . N 2 X -3 z=2
Cau 13. Trong khong gian Oxyz, cho duong thang (d) : 5 = yT = 1

va hai mit phing

(P):x-2y+2z=0; (Q):x-2y+3z-5=0. Mit cau (S) cotam I 14 giao diém clia duong thang (d )

va mit phang (P). Mat phang (Q) tiép xtic v6i mit cau (S ) . Viét phuong trinh mt cau (5).

A (8):(x+2) +(y+4) +(z+3) =1. B. (8):(x—2) +(y—4) +(z-3)" =6.
C. (8):(x=2) +(y—4) +(z-3) =%. D. (S):(x=2) +(y+4) +(z+4) =8.
Loi gidi
Chon C

Ta co: Ie(d) = 1(26:3+1;2+1).
Ie(P)=(P):2t-2(3+1)+2(2+1)=0=1=1=1(2;4;3)

(Q) tiép xtc véi (S) nén R = d([,(Q)): % :

Vay (8):(x=2)" +(y—4) +(z-3) :%.

Céu 14. Trong khéng gian Oxyz, cho céc diém (1;0;0)va dudng thing d:xl_1 :yz—l :Z-;z‘

Phuong trinh mit cau (S) c6 tam / va cit dudng thang d tai hai diém A4, B sao cho tam giac I4AB déu la:

A. (x+1)2+y2+22:?. B. (x—l)2+y2+22:?_
C. (x—1)2+y2+22:¥. D. (x_1)2+y2+22:§.
Loi giai
Chon A

Duong thrfmg(A) di qua M =(1;1;—2)va c6 VTCP u= (1,2;1)

Ta cod M:(O;—I;Z) va [Q,W}:(S;—Z;—l)

Goi H 14 hinh chiéu ctia I trén (d). Co: IH =d (1, 4B) = 7 =5,
u

V3 20H 2415

Xét tam giac IAB,c6 I[H=R—=>R=—+—
8 2 N

Vay phuong trinh mat cau la: (x+ 1)2 +y +z2t = ?
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PHAN II. Céu tric nghiém tra 10i ngin. Mi ciu héi thi sinh chi tra 1oi dap an.
Cau 15. Trong khong gian Oxyz , Trong khong gian véi hé toa dd Oxyz, cho diém 7(1;-2;3) va duong

+1 y-2 z+3

thang d c6 phuong trinh x2 . Lap phuong trinh mit cau tdm A4, tiép xtc véi d.

1 -1

Traloi: ....................

Loi giai
Pap an: (x—1)" +(y+2) +(z-3) =50

| Q a0
Duong thing (d)di qua 7(~1;,2;-3)vacod VICP u=(2;1;-1) = d(4,d)= - =52
u

Phuong trinh mit cdu 13 : (x—1)" +(y+2)’(z-3)" =50.
Cau 16. Trong khong gian Oxyz, cho dudng thing d : xerS :y_—7:% va diém M (4;1;6) . Puong

thang d cat mt cau (S)c6 thm M, tai hai diém 4, B sao cho 4B =6. Lap phuong trinh ctia mdt cau ().
Traloi: ....................
Loi giai
Dap an: (x—4) +(y-1) +(z-6)" =18.
d di qua N(=5;7;0) va ¢ VICP i = (2;-2;1); MN =(=9;6;—6).

Goi H 1a chan dudng vudng goc vé tir M dén duong thang d = MH = d(M,d)=3.
e s ) , (4BY
Ban kinh mdt cau (S): R* = MH* + -~ =18.

=PT mat cau (S): (x—4)" +(y-1)" +(z-6)" =18.
Céau 17. Trong khong gian voi hé toa do Oxyz, cho diém I (1; 2;3) va mat phang
(P) :2x-2y-z—-4=0.Mat cau tam I tiép xuc voi (P) tai diém H . Tim toa do diém H.
Traloi: ....................
Loi giai

Dap 4n: H(3;0;2)

Toa d6 diém H 13 hinh chiéu cta diém I trén mit phiang (P ) .

x=1+2¢
Phuong trinh dudng thang d qua I va vudng goc voi mit phang (P) la:qy=2-2¢.
z=3-t

Toa d6 diém H 1a giao diém cua d va (P) , ta co:

2(1+2t)-2(2-2t)-(3-t)-4=0et=1
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Vay H(3;0;2).

Céu 18. Trong khéng gian Oxyz, cho hai mat cau (S,), (S,) c6 phuong trinh lan luot 1a
(8,):x*+y*+2°=25, (8,):x"+)° +(z—l)2 =4, Mot duong thing 4 vudng goc véi véc to
i =(1;-1,0) tiép xtic v4i mit cau (S,) va cit mit cau (S,) theo mot doan thing c6 d6 dai bang 8. Tim
vecto chi phuong cta d .
Traloi: ....................

Loi giai
Pap an: 4 =(1;1,0)
Mit cdu (S,) c6 tam O(0;0;0), ban kinh R =5.
Mit cau (S,) c6 tam 1(0;0;1), bankinh R, =2.

C6 Ol =1<R, —R, nén (S,) nam trong mat cau (S,).

Giasu d tiép xuc voi (Sz) tai H va cit mat cau (Sl) tai M, N.Goi K latrung diém MN .

Khi d6 IH =R, =2 va OH > OK .

Theo gid thiét MN =8= MK =4 = OK = \|R? - MK’ =/5* -4’ =3.
Co0I=1,IH=2=0K=0I+1IH>0H 20K .Dodé OH =0K ,suyra H=K, tdc d vudng goc
voi dudng thing O .

Puong thing d can tim vudng goc véi véc to ii =(1;-1;0) va vuong goc véi OI =(0;0;1) nén cb véc to
chi phong i, =| OLi | = (1;1;0).

Cau19. Trong khong gian Oxyz, cho mit cau (S):x*+)’+2> +4x—6y+m=0 (m la tham sd) va

x=4+2t
dudng thing A:4y=3+¢ . Biét duong thang A cit mit cau (S) tai hai diém phan biét 4,B sao cho
z=3+2t

AB=8.Tim gia tri cia m .
Traloi: ....................

Loi giai
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Dap an: m=-12
M Ams A

R

Goi H 14 trung diém doan thing AB=>IH 1. AB , HA=4.
Mit cau (S) cotam /(-2 ;3;0), bankinh R=13-m, (m <13).
Dudng thing A diqua M (4;3;3) vaco 1 véc to chi phuong u=(2;1;2).

|;l =3.

Tacd: IM =(630;3)=[IM,u|=(-3;-6;6)= IH=d(I, A)=

Tacod: R®°=IH +HA* ©13-m=3+4 o m=-12.
Céu 20. Trong khong gian véi hé toa do Oxyz cho mit phiang (P):z+2=0, K(0;0;-2), dudng thing

d: % = % = % Lap phuong trinh mit cdu tim thudc duong thang d va cit mit phang (P) theo thiét dién

la duong tron tdm K, ban kinh » = NER
Traloi: ....................
Loi giai
Pap an: x> +3y*+2z° =9
(P) c6 vecto phép tuyén n= (0;0;1).
x=t
Viét lai phuong trinh cua dudng thang d dudi dang tham sb: { y =1 .
z=t

Goi / 1 thm ctia mdt cau can l4p. Vi [ ed nén gia str I(¢;¢;¢). Co F(z(—t;—t;—Z—t).

Thiét dién clia mit cau va mit phang (P) 1a dudng tron tim K néntacd IK L (P). Suyra IK va

—t=k.0
- \ , R - t=
n=(0;0;1) cung phuong. Do d6 ton tai s0 thuc k d¢ IK =kn<{-t=k0 < )
2oi—fy K72

Suy ra 1(0;0;0). Tinh dugc d(,(P))=2.

Goi R 1a ban kinh mit cau. Ta co: R = \/r2 + [d([,(P))]2 =3.

Vay mit cau can tim c6 phuong trinh: x* + 3> +2z° =9.
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Cau 21. Trong khong gian v&i hé toa do Oxyz, cho ba diém A(-2;0;0), B(0;-2;0), C(0;0;-2). Goi

D 1a diém khac O sao cho DA, DB, DC d6i mot vudng goc nhau va 7/ (a;b;c) 1a tam mat ciu ngoai

tiép tr dién ABCD . Tinh S=a+b+c.

Traloi: .........oooooiin..

Loi giai

Pap an: S =-1

Goi d latryc ciia AABC,tacd (ABC):x+y+z+2=0.

2
X=——=+t
3
A A . R 202 2) ., - 2
Do AABC déunén d di qua trong tim G 37373 vaco VICP u=(1;1;1),suyra d: y=—§+t.
2
z=——+t

Ta thiy ADAB = ADBC = ADCA, suy ra DA=DB=DC = D ed nén gia st D(—%+t;—%+t;—§+t}.

Tacd AD = i+t;—%+t;—g+t :BD = —z+t;i+t;—z+t .:CD = —g+t;—2+t;i+t
3 3 3 3 3 3 3 3 3

r

o =

AD.CD=0 2

o j=_ 2 pl_ 4. 4.4
{AD.BDzO 3 37 37 3
t:§:>D(O;O;O)(loai)

Tacd T ed = I[—§+t;—§+t;—§+1j , do tir dién ABCD ndi tiép mat cau tim / nén

IA:ID:M:l:I —l;—l;—l =S5=-1.
3 33 3

Ciu 22. Trong khong gian Oxyz, cho (P):2x+y+2z—-1=0, A(0;0;4),B(3;1;2). Mot mat cau
(S)ludn di qua 4,B va tiép xuc véi (P) tai C. Biét ring, C ludn thudc mot dudong tron cb dinh ban

kinh 7. Tinh ban kinh 7 cia duong tron do.
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Traloi: ....................

Loi giai

1445
-

Pap an: r =

Taco AB(3;1;-2)1a véc to chi phuong ciia dudng thing AB .

x =3t
Phuong trinh tham s6 ctia duong thang AB 1a { y =1
z=4-2¢

Gia sir AB cat (P)tai T(3t;t;4—2t).D0 Te(P):2x+y+22—1:O:>t:_?7.

Khi do
T( 7_@) TA(ﬂﬁ) TA_i TB(IO&EJ:”B:M'

3°3 3 3 3 3 3
Taco TC> = TATB = 220 — TC—14[

9 3
e e 1445
biém C thudc mat phang (P)va cach diém T co dinh mét khoang 3
Vay C ludn thudc mot duong tron ¢ dinh ban kinh 7 = #
Cach 2:
d(A,(P

TacoE=M=l;AB=\/ﬁ.

5~ d(5.(7)

Gid sir ABcét (P)tai T . Suy ra A ndm giita B va T (vi 4, B cung phia so véi (P)).

Khi d6 ta co
14
TB—TA=+14 TA:% 980 145
g =3 \/_:>TCz TATB =— 5 =T7C=—— 3
TA=—TB
10 75 = V14

3
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Céu 23. Trong khong gian véi hé toa do Oxyz, cho ba diém M(6; 0; 0) , N(O; 6; 0) , P(O; 0; 6). Hai

mit ciu c6 phuong trinh (Sl):x2 +97 420 =2x=2y+1=0 va (Sz):x2 +9 42" =8x+2y+2z+1=0 cit
nhau theo dudng tron (C). Hoi ¢6 bao nhiéu mit cau cé tim thugc mit phing chira (C) va tiép xtc voi

ba duong thaing MN , NP, PM ?
Traloi: ....................
Loi giai

Pap an: Vo so.

\J i
o
N
Néu diém 4(x;y; z) thudc (C) thi

4y 427 =2x-2y+1=0
{x e Ty —3x-2y—z=0.

X+ Y 42 -8x+2y+2z+1=0
Suy ra phuong trinh mét phang (¢) chita dudng tron (C)la3x-2y-z=0.
Phuong trinh mit phang (MNP) 1a x+y+z-6=0.
Goi / 1a tim mit ciu thoa bai toan, H 1a hinh chiéu vudng goc ctia / trén mat phing (MNP), J, K,
L 1an luot 13 hinh chiéu vudng goc ciia H trén cac dudng thang MN, NP, PM . Ta c6
IJ=IK=IL= HJ=HK=HL.
Suyra I thudc duong thang di qua tim dudng tron ndi tiép hodc tam dudng tron bang tiép cia tam giac
MNP va vudng gbc v6i mit phang (MNP).
Hinh chép O.MNP 13 hinh chép déu nén dudng thiang di qua tdm dudng tron ndi tiép cua tam giac MNP
va vudng gbc véi mit phang (MNP) ciing chinh la dudng thang d di qua O va vudng goc voi mit
phang (MNP).
Phuong trinh dudng thang d 1a x=y=z.
Dé théy dc (a) suy ra moi diém thudc d déu la thm ciia mot mit cau thoa bai toan. Vay c6 vo s6 mat
cu c6 tam thudc mat phang chira (C) va tiép xuc véi ba dudng thang MN, NP, PM .

Cau 24. Trong khong gian cho mit phang (P):x—z+6=0 va hai mit cau (S1 ):x2 +y*+27 =25,

(S2 ): x*+y* +z* +4x—4z+7=0. Biét rang tdp hop tim / cac mat ciu tiép xGc v6i ca hai mit cau
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(S1 ) , (Sz) va tim / ndm trén (P) 1a mot dudng cong. Tinh dién tich hinh phing giéi han boi duong

cong do.
Traloi: ....................
Loi giai
Pap an: —7
Py
Mit cau (5, ) c6 tam O(0;0;0) va ban kinh R, =5.Mat cau (S) c6 tam £(-2;0;2) ban kinh R, =1.

Ta cod d(O,(P)) =%< R, va d(E,(P)) = \/5 >R,, OF = 2\/5, OE + R, <R, nén mat cau (S2 ) nam
trong mit cau (S1 ).Nhu vy mit cau (S) tam I tiép xtic voi ca (S1 ) va (Sz) thi (S) tiép xtc trong
mit cau (S1 ) va tiép xtic ngoai véi (S2 ) . Goi R 1a ban kinh cua (S) khi do ta c6 hé

Ol +R=R,
=OI+El=R +R, =>OI+E[=6.

EI-R=R,

Hinh vé minh hoa

Nhan xét: OF =(~2;0;2) nén OE vuéng goc voi (P):x—z+6=0.

Goi H 1a hinh chiéu vudng géc cua O 1én (P), dit IH = x, diéu kién x> 0. Khi dé ta c6

Ol +El =6 <~ OH> + HI> +NEH> + HI? =6 <18+ x> +V2+x> =6 < x° =%<:>x=g.

Vay diém / thudc duong tron tim H ban kinh » = g Nén dién tich hinh phang gii han béi dudong

tron la: S =712 :%T.

r  owe ]
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LAP PHUONG TRINH PUONG THANG LIEN QUAN PEN MAT CAU

PHAN 1. Cau tric nghi¢ém nhiéu phwong 4n lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Céu 25. Trong khong gian v6i hé toa 40 Oxyz, cho diém E(l;l;l), mit cau (S) X +y 42" =4 va
mit phang (P):x—3y+5z-3=0. Goi A la duong thang di qua E, ndm trong (P) va cit mit cau ()
tai hai diém 4, B sao cho tam gidc OAB 1a tam giac déu. Phuong trinh ctia dudng thing A 1a

x—lzy—lzz—l B. x—lzy—lzz—l

A. . .
-2 1 -1 2 1 -1

x—1 y-1 z-1 x—1 y-1 z-1

C. . .
2 1 1 2 -1 -1

Chon D

(P)

Mit cau () c6 tam O(0; 0;0) ban kinh R =2. Tam gidc OAB la tam gidc déu c6 canh bang 2. Goi

pNE)

M 1a trung diém AB ta co OMszx/g,métkhéc OE(1;1;1)= OE =3 . Vay diém M tring
diém E. Goi U 14 vecto chi phuong cia A ta co: ulOE vauln (voéi 171(1;—3;5) 1a vecto phap tuyén
ciia (P) vi Ac(P)).

. e 1. —
[ 7,0F | =(~8;4;4), chon u:—z[n,OE]z(z,—l,—l).

Viay duong thang A di qua E, cd vecto chi phuong ﬁ(Z;—l;—l) c6 phuong trinh la:

x-1_y-1_z-1
2 -1 -1

Céu 26. Trong khong gian hé toa do Oxyz, cho hai diém A(LL;1), B(2;2;1) va mat phing
(P):x+y+2z=0. Mit cau (S) thay dbi qua 4,B va tiép xuc véi (P)tai H. Biét H chay trén 1

duong tron ¢ dinh. Tim ban kinh ciia duong tron déb.

A. 342, B. 2/3. C. 3. D.?
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Loi giai
x=1+¢
Co A(L;1;1),B(2;2;1) = Phuong trinh AB: < y =1+¢

z=1
Goi K 1a giao diém cia AB va (P) = K(-L-1L1)
C6 Mt cau () tiép xuc voi (P)tai H.
= HK latiép tuyén ciia (S)
— KH’ = KAKB =12 = KH =2+/3 khéng dbi
= Biét H chay trén 1 duong tron ban kinh 243 khong doi
x=1+t¢
Céu 27. Trong khong gian Oxyz, cho mit cau x*+y”+2z° =9 va diem M (x,;y,;2,)ed:{y=1+2¢.
z=2-3t
Ba diém 4, B, C phan biét cting thuéc mat cau sao cho MA, MB, MC 1a tiép tuyén cua mit cau. Biét
rang mit phang (4BC) di qua diém D(1;1;2). Tong T =x, +y, +z; bang

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

Loi giai

Chon B

x=1+t
*Taco: M (xy;50520)€dqy =142t = x)+y,+2,=4.
z=2-3t

* Mit cau co phuong trinh X er2 +z2=9= tam O(O; O;O) ,ban kinh R=3.
* MA, MB, MC la tiép tuyén ctia mit cdu = MO L (A4BC).
= (ABC) di qua D(l;l; 2) c6 véc to phép tuyén W(xo;yo;zo) c6 phuong trinh dang:

xo(x—l)+y0(y—l)+zo(z—2):0.
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* MA 1a tiép tuyén clia mat cau tai 4 = AMOA vuong tai A= OH.OM =04> =R*=9.

Goi H 1a hinh chiéu cua O 1én (4BC) (OH +OM = HM), ta cé:

—X, — ¥, —2Zo| _ |x0 + ¥y + 2, +Zo| _ |ZO;44| — OH.OM :|Zo +4|.

2> 2. 2 2 2 2
\/x0+J’o+Zo \/x0+y0+zo 0

d(O;(ABC))=0H=|

:>|ZO+4|:9<:>ZO:5VZO:—13.

*Véi z,=5=> M (0;~1;5)= T =26nhan do: OM :«/%;OH:|Z(°)—;;|=%;
pt(ABC):—y+52—9:0:>MH:d(M;(ABC)):%.

= OH + HM = OM

*V6i z,=—13= M (6;11;,-13) = loai do: OM =+/326;0H :%;
(ABc):6x+11y—13z+9=o:>MH=d(M;(ABc))=£
V326

= OH + HM # OM .

Céu 28. Trong khong gian véi hé truc toa d6 Oxyz, cho mit cau (S):x*+y*+2° —2x+2z+1=0 va

. -2 ) .
duong thang d :%:yT:il' Hai mat phang (P),(P') chita d va tiép xac v6i (S) tai T, T'. Tim toa

do trung diém H cua TT".

A H _Z;l;l . B. H é;z;—Z ) C.H é;l;—i . D. H| -
6 36 6 3 6 63 6

Loi giai

AN |,
W | —
N |,
NG

Chon C

Mit cau (S) c6 thm 7(1;0;-1), ban kinh R=1.

Pudng thing d ¢ vecto chi phuong u, =(L1;-1).

Goi K 14 hinh chiéu cta I trén d,taco K (6;2+6;~t)= IK = (1~ 1,2+ 6,1 +1).
Vi IK Ld nén u,JK =0 t-1+2+t—(~t+1)=0¢=0= IK (-1 21).

x=1-t'
Phuong trinh tham s cua duong thang IK 1a { y =2¢'
z=—1+1¢'

Khi do, trung diém H cua TT' nam trén IK nén H(l—t';2t';—l+t'):E:(—t';Zt';t'). Mat khac, ta

c6: IH.IK = IT? @ﬁ.]?zl@t'+4t'+t'=l<:>t':% :H(—;—;——j.
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Cau 29. Trong khong gian v61 hé truc toa dd Oxyz, cho diém E (l;l;l), mat phrfmg

(P):x—3y+52—3:O va mit cau (S):x2+yz+z2 =4.Goi A 1a dudng thiang qua £, nim trong mit

phang (P) vacat (S) tai 2 diém phan biét 4,B sao cho 4B =2.Phuong trinh dudng thang A 1a

x=1-2¢ x=1+2¢ x=1-2¢ x=1+2¢
A.{y=2-t. B.yy=1+¢ . C.yy=-3+¢t. D.sy=1-t .
z=1-t z=1+t z=5+t¢ z=1-t
Loi giai
Chon D

(S):x*+y*+z° =4=Téam 7(0;0;0); ban kinh R=2.
(P):x—3y+5z-3=0= vécto phap tuyén ctia (P):nr =(1,-3; 5).

Goi H 1a hinh chiéu cta I 1én A:AH:BH:%:L

Xét AIAH vudng tai H = IH =14* — AH? =J4—1=1/3.

Mitkhac taco IE=(L1;1)= [E=3=IH = H=E=1IE LA.

Duong thang A di qua E(1;1;1); vudng goc véi IE va chira trong (P) nén:
Vécto chi phuong ctia A:na = [ﬁp;ﬁ] =(-8:4;4).

= vécto u =(2;—1;—1) ciing la vécto chi phuong cia A.

x=1+2¢
Phuong trinh dudng thang A la: {y=1-1 .
z=1-t

Céau 30. Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x+y—z—-3=0 va hai diém
M (L;1;1), N(-3;-3;-3). Mt cau (S) di qua M, N va tiép xtc v6i mit phang (P) tai diém Q. Biét
rang O ludn thudc mot duong tron ¢d dinh. Tim ban kinh cta duong tron do.

Loi giai

A. R

Chon B
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M

0

P)

x=1+t
* Puong thang MN c6 phuong trinh [a: MN :{ y=1+¢.
z=1+¢

* Goi 1 = MN n(P) khi d6 toa d diém / tmg véi ¢ thoa man:
I+t4+141-1-1-3=01-2=01=2=1(3;3;3) = IM =23, IN =63 .

* Do mit cau () di qua M, N va tiép xtc véi dudng thang /0 tai diém Q nén ta co:

I0°=IM.IN =KI* -R* = 10° =IM.IN =36 < 10 =6

Vay QO ludn thudc duong tron tdm / ban kinh R=6.

Céu 31. Trong khong gian v6i hé toa do Oxyz, cho mat phang (P):2x—2y+z+3=0 va mit cau

y+2 z+1

1 . Cho céc phat biéu sau day:

(8):(x=1)" +(y+3) +2* =9 va duong thing d :_izz
I. Dudng thing d cdt mit cau (S) tai 2 diém phén biét.
I1. Mit phang (P) tiép xtic v6i mat cau ().

I11. Mt phang (P) va mit cau (S) khong c6 diém chung.

IV. Dudng thing d cét mit phang (P) tai mot diém.

S6 phat biéu ding 1a:
A. 4. B. 1. C.2. D. 3.
Loi giai
Chon D

Mit cau (S) c6 tam /(1;-3;0), ban kinh R=3.

x=-2t
Phuong trinh tham s cua dudng thang d 14y =-2+¢ .
z=—14+2¢
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x=-2t
y=-2+t ,
Xéth¢ phuong trinh ¢ ___, =9 +2t-6=0(1).

(x—l)2 +(y+3)2 +2°=9
Phuong trinh (1) ¢6 2 nghiém phan biét nén d ct () tai 2 diém phan biét.

2.1-2.(-3)+0+3| 11

d(1,(P))= 3 =5 > R= (P) va (S) khong c6 diém chung.
x=-2t
y==2+t 3 g ) 2

Xét hé phuong trinh =>t=—.d cat (P) tai mot diem.
z=—1+2¢ 2

2x-2y+z+3=0
Vay ¢6 3 phat biéu dung.
Cau 32. Trong khong gian Oxyz, cho mit cau (S): (x—l)2 +(y—2)2 +(z—1)2 =3%, mit phang
(P):x—y+z+3=0 va diém N(1;0;,-4) thuoc (P). Mot duong thang A di qua N ndm trong (P) cét

(S) tai hai diém A4, B thoa man AB=4. Goi ﬁ(l;b;c), (¢>0) la mot vecto chi phuong ciia A, téng

b+c bang
A. 1. B. 3. C. -1. D. 45.
Loi giai
—
A
N
Chon D

Ta c6 mit cau (S) ¢6 tim I(1;2;1) bankinh R =3.
Goi H va K 1an Iuot 13 hinh chiéu vudng goc cua I 1én dudng thang A va mit phang (P).

Suy ra H 13 trung diém cia doan AB nén AH = 2:d(1,A)=IH=\/IA2—AH2=\/§ va

IK:d(I,(P)):wzx/g.

V3
IK L(P)

AC(P)

Ta co }:IKJ_A malH 1A =A1LKH
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hay KH =d(K,A) va KH =\IH* —IK* =2

x=1+t
Do /K 1 (P) nén phuong trinh tham s6 duong thang IK 14 y=2—t = K (1+62—t;1+1).
z=1+¢

Ma K e(P)=1+t-2+t+1+t+3=0<1t=-1= K (0;3;0)

KN,u ab—=3c) +(=c—4) +(b+3)
Tu day ta co KH:d(K,A):‘[ |~ }:\/( C)M +(b+3) =2 ().
u 1+b +¢

Mitkhac taco Ac(P)=u Ln, = un,=0c1-b+c=0b=c+1,
Thay vao (*) ta dugc
J(c+4) +(—c—4) +(c+4) =V2\f1+(c+1) +¢’
&3c?—24c+48=4c +4c+4
' —-20c-44=0

{c=22(N)

=
c=-2(L)

Suyra b=23=b+c=45.

Cau 33. Trong khong gian Oxyz, cho mit cdu (S):(x—2) +(y-3) +(z—4) =14 va mit phing
(a):x+3y+2z-5=0. Biét duong thing A ndm trong (@), cét truc Ox va tiép xuc véi (S). Vecto
nao sau day la vecto chi phuong ciia A?

A u=(4-21). B. v=(2;0;-1). C. m=(-310). D. n=(L;-11).

Loi gii

Chon B
Mit cau () c6 tam 7(2;3;4) vabankinh R =+/14 .
Taco d(1,(a))=+14 = R= (a) tiép xuc vdi (S).
Goi H 1a hinh chiéu vudng goc cua I 1én (a)= H(1;0;2)
Goi A=ANOx=> A(a;0,0) va AH =(a—1;0;-2)
Puong thang A nim trong (&), cit truc Ox va tiép xtc véi (S) nén AH Ln, . Tac la
a-1+0-4=0< a=5= AH =(4;0;-2) cung phuong véi v =(2;0;~1).
Céu 34. Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):2x—2y-z+9=0 va mit
c:‘?tu(S):(x—3)2 +(y+2)2 +(Z—1)2 =100. Mt phang (P) cit mit cdu (S) theo mot duong tron (C).

Tim toa d6 tim K va ban kinh 7 ctia duong tron (C) 1a
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A.K(3;—2;1),r:10. B. K(—l;2;3),r:8. C.K(l;—2;3),r:8. D. K(1;2;3),r:6.

Loi giai
L “
M |
~ I
\oT— )

e Mit cau (S) cotam 1(3;-2;1); R=10.

. 6+4-1+9
e Khoang cach tir / dén (P) 1a IK =d(I;(P))= % =6
x=3+2¢
e Puong thing qua 7 (3;—2;1) vudng goc voi (P) co phuong trinh tham sd 144 y =—2—2¢ khi d6 Toa do
z=1-t
x=3+2¢
) o L Jy=—2-2
tam K la nghi¢ém cua hé phuong trinh (- =K (—1; 2; 3) .
z=1-

2x-2y-z+9=0
e Ban kinh: » =+/R* —IK* =/100-36 =8.
Céu 35. Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x—2y+2z-3=0 va mit cau (S)
tam [ (5;—3;5) , ban kinh R = 2\/§ . T mot diém A thudc mit phfmg (P) ké mdt duong thfmg tiép xuc
véi mit cau (S) tai B. Tinh O4 biét AB=4.
A. 04=A11. B. 04=5. C. 04=3. D. 04=6.
Loi giai
Chon A

—2(-3)+2.5-3 .

Iy , 5
Khoang cach tir diém I dén mp(P) la: d(/; (p)) — | \/ 2 -2
F+(-2)"+2

AB tiép xuc voi (S) tai B nén tam giac AIB vudng tai B, do d6 ta cé:

14=N1B+ 4B° =\R* + 4B* = (25 )2 +4% =6=d(I;(P)) = 4 1 hinh chiéu ciia I Ién (P)

x=5+t
Puong thang IA di qua 1(5;—3;5) 6 VICP u = n_(;) = (l;—2;2) c6 phuong trinh < y=-3-2¢
z=5+2¢

Co A=IAN(P) = 5+1-2(-3-20)+2(5+20)-3=0=t=-2= A3%:L1) = 04=4/11.
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Céau 36. Trong khong gian Oxyz, cho mit ciu x*+)*+z°=9 va diém M (x45¥,52,) thudc

x=1+t
d:<y=1+2¢t.Ba diém A, B, C phan biét cung thugc mat ciu sao cho MA, MB, MC la tiép tuyén
z=2-3t

ctia mit cau. Biét ring mit phang (ABC) diqua D(1;1;2). Tong T =x; +y, +z. bang

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

Chon B

Mit cau (S) c6 tim O(0;0;0) va ban kinh R. Goi M (1+¢,;1+2t,;2-3,) €d .

Gia str T'(x;y;z) €(S) 1a mot tiép diém cua tiép tuyén MT voi mit cau (S). Khi d6

OT* + MT* =OM*
o9+ [x—(1+6) ] +[y—(1+26)] +(z=(2-34,)) =(1+4,) +(1+24, ) +(2-3¢,)’
< (1+2,)x+(1+24,)+(2-3t,)z-9=0.

Suy ra phuong trinh mit phing (ABC) c6 dang (1+1¢,)x+(1+24,) y+(2-34,)z-9=0
Do D(L;1;2) e (A4BC) nén 1+1,+1+21,+2.(2-3t)-9=0 & ¢, =—1 = M (0;-1;5).
Vay T =0 +(-1)" +5 =26.
Céu 37. Trong khong gian voi hé toa do Oxyzcho hai diém A(0;0;3),B(—2;0;1)va mit phang
():2x—y+2z+8=0.Hoi c6 bao nhiéu diém C trén mit phing () sao cho tam gidc 4BC déu?

A 2. B. 1. C.0. D. Vo sb.

Loi giai

Goi (P) mat phéng trung truc cia AB , khi d6 phuong trinh cta (P) la: x+z—-1=0.
Taco n, =(1;0;1),n, =(2-1;2) nén [ n,,n, |=(1;0;-1).
Goi d 1a giao tuyén ctia mat phang (P)vé6i mat phing (cr). Chon u, =(1;0;-1)

x=1+¢
va diém M (1;10;0) € d nén phuong trinh tham sdciia d1a: 4 y=10 .

z=—1
Do tam gidc ABC déu nén CA4=CB hay Cthudc mit phang trung truc cia ABma Ce(a) nén
Ce(P)n(a)=d suyratoadd C c6dang C(1+£10;—1).

Do AABC déunén AC = 4B, thay toa do cac diém ta co:

J+2-0) +(10-0)’ +(=t=3) =(=2=0) +(0-0) +(1-3)" <> +41+51=0(*)

Do phuong trinh (*) v6 nghi¢m nén khong ton tai diém C théa min yéu cau bai toan.
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Cau 38. Trong khong gian Oxyz, cho mat cau (S) tam 1(1;3;9) ban kinh béng 3.Goi M, N lahai

diém 1an luot thudce hai truc Ox, Oz sao cho dudng thfmg MN tiép xuc voi (S ) , déng thoi mat cau

ngoai tiép tr dién OIMN c6 ban kinh bang % Goi 4 1a tiép diém cia MN va (S), gi tri AM.AN

bang
A. 39. B. 123 C. 18. D. 28/3.
Loi gidi
Chon B.

+) Dat M (a;0;0) va N(0;0;b).

Nhan xét: (S ) tiép xuc (Oxz) ma MN C(Oxz) tiép xuc (S )

= MN tiép xtic () tai tiép diém cua (S) va (Oxz) = 4(1;0;9).
AM =(a-1;0,-9) 4-1 -9

)< =
AN=(—1; 0;b—9) -1 b-9

+) Khi d6 OIMN ¢6 AOMN vudng tai O, (IMN) L(OMN) (do IAc(IMN), IA L(OMN))
— Ban kinh mit cau ngoai tiép OIMN bing ban kinh dudng tron ngoai tiép AIMN bang g

IM IN .MN

A
2

Suy ra: %.3.MN= < IM.IN =39 (1).

Ma IM = \[(a—1) +3 +97 = (a—1)’ +90.

IV =\ +32 4 (b=9) = flo+—2
(a-1)

Thay vao (1) ta dugc: [(a—l)2 +90}{10+

AM =J(a-1)’ +81=+/108 = 63

Ta c6 — AM.AN =12+/3 .

AN = 1+(b=9)" =143 =2

Cau 39. Trong khong gian Oxyz, cho mat cau (S) tam ](4;1;2) ban kinh bfmg 2.Goi M ; N lahai

81

a—1

2}:1521 o (a-1) =27,

diém 1an luot thudc hai truc Ox; Oy sao cho dudng thing MN tiép xuc véi (S ) , dong thoi mit cau
ngoai tiép tir dién OIMN c6 ban kinh bang % Goi A 1a tiép diém cua MN va (S), gia tri AM.AN

béng
A. 632 . B. 14. C. 8. D. 92

Loi giai
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Chon A.

Cach 1:

Ta co : d([, (Oxy)) =2 nén mit cau (S) tiép xuc véi mit phang (Oxy) tai diém A(4;1;0), dong thoi
duong thang MN tiép xtc véi (S) ciing tai diém A(4;1;O) do MN c (Oxy)

Goi M (m;0;0); N(0;7;0), m,n>0

—4=—4k
" = (m—4)(n-1)=4 & m=—2 n-120.

Do Ae MN nén AM = kAN =
—I:k(n—l) n—1

Phuong trinh mét phang trung truc doan Of :4x+ y +2z —% =0
Phuong trinh mit phang trung truc doan OM :x = %

Phuong trinh mit phang trung truc doan ON :y =

NS

2
Do d6 tim mit ciu ngoai tiép tir dién OIMN 1a J (%,%,%J
n —_—

Theo gia thuyét ciu ngoai tiép tir dién OIMN c6 ban kinh bang % nén OJ =%

< 0J? _»
4

4n’ +n_2+(n2—6n+21)2_£
(n-1y 4 16(n-1y 4

ont—4n’ —10n" +28n+49 =0

Sn=1+22

Vi n >0 nén chon n:l+2x/§, suy ra m:4+\/§

Khi d6 AM.AN =642 .

Cach 2:

D@ thiy mit cau (S ) tiép xtic voi mat phing (Oxy) tai diém A(4;1;0) , dong thoi duong thang MN tiép
xtc véi (S) cling tai diém A4(1;4;0) do MN = (Oxy)

Goi M (a;0;0); N(0;0;0).

- . a—-4=-4k 1 4
Do A€ MN nén AM =kAN = = —+—=1.
—I:k(b—l) b a
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Goi J la trung diém MN = J(%;%;Oj va 1(4;1;2) thudc dudng thing A vudng goc véi (Oxy) tai

diém J. Phuong trinh A 1a <y =

— T4m clia mat cau ngoai tiép ta dién OIMN 1a diém K (%;%;t) .
1 4 1 4
—+—=1 —+—=1
b a
2 2
Theogiéthiéttacéhé: OK:Z = a—+b—+z2=£
2 4 4 4
7 2 2
K== a_g) 4 2o) w2y =2
2 (2 j (2 (-2)
4b a—4—b
a=ﬁ b-1
_ )
o Jda+b+ar—21=0c 4= 200F21
2 2 4(b_1)
a_+b_+t2—£ 2 2
4 4 a e ®
4 4

b-1 -
ot rear B Y s 3(b-5) 20 196
b-1" (b-1) b-1" (b-1)
& 50106425+ —20_130(b-5+4)— =132 & (b-1 +—22 16
(b-1) b-1 b-1)
) b=1-22
o[ (b-1)-8| =0 = (b-1) =8 =
(-1 ~] (b=1) L=1+2\/§

Véi b=1-22 taduoc a=4-2 = AM.AN =642 .
Véi b=1+22 taduoc a=4+2 = AM.AN =62 .
PHAN II. CAu tric nghi¢m tra 10i ngin. Mi ciu héi thi sinh chi tri 1oi dap an.

Céu 40. Trong khong gian véi hé truc Oxyz,cho mit cau (§):x*+)° +z° —2x—4y+6z-13=0 va

duong thang OI:XIrl :ylez = -1

. Diém M (a;b;c),(a>0) ndm trén duong thing d sao cho tir M
ké duoc ba tiép tuyén Md, MB, MC dén mit cau (S) (4, B, C la cac tiép diém) va AMB =60,

BMC =60°, CMA=120°. Tinh &’ +5° +¢° .
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Traloi: ....................
Loi giai

Dap an: o’ +b° +¢° 22

Mt chu () o6 tam 1(1;2;-3) va bén kinh R = /12 +27+(=3)’ +13 =33
Goi (C) 1a dudng tron giao tuyén clia mit phang (4BC) va mt cau (S).
Pit MA=MB =MC = x khi d6 AB = x;BC =x~/2;CA=x~/3 do d6 tam gisc ABC vudng tai B nén
trung diém H cia AC 1a tim duong tron (C) va H, I, M thang hang.
Vi AMC =120° nén tam giac AIC déu do d6 x3=R o x=3 suyra IM =2AM =2x=6.
Laico M ed nén M (-1+6-2+61+1),(t>1) ma IM =6 nén (r-2) +(1—4) +(r+4) =36
t=

3 -4=0
1=

W O

4 1 2 112
Ma a > 0 nén t=§ suy ra H(E;—E;%j nén @’ +b’ +c’ =—=.

Céu 41. Trong khong gian Oxyz, cho mit cau (S) tdm /(1;4;2), bén kinh bang 2. Goi M, N 1a hai
diém lan luot thudc hai truc O, Oy sao cho duong thrfmg MN tiép xuc voi (S ), déng thoi mit cau ngoai
tiép tr dién OIMN c6 ban kinh bang % .Goi 4 latiép diém cua MN va (S), tinh gié tri AM.AN .

Traloi: ....................
Loi giai

Dép 4n: AM.AN =642
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Goi M (a;0;0) € Ox, N(0;6;0)€Oy.

Ta ¢6 d(I;(Oxy))=2=R nén (S) tiép xic véi mat phang (Oxy) tai diém A(1;4;0) va MN ciing di
qua 4.

Lai c6 m=(a—l;—4;0), ﬁ=(—l;b—4;0) va 3 diém A,M,N thing hang nén ta duoc:

“_—_llzic(a—l)(b—4)=4 (1).

Tt dién OIMN ¢6 14 L (OMN) va AOMN vudng tai O nén néu goi J la thm mit clu ngoai tiép tu
dién OIMN thi J (IMN).

Suy ra ban kinh mit cau ngoai tiép tir dién OIMN bang ban kinh duong tron ngoai tiép AIMN .

IM .IN.M. : ik
Taco S,y = # (vo1 r =% ban kinh duong tron ngoai tieép AIMN ).

=N %IA.MN = w & IMIN =7I4< IM.IN =14
4.~
2

e[ (a-1)+20][ (b-4)+5]=19 (2).
. |m=a-1
bat {n:b—4'

4

=— 3
mn=4 n m ()

(m* +20)(n* +5)=196 = (m® +20)(§+5] =196 (4) |

Tir (1)) va (2) ta c6 hé {

Tir (4) ta dugc: (m’ +20)(16+5m”) =196m’

m=2\/5 :{nzx/z
m=—2\/§ n:—\/?

<:>5m4—80m2+32020<:>m2:8<:>{

a:1+2\/5,b:4+\/§

Suy ra .
[a:l—zﬁ,b=4—ﬁ
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Vay AM.AN =62 .

Céu 42. Trong khong gian Oxyz cho mit cau (S) tdm 7(9;3;1) ban kinh bang 3. Goi M, N 14 hai diém
lan luot thudce 2 truc Ox, Oz sao cho duong thing MN tiép xuc véi (S)s dong thoi mit ciu ngoai tiép tir
dién OIMN c6 bén kinh bing % . Goi 4 1a tiép diém cia MN va (s), Tinh gid tri AM.AN |
Traloi: ....................
Loi gidi
Dép 4n: AM.AN =123
1(9:3;1) = d (1(0xz))=3= R =(S) tiép xtac voi (Oxz).
Goi M (a;0;0) € Ox
N(O; O;b) e Oz
MN tiép xtc véi (S) tai 4 nén 4 la hinh chiéu ciia 7 1én (Oxz).

Suyra 4(9;0;1).
: 2 a b
Goi X la trung diém MN = K(E;O;Ej.

Goi H 1a tAm mit cau ngoai tiép tar dién OIMN = OH = % = HK 1 MN .

OM 1 KT

Goi T 1a trung diém om =
OM 1 HT

}:OML(KHT):OM 1 HK = HK 1 (OMN)

Ma 14 L (OMN)= HK // IA.

Taco Al =(0;3;0)

— a
KH :(xH _E;yH -0;z, ——j.

a

. . 2

Al cing phuong KH nén {y, =c (c =+ ())
b
2

:>H(ﬁ; ,bj
2 2
2 2
OH:E:a—+c2+b——@ (1)
4 4 4

T (1) v 2) soym et s D (4o weap o (21|
4 4 2 2
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=9a+b+6c=91 (3)

AM =(a-9;0;-1)
AN =(=9;0;5-1)

A,M,N thing hang — a_—99 -

o (a-2)(b-1)=9
< ab-a-95b+9=9
< ab—-a-9b=0
<:>a(b—1)=ab
9b
Sa=—o
b-1
Tu (3):>9.b9—bl+b+6c:91

§i+b+6c:91

b> +80b b’ +80b —b>+11h-91
= =

+6c=91< 6c=91-

b1 b1
—b* +11h—-91
Sc=————
6(b-1)

Tacd a* +4c* +b* =169

2 32 . 2
@(9bj+4 P 11b=91) .o
b-1 6(b—1)

© 9.815" +(b* +1215° +8281-22b +182b = 2002b) + 95 (b—1) =169.9.(h-1)’

< 729b° +b* +1216° +8281—-22h +182b° —2002b +9b* —18b> +9b* =15216° —3042bh +1521

< 10" —40b° — 4800 +1040b+ 6760 =0

| 9(1+33
b:1+3\/§:>a:u=9+\/§

33
9(1-343)

RN

h=1-33=a=

+ Truong hop 1: a:9+J§;b=1+3J§:W=(J§;o;—1):>AM=2.

:ﬁz(—9;0;3ﬁ):>AN=M.

AM AN =2:108 =123 .

+ Truong hop 2: a =9—+/3; b=1—3ﬁ:>W=(—ﬁ;0;—1):>AM=2.

:Z\/:(—9;0;—3J§):>AN=M.

AM AN =2:/108 =124/3 .

b-1
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Cau 43. Trong khong gian vé61 h¢é¢ toa  do Oxyz,cho  phuong  trinh  mat
cau: (S, ):x* +y* + 2 +(m+2)x+2my—2mz—m—3=0. Biét ring v6i moi sb thuc m thi (S,) ludn
chira mét dudng tron ¢ dinh. Tinh ban kinh 7 cua duong tron do.
Traloi: ....................
Loi giai
2

Pap an: r =——
P 3

\ +2
Mit cau (S,,) ¢6 tim I(—mT;—m;mj va ban kinh R =

\NOm® +8m+16
5 .

V61 m,, m, tuy y va khac nhau, ta dugc hai phuong trinh mat ciu tuong Ung:

x2+y2+zz+(ml+2)x+2m1y—2mlz—ml—3:0 (1)
X +y 7 (m2+2)x+2m2y 2myz—m,—-3=0 (2)

Ly (1) trir (2) theo vé, ta dugc:

(=) x+2(m, = m,) y=2(m, = m ) 2= (m, =) =0

< (m—my).(x+2y—-2z-1)=0

& x+2y-2z-1=0 (3).

D@ thay (3) la phuong trinh tong quat clia mét phang.

= Ho mit cau (S, )cé giao tuyén 1a dudng tron ndm trén mét phang (P) cb dinh c6 phuong trinh:

x+2y-2z-1=0.

m+2
Mit khac, dat d =d[1,(P)]= = :
\/12 +2° +(—2)2 6
2 . _ 2
g g Om +8m+16 (-9m—-4) 32 R
4 36 9

42

Vay r =——.
dy 3

x=3+t¢
Cau 44. Trong khong gian voi hé truc toa dd Oxyz, cho duong thing A:{y=—1—1¢, (teR), diém
z==-2+t

M (1;2;-1) va mit cau (S):x’+)° +2z° —4x+10y+14z+64=0. Goi A’ la duong thing di qua M cit
\ < . < - A . AM 1 \ < R ’ \ A 1N A A A
duong thang A tai 4, cat mat cau tai B sao cho EZEVa diem B c¢o6 hoanh d¢ 1a so nguyén. Lap

phuong trinh mit phang trung truc doan AB .

Traloi: ....................
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Loi giai
Pap an: 2x-4y-4z-43=0
A’ 1a duong thing di qua M cdt dudng thang A tai 4 suyratoadd A(3+a;—1-a;—2+a).

AM 1 3dhi =+ 4B
AB 3

Truwong hop 1:

3(—2—a)=x—3—a x=-3-2a
34M = AB < 3(3+a)=y+1+a & 1y=8+2a suyra B(—3—2a;8+2a;1—2a)
3 l—a)

( =z+2-a z=1-2a

Do Be(S) nén

(-3-2a)" +(8+2a) +(1-2a)" —4(-3-2a)+10(8+2a) +14(1-2a)+64 =0
& 12a” +40a + 244 = 0, phuong trinh vo nghiém

Trwong hop 2:

3(_2—a):—(x—3—a) x=9+4a
(3+a):—(y+1+a) &y =-10-4a
(l—a):—(z+2—a) z=-5+4a

Suy ra B(9+4a;—-10—4a;-5+4a)

3AM =—AB <13
3

Do Be (S) nén

(9+4a) +(-10—4a)" +(=5+4a)’ —4(9+4a) +10(~10—4a)+14(~5+4a)+ 64 =0

a=-1
< 48a° +112a+64=0 = 4.
a=-——

3

Piém B c6 hoanh d¢ 1a s6 nguyén nén B(5-6;-9); A(2;0,-3).
- < . < R 7 \ r A r , A
Mat phang trung truc doan AB di qua trung diém / 5;_3;_6 va c6 mdt véc to phap tuyén

n=(—1;2;2) nén c6 phuong trinh (x—%j—Z(y+3)—2(z+6):0<:>2x—4y—4z—43:0

Cau 45. Trong khong gian Oxyz, cho (S): (x+3)2 +(y—2)2 +(z—5)2 =36, diém M (7;1;3). Goi A 1a
duong thang di dong ludn di qua M va tiép xac véi mat cau (S ) tai N. Tiép diém N di dong trén duong
tron (7) ¢6 thm J(a.b.c). Goi k =2a—5b+10c, tinh gié trj cta k.

Traloi: ...t
Loi giai

Dap an: k=50
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M

Mit cdu (8):(x+3)" +(y—2)" +(z-5)" =36 c6 tam I(-3;2;5), ban kinh R=6.
Co IM = \/m = 3\/3 >6=R,nén M thudc mién ngoai cia mat ciu (S) .
C6 MN tiép xtic mit cau (S) tai N,nén MN LIN tai N.

Goi J la diém chiéu cua N 1én MI .

IN* 36 1245
IM 35

Cé IN*=1J.IM .Suyra IJ = (khong d6i), I cb dinh.

Suy ra N thudc (P) ¢ dinh va mat cau (S ) ,nén N thudc duong tron (C ) tam J.

x+3=8
— JJ — S —
Goi N(x;y;z),cc') ]J:_J]M :%LIMZEIM & y—2:—i
M 5 35 5 5
Z—5:—z
5

:N(S;g;?j, k=2a-5b+10c=50.Vay k=50.

Chu 46. Trong khong gian véi hé toa dd Oxyz, cho mit ciu (§): x>+’ +z° —4x+4y-2z-7=0 va
duong thang d, la giao tuyén cia hai mdt phang x+(1-2m)y+4mz-4=0 va
2x+my—(2m+1)z-8=0.Khi d6 m thay doi céc giao diém cta d,, va (S) ndm trén mot dudng tron
¢d dinh. Tinh ban kinh 7 cua duong tron do.
Traloi: ....................

Loi gidi

Dap an: r = E
15
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Gia su duong théng d, cit mit cAu tai hai diém 4, B.
Mit cau (S) co6tam /(2;-2;1), bankinh R=4.

x+(1—2m)y+4mz—4=0

Duodng thang M (x;y)ed,, thoéa { = 5x+ y—2z-20=0 nén céac giao diém

2x+my—(2m+1)z—8=0

cua (S) va d, thudc duong tron giao tuyén giita (S) va (P):5x+y-2z-20=0.

d([,(P)):% nén r=[R® —d*(1,(P)) = 42—% =\/%.
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CHU DE 5
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT PHANG

DANG 1
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BIEU THUC

Bai toan 1. Trong khong gian Oxyz, cho cac diém A4,4,,..,4, ~va mat phang
(P): Ax+By+Cz+D=0 . Tim toa do diém M (X435 Y052,) thudoc mdt phing (P) sao cho

T =\, M4 +a,MA, +...+a,MA,| nhoé nhat (v6i o;;a,..a, la cic so thyc cho trudc thoa man

o +ta,+.+a,#0).
Phuwong phap giai
Cich 1: Phwong phap hinh hgc (Chon diém phu)
Budérc 1: Tim toa d9 diém phu /
Goi I 1a diém thoa min: o, I4, +a,I4, +...+ o, IA, =0
Dua vio dang thirc 0:11711 oI, + ..+ %E =0 ta tim duoc toa d6 diém 7 .
Ta co:

o (V1 + T, )ty (VT4 T ) .., (M + T,

=(oy + 0ty +.ta, )Ml + o 1A +a, I4, +...+ a, 4,

(o, +a, +..+a, ) MI (do alﬂ+azﬂ;+...+anﬁ:=6)
:>T:‘0:]Z\TA]+052M—Az+...+o¢nM—An‘:|ocl +a, +...+an|‘ﬁ‘

Vi a, +a, +...+a, la hang s6 khac khong nén T, < ‘MI

Ma M e(P) nén MI nhé nhit khi diém M cén tim 13 hinh chiéu cta / trén mit phing (P)

Budéc 2: Tim toa do diém M

. . ua 1
+ Lap phuong trinh tham s6 duong thang IM véi ? - .
u,, =n, =(4;B;C)

+Taco M =IM U(P)= d6 diém M can tim.
Cach 2: Phwong phap dai s6
Dung bat dang thirc b 3 ciia Bunhiacpxki
Véi a,b,c,x,y,z€ R, ta co:

(ax+by+cz)’ <(a’ +b* +*)(x* +y* +27)

e 5 a c
Dau"="xayracs —=—=—
X y z
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Bai toan 2. Trong khong gian Oxyz, cho cac diém A,4,,..,4, va mat phang
(P): Ax+By+Cz+D=0 . Tim toa do diém M (X435 Y052,) thudoc mdt phang (P) sao cho
T = a,MA’ + o, MA} +...+a,MA? nho nhat (hodc 16n nhit) (v6i a;;a,...a, 14 cac sb thuc cho trude thoa
man o, +a, +...+a, #0).

Chu y:

T

min

Sata,t..t+a,>0

I.<o+a,+..+a,<0

Phwong phap giai
Cach 1: Phwong phap hinh hoc (Chon diém phu)
Budre 1: Tim toa dd diém phu /

+ Goi I 1a diém thoa man: o, 14, +a, 14, +...+a,IAd =0
+ Dya vio dang thirc 0511711 + aZEJr...JraHE =0 ta tim duoc toa do diém 1 .
+ Ta co:

T =a,MA’ +a,MA; +...+ a,MA’

=q, (]\Z!:)z +a, (MA2)2 +..+ta, (m:)z

o, (M +T4) + o, (MI+14) +...at, (MI +14,)

(o + o, +..ta, ) MI* + 1A} + o, IA4; +...+ o, IA] + 21\‘/17(051171;+ a2Z4;+...+anf4:)
(o, +ay +.t o, )M+ IA? + 0, IA; +...+ a, IA] (do o I4 + o, 14, +..+ o, 14, = 6)
=T =(a,+0, +.ta, )Ml +a,I4 + o, 14 +..+a,I4]
+ Vi o,I4’ + o, I4; +...+ a, IA’ khong doi nén:
e VOi a, +a, +...+a, >0 thi T dat gia trj nho nhat khi va chi khi M/ nhé nhét.
e VOi o, +a, +...+a, <0 thi T dat gid tri 16n nhét khi va chi khi MI nho nhat.
+Ma M e (P) nén MI nho nhét khi diém M can tim 1 hinh chiéu cta 7/ trén mat phang (P)
Budc 2: Tim toa do diém M

. , ua 1
+ Lap phuong trinh tham s6 duong thang IM véi ? - .
Uy, =np=(4;B;C)

+Tacoé M =IM U(P)= do diém M can tim.
Cach 2: Phuong phap dai s6
Dung bat dang thirc bo 3 ciia Bu—nhia—cop—xki

V6i a,b,c,x,y,z € R, taco: (ax+by+cz)’ <(a’ +b* +c)(x* +y* +27)

A , a C
Dau"="xadyras —=—=—
X y z
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PHAN 1. Ciu tric nghi¢ém nhiéu phwong 4n lra chon. Méi ciu héi thi sinh chi chon m§t phwong
an.

Caul. Trong khong gian véi hé toa d0 Oxyz,cho hai diém A(1;0;2),B(3;1;—-1) va mat phfmg
(P):x+y+z-1=0. Goi M(a;b;c)e(P) sao cho |3M—2m| dat gia tri nho nhat. Tinh

S=9a+3b+6c.

A. 4. B. 3. C. 2. D. 1.
Céu 2. Trong khong gian voi hé toa @ Oxyz cho hai diém A(4,2;2), B(;1;-1), C(2;-2;-2). Tim
toa do diém M thudc (Oxy) sao cho |m+2m—]\TC| nho nhat.

A. M(2; 3;0). B. M(l; 3;0). C. M(2;—3; 0). D. M(2;3;1).
Cau3. Trong hé truc Oxyz, cho diém A(-1;3;5), B(2;6;-1), C(-4;,—12;5) va mat phang
(P):x+2y-2z-5=0. Goi M la diém di dong trén (P). Gia tri nhé nhdt cua biéu thuc

S=|MA+MB+MC| la

A. 42. B. 14. C. 14+/3. p. 14

NE

Céu 4. Trong khong gian véi hé toa do Oxyz, cho ba diém A4(4;2;2),B(1;1;-1),C(2;—-2;-2). Tim toa
d6 diém M thudc mit phang (Oyz) sao cho |M+2W—A7c'| nho nhat

A, M(2:3:1). B. M (0;3;1). C. M(0;-3;1). D. M (0;1;2).
Cau5. Trong khong gian Oxyz cho cac diém A(L;-1;3), B(21;,0), C(-3;-1;-3) va mat phang
(P):x+y—z-4=0. Goi M(ab,c) la diém thuéc mit phing (P) sao cho biéu thuc
T= |3m —2MB +ATC| dat gié tri nho nhat. Tinh gia tri ctia biéu thitc S=a+b+c.

A. §=3. B. S=-1. C.5=2. D. S=1.
Ciu 6. Trong khong gian Oxyz cho mat phang (P):x+y+z-3=0 vaba diém A(3:L11), B(7:3;9)

va C(2;2;2). Diém M (a;b;c) trén (P) sao cho ‘m+2m§+3]\TC dat gia tri nho nhat. Tinh

2a—-10b+c.
AL B. 2L c. 2 p. 2.
9 9 9 9

Cau7. Trong khong gian Oxyz, cho ba diém A(1;1;1), B(-1;2;0), C(3;-1;2) va diém M thudc
mit phang («): 2x - y+2z+7=0. Tinh gié tri nh6 nhét cia P = |3W+5W—7ATC| :

A. P

min

=20. B. P. =5. C. P,

min min

=25. D. P. =27.

min
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Ciu 8. Trong khong gian vé6i hé truc toa dd Oxyz, cho bdn diém A(2;-3;7), B(0;4;1), C(3;0;5) va
D(3;3;3). Goi M 1a diém ndm trén mit phing (Oyz) sao cho biéu thirc |m +MB+MC + MD| dat gia
tri nho nhat. Khi d6 toa d¢ cua M la:

A. M(O;l;—4). B. M(2;1;0). C. M(O;l;—2). D. M(0;1;4).
Cau 9. Trong khong gian Oxyz, cho ba diém A(L;1;1), B(-2;3;4) va C(-2;5;1). Piém M (a;b;0) thudc
mit phiang (Oxy) sao cho MA® + MB* + MC” dat gia tri nho nhat. Tong 7 =a” +b° bing

A. T=10. B. T=25. C.T=13. D.T=17.
Ciau 10. Trong khong gian v6i hé truc toa dd Oxyz, cho tam giac ABC voi A(2;1;3), B(1;-1;2),
C(3;-6;1). Piém M (x;y;z) thudc mat phang (Oyz) sao cho MA® +MB* +MC? dat gi4 tri nhé nhat.
Tinh gi tri biéu thirc P=x+y+z.

A. P=0. B. P=2. C. P=6. D. P=-2.
Cau1l. Trong khong gian Oxyz, cho hai diém A4(2;-2;4), B(-3;3;-1) va mat phing
(P):2x—y+2z-8=0.Xét M la diém thay doi thudc (P), tinh gia trj nho nhat ctia 2MA” +3MB’.
Céu 12. Trong khong gian Oxyz, cho ba diém A(1;4;5), B(3;4;0), C(2;-1;0). Goi M (a;b;c) la
diém sao cho MA®> + MB* +3MC” dat gia tri nho nhat. Téng a +b+c co gia tri bang

A. 2. B. 3. C. 4. D. 4.
Cau 13. Trong khong gian voi hé toa do Oxyz , cho ba diém A(1;4;5), B(3;4;0), C(2;-1;0) va mat
phing (P):3x+3y-2z-29=0. Goi M (a;b;c) la diém thugc (P) sao cho bicu thic
T = MA* + MB* +3MC* dat GTNN. Tinh téng a+b+c.

A. 8. B. 10. C. -10. D. -8.

Céu 14. Trong khong gian véi hé toa do Oxyz, cho 3 diém A(1;2;3),B(0;1;1),C(1;0;,—2) va mit phing
(P) Xx+y+z+2=0. Goi M la diém thudc mat phfmg (P) sao cho gid tri cua biéu thirc
T =MA® + 2MB* +3MC? nho nhat. Tinh khoang cach tir M dén mat phang (Q) 2x—-y—-2z+3=07?

A2 B =L c. 24 D. -

3 54 " 54
Céu 15. Trong khong gian Oxyz, cho ba diém A4(2;-2;4), B(-3;3;-1), C(-1;—1;—1) va mit phing
(P):2x-y+2z+8=0. Xét diem M thay d6i thuoc (P), tim gid tri nho nhdt cia biéu thic
T =2MA* + MB* - MC* .
A. 102. B. 105. C. 30. D. 35.
Ciu 16. Trong khong gian Oxyzcho cac diém A(1;2;0), B(1;-1;3),C(I;—1;-1) va mit phing

(P):3x-3y+2z-15=0. Xét M(a;b;c) thudc mit phang (P) sao cho 2MA*> — MB*> + MC* nho nht.

Giad tri cua a+b+c bang
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A. 3. B. 7. C. 2. D. -1.

Céu 17. Trong khong gian Oxyz , cho hai diém A(1;2;1), B(2;-1;3),C(3;1;-5) . Tim diém M trén mat

phang (Oyz) sao cho MA® —2MB* —MC? 16n nhat.

A M

3;1;0], B. M l;—i;o]. C. M(0;0;5). D. M (3;—4;0).
2’2 2" 2

Cau 18. Trong khong gian Oxyz, cho ba diém A(-10;-5;8), B(2;1;—-1), C(2;3;0)va mat phing
(P):x+2y-2z-9=0.Xét M la diém thay doi trén (P) sao cho T =MA* +2MB* +3MC* dat gia tri
nho nhat. Tinh T = MA® + 2MB* +3MC".

A. 54 B. 282 C. 256 D. 328
Cau 19. Trong khong gian Oxyz, cho ba diém A(1;-2;1), B(5;0;-1), C(3;1;2) va mat phing
(Q):3x+y—z+3=0.Goi M (a;b;c) ladiém thuoc (Q) thoa man MA® + MB* +2MC* nhé nhat. Tinh

téng a+b+5c.

A.11. B. 9. C. 15. D. 14.
Céu 20. Trong khong gian véi hé truc toa dd Oxyz cho 3 diém A(LL1), B(0;1;2), C(-2;1;4) va mit
phang (P):x—y+z+2=0.Timdiém N €(P) sao cho S=2NA’+ NB’+ NC* dat gi4 tri nho nhat.

A. N(—%;Zgj. B. N(-2:0;1). C. N(——;—;—]. D. N(-1;21).

Cau2l. Trong khong gian Oxyzcho A(4,-2;6), B(242),M e(a):x+2y—-3z-7=0 sao

cho MA.MB nhé nhit. Toa d6 cia M bfmg

A. (g,ﬁ,i] B. (431). C. (1;3:4). D. (ﬁj__‘%,ﬁj
13 13 13 3 3

Céu 22. Trong khong gian Oxyz cho A(L;-1;2), B(-2;0;3), C(0;1;-2). Goi M (a;b;c) la diém thude
mit phing (Oxy) sao cho biéu thuc S =MAMB+2MB.MC +3MC.MA dat gia tri nho nhat. Khi do
T=12a+12b+c cod giatrila

A. T=3. B. T=-3. C.T=1. D.T=-1.
Céu 23. Trong khong gian v6i hé truc toa d Oxyz, cho céc diem A4(4;1;5),B(3;0;1),C(-1;2;0) va
diém M (a;b;c) thoa man MA.MB+2MB.MC —SMC.MA 16n nhat. Tinh P = a—2b+4c.

A. P=23. B. P=31. C. P=11. D. P=13.
Ciu 24. Trong khong gian Oxyz, cho 3 diém A(-8;1;1), B(2;1;3) vaC(6;4;0). Mot diém M di dong
trong khéng gian sao cho MAMC = MAMB +34. Cho biét |MA—MB| dat gia tri 1on nhét khi diém
M trang véi diém M (x,; ,;2,) . Tinh tich s6 x,y,z, .

A. 16. B. 18. C. 14. D. 12.
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PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.

Cau 25. Trong khong gian véi hé toa d0 Oxyz cho A(3;2;1), B(—2;3;6). DPiém M (x5, ) thay
dbi thudc miit phing (Oxy). Tim gid trj ctia bidu thice T = x,, +y,, +z,, khi |m + 3m| nhé nhat.
Traloi: ....................

Céu 26. Trong khong gian v6i hé truc Oxyz, cho cac diém A4(-1;2;3),B(6;-5;8) va OM =ai+bk
trong d6 a,b 1a ca s6 thuc ludn thay d6i. Néu |m —2]\ﬁ| dat giac tri nho nhét thi gia tri @ —b bang bao
nhiéu?

Traloi: ....................

Céu 27. Trong khong gian véi hé toa dd Oxyz, cho ba diém A(-1,2;5), B(3;-1,0), C(-4;0,-2). Goi
I 1a diém trén mit phiang (Oxy) sao cho biéu thirc ‘H—ﬂ_g +3E‘ dat gia tri nho nhét. Tinh khoang
cach tir / dén mit phang (P):4x+3y+2=0.

Traloi: ....................

Céu 28. Trong khéng gian Oxyz, cho hai diém A(1;2;1) ; B(2;-1;3) va diém M (a;b;0) sao cho
MA* + MB* nho nhat. Tinh gia tri cia a+b.

Traloi: ....................

Céu 29. Trong khong gian cho ba diém A(LL1), B(-1;2;1), C(3;6;=5). Tim diém M thudc mat
phing (Oxy) sao cho MA® + MB*> + MC”* dat gia tri nho nhat.

Traloi: ....................

Cau30. Trong khong gian Oxyz, cho 4(0;1;2),B(1;1;0),C(3;0;1) va mat phang
(Q):x+y+z-5=0. Xét diem M thay d6i thuoc (Q). Gid tri nhé nhdt ciia biéu thic
MA* + MB* + MC? bang bao nhiéu?

Traloi: ....................

Cau 31. Trong khong gian véi hé truc toa dd Oxyz, cho 4 diém A(2;4;-1), B(L;4;-1), C(2;4;3),
D(2;2;-1), biét M (x;y;z) dé MA* + MB* + MC? + MD* dat gia tri nhd nhét thi x+ y+z bang bao
nhiéu?

Traloi: ....................

Cau 32. Trong khong gian Oxyz, cho ba diém A(0;0;1), B(-1;10), C(1;0;—1). Piém M thudc mit
phang (P):2x+2y-z+2=0 sao cho 3MA4> +2MB* + MC* dat gi4 tri nho nhét. Tinh gi4 tri nho nhat
do.

Traloi: .......oonn...
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Céu 33. Trong khong gian Oxyz, cho ba diém A(Z;—2;4), B(—3;3;—1), C(—l;—l;—l) va mat phfmg
(P):2x-y+2z+8=0. Xét diém M thay doi thuoc (P), tim gid tri nhé nhat cia biéu thirc

T =2MA? + MB* — MC>.

Traloi: ....................

Céu 34. Trong khong gian v6i hé truc toa d6 Oxyz, cho ba diém A(1;4;5),B(3;4;0),C(2;-1;0) vamat
phang (@):3x—3y-2z-12=0. Goi M (a;b;c) thudc (@) sao cho MA* + MB* +3MC’ dat gié trj nho
nhit. Tinh tong S =a+b+c.

Traloi: ....................

Céu 35. Trong khong gian toa d6 Oxyz, cho hai diém A(3;-2;2),B(-2;2;0) va mat phang
(P):2x-y+2z-3=0. Xét cac diém M,N di dong trén (P) sao cho MN =1. Tinh gi4 tri nhd nhét cta
biéu thirc 24M* +3BN”.

Traloi: ....................

Céu 36. Trong khong gian véi hé toa do Oxyz, cho diém A(a;b;c) véi a, b, ¢ 1a cac s6 thye duong

thoa man 5(a’+b* +¢*)=9(ab+2bc+ca) va Q=——— L 6 gidtri lon nhét. Goi M, N,
b +c (a+b+c)

P lan luot 1a hinh chiéu vudéng goc cia A 1én cac tia Ox, Oy, Oz. Viét phuong trinh mit phang
(MNP).

Traloi: ...,

DANG 2

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN KHOANG CACH

Bai toan 1. Trong khong gian Oxyz , cho diém A(xy3 Y45 2,) c¢b dinh va diém M di dong trén mat phing

(P): Ax+By+Cz+D=0 . Timtoa d6 diém M dé AM co gia tri nho nhat.
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Phwong phap giai
Cach 1: Phwong phap hinh hgc

Buwoc 1:

+ Goi H 1a hinh chiéu vuéng goc ctia 4 trén mit phang (P).

+ Khi d6, tam giac AHM vuong tai H do d6 AM > AH .

+ Pang thic xay rakhi M = H .

+ Do d6 AM nho nhat khi M 1a hinh chiéu ciia A4 trén mit phang (P).
Buéc 2: Tim toa dd diém M (M =H)

+ Lap phuong trinh tham s6 dudng thang AH véi {ifljﬁ}) (4:B:C)
+Taco M =H =AH U(P)= d6 diém M can tim.
Cich 2: Phwong phap dai s6
Dung bat dang thirc bo 3 ctia Bunhiacopxki
Véi a,b,c,x,y,z€ R, ta co:
(ax+by+cz)’ <(a’ +b° + ) (x* +y* +27)

e 5 a c
Dau"="xdyracs —=—=—
X y z

Bai toan 2. Trong khong gian Oxyz , cho hai diém 4, B ¢6 dinh. Lap phuong trinh mit phang (P) di qua
A vacach B mot khoang 16n nhat.

Phwong phap giai

Cach 1: Phwong phap hinh hoc

Buwoc 1:
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i
)

/
A

+ Goi H 1a hinh chiéu caa B 1én mat phing (P).
+ Khi d6 d(B,(P))=BH < BA
+ Do d6 (P)la mat phing di qua 4 vudng goc v6i 4B
, | Qua A
Buée 2: Lap phuong trinh méat phang (P) voi .
i, =AB
Cach 2: Phuong phap dai s6
+ Goi 7i, =(a;b;c), (az +b+c # 0) 12 mot vecto phap tuyén ctia mit phang (P).

+ Khi d6 phuong trinh mét phang (P) di quadiém4 1a: a(x—x,)+(y-y,)+(z-2,)=0

+ Khi do ﬁp.ﬁ=0 tu day ta rat dugc a theo b,c(hodc b theo a,c hodc ¢ theo a,b).

+ Tacs: d(B.(P))=f(1). vi 1=2.c 0.
C

+ Khao sat f(¢) ta tim dugc max cua f(¢)
Chii y: Dé tim vecto phdp tuyén n, cua mdt phang (P) don gian hon thi nén goi np = (l;b;c).
Bai toan 3. Trong khong gian Oxyz, cho diém A4 va duong thang A cb dinh. Lap phuong trinh mat
phang (P) di qua duong thang A va cach 4 mot khoang 16n nhat.
Phuwong phap giai
Cach 1: Phwong phap hinh hoc

Buwoc 1:

mb /
K

+ Goi H,K 1an luot 1a hinh chiéu ctia 4 1én mat phéng (P) va duong théng A.

+Khi d6 d(4,(P)) = AH < AK
+ Do d6 (P) 1a mit phang di qua K va vudng goc v6i AK.
Buworc 2:
+ Tim toa d6 diém K .
Qua K

+ Lap phuong trinh mit phang (P) voi ..
i, =AK

P
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Cach 2: Phwong phap dai so

+ Goi 7, =(a;b;c), (a2 +b +c # 0) 12 mot vecto phap tuyén ctia mit phang (P).

+ Khi d6 7,4, =0 tir day ta rat dugc a theo b,c(hodc b theo a,c hodc ¢ theo a,b).

+ Taco: d(A4,(P))=f(t), voi t:é,c;éO.
c

+ Khao sat f(¢) ta tim dugc max cua f(¢)
Chu y: Dé tim vecto phap tuyén n, cua mdtphcfng (P) don gian hon thi nén goi n, = (l;b;c).
Bai todn 4. Trong khong gian Oxyz, cho mit phang (P) va hai diém phan biét 4, B. Tim diém M thudc
(P) sao cho
1. MA+ MB nh¢ nhat.
2. | MA—MB)| 16n nhit.
Phuong phap giai
1. MA+ MB nhé nhat.
Ta xét hai truong hop sau:
e TH 1: Néu 4 va B nam vé hai phia so véi (P).
Khi d6 AM + BM > AB
Diang thirc xay ra khi M 14 giao diém ctia AB véi (P).
e TH 2: Néu 4 va B nam cing mét phia so voi (P).
Goi A dbi xtmg v6i 4 qua (P).
Khid6 AM +BM =AM +BM > A'B
Ding thirc xay ra khi M 1a giao diém ctia A B voi (P).

A
A B
N 4
\Jé;’ A g

2. | MA—-MB)| 16n nhit.
Ta xét hai truong hop sau
e TH 1: Néu 4 va B nidm cing mot phia so véi (P).
+ Khi d6| AM — BM |< AB
+ Pang thirc xay ra khi M 1 giao diém cua AB voi (P).
e TH 2: Néu 4 va B nam khac phia so véi (P).

+Goi A'd6i xtmg véi Aqua (P),
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+Khi do| AM — BM |=|AM — BM|< A B
+ Piang thirc xay ra khi M 1a giao diém cta A B véi (P).
Bai toan 5. Trong khong gian Oxyz, cho cic s6 thuc duong «, f va ba diém 4, B, C. Viét phuong trinh
mat phang (P) di qua C vacod T = ad(4,(P))+ Bd(B,(P)) nho nhit.
Phwong phap giai
1. Xét A, B nam vé cing phia so voi (P).
-Néu AB// (P) thi P=(a+ f)d(A4,(P))<(a+B)AC

- Néu duong thing 4B cit (P) tai 1. Goi D 1a diém thoa man IB =%[D va E 1a trung diém BD.

Khi d6: P =ad(4,(P))+ S -% -d(D,(P)) = 2ad(E,(P)) < 2(a + B)EC

2. Xét A, B nam vé hai phia so véi (P).
Goi / la giao diém ctia 4B va (P), B’ la diém dbi xtmg v6i B qua I .
Khi d6 P =ad(4,(P)+Bd(B,(P))
Dén day ta chuyén vé bai toan 4 trén.
Bai toan 6. Trong khong gian Oxyz, cho n diém A,4,,...,4, va diém A. Viét phuong trinh mat phang
(P) di qua A va tong khoang cach tir cac diém A= 1,n ) 16n nhét.
Phuwong phap giai

- Xét n diém A,4,,..., 4, nam cung phia so véi (P). Goi G la trong tam cua » diém da cho.

Khi do: id(A,,,(P)) = nd(G,(P)) < nGA

i=1
- Trong n diém trén c6 m diém nam vé mot phia va k& diém nam vé phia khac (m+k =n ). Khi d6, goi
G, la trong tam cua m diém, G, latrong tdm cua & diém G, dbi xtmg voi G, qua A.
Khi d6 P=md(G,,(P))+kd(G,,(P))

Dén day ta chuyén vé bai toan 5 trén.

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Céu 37. Trong khong gian Oxyz, cho diém A(1;2;-2). Goi (P) la mat phang chta truc Ox sao cho
khoang cach tir 4 dén (P) 16n nhat. Phuong trinh cta (P) la

A2y+z=0. B.2y-z=0. C.y+z=0. D. y-z=0.
Cau 38. Trong hé truc toa dd Oxyz, mat phang (P) di qua diém A(1;7;2) va cach M (-2;4;—1) mot

khoang 16n nhat c6 phuong trinh 1a
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A. (P):3x+3y+3z—10:O. B. (P):x+y+z—1:O.
C. (P):x+y+z—10=0. D. (P):x+y+z+10=0.
Céu 39. Trong khong gian véi hé toa d6 Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

1 oy-1 z-1 . o y . :
trinh xl P Ant Zl . Goi (P) la mdt phang di qua diém A4, song song v6i dudng thang (d) va

khoang cach tir d t&i mat phang (P) 1alén nhat. Khi d6 mit phang (P) vudng goc voi mit phang nao

sau day?

A. x—y—-6=0. B. x+3y+2z4+10=0. C.x-2y-3z-1=0. D.3x+z+2=0.
Cau 40. Trong khong gian véi hé toa d6 Oxyz, goi (P) la mat phang di qua hai diém A(1;,-7;-8),
B(2;-5;-9) sao cho khoang cach tir diém M(7;-1;-2) dén (P) dat gia tri 16n nhat. Biét (P) c6 mot
vécto phap tuyén 1a 7i = (a;b;4), khi d6 gia tri cta tong a+5 1a

A. —1. B. 3. C.6. D. 2.

Cau 41. Trong khong gian voi hé toa d0 Oxyz, cho diém A(3;-1;0) va duong thang

2 y4l z-1 q , :
d: X = y;— =z . Mat phang () chira d sao cho khoang céch tir 4 dén (o) 16n nhat c6 phuong
trinh l1a

A. x+y—-z-2=0. B. x+y-z=0.

C.x+y—-z+1=0. D. —x+2y+z+5=0.

. 1 -1 .z :
Cau 42. Trong khong gian Oxyz, cho duong thang d : xJ; =%= Zl va diem A(L;2;3). Goi (P) la

mit phang chira d va cach diém 4 mot khoang cach 16n nhit. Vecto nao dudi ddy 1a mot vecto phap tuyén

cua (P).

A n=(10;2). B. n=(1;0;-2). C. n=(LL1). D. n=(LL-1).
Ciu 43. Trong khong gian voi hé toa d0 Oxyz cho diém A(2;1;3) va mat phang
(P):x+my+(2m+1)z=m-2=0, m la tham s0. Goi H (a;b;c) 1a hinh chiéu vudng goc cua diém 4

trén (P). Tinh a+b khi khoang céch tir diém A4 dén (P) 16n nhat ?

A.a+b:—%. B.a+b=2. C.a+b=0. D.a+b:%.
A A . .2 . . 2 x—1 y z=2 NN
Cau 44. Trong khong gian Oxyz, cho diém A(2; 5; 3) va duong thang d :T:T: 5 Biét rang

(P): ax+by+cz—=3=0 (a,b,c €Z) la mit phing chira d va khoang cach tr 4 dén (P) 16n nhét. Khi

dotong T =a+b+c bang

A. 3. B. -3. C. 2. D. -5.
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Céu 45. Trong khong gian Oxyz, cho dudng thing d : x_—;l :%z ZT_I va diém A(l; 2;3). Goi (P) la

mit phang chira d va cach diém A4 mot khoang cach 16n nhét. Véc-to nao dudi ddy 1a mot véc-to phap
tuyén cua (P) ?

A. n=(1;0;2). B. n=(1;0;-2). C. n=(LL1). D. n=(L1-1).
Chu 46. Trong khong gian véi hé truc toa do Oxyz, cho hai diem A(1;2;3), B(5;—4;-1) va mat phang

(P) qua Ox sao cho d =2d P) cit AB tai I(a;b;c) nam gitta AB . Tinh a+b+c

(B.(P)) (A,(P))’(
A. 8 B. 6 C.12 D. 4

Cau 47. Trong khong gian voi hé toa do Oxyz, cho A(2;3;-1), B(2;3;2), C(—1;0;2).Tim toa do
diém M thuge mit phing (Oxz) dé S =[Md — 4MC|+[Md + MB + MC| nho nht.

A. M(—I;O;Zj. B. M (0;3;0). C. M(I;O;Zj. D. M(—l;0;2j.
3 3 2
Ciu 48. Trong khong gian v6i h¢ toa dd Oxyz cho mit phang (P) di qua diém M (9;11) cét cac tia
Ox,0y,0z tai A,B,C (A,B,C khong trung véi gbc toa do ). Thé tich tir dién OABC dat gia tri nho nhét 1a
bao nhiéu?

A8 B. 22 c. 3 D. 243.

2 2 6
Ciu49. Trong khong gian Oxyz, cho cac diém M (m;0;0),N(0;n;0),P(0;0; p)khong tring voi
gbc toa do va théa man m> +n° + p> =3. Tim gia tri 16n nhat ciia khoang cach tir O dén mat phang

(MNP).

—_—

A. B. 3.

1
C. —. D. —.
3 27

W | —

PHAN II. Cau tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.

Cau 50. Trong khong gian Oxyz, cho diém A(2;1;-1). Goi (P) la mit phing chtra truc Oy sao cho
khoang cach tir 4 dén (P) 1a 16n nhét. Viét phuong trinh cua (P).

Traloi: ....................

Cau 51. Trong khong gian Oxyz, cho diém A(2;1;1). Goi (P) 1a mdt phang chira truc Oy sao cho
khoang cach tir 4 dén (P) 16n nhat. Viét phuong trinh cua (P) .

Traloi: ..........ooooii..
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Céu 52. Trong khong gian Oxyz, cho diém A(1;2;2). Goi (P) 1a mit phang chita truc Ox sao cho
khoang cach tir 4 dén (P) 16n nhat. Lap phuong trinh cta (P).

Traloi: ....................

Céu 53. Trong khong gian voi hé toa 40 Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

trinh xl—l = y_ll = Zl_l . Goi (P) la mat phiang di qua diém A, song song v4i dudng thing (d) va

khoang cach tir d t6i mit phang (P) 1alén nhit. Khi d6 mit phang (P) vudng gbc voi mat phing nao

sau day?

Traloi: ....................

Céu 54. Trong khong gian Oxyz , cho diém A(2;5;3) va duong thang d : x2—1 =%= Z;2 .Goi (P) la
mit phang chira d sao cho khoang cach tir 4 dén (P) 1a 16n nhat. Tinh khoang cach tir gbc toa d6 O
dén (P).

A N2,

B.—-. 12 D. .
V6 6 V2
Traloi: ....................
Cau 55. Trong khong gian Oxyz, cho diém A(l;l;Z) va mit phang (P) :(m—l)x+y+mz—1 =0, voi
m 1a tham s6. Biét khoang cach tir diém 4 dén mat phang (P) 16n nhét. Tinh m )
Traloi: ....................
Céu 56. Trong khong gian Oxyz, cho hai diém A(1;2;-1), B(3;0;3). Biét mit phang (P) di qua diém
A va cach B mot khoang 16n nhat. Viét phuong trinh mit phang (P) .
Traloi: ....................
Cau 57. Trong khong gian Oxyz , cho diém A(1;2;—3) va mp(P) : 2x+2y—z+9=0. Dudng thang d
qua A4 va vudng goc véi mp(Q): 3x+4y—4z+5=0, cit mp(P) tai B. Diém M nim trong mp(P)

sao cho M 1udn nhin AB dudi goc vudng. Tinh d6 dai 16n nhat ctia MB .

Traloi: ....................

Cau 58. Cho A4(4;56);B(1;1;2), M 1a mot diém di dong trén mat phang (P):2x+y+2z+1=0. Tinh
gid tri 16n nhat cua bicu thirc |MA— MB| .

Traloi: ....................

Cau 59. Trong khong gian Oxyz, cho ba diém A(-10;1), B(3;2;1), C(53;7). Goi M (a;b;c) 1a diém

thoa man MA = MB va MB+ MC dat gié tri nho nhat. Tinh P=a+b+c

Traloi: ...l
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Cau 60. Trong khong gian véi hé toa do Oxyz, cho A(-3;1;1), B(5;1;1) va hai mit phing
(P):x+2y+z-4=0, (Q):—x+y+z-1=0. Goi M (a;b;c) 1a diém ndm trén hai mit phang (P) va
(Q) sao cho MA+ MB dat gia tri nho nhét. Tinh T =a* +b* +¢*.

Traloi: ...,

x=1
Céu 61. Trong khong gian Oxyz cho mit phang (P): y—1=0, dudng thdng d:{y=2—¢ va hai diém

z=1

A(-1-311), B(%;O;S). Hai diém M, N thudc mit phing (P) sao cho d(M,d)=2 va NA=2NB.

Tim gia tri nho nhét ctia doan MN .

Traloi: ....................

Cau 62. Trong khong gian Oxyz, cho bon diém A(Z;O;l), B(3;1;5), C(1;2;O), D(4;2;1). Goi
(@) 1a mit phing di qua D sao cho ba diém 4, B, C ndm cung phia doi véi (@) va téng khoang céch
tr cac diém A4, B, C dén mat phang («) 1a 16n nhit. Gid st phuong trinh () c6 dang:
2x+my+nz—p=0.Khido, tinhgidtricta T =m+n+p .

Traloi: ....................

Céu 63. Trong khong gian vai hé toa d Oxyz goi (P):ax +by+cz—3 =0 ( a,b,c 1a cac sd nguyén
khong dong thoi bang 0 ) 1a phuong trinh mit phang di qua hai diém M (O; —1;2) N (—1; 1; 3) va khong
di qua H (0; 0;2). Biét ring khoang cach tir H <O; 0;2) dén mit phang (P) dat gia tri 16n nhat. Tinh gia
tricia P =a —2b+ 3¢ +12.

Traloi: ....................

Céu 64. Mit phang (P) diqua diém M (L;11) cit cac tia Ox, Oy, Oz lan luot tai A(a;0,0), B(0;0;0),
C(0;0;c) sao cho thé tich khoi tr dién OABC nhé nhét. Tinh T =a+2b+3c.

Traloi: ....................

Cau 65. Trong khong gian Oxyz, cho diém M (1;4;9). Goi (P) la mit phang di qua M va cit 3 tia
Ox, Oy, Oz lan luot tai cac diém A4, B,C (khac O) sao cho O4+OB+OC dat gia tri nho nhat. Tinh
khoang cach d tir gbc toa do O dén mit phang (P).

Traloi: ....................

Cau 66. Trong khong gian véi hé truc toa d§ Oxyz, mat phéng (P) di qua diém M (1; 2;1) cit cac tia
Ox,0y,0z lan luot tai cac diém 4,B,C (4,B,C khong trung véi géc 0) sao cho tor di¢n OABC c¢6 thé
tich nho nhat. Viét phuong trinh mit phang (P) .

Traloi: ....................
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Cau 67. Trong khong gian voi h¢ truc toa do0 Oxyz, cho ba diém A(a;0;0), B(0;b;0), C(0;0;c), trong

d6 a,b,c 1a cac sd thuc thoa mén z—%+l:1. Tinh khodng cach tur géc toa d0 O dén mat phéng
a c

(4BC).

Traloi: ....................

Ciu 68. Trong khong gian Oxyz, cho diém M (1;4;9). Goi (P) l1a mat phang di qua M va cit 3 tia Ox,
Oy, Oz lan luot tai cac diém 4, B, C (khac O) sao cho 04+ OB +0OC dat gié tri nho nhat. Tinh khoang
cach d tir gbe toa dd O dén mit phang (P).

Traloi: ....................

Cau 69. Trong khong gian v6i hé toa d0 Oxyz, cho ba diem A4(a,0,0),B(0,5,0),C(0,0,c) véi
a,b,c 1a nhitng s6 duong thay dbi thoa man a” +4b> +16¢* =49. Tinh tong S = a” +b* +¢* khi khoang
cach tr O dén mit phang (ABC) dat gid tri 16n nhat.

Traloi: ....................

Céu 70. Trong khong gian voi hé toa do Oxyz, cho mit phing (P) X+y—z+2=0 va hai diém
A(3;4;1);B(7;,—4;-3). Diém M (a;b;c)(a>2) thude (P) sao cho tam gidc ABM vudng tai M va c6

dién tich nho nhat. Tinh gi trj biéu thirc T =a+b+c.

Traloi: ....................
x=4-3¢

Céu 71. Trong khong gian Oxyz , cho dudng thing d :{y =3+4¢. Goi A4 14 hinh chiéu vudng goc cua
z=0

O trén d. Piém M di dong trén tia Oz, diém N di dong trén duong thing d sao cho
MN = OM + AN . Goi I 1a trung diém doan thiang OA . Trong trudong hop dién tich tam giac IMN dat
gia trj nho nhét, 1ap phuong trinh ctia mit phang chtra diém M va duong thang d .

Traloi: ....................

Cau 72. Trong khong gian Oxyz , cho diém A(1;4;3) va mit phang (P) :2y—z=0. Biét diém B thudc
(P) , diém C thudc (Oxy) sao cho chu vi tam giac ABC nho nhét. Tinh gia tri nho nhat dé.

Traloi: ...t
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DANG 3

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN GOC

Bai toan 1. Trong khong gian Oxyz, cho duong thang d va mit phiang (P) cit nhau. Lap phuong trinh
ctia mit phang (Q) chtta d va tao v6i mat phiang (P) mot goc nho nhat.

Phwong phap giai

Cach 1: Phwong phap hinh hgc
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Goi I 1a giao diém cta duong thang d v6i mat phang (P) va lay diém M ed, M #1 .
Goi H,K 1a lugt 1a hinh chiéu caa M 1én (P) va giao tuyén A cua (P) va (Q).

HM HM
bat ¢ 1a goc gitra (P) va ta co MKH dodo tang=—2>——
¢ la goc gitta (P) va (Q), ¢ = ¢ T

Do d6 (Q) 1a mit phang di qua d va vudng goc véi mat phang (MHI), nén (Q) di qua M va nhan
[[7p.ii, ], ] 1am VTPT.
Cach 2: Phuong phap dai s6
Ta c6 thé giai bai toan trén bang phuong phap dai s6 nhu sau:

e Goi 7iy =(asbic), (a* +b*+c” #0) 1a mot VIPT ctia mat phang (Q).
e Khi dé 7,4, =0 tir ddy ta rat dugc a theo b,c (hodc b theo a,c hodc ¢ theo a,b).

| ) P|
|'|’7P|

S|

e Goi ¢ la goc gitta (P) va (Q), tacd: cos¢g = =f(t)

Sy

|
7. b 2 4 by K
voi t =—,c#0. Khao sat f(¢) ta tim dugc max cua f(¢)
c

Chi y: Dé tim vecto phdp tuyén n, cua mdt phang (Q) don gian hon thi nén goi ny = (1 b; c).

Bai todn 2. Trong khong gian Oxyz, cho hai duong thang d va d chéo nhau. Viét phuong trinh mit
phang (P) chta d vatao voi d mdt goc 16n nhat.

Phwong phap giai

Cach 1: Phwong phap hinh hgc
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e Trén dudng thiang d , lay diém M va dung dudng thang A di qua M song song voi d .

Khi d6 goc giita A va (P) chinh la goc gitta d va (P).

e Trén duong thang A, lay diém 4. Goi H va K lan luot 1 hinh chiéu cia 4 1én (P) va d,¢ la
goc gitta A va (P).

HM _ KM
Khi do ¢ = AMH va cosp=——2>——
AM  AM

Suy ra (P) 1a mat phang chira d va vudng goc voi mat phang (AMK). Do d6 (P) di qua M va nhan
(i, nii, ) Adi, lam VTPT.
Cich 2: Phuwong phap dai so
Ta c6 thé giai bai toan trén bang phuong phap dai s6 nhu sau:

e Goi 71, = (a b; c) (a2 +b°+c* # 0) 1a mot VTPT ctia mit phang (P).
e Khido 7,4, =0 tu day ta rit duoc a theo b,c (hodc b theo a,c hodc ¢ theo a,b).
i, |

|7 |-[i

Sl

e Goi ¢ la goc gifta (P) va d, taco sing=

=)

/|

., b . . ,
véi t =—,c#0. Khao sat f(¢) ta tim duoc max cua f(¢)
c

Chu y: Dé tim vecto phdp tuyén n, cua mdt phang (P) don gidn hon thi nén goi np = (1 b; c)

Cau 73. Trong khong gian vé6i hé toa 40 Oxyz , cho duong thang d :%: y_;l = 212

i (P) la mat
phang chita dudng thang d va tao véi mat phang (Q):2x—y—2z-2=0 mdt goc co s6 do nho nhat.

Piém A(1;2;3) cach mat phing (P) mét khoang bang:
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A N3, B V3. c. L p. 43
3 11 3
Cau 74. Trong khong gian Oxyz, cho dudng thing A :§=§=% va mit phing (P):x+2y-2z=0.

Goi (Q) la mat phang chira A sao cho goc giira hai mit phang (P) va (Q) lanho nhat. Phuong trinh
mat phiang (Q) la

A.x-2y4+z=0. B. x+22y+10z=0. C.x-2y—-z=0. D. x+10y—-22z=0.

Céu 75. Trong khong gian v6i hé toa dd Oxyz, cho duong thing d : Ll = e = ZIQ va mit phang

(P):2x—y—22—2:0. (Q) la mit phang chia d va tao véi mp(P) mot goéc nho nhéat. Goi
@ = (a; b;1) 1a mot vecto phap tuyén cua (Q). Dang thirc ndo ding?
A.a—b=-1. B. a+b=-2. C.a—b=1. D.a+b=0.

Cau 76. Trong khong gian voi hé truc toa do Oxyz, goi (P) la mat phang chira duong thing

- 1 . r ;A ’ A A \ A A - M
d :XT == i2 va tao voi truc Oy goc c6 so do 16n nhat. Biém nao sau day thugc mat phang(P)?

A. E(-3;04). B. M (3;0;2). C. N(-1;-2;-1). D. F(1;2;1).
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CHU DE 5
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT PHANG

DANG 1
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BIEU THUC

Bai toan 1. Trong khong gian Oxyz, cho cac diém A4,4,,..,4, ~va mat phang
(P): Ax+By+Cz+D=0 . Tim toa do diém M (X435 Y052,) thudoc mdt phing (P) sao cho

T =\, M4 +a,MA, +...+a,MA,| nhoé nhat (v6i o;;a,..a, la cic so thyc cho trudc thoa man

o +ta,+.+a,#0).
Phuwong phap giai
Cich 1: Phwong phap hinh hgc (Chon diém phu)
Budérc 1: Tim toa d9 diém phu /
Goi I 1a diém thoa min: o, I4, +a,I4, +...+ o, IA, =0
Dua vio dang thirc 0:11711 oI, + ..+ %E =0 ta tim duoc toa d6 diém 7 .
Ta co:

o (V1 + T, )ty (VT4 T ) .., (M + T,

=(oy + 0ty +.ta, )Ml + o 1A +a, I4, +...+ a, 4,

(o, +a, +..+a, ) MI (do alﬂ+azﬂ;+...+anﬁ:=6)
:>T:‘0:]Z\TA]+052M—Az+...+o¢nM—An‘:|ocl +a, +...+an|‘ﬁ‘

Vi a, +a, +...+a, la hang s6 khac khong nén T, < ‘MI

Ma M e(P) nén MI nhé nhit khi diém M cén tim 13 hinh chiéu cta / trén mit phing (P)

Budéc 2: Tim toa do diém M

. . ua 1
+ Lap phuong trinh tham s6 duong thang IM véi ? - .
u,, =n, =(4;B;C)

+Taco M =IM U(P)= d6 diém M can tim.
Cach 2: Phwong phap dai s6
Dung bat dang thirc b 3 ciia Bunhiacpxki
Véi a,b,c,x,y,z€ R, ta co:

(ax+by+cz)’ <(a’ +b* +*)(x* +y* +27)

e 5 a c
Dau"="xayracs —=—=—
X y z
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Bai toan 2. Trong khong gian Oxyz, cho cac diém A,4,,..,4, va mat phang
(P): Ax+By+Cz+D=0 . Tim toa do diém M (X435 Y052,) thudoc mdt phang (P) sao cho
T = a,MA’ + o, MA} +...+a,MA? nho nhat (hodc 16n nhit) (v6i a;;a,...a, 14 cac sb thuc cho trude thoa
man o, +a, +...+a, #0).

Chu y:

T

min

Sata,t..t+a,>0

I.<o+a,+..+a,<0

Phwong phap giai
Cach 1: Phwong phap hinh hoc (Chon diém phu)
Budre 1: Tim toa dd diém phu /

+ Goi I 1a diém thoa man: o, 14, +a, 14, +...+a,IAd =0
+ Dya vio dang thirc 0511711 + aZEJr...JraHE =0 ta tim duoc toa do diém 1 .
+ Ta co:

T =a,MA’ +a,MA; +...+ a,MA’

=q, (]\Z!:)z +a, (MA2)2 +..+ta, (m:)z

o, (M +T4) + o, (MI+14) +...at, (MI +14,)

(o + o, +..ta, ) MI* + 1A} + o, IA4; +...+ o, IA] + 21\‘/17(051171;+ a2Z4;+...+anf4:)
(o, +ay +.t o, )M+ IA? + 0, IA; +...+ a, IA] (do o I4 + o, 14, +..+ o, 14, = 6)
=T =(a,+0, +.ta, )Ml +a,I4 + o, 14 +..+a,I4]
+ Vi o,I4’ + o, I4; +...+ a, IA’ khong doi nén:
e VOi a, +a, +...+a, >0 thi T dat gia trj nho nhat khi va chi khi M/ nhé nhét.
e VOi o, +a, +...+a, <0 thi T dat gid tri 16n nhét khi va chi khi MI nho nhat.
+Ma M € (P) nén MI nho nhét khi diém M can tim 1 hinh chiéu cta 7/ trén mat phang (P)
Budc 2: Tim toa do diém M

. , ua 1
+ Lap phuong trinh tham s6 duong thang IM véi ? - .
Uy, =np=(4;B;C)

+Tacoé M =IM U(P)= do diém M can tim.
Cach 2: Phuong phap dai s6
Dung bat dang thirc bo 3 ciia Bu—nhia—cop—xki

V6i a,b,c,x,y,z € R, taco: (ax+by+cz)’ <(a’ +b* +c)(x* +y* +27)

A , a C
Dau"="xadyras —=—=—
X y z
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PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. M&i ciu héi thi sinh chi chon mdt phwong
an.
Caul. Trong khong gian véi hé toa d0 Oxyz,cho hai diém A(1;0;2),B(3;1;—-1) va mat phfmg

P):x+y+z-1=0. Goi M(a;b;c)e(P) sao cho 3MA—-2MB dat giad tri nho nhat. Tinh
y g

S=9a+3b+6c.
A. 4. B. 3. C. 2. D. 1.
Loi giai
Chon B

Cach 1: Phuong phap hinh hoc
Goi [(m;n; p) la diém thoa man: 314218 =0.
Tacod I4= (1—m;—n;2—p);ﬁ§ =B3-m;l-n;—1-p).

3(1-m)—2(3—m)=0 m=-3
3J4-2IB=0<13(-n)-2(1-n)=0 < {n=-2 = I(-3;-2:8).
32-p)-2(-1-p)=0 [p=8

Ta co ‘3@—2%‘ - ‘3(M+H)—2(ﬁi+ﬁ§)‘ = ‘M‘ = MI.

Khi do,

3MA - 2%" dat gia tri nho nhét, M € (P) < MI nhé nhit, M  (P)
< M 1a hinh chiéu vudng goc cua I trén (P).
Goi A 1a duong thing qua I va vudng goc véi (P). Khi d6 Anhan vecto phéap tuyén cua (P)la

x=-3+t
n= (I;1;1) 1am vecto chi phuong = A:<y=-2+¢.

z=8+t

.
3 11
x=-3+t 11 a__?
. L |y=-2+1 Ty 8

Toa do M la nghiém cua hé = =>b=— = 5=9a+3b+6¢c=3.

z=8+t y__§ 3
X+y+z-1=0 3 622
22 3

z=—

3

Céch 2: Phuong phap dai sb
M (a;b;c)e(P)=a+b+c—-1=0

3MA - 2MB = (-3~ a;-2 -8~ ¢) = [3MA - 2MB| = \[(a+3)' +(b+2) +(c-8)

Taco: a+b+c—-1=0 (a+3)+(b+2)+(c-8)=-1

|(a+3)+(b+2)+(c—8)|=|1.(a+3)+1.(b+2)+1.(c—8)|S\/(12+12 +12)| (a+3)" +(b+2)" +(c-8) |
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2 2 2 1
:>\/ a+3) +(b+2) +(c-8) 2—
(a+3)" #(b+2) +(c-8)" >
c—8

; a—b=-1
Dau "=" xay ra at3_bv2_c78 i3 pi2-c—3e :
1 1 1 a-c=-11
11
a=——
a-b=-1 3
Tacoh¢: Ja—c=-11 = b:_g
a+b+c—-1=0 2
c=—
3

= S5=9a+3b+6c=3
Céu 2. Trong khong gian vé6i hé toa do Oxyz cho hai diém 4(4;2;2), B(1;1;-1), C(2;-2;-2). Tim

toa do diém M thudc (Oxy) sao cho |m+21\79—1\7c| nho nhat.
A. M (2;3;0). B. M (1;3;0). C. M(2;-3;0). D. M (2;3;1).

Loi gidi
Chon A
Cach 1: Phuong phap hinh hoc
Goi I la diém thoa mén: [+ 218~ IC =0 < 10+ 04 +2(10+0B)~-(10+0C) =0
0l =%(@+2@—@):> 1(2:31)
|M+2]\ﬁ—M—C =|2M+H+2E—E?|=2.M1
[MA + 2MB -~ MC| nho nhét < MI nho nht < M 1a hinh chiéu ciia I trén mp(Oxy).
Vi 1(2;3;1)= M (2;3;0)

Céch 2: Phuong phép hinh hoc
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Goi D;E;F lan luot 1a trung diém cua AB; AC;ME . Ta cb:

MA +2MB - MC :|MA+MB+MB—MC :|2.%+@|=|2.W)+2.E)’| =2|2.ﬁ)| —4.FD

., 531 x+3 y
Tal cM(x;y;0); D| —;—:;— |; E(3;0;0); F ;=0
a lai co: M (x;;0) (2 5 2] ( ) ( 5 ]

2
FD,; < F 1ahinh chiéu ciia D trén mp(Oxy) < x=2;y =3 < M (2;3;0)
Céch 3: Phuong phép dai sd
M e (Oxy) = M(x;y;O)

MA+2MB - MC =(4-2x;6-2y;-1)

= [MA + 2MB~MC| = \[(4-2x)" +(6-2y)’ +121
Déu "=" xdyra < x=2;y=3.Khi d6 M (2;3;0).

Céch 4: Trac nghiém, thay dap an
M €(Oxy)= M (x;;0). Ta co:

M +2MB - MC = (4-2x:6- 2y;-1) = [Md + 2MB - MC| = (4~ 2x)’ +(6-2y)’ +1
Thé toa do diém M ¢ dap an A vao ta dugc MA+2MB-MC|=1

Thé toa do diém M & dap an B vao ta dugc MA+2MB - MC|= \/ﬁ

Thé toa d6 diém M & dap an C vao ta dugc MA+2MB - MC|=+/145
DPiém M & dap an D khong thudce (Oxy) nén bj loai.
Cau3. Trong hé truc Oxyz, cho diém A(-1;3;5), B(2;6;-1), C(-4;,—12;5) va mat phang

(P):x+2y-2z-5=0. Goi M la diém di dong trén (P). Gia tri nho nhat cia biéu thuc

S=|MA+MB+MC| la

A. 42. B. 14. C. 143, p. 14

NE)
Loi gidi

Chon B

Goi G(x;;y,;z,) 1 trong tm tam gidc ABC.

Vi G 1a trong tdm tam gidc ABC va M 1a diém tay ¥ nén MA+ MB + MG =3MG.

Vay S = ‘MA +MB +MC|= ‘3M—G‘ = 3MG.
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_xA+xB+xC_—1+2—4__1
‘ 3 3
: +yp+ 3+6-12
Do G latrong tAm tam gidc ABC nén ylzyA y; Yo _ +3 =-1=G(-1-1;3).
Zl:ZA+ZB+ZC:5—1+5:3
3 3

Vi G cb dinhnén S =3MG dat gia tri nho nhét khi va chi khi MG nhé nhét. Ttc 1a MG L (P).

P2 (-)-23-5 14

\/12 - - 3 MG.
+2%+(-2)

Ta co: d(G,(P))

Vay gi4 tri nhé nhat S = |m+m+w - |3m| =3MG = 3%: 14,

Céu 4. Trong khong gian véi hé toa d Oxyz, cho ba diem 4(4;2;2),B(L;1;-1),C(2;-2;-2). Tim toa
d6 diém M thudc mat phing (Oyz) sao cho |m +2MB —M—C| nhé nhat

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

Loi giai

Chon B
Goi I(x;y;z) la diém thoa I4+2IB~IC =0.
Khi d6 [4+2IB~IC =0 < (0401 )+2(0B-0I)-(OC-0I)=0
aﬁzé(o—mz@—o—c):(z;sn) = 1(231).
Taco \MMW—W\ :‘(M+H)+2(M+E)—(M+ﬁ)‘
=[2Mi + 74+ 218 1C| = 2|mi| = 21 .
[MA + 2MB ~ MC| nho nhét khi va chi khi M ngén nhét, khi do M 13 hinh chiéu cta 7(2;3;1) 1én mét
phang (Oyz). Suy ra M (0;3;1).
Céu5.  Trong khong gian Oxyz cho cac diém A(L-13), B(2;10), C(-3;—1-3) va mit phing
(P):x+y-z-4=0. Goi M(ab,c) la diém thudc mit phing (P) sao cho biéu thuc
T = |3m —2MB +z\7r| dat gi tri nho nhat. Tinh gia tri cta bidu thic S=a+b+c.

A. S=3. B. §=-1. C.5=2. D. S=1.
Loi gidi
Chon C
Goi /(x;y;z) 1a diém thoa man 3I4A-2IB+1C =0

Taco IAd=(1-x;—1-y;3—2z) =314 = (3-3x;-3-3);9-32)
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IB=(2-x;1-y;—z) = 2IB =(4-2x;2-2y;-2z)
E’:(—3—x;—l—y;—3—z)
Khi d6 314 2IB+1IC = (-2x-4;-2y - 6;~22+6) =0

—2x-4=0 x=-2
S 2y-6=0&4y=-3. Vay ](—2;—3;3)
-2z4+46=0 z=3
Ta co T:‘3]\—/IZ—2]\_4]§+A—/16‘:‘3(M+ﬁ)—2<f47+f]§)+(ﬁ77+75)‘:2|E|

Suyra T, < |1T47 khi va chi khi M 14 hinh chiéu cta I 1én mdt phang (P)

min

Duodng thang M/ di qua /(-2;-3;3) va vudng goc véi mit phing (P) c6 phuong trinh tham s6 1a

x=-2+t
MI:{y==-3+t.Lay M (-2+6;-3+1;3—1)e MI
z=3—¢

Mit khic M (P)=(2+¢t)+(-3+1)—(3—-t)-4=0=>1=4
Suy ra M (2;1;-1).
Vay a+b+c=2

Chu 6. Trong khong gian Oxyz cho mit phang (P):x+y+z-3=0 va badiém 4(3;;1), B(7;3;9)

va C(2;2;2). Piém M (a;b;c) trén (P) sao cho ‘m+2m+3]\TC dat gia tri nho nhat. Tinh

2a—10b+c.
A2 B. 2. c. 2o p. B
9 9 9 9
Loi giai
Chon A

+ Goi I(x;y;z) 1a diém théa man I4+2IB+3IC =0.
A=(3-x1-y;l1-2)

Tacé {IB=(7-x;3-;9-z).
ﬁ:(Z—x;2—y;2—z)

23
X=—
23—6x=0 163
+ IA+2IB+3IC=0{13-6y=0 <{y=—=1] 2;1—3;E .
25 6o 6 6 6 6
—0E= 25
z=—
6

m+zﬁ+3]\TC‘:‘6M+(ﬁ+2ﬁ+3f?)‘:‘6@‘=6M1.
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|m +2MB +3MC | dat gi tri nh6 nhit < M 1a hinh chiéu ctia 7 1én mit phang (P) .
+ Goi dudng thang (d) di qua I va vudng goc (P).

Ta c6 (d) di qua I(%;%;%SJ va nhan a =(L;1;1) 1am véc to chi phuong.

Suy ra phuong trinh (d):qy=—+t¢.

M e(P) B BB 30 02 @M(E;_—Z;E)
6 6 9 9 9
13
a=—
9
Do do b:_—2 = 2a—10b+c=2.
9 9
16
c=—
9

Cau7. Trong khong gian Oxyz, cho ba diém A(L1;1), B(-1;2;0), C(3;-1;2) va diém M thudc
mit phing (a): 2x -y +2z+7=0. Tinh gi4 tri nho nhat cta P = |3m+5M—B—7M—C’| :

A. P

min

=20. B. P._=5. C.P

min min

=25. D. P =27.
Loi giai

Chgon D

Goi [ la diém théa man: 314 +51B—-7IC =0

@3(@—&)+5(@—@)—7(%—@):6

& Ol =304+50B-70C

= Toa d¢ diém [ =(-23;20;-11)

Khi do: &=3m+5m—7z\TC:3(174-W)+5(173—W)—7(E—W)

=—W+(3H+STB—7ITT) =—I_]\/7.

Nén: P =[3Md+SMB—7TMC| =|-IM| = IM > d(I,(«)).

[2.(-23)-20+2(-11)+7) _ -

N2 +1P+2°

Vay: P :d(],(a)) =

min
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Céu 8. Trong khong gian vé&i hé truc toa dd Oxyz, cho bdn diém A(2;-3;7), B(0;4;1), C(3;0;5) va

D(3;3;3). Goi M 1a diém ndm trén mit phing (Oyz) sao cho biéu thirc |MA +MB+MC + MD| dat gia
tri nhé nhat. Khi d6 toa d6 cia M la:

A. M(O;l;—4). B. M(2;1;0). C. M(O;l;—2). D. M(0;1;4).

Loi gidi

Chon D
Ta cé: AB= (-2,7;-6), AC = (1;3;-2), AD = (1;6;—4) nén [E,R]E =—4%0.
Suy ra: AB, AC, AD khong dong phang.
Goi G la trong tdm tir dién ABCD.Khi do G(2;1;4).

Ta co: [MA + MB+MC + MD)| = |4MG| = 4MG .
Do d6 |m +MB +MC +@| nhé nhat khi va chi khi MG ngén nht.
Véy M 1a hinh chiéu vudng goc cia G 1én mit phang (Oyz) nén M (0;1;4).
Cau 9. Trong khong gian Oxyz, cho ba diém A(;1;1), B(-2;3;4) va C(-2;5;1). Piém M (a;b;0) thudc
mit phang (Oxy) sao cho MA> + MB* + MC” dat gi4 tri nh6 nhét. Tong 7 =a” +b> bing
A. T=10. B. T=25. C.T=13. D.T=17.
Loi gidi

Chon A
Tacd G (—1;3; 2) la trong tam tam gidc ABC.
Khi do
MA* + MB* + MC* =MA +MB +MC

=(MG+GA) +(MG+GB) +(MG+GC)

=3MG’ +GA® +GB’ + GC* +2MG(GA+GB +GC)

=3MG’ +GA®> + GB* + GC?
Do d6 MA* + MB* + MC? nh6 nhat khi va chi khi MG nho nhat <> M 14 hinh chiéu ciia G 1én mit phang
(Oxy). Do hinh chiéu vuong goc cua G 1én mat phéng(Oxy) co toa do (—1;3;0)Véy M(—l; 3;0) . T dé
T=(-1) +3=10.
Cau 10. Trong khong gian v6i hé truc toa do Oxyz, cho tam gidc ABC véi A(2;1;3), B(1;-1;2),
C(3;-6:1). DPiém M (x;y;z) thudc mat phing (Oyz) sao cho MA® + MB* + MC* dat gia tri nho nhat.
Tinh gia tri biéu thiac P=x+y+z.

A. P=0. B. P=2. C. P=6. D. P=-2.

Loi gidi
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Chon A

Goi I 1adiém thoa IA+IB+1C =0 < 1(2;-2;2).

MA* + MB* + MC* = (Mi + I4) +(Mi + IB) +(Mi +1C)

=3MI* + I4* + IB* + IC? +2M.(E+E+Tc) =3MI* +14* + IB* + IC”.

Ma M e(Oyz) = MA> + MB* + MC” dat gié tri nho nhat <> M 1a hinh chiéu cia 7 1én

(Oyz) < M (0;-2;2).

Vay P=0-2+2=0.

Cau 11. Trong khong gian Oxyz, cho hai diém A4(2;-2;4), B(-3;3;-1) va mit phing

(P):2x-y+2z-8=0.Xé M la diém thay doi thugc (P), tinh gié tri nhé nhét ctia 2MA” +3MB”.

Loi giai

Dip 4n: gia tri nho nhat cia 2MA” +3MB* 1a 135

Goi I(x;y;z) la diém thoa man 2MA+3MB =0 suy ra I(-L1;1)

147 =27; IB*=12; d(1,(P))=3

2MA* +3MB* =2(MI +IA) +3(Mi +1B) =5Mi" +2I4" +31B" =SMI* +90
Ma 2MA* +3MB*nho nhat < MI nhé nhat

Suy ra MI >d(I,(P))=3

Vay 2MA*> +3MB* >5.9+90=135
Céu 12. Trong khong gian Oxyz, cho ba diém A(1;4;5), B(3;4;0), C(2;-1;0). Goi M (a;b;c) la

diém sao cho MA®> + MB* +3MC? dat gia tri nho nhit. Téng a+b+c co gia tri bang
A. 2. B. 3. C.4. D. 4.
Loi gidi
Chon C

Goi / 1a diém thoa min H+TB+3TC=6@&=§@+%0_B'+§R‘=(2;1;1):1(2;1;1).
. 5 3 5 — s —\2 —  —\2 —  —\2

Khi d6, T = MA* + MB> +3MC =(M1+1A) +(MI +1B) +3(M1+IC)

= 5MI’ +2M.(H+E+3E)+IA2 +1IB* +3IC”

= SMI* +I4* + IB* +3IC* (vi IA+1B+3IC=0)

Vil, A, B, C cbdinh = I4” + IB*> +3IC* khong d6i nén T nhé nhit <> MI nho nhét

<:>MEI(2;1;1):>a=2, b=c=1.

Vay a+b+c=4.
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Céau 13. Trong khong gian voi hé toa d6 Oxyz , cho ba diém A(1;4;5), B(3;4;0), C(2;-1;0) va mat
phang (P):3x+3y—2z-29=0. Goi M (a;b;c) la diém thudc (P) sao cho biéu thuc
T = MA® + MB* + 3MC* dat GTNN. Tinh téng a+b+c.
A. 8. B. 10. C. -10. D. -8.

Loi gidi
Chon A
Goi / la diém thoa man hé thic: I4+IB+3IC =0 (*).

Khi do, (*)a&:%@%@%%:(z;l;l)@1(2;1;1).

Mit khac, 4p dung tinh chit tAm ti cy ctia hé diém = T = SMI* + I4* + IB* +31C*.
Vi I4*> + IB* +3IC* 1a hing s6 nén suy ra T dat GTNN < MI dat GTNN

<> M 1a hinh chiéu vuong goc ctia I trén (P)

S9a-2 b-1_ c-1=b=4.
3 3 -2 c=-1

{MG(P) 3a+3b—2c=29 a=5
=

M cung phuong ﬁ(p)

Vay a+b+c=8.

Céu 14. Trong khong gian véi hé toa do Oxyz, cho 3 diém A(1;2;3),B(0;1;1),C(1;0;,—2) va mat phang
(P):x+y+z+2=0. Goi M la diém thugc mit phang (P) sao cho gid tri cua biéu thuc
T=MA* +2MB* +3MC” nho nhét. Tinh khoang cach tir M dén mt phang (Q):2x—y—2z+3=07?

A. & B. 121 C. 24 D. o
3 54 54

Loi giai
Chon D
Goi ](a;b;c) 1a didm thoa man I4+21B+3IC=0.

Ta co ﬁ(l—a;Z—bﬁ—c),IT?(—a;l—b;l—c),l??(l—a;—b;—Z—c)

2
a=—
l—a—2a+3-3a=0 6a=4 3
IA+2IB+3IC=0>12-b+2-2b-3b=0 <>i6b=4 < b:% 1@;%;—%).
3—c+2-2¢c—-6-3¢c=0 6c=—1 1
c=——
6

Ta ching minh dugc T=6MI° +I4*> +2IB* +3IC*. Do @6 T dat GTNN khi MI dat GTNN < M 1a hinh

chiéu vudng goc ctia 7 trén mit phang (P).
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X=—+t
Taco MI: y=%+t , MeMI=>M t+g;t+g;t—l ,Me(P):>3t+£=0<:>t=—E
3 3 3 6 6 18
1
z=——+t1
6
7 7 22
7 7 11 91579 Y 0l
>M| ——;——;—— |=>d(M; = =
( 18 18 9} ( (Q)) 3 54

Cau 15. Trong khong gian Oxyz, cho ba diém A(2;—2;4), B(—3;3;—1), C(—l;—l;—l) va mat phéng
(P):2x-y+2z+8=0. Xét diem M thay d6i thudc (P), tim gid tri nho nhdt cua biéu thic

T =2MA* + MB* — MC*>.
A. 102. B. 105. C. 30. D. 35.
Loi giai
Chon A
Goi I 1a diém théa min: 274+ IB—IC =0
@2(@—51')+(@—E)—(0—0—@)=6
_ — ] — 1 —
<:>OI:OA+EOB—EOC:(1;0;4)
< 1(1;0;4).
Khi @6, véi moi diém M(x;y;z) € (P), ta ludn co:
- —\2 - —\2 —_— —\2
T=2(M1+1A) +(M1+IB) —(M1+1c)
—2 — T —2 —_—2 ——2
—oMI +2M1.(21A+IB—IC)+21A +IB —1IC
=2MI* +2I4* + IB* — IC*.
Ta tinh duge 214° + IB* —IC* =30.
Do d6, T dat GTNN < MI dat GTNN < MI L (P).

_[2.1-0+2.4+3 iy
22 4 (-1)" +22

Lac nay, IM =d(1,(P))

Vay T =2.6"+30=102.

Cau 16. Trong khong gian Oxyzcho cac diém A4(1;2;0),B(1;-1;3),C(I;—=1;—=1) va mat phéng
(P):3x-3y+2z-15=0. Xét M(a;b;c) thudc mit phang (P) sao cho 2MA*> — MB*> + MC* nho nhit.
Gié tri cia a+b+c bang

A. 3. B. 7. C. 2. D. 1.
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Loi giai
Chon A
Goi I 13 didm théa man: ZH—H—C—E:()@2(@—a)+(i’—a)—(@—&):()
204+0C - OB

=0

1(1;2;—2)
_ RN —\2 - — —

Ta cé 2MA> =2MA :2(M1+1A) —oMI +2I4 +4MI.IA

B ey S R g
MB® = MB :(M1+IB) —MI +1B +2MIIB

2 —2 —  —\2 —_—2 —2 _—
MC? = MC :(M1+lc) —MI +IC +2MIIC
Suy ra 2MA* — MB*> + MC? = 2MI* + 2147 + IC* — IB +2M(2171+17?—E)

Suy ra 2MA* — MB* + MC* = 2MI* +214* + IC* — IB* . Do I ¢b dinh nén 214> + IC* — IB* khong doi.
Vay 2MA® — MB® + MC? nhé nhat < M/ nho nhat<> MI nho nhat < M 1a hinh chiéu cua I trén (P).

x=1+3¢
e Dudng thang A qua 7(1;2;-2) va vudng goc véi (P) la: 1y =2-3¢
z==-2+2t
x=1+3¢ x=4
A 2 L | Y=2-3t y=-1
Suy ra toa d6 diém M 1a nghiém cua hé & = M (4;-1,0)
z=-2+2t z=0

3x-3y+2z-15=0 t=1
Suyra a+b+c=3

Céu 17. Trong khong gian Oxyz, cho hai diém A(1;2;1), B(2;-1;3),C(3;1;-5) . Tim diém M trén mat

phang (Oyz) sao cho MA® —2MB* — MC? 16n nhat.

A. M

é;1;0 . B. M
2 2

1.3, 0: -y
5 2,0]. C. M(0;0;5). D. M (3;—40).

Loi giai
Chon D

Goi diém E thoa Eél — 253 =0. Suy ra B la trung diém ciia AE, suy ra E(3;—4;5).

- 2 RN — 2
Khi do: MA?> —2MB? = ME+EA) -2 ME+EB) = —ME* + EA* —2ER*.

Do d6 MA? —2MB? 16n nhit < ME nhé nhat < M 1a hinh chiu cua E<3;—4;5) lén (Ozy)
& M (3-40).
Chii y: Ta c6 thé 1am tric nghiém nhu sau

+Loai Cvi M (0; 0; 5) khong thudc (Oxy) .



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

.M l;_g;o], M (3;—4;0) vao biéu thirc MA® —2MB” thi M (3;—4;0)

+ Lan luot thay M |= 5.1 ;0
272’ 2

cho gié tri 16n nhat nén ta chon M <3; —4; O).
Cau 18. Trong khong gian Oxyz, cho ba diém A(-10;-5;8), B(2;1;-1), C(2;3;0)va mat phing
(P):x+2y-2z-9=0.Xét M la diém thay doi trén (P) sao cho T =MA’ +2MB* +3MC* dat gia tri

nho nhat. Tinh 7 = MA? + 2MB* +3MC?.
A. 54 B. 282 C. 256 D. 328

Loi giai
Chon B
Goi ](x;y;z) 1a diém théa man 14+ 21B+3IC =0.
Tacod IA=(~10-x;-5-y;8-2z), IB=(2-x;1-y;—1-z), IC=(2-x;3—y;-z).
(-10-x)+2(2-x)+3(2-x)=0  (x=0
Khi d6, {(=5-»)+2(1-y)+3(3-»)=0 <{y=1=1I1(0;1;1).
(8—z)+2(-1-z)+3(-z)=0 z=1
Véidiém M thay doi trén (P), ta co
MA® +2MB +3MC* = (M + IA) +2(MI +1B) +3(MI +IC)
= 6MI” + I4* + 2IB* +3IC* + 2@(12 +21B +3E)
= 6MI* + IA* +2IB* +3IC* (Vi IA+21B +3IC =0).
Talai co I4° +2IB* +3IC* =185+2.8+3.9 =228.
Do d6, MA* +2MB* +3MC”* dat gia tri nho nhat < MI dat gia tri nho nhat
< M 14 hinh chiéu vudng géc cia I trén (P).
Khi 46, MI =d (I1,(P))=3.
Vay gia tri nho nhit cua MA* +2MB* +3MC* bing
6MI* +228 =6.9+228 =282.
Gia tri nho nhét cia MA® + 2MB* +3MC* dat duoc khi va chi khi M 13 hinh chiéu vuong goc ctia I trén
(P).
Luwu y thém cach tim diém A/ nhw sau:

x=t
Goi A 1a duong thang qua I va vudng goc véi (P) . Phuong trinh ctia A: ¢ y=1+2¢.
z=1-2¢

Taco M =An (P) . Xét phuong trinh

t+2(1421)-2(1-2t)-9=0 9% -9=0 < r=1= M (1;3;-1).
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Céu 19. Trong khong gian Oxyz, cho ba diém A(1;-2;1), B(5;0;-1), C(3;1;2) va mat phang
(0):3x+y—z+3=0.Goi M (a;b;c) 1adiém thudc (Q) thoa man MA’ + MB* +2MC? nhé nhat. Tinh
téng a+b+5c.

A 11. B.9. C. 15. D. 14.

Loi giai

Chon B
Goi E la diém théa man EA+EB+2EC =0 = E(3;0;1).
Ta co: S = MA® + MB® +2MC* = MA +MB +2MC

— =\ (7 =5\ — ==\ 2 2 2 2
=(ME+EA) +(ME+EB) +2(ME+EC) = AME® + EA® + EB* + 2EC”.
Vi EA* + EB* + 2EC® khong d6i nén S nho nhét khi va chi khi ME nhé nhat.

= M 1a hinh chiéu vudng goéc ciia E 1én (Q).

x=3+3t
Phuong trinh dudng thang ME :{ y =1
z=1-t
x=3+3¢ x=0
A 2:R \ . , ~ Ll | YT y=—1
Toa dd diem M 1a nghi¢m cta h¢ phuong trinh: 1 & 5
z=1—- z =
3x+y—z+3=0 =-1

:>M(O;—l;2) =a=0,b=-1,c=2.

=a+b+5¢=0-1+52=9.

Céu 20. Trong khong gian véi hé truc toa dd Oxyz cho 3 diém A(LL1), B(0;;2), C(-2;1;4) va mit
phang (P):x—y+z+2=0.Timdiém N €(P) sao cho S=2NA>+NB>+ NC* dat gi4 tri nho nhat.

A. N(—%;Z;gj. B. N(-2;0;1). C. N(——;—;—j. D. N(-1;2;1).

Chon D

Vi moi diém 7 ta cd
S=2N/12+NBZ+NC2:2(W+H)2+(ﬁ+ﬁ)2+(ﬁ+lﬁc)2
=4N12+2M(2H+E+TC)+2IA2+IBZ+1€2

Chon diém I sao cho 2[4+ IB+IC =0

2IA+IB+IC =0 <> 414+ AB+ AC = 0 Suy ra toa do diém 7 1a: 1(0;1;2).

Khi d6 S =4NI*+214° + IB* +1C*, do d6 S nhé nhatkhi N 14 hinh chiéu cia 7 1én mit phing (P).
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x=0+t¢
Phuong trinh dudng thang di qua / va vudng goc v6i mit phang (P) la: cy=1-t¢
z=2+t

Toa do diem N (t;1-£;2+1)e(P) = t—-1+1+2+t+2=01=-1= N(-1;21).
Cau 21. Trong khong gian Oxyzcho A(4;—2;6), B(2;4;2),Me(a):x+2y—3z—7:0 sao

cho MA.MB nhé nhit. Toa d6 cia M bang

A. (ﬁ,ﬁ,ij B. (4;3;1). C. (1,3;4). D. (ﬁ,_—%,ﬁj
1313 13 33
Loi giai
Chon B
Cach 1: Phwong phap hinh hoc

Goi I 1a diém thoa méan IA+IB=0. Suy ra [ la trung diém AB = 1(3; 1;4) .

Ta c6 MAMB =(MI +I4)(MI +1B) = MI* + Mi (I4+ IB) = MI’

Goi H 1a hinh chiéu ctia / xudng mit phing (a).

Do 4 khong dbi nén MA.MB nhé nht khi MI nho nhét < MI=1H <M =H .
Goi A 1a duong thang di qua / va vudng gbc véi mat phing ().

x=3+¢
Khi d6 A nhan % =(1;2;-3) 1am vecto chi phuong. Do d6 A ¢6 phuong trinh < y =1+2¢.
z=4-3¢

HeAo H(3+61+26,4-31).

He(a)e (3+1)+2(1+421)-3(4-31)-7=01=1= H(431).
Vay M (4;3;1).

Cach 2: Phwong phap dai s6

Goi M (x;y;z)e(a)= x+2y-32-7=0

MA=(4=x-2-y;6—2); MB = (2—x;4- ;2 -2
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m.m=(4—x)(2—x)+(—2—y)(4—y)+(6—z)(2—z)
=x’+y 427 —6x—2y-8z+12 =(x—3)2+(y—1)2 +(z—4)2 -12

Ap dung bdt B. C. S:
(12422 4(3) | (x=3) + (y=1) (2 =4)" [2[x-3+2(y=1)=3(z-4)]
14| (x=3) +(r -1 +(=4)* |2 [w+29-32+7F

7+7)°

<:>(x—3)2+(y—1)2+(z—4)22( o

& (x=3) +(y-1) +(z-4) -12>2

x+2y-3z-7=0 x=4
Min(MA.MB)=2xéyrakhivéchikhi x=3 y-1 z-4o1y=3=>M(43])
1 2 =3 z=1

CAu 22. Trong khong gian Oxyz cho A(l;—l;Z), B(—Z; 0;3) , C(O;l; —2) . Goi M(a;b;c) 1a diém thudc
mit phang (Oxy) sao cho bidu thirc S =MAMB+2MB.MC +3MC.MA dat gia tri nho nhat. Khi d6
T =12a+12b+c co giatrila

A. T=3. B. T =-3. C.T=1. D.T=-1.

Loi giai

Chon D
XétS = MA.MB +2MB.MC +3MC.MA
= (MI + IAY(MI + IB) + 2(MI + IB)(MI + IC) + 3(MI + IC)(MI + I14)

— 6MI?* + MI(AIA + 3IB + 5IC) + IAIB + 2IBIC + 3ICIA

B 4z, + 3z, + 5z,

X

! 12
a — = = - 4y, +3y, +5 21
Goi 114 diém thoa man 4IA + 318 + 510 = 0 = |y, = 4 Vs ¥ W y=2 1 T,
12 12712'12
dz, + 3z, + 5z,
o 12

Ma: (4I4+31B +5IC)=0. TAIB + 2IBIC +3ICIA = const . Nén S_. < MI

% 2 1
Suy ra M 1a hinh chiéu cta I 1én mat Oxy :M[—E,E,O) =T =12a+12b+c=-1

Céu 23. Trong khong gian voi hé truc toa dd Oxyz, cho cac diém 4(4;1;5),B(3;0;1),C(-1;2;0) va
diém M (a;b;c) thoa man MA.MB+2MB.MC —SMC.MA 16n nhat. Tinh P = a—2b+4c.

A. P=23. B. P=31. C. P=11. D. P=13.
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Loi giai
Chon D

+Dit O = MAMB+2MB.MC —5MC.MA .

(MA-MB) = MA* + MB* ~2MAMB = MAMB = %(MAz + MB* ~ AB).
(MB ~MC)" = MB* + MC? ~ 2MB.MC = 2MB.MC = MB* + MC* ~ BC*
(MC~NA) = MC* 4 MA* ~ 2MC.MA = MCMA = (MC* + MA® - AC?).
= O = MA.MB +2MB.MC - 5MC.MA

:%(MAZ +MB’ — AB* )+ MB’* + MC* - BC* —%(MCZ +MA* — AC?)

= -2MA? +3MB2 —EMCZ —lAB2 — BC? +§AC2.
2 2 2 2

1 2 14 r
—EAB2 - BC? +%AC2 khong doi nén Q 16n nhat khi 7 = -2MA’ +%M82 —%MCZ dat gia tri 16n nhat.

+ T =-2MA? +%MB2 —%MCZ.

Goi E 1a diém thoa man —251%@—%% -0.

& 4EA+3EB-3EC=0<4EA=3CB < EA=

=F 1;2;1—7 .
2 4

T =2MA* 42 MB> -2 MC? = 2(VE + EA) +2(ME + EB) 2 (ME + EC)
2 2 2 2

CB.

Alw

= 2ME*-2EA* +%EBZ —%ECZ <DQEA* + %EB2 —%EC2 .

3 3 : .
Vi 2EA’ +§EB2 —EEC2 khong d6i nén T’ dat gid tri 16n nhatkhi ME=0=>M =E .

:M(l;i;gj.
2°4

P:a—2b+4c:l—2.§+4.1—7=13.
2 4

Ciu 24. Trong khong gian Oxyz, cho 3 diém A(-8;1;1), B(2;1;3) vaC(6;4;0). Mot diém M di dong
trong khong gian sao cho MAMC = MAMB +34. Cho biét |MA—MB| dat gia tri 16n nhat khi diém
M tring véi diém M (x,; ,;2,) . Tinh tich sd x,y,z, .

A. 16. B. 18. C. 14. D. 12.

Loi gidi
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Chon B
GoiM = (a;b;c).

Ta c6 MAMC = MAMB+34 < MA(MC - MB) =34 < MABC =34

Mit khac MA =(-8—a;1-b;1-c), BC = (4;3;-3)

Suy ra 4(-8—a)+3(1-b)-3(1-¢c)=34< —-4a-3b+3c-66=0.

Vay M e (P) c6 phuong trinh —4x—-3y+3z-66=0.

Ky hiéu f(M)= f(x;y;z)=—4x-3y+3z—-66, voi M(x;y;z)

Tacod f(A).f(B)=(-4(-8)—3.1+3.1-66)((—4.2-3.1+3.3—-66) = (—34).(-68) =2312>0

Suy ra diém A(-8;1;1) va diém B(2;1;3)nam vé cing 1 phia so v6i mat phang (P).

Khi do |MA —MB| < AB (tinh chat 3 canh ctia tam giac) suy ra |MA —MB| dat gi tri 16n nhat khi

M, A, B thing hang va M nam ngoai doan thang 4B hay M la giao diém cua dudng thang AB véi (P).
Puong thiang 4B c6 véc to chi phuong AB =(10;0;2) va qua diém B(2;1;3) nén c6 phuong trinh

x=2+5¢
y=1
z=3+t

Suy ra —4(2+5t)=3.14+3(3+1)—66 =0 <> —17t =68 <> t = 4.

Vay M (-18;1;-1) hay x,y,z, =18.

PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.

Ciau 25. Trong khong gian voi hé toa do Oxyz cho A(3;2;1), B(-2;3;6). Diém M (x,5,32,, ) thay

doi thudc mat phang (Oxy). Tim gié tri cua biéu thie T =x,, +y,, +z,, khi |m + 3]\73| nho nhat.

Traloi: ....................
Loi giai
Papan: T =2
x,+3x,
x, =—4—%1
T 1+3
. e —_— = = 3 31119
Goi diém H thoa man HA+3HB =0 khi do: yHZM:H ———— |
1+3 4 4 4
z,+3z,
z, =—4——%
T 143

Phuong trinh mét phang (Oxy)la z=0.
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Xy, =x, —al

19 2 . 3 11
Xét T:ZTH:? do do toa do diém M cantimla: <y, =y, —-bT :>M(—Z;Z;Oj.

zy =z, —cTl

3 11
Vay T:xM+yM+ZM:_Z+X+0:2'

Cau 26. Trong khong gian véi hé truc Oxyz, cho céac diém A(—1;2;3),B(6; —5;8) va OM =ai+bk
trong d6 a,b 14 ca sb thuc luon thay déi. Néu |A7f4’ - 2A7z§| dat gic tri nho nhét thi gia tri a—b bing bao
nhiéu?
Traloi: ....................
Loi giai
Dap an: a-b6=0
Tacd: OM =ai+bk = M (a;0;b)
MA=(-1-2;2;3-b); MB = (6—a;~5;8—b) = —2MB = (~12+2a;10;-16+2b)

= MA-2MB =(a—-13;12;5-13)

= [MA - 2MB| = \(a~13) +12° +(b-13) 212

Vay |m —2MB

min =

a=13
=12 < .Dod6 a-bH=0

Céu 27. Trong khong gian v6i hé toa d6 Oxyz, cho ba diém A(-1;2;5), B(3;-1,0), C(—4;0;,-2). Goi
I 1a diém trén mit phang (Oxy) sao cho biéu thirc ‘TA —2IB+3IC ‘ dat gia trj nho nhét. Tinh khoang
cach tir / dén mat phang (P):4x+3y+2=0.
Traloi: ....................

Loi giai
Dap 4n: d(I;(P))=6

Goi M (a;b;c) 1a diém théa man MA-2MB+3MC =0.

19
_l—a—2(3—a)+3(_4_a):0 a:—7
Khi d6: 12-b-2(=1-b)+3(0-b)=0 <1b=2 M(—1;,2,—%j
5—c—2(0—c)+3(_2_c):0 c:—l
2

Ta c6: ‘H—2173+3E*‘ =‘W+W—2M—2W+3W+3M—c‘

=‘2ﬁ2+(1\72—21\71§+31\76)‘ =2‘W‘:21M.
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Biéu thirc ‘171 —2IB +3IC| dat gi4 tri nho nhit <> IM nhd nhit < I 1a hinh chiéu vudng goc ctia M

1én (Oxy) = I(—%;Z;Oj .

‘4.(—129j+3.2+2
Khoang cach tir diém / dén mit phing (P) la: d(I;(P))= \/ — =6.
4° 43

Chu 28. Trong khong gian Oxyz, cho hai diém A(1;2;1) ; B(2;—-1;3) va diém M (a;b;0) sao cho

MA* + MB* nho nhat. Tinh gia tri cia a+b.
Traloi: ....................
Loi giai
Pap an: a+b=2
Ta thay M (a;b;0)€(Oxy).

Goi 1(%;%; 2) la trung diém cua doan thfmg AB ,tacd

2 vt el e G e
MA* + MB> = MA +MB :(IA—IM) +(13—1M)
_ (ﬁ Ve —2174.W)+(ﬁa2 Ve —2E.W)

2

:IM2+21A2—2W(Q+E):IM2+% = IM*+7.
Boi vay MA® + MB* nho nhat < IM ngin nhit < M 1a hinh chiéu vuéng goc ciia / trén mit phang
(Oxy).BéiVéyM é;1;0 . Nhu vay azi,bzl:a+b:2+l=2.

2°2 2 2 2 2

Céu 29. Trong khéng gian cho ba diém A(LL1), B(-1;2;1), C(3;6;,=5). Tim diém M thudc mat
phang (Oxy) sao cho MA® + MB* + MC* dat gia tri nho nhat.
Traloi: ....................
Loi giai

Dap an: M (1;3;0)
Lay G(1;3;-1) 1a trong tAm clia tam gidc ABC .

, 2 2 2 (A AN (s A e (s AV 2 2 2 2
Ta co: MA® + MB* + MC* =(MG + GA) +(MG +GB) +(MG+GC) =3MG* +G4* +GB* +GC”.
Do d6 MA® + MB* + MC? bé nhit khi MG bé nhat.
Hay M 1a hinh chiéu ctia diém G 1én mat phang Oxy. Viy M (1;3;0).
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Cau30. Trong khong gian Oxyz, cho  4(0;;2),B(1;1;0),C(3;0;1) va mit phang
(Q):x+y+z—5=0. Xé diém M thay d6i thugc (Q). Gia tri nhé nhat cua biéu thic

MA® + MB* + MC? bing bao nhiéu?
Traloi: ....................

Loi gidi

34

Dap an: —

pam
4R s == == == = 4 2 L
Goi diém G théa man GA+ GB+GC =0, suy ra G[??l]'Khl do

P=MA* + MB> + MC? = (A?IE+52)2 +(J\7[5+@§)2 +(M@+56)2
=3MG’ +2MG.(GA+GB +GC)+ GA* + GB* + GC’
=3MG® + GA* + GB* + GC?
>3(d(G.(Q))] +GA* +GB* +GC™.

Déu béng xay ra khi M 1a hinh chiéu cia G 1én mit phang (Q).

‘4+2+1_5‘
. 3 3 2
Ta co d(G,(Q))szﬁ

4 1 26 — [1'1.

G—A:[——;—;l]:>GA2:—; GB = ——,—,—1];»G32:5; G—C:{5 2 2
373 9 3’3 9

—;——;0];»Gc2 ===
37 3 9

Vay minP:3%+%+%+%=% khi M 14 hinh chiéu ciia G 1én mit phang (0).

Cau 31. Trong khong gian v&i hé truc toa dd Oxyz, cho 4 diém A(2;4;-1), B(L;4;-1), C(2;4:3),
D(2;2;-1), biét M (x;y;z) dé MA> + MB* + MC* + MD* dat gi4 tri nho nhit thi x+ y+z bing bao
nhiéu?

Traloi: ....................

Loi giai
21
Pap an: —
pan Ty
o e (T T
Xét diém [ (a;b;c) théa man I4+IB+1C+ID =0.Khido [ Z;E; )
, 2 2 2 2 —  —\2 —  —\2 —  ——\2 . —\2
Ta c6 MA®> + MB* + MC? + MD =(M1+1A) +(M1+IB) +(M1+IC) +(M1+ID)
=4M12+2ﬁ(f4+ﬁ+i‘#ﬁ)+IAz+IBQ+IC2+ID2
=AMI* + IA> + IB* + IC* + ID* > IA*> + IB*> + IC* + ID” (vi MI* >0 v&i moi diém M )
7 21

DAu "=" xdyra M =1 tacla M Z;Z;O :>x+y+z=z+—=—.
42 4 2 4
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Cau 32. Trong khong gian Oxyz, cho ba diém A(0;0;1), B(-110), C(1;0;—1). Piém M thudc mit
phang (P):2x+2y—z+2=0 sao cho 3MA4> +2MB* + MC* dat gi4 tri nho nhét. Tinh gi4 tri nho nhat
do.
Traloi: ....................

Loi gidi

Pap 4n: min (3MA2 +2MB? + MC? ) - %

3x,+2x, +x, 1
x]:—:—
6 6
q S 3y, +2 1 111
Goi I 1 diém thao man 374+ 2IB+1C=0= 1y, =24 Vs T _ ° :1(——;—;—)
6 3 63’3
3z, +2z,+z, 1
ZI=—=_
6 3

— —\2 —_ —\2 _— —\2
Ta cb 3MA® +2MB? + MC> =3(1A—1M) +2(IB—IM) +(JC—1M)
—3J4% +2IB* + IC* + 6IM* + 2@(3H+2ﬁ;+ﬁ)
=3I4* +2IB* + IC* + 6IM* .
Do d6 3MA* + 2MB? + MC? nhé nhét khi va chi khi /M nhé nhit <> M 13 hinh chiéu cta I trén
(P)= M(——;——;gj = min(3MA2 +2MB’® +MC2) = %

Céu 33. Trong khong gian Oxyz, cho ba diém A(Z; —2;4), B(—S; 3; —1), C(—l; -1; —1) va mat phéng
(P):2x—y+2z+8=0. Xét diém M thay ddi thuoc (P), tim gid tri nho nhit ctia biéu thirc

T =2MA? + MB*> — MC>.
Traloi: ....................
Loi giai
Pap an: minT =102
Goi I 1a diém théa 2IA +IB—IC =0

2x, +x, —
x[ — xA ;CB xC =1
2y, +y, —
N ylzw:O:l(l;Oﬂ).
2z, +z, —
Z] — ZA ;B ZC =4

Ta co:
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T = 2MA? + MB? — MC? =2(E+ﬁ)2 +(M+173)2 —(E+E)2

— OMI? +2MI.| 2IA+IB-IC +(21A2 +IB? —IC? ) —2MI* + (21A2 +IB? —ICZ)
%‘/—J
0

Dé T nho nhat thi 2MI* nhé nhit <> MI ngén nhat M la hinh chiéu cta diém //(P). Khi d6
MI = d(I,(P)) =6; 2IA> + B> —IC? =30 = minT =102
Céu 34. Trong khong gian v6i hé truc toa d6 Oxyz, cho ba diém A(1;4;5),B(3;4;0),C(2;-1;0) vamat
phang (@):3x—3y-2z-12=0. Goi M (a;b;c) thudc (@) sao cho MA> + MB* +3MC? dat gié trj nho
nhét. Tinh téng S=a+b+ec.
Traloi: ....................
Loi giai

Pap an: S=a+b+c=3.
Goi diém I(x;y;z) thoa man 4+ 1B +3IC =0.

IA=(l-x4-y:5-z)  |H=(1-x4-y;5-2)
Ma {IB=(3-x;4-y;~2) <{IB=(3-x4-y;~2)

IC=(2-x;-1-y;—2z)  |3IC =(6-3x;-3-3y;-32)
= IA+IB+3IC = (10—~ 5x;5-5y;5-52)

x=2
Do d6: 1A+ IB+3IC =0 < y=1 :>I(2;1;1).

z=1

Mit khac: MA* + MB* +3MC* = (17/[7+ﬁ)2 +(1\77 +f§)2 +3(M7+If)2

= SMI? +2.M1.[E+TB+3E‘]+IA2 +IB* +3IC?
ﬁ,—/

0
Vi I,4,B,C c6 dinh nén I4* + IB* + 3IC* khong doi

Do d6: MA® + MB* +3MC”? nhé nhat <> MI* nhd nhit <> MI nhé nhat
< M lahinh chiéu cua  trén mit phang (a).

Phuong trinh dudng thang d qua / va vudng goc véi mit phiang (a) la:

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

Goi {M}=d(a). Toadd ciia M 1a nghiém ciia h¢ phwong trinh:
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7
x:E
x-2 y-1 z-1 -3x+6=3y-3 | .
3 3 ) <{4-2x+4=3z-3 ody=——=M|—;——;0].
2 272
3x-3y-2z-12=0  [3x-3y-2z-12=0 |__,

7

Vay a:2,b=—%,c:0:>S:a+b+c:3.

Céu 35. Trong khong gian toa d6 Oxyz, cho hai diém A(3;-2;2),B(-2;2;0) va mat phang
(P):2x-y+2z-3=0. Xét cac diém M,N di dong trén (P) sao cho MN =1. Tinh gi4 tri nh6 nhét cta
biéu thitc 24M* +3BN”.
Traloi: ....................

Loi gidi

Diip dn: min(24M> +3BN) :%

Gi4 tri nho nhét ciia biéu thirc 24M° +3BN’ bang 49,8

Goi H,K lan lugt 14 hinh chiéu cia 4, B trén mat phang

(P) = AH = BK =3,H(1;—1;O),K(O;1;2),HK =3. bat HM =t ta co:
HM +MN + NK > HK =3= NB>2—t

2
2AM? +3BN* =2AH* + 2HM* +3BK* +3KN> > 45+ 2% +(2~1)° {ﬁt—%} G143, 18

V3 33
Déu bing xay ra khi M, N e doan thang HK.

Vay Gia tri nho nhat cta biéu thuc 24M* +3BN” bang %

Céu 36. Trong khong gian voi hé toa 46 Oxyz, cho diém A(a;b;c) véi a, b, c 1a cac sb thuc duong

thoa min 5(a’+5%+¢*)=9(ab+2bc+ca) Vi Q= ——~ L 6 gid tri lon nhét. Goi M, N,
b +c (a+b+c)

P lan luot 14 hinh chiéu vudng goc ciia 4 1én cac tia Ox, Oy, Oz. Viét phuong trinh mit phing
(MNP).
Traloi: ....................

Loi giai

D4p 4n: Phuong trinh mit phing (MNP) 3x+12y+12z-1=0.
batt=b+c (t>0); b*+c* >

S(a2 +b° +c2):9(ab+2bc+ca) < 547 +5(b+c)2 —9a(b+c)=28bc = 5a” +5t* —9at <7t*

<:>(5a+t)(a—2t)£0<:>a£2t.



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025

Cianh Diéu
VéyQSi— ! = f(¢) voi t>0.
¢t 278
. 4 1 .
Tacof(t)=——2+w=0<:>t=— (vit>0)
t

Ta c6 bang bién thién

1

X 0 6 + oC
f'(t) + 0 -

16
" / \
-0 0
A 1 1
Vay Qmax =16 <:,>a=§; b:C:E.

Suy ra toa d6 diém A4 l;L;L : toa do cac diém M l;0;0 i N O;L;O ; P O;O;L .
3'12°12 3 12 12

Phuong trinh mit phing (MNP) =+ +% =1 & 3x+12y+12z-1=0.

W~
S| ==

12

DANG 2

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN KHOANG CACH

Bai to4n 1. Trong khong gian Oxyz , cho diém A(xy3 945 2,) cb dinh va diém M di dong trén mit phang
(P): Ax+By+Cz+D=0 . Timtoa do diém M dé AM c6 gia tri nho nhat.

Phuwong phap giai

Cach 1: Phwong phap hinh hoc

Buoéc 1:
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A

+ Goi H 13 hinh chiéu vudng goc clia A4 trén mit phang (P).

+ Khi do, tam gidc AHM vudng tai H do d6 AM > AH .

+ Pang thirc xay rakhi M = H .

+Do d6 AM nho nhit khi M 1a hinh chiéu ciia A4 trén mit phang (P).
Buwéc 2: Tim toa dd diém M (M =H)

+ Lap phuong trinh tham s dudng thing AH véi {?:ajﬁp _(4:B.C)
+Taco M =H=AH U(P)= d6 diém M can tim.
Cach 2: Phuong phap dai s6
Dung bt dang thirc bo 3 ctia Bunhiacopxki

Véi a,b,c,x,y,ze R, ta co:

(ax+by+cz)’ < (@ +b° +)x*+y* +27)

A , a C
Dau"="xdyraes —=—=—
X y z

Bai toan 2. Trong khong gian Oxyz, cho hai diém 4, B ¢ dinh. Lap phuong trinh mt phang (P) di qua
A va cach B mot khoang 16n nhat.

Phwong phap giai

Cach 1: Phwong phap hinh hoc

Buwoéce 1:

i
)

/
A
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+ Goi H 1a hinh chiéu ciia B 1én mit phang (P).
+ Khi d6 d(B,(P))=BH < BA
+ Do d6 (P)la mat phang di qua 4 vudng goc véi AB
, | Qua A
Bude 2: Lap phuong trinh mat phang (P) voi .
i, =AB
Cach 2: Phuong phap dai s6
+ Goi 7i, =(a;b;c), (a2 +b +c # 0) 13 mot vecto phap tuyén ctia mit phang (P).

+ Khi d6 phuong trinh mét phang (P) di quadiém 4 1a: a(x—x,)+(y-y,)+(z-2,)=0

+ Khi do ﬁp.ﬁzo tu day ta rat dugc a theo b,c(hodc b theo a,c hodc ¢ theo a,b).

+ Taco: d(B,(P))=f(t), voi tzé,c;tO.
c

+ Khéo sat f(¢) ta tim dugc max cua f(¢)
Chii y: Dé tim vecto phdp tuyén n, cua mdt phang (P) don gian hon thi nén goi np = (l;b;c).
Bai toan 3. Trong khong gian Oxyz, cho diém A4 va duong thang A ¢ dinh. Lap phuwong trinh mit
phang (P) di qua dudng thing A va cach 4 mot khoang 16n nhét.
Phwong phap giai
Cach 1: Phwong phap hinh hoc

Buwoéce 1:

HJ'—'

K

+Goi H,K lan luot 1a hinh chiéu ctia 4 1én mit phang (P) va duong thang A.
+ Khi d6 d(4,(P))= AH < AK
+ Do d6 (P) 1a mat phing di qua K va vudng goc véi AK.
Budc 2:
+ Tim toa do diém K .
+ Lap phuong trinh mit phing (P) véi {Qua K— .
7, = AK
Cich 2: Phwong phap dai s6

+ Goi 7i, =(a;b;c), (a2 +b+c # 0) 12 mot vecto phap tuyén ctia mat phang (P).

+ Khi d6 7,4, =0 tir day ta rat dugc a theo b,c(hodc b theo a,c hodc ¢ theo a,b).
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+ Taco: d(A4,(P))=f(¢), voi tzé,c;tO.
c

+ Khéo sat f(¢) ta tim dugc max cua f(¢)
Chii y: Dé tim vecto phdp tuyén n, cua mdt phang (P) don gian hon thi nén goi np = (l;b;c).
Bai to4n 4. Trong khong gian Oxyz , cho mit phang (P) va hai diém phan biét 4, B. Tim diém M thudc
(P) sao cho
1. MA+ MB nho nhat.
2. | MA—-MB| 16n nhat.
Phwong phap giai
1. MA+ MB nhé nhat.
Ta xét hai truong hop sau:
e TH 1: Néu 4 va B niam vé hai phia so v6i (P).
Khi d6 AM + BM > AB
Ding thirc xay ra khi M 1a giao diém ctia 4B véi (P).
e TH 2: Néu 4 va B nam cung mot phia so véi (P).
Goi A dbi xtmg v6i 4 qua (P).
Khi d6 AM +BM =AM +BM > A B
Ding thire xay ra khi M 13 giao diém cua 4'B voi (P).

A

\ ‘.
\ ‘ h
N ’ P
7
; Y
. p
’ !
, .
\’ ¢

2. | MA—MB| 16n nhét.
Ta xét hai truong hop sau
e TH 1: Néu 4 va B nam cing mdt phia so véi (P).
+ Khi 6| AM — BM |< AB
+ Piang thirc xay ra khi M 1a giao diém cua 4B véi (P).
e TH 2: Néu A4 va B nam khac phia so v6i (P).
+ Goi A'ddi xtimg véi Aqua (P),
+Khi d6| AM — BM |=|AM - BM|< A B

+ Piang thirc xay ra khi M 1a giao diém cta A B véi (P).
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Bai toan 5. Trong khong gian Oxyz, cho cac so thuc duong «, f vaba diém 4, B, C. Viét phuong trinh

mit phang (P) di qua C vaco T =ad(4,(P))+ Bd(B,(P)) nhé nhit.

Phwong phap giai
1. Xét A, B nim vé cing phia so voi (P).

“Néu 4B // (P) thi P=(a+pB)d(4,(P))<(a+B)AC

- Néu duong thang AB cét (P) tai 1. Goi D 1a diém thoa man IB =%Il3 va E 1a trung diém BD.

Khi d6: P=ad(4,(P))+f8 -%- d(D,(P)) = 2ad(E,(P)) < 2(a + B)EC

2. Xét A, B nam vé hai phia so v6i (P).
Goi I 1a giao diém cua 4B va (P),B 1a diém dbi xtmg v6i B qua I .
Khi d6 P =ad(4,(P))+ ﬂd(B’,(P))
Dén day ta chuyén vé bai toan 4 trén.
Bai todn 6. Trong khong gian Oxyz, cho n diém A4,4,,...,4, va diém 4. Viét phuong trinh mat phang
(P) di qua A va tong khoang cach tir cac diém A(i= 1,n ) 16n nhét.
Phwong phap giai

- Xét n diém A4,,4,,..., A, ndm cing phia so véi (P). Goi G 1a trong tim ciia » diém da cho.

Khi do: id(Ai,(P)) = nd(G, (P)) < nGA

i=1
- Trong n diém trén c6 m diém nam vé mot phia va & diém nam vé phia khac (m+k =n ). Khi dé, goi
G, 1a trong tdm cia m diém, G, 1a trong tAm cla k diém G, d6i xing v6i G, qua A.

Khi do P=md(G,,(P))+kd(G,,(P))

Pén day ta chuyén vé bai toan 5 trén.

PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. M&i ciu héi thi sinh chi chon mdt phwong
an.
Céu 37. Trong khong gian Oxyz, cho diém A(1;2;-2). Goi (P) la mat phing chita truc Ox sao cho
khoang cach tir 4 dén (P) 16n nhét. Phuong trinh cua (P) la
A.2y+z=0. B.2y-z=0. C. y+z=0. D. y-z=0.
Loi gidi
Chon D.
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A

()

Goi K 14 hinh chiéu vudng géc cia diém A4(1;2;-2) lén truc Ox.
Taco K (1;0;0), AK =(0;-2;2).

Goi H la diém chiéu cia 4 1én mit phing (P).

Tac d(A4,(P))=AH < AK =242.

Suy ra maxd(A,(P)) =242, dat dwoc khi H = K (1;0,0).

Khi d6 mat phing (P) qua O(0;0;0)cé mot vecto phap tuyén 1a AK =(0;-2;2).

Nén phuong trinh mét phang (P) 1a 0.(x—1)-2(y—-0)+2(z-0)=0< y—z=0.

Vay (P):y—z=0.

Céu 38. Trong hé truc toa d6 Oxyz, mit phiang (P) di qua diém A(1;7;2) va cach M (-2;4;—1) mét

khoang 16n nhat c6 phuong trinh 1a

A. (P):3x+3y+3z—1020. B. (P):x+y+z—1:O.
C.(P):x+y+z-10=0. D. (P):x+y+z+10=0.
Loi giai
Chon C

Ta co:d (M,(P))<MA

Nén d(M,(P)) = MA khi A 1a hinh chiéu cia M trén mit phing (P).

Suyra AM L(P)= AM =(-3;—3;-3) la vecto phap tuyén cta (P).

(P) diqua 4(1;7;2) vanhan AM =(-3;-3;-3) la vecto phép tuyén nén c6 phuong trinh
“3(x—1)=3(y=7)-3(z-2) =0 x+y+2z-10=0.

Céu 39. Trong khong gian voi hé toa d6 Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

trinh xl—l :y—l :Z—l

. Goi (P) 1a mit phang di qua diém A4, song song v6i duong thang (d) va
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khoang cach tir d t6i mit phang (P) 1alén nhit. Khi d6 mit phang (P) vudng goc voi mit phing nao

sau day?
A. x-y—-6=0. B. x+3y+2z4+10=0. C.x-2y-3z-1=0. D.3x+z+2=0.
Loi giai
Chon D

Goi H 1a hinh chiéu ciia 4 1én duong thing d . Tasuy ra H (L1;1).

Goi (P) la mat phang di qua diém 4 va (P) song song voi duong thang d . Goi K 1a hinh chiéu ctia

H 1én mat phang (P). Do d // (P) néntaco d(d,(P))=d(H,(P))=HK .

Ta ludn c6 bat dang thie HK < HA . Nhu vay khoang cach tir (d) dén (P) 16n nhit bang AH . Va khi
d6 (P) nhan AH = (—=1;2;3) 1am vecto phép tuyén.

Do (P) diqua A4(2;—1;-2) nén ta c6 phuong trinh ctia (P)la: x—2y—3z-10=0.

Do d6 (P) vudng goc voi mat phang c6 phuong trinh: 3x+z+2=0.

Cau 40. Trong khong gian voi hé toa dd Oxyz, goi (P) la mat phang di qua hai diém A(1;-7;-8),
B(2;-5;-9) sao cho khoang cach tir diém M(7;-1;-2) dén (P) dat gia tri 16n nhat. Biét (P) c6 mot
vécto phap tuyén 1a 7 = (a;b;4), khi d6 gia tri cia tong a+b la

A. 1. B. 3. C. 6. D. 2.
Loi giai
Chon B

x=1+t¢
Phuong trinh tham s6 ciia duong thang 4B 1a { y=—7+2¢.
z=-8~t

Goi H, K 1an luot 13 hinh chiéu cia M trén (P) va duong thang AB .
Ta tim dugc diém K (3;-3;-10). Ta ludn c6 bat dang thirc a’(M,(P)) =MH <MK .
Diu bang xay ra khi va chi khi H =K . Khi d6 MH =(-4;-2;-8)=-2(2;1;4).

Mt phang (P) c6 mdt vecto phap tuyén 1a 7 =(2;1;4). Vay tacé a+b=3.
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Cau4l. Trong khong gian voi hé toa d0 Oxyz, cho diém A4(3;-1;0) va dudng thing

d: x—12 = y;rl Sl Mit phang (o) chira d sao cho khoang céch tir 4 dén (&) 16n nhat c6 phuong
trinh 1a
A. x+y-z-2=0. B. x+y-z=0.
C.x+y-z+1=0. D. —x+2y+z+5=0.
Loi giai
Chon B

Goi H,K lan lugt 1a hinh chiéu cua 4 1én (@) va d . Khidé tacé AH < AK .

Vi H €d nén H(2—r;—1+2t;1+t):E:(—l—t;zt;lﬂ).
1 . -
Do AH 1 dnéntacd —(—1—t)+2.2t+1+t:0<:>t:—§. Khi d@6 AH:(——;——;—)

Khoang cach tir 4 dén () 16n nhat khi va chi khi AH = AK . Do d6 (@) c6 vecto phap tuyén la
;tz(l;l;—l). Vay (a): 1(x=2)+1(y+1)-1(z-1)=0 = x+y-z=0.
Van la déanh gid bat dang thire AH < AK néi trén, nhung bai todn sau ddy lai phat biéu hoi khdc mét

chut.

Cau 42. Trong khong gian Oxyz, cho dudng thang d :x——;l:X:ZT_l va diém A(1;2;3). Goi (P) la

mit phang chira d va cach diém 4 mot khoang cach 16n nhat. Vecto nao dudi ddy 1a mot vecto phap tuyén

cua (P).

A. n=(10;2). B. n=(1;0;-2). C. n=(LL1). D. n=(1;-1).
Loi giai
Chon C
A
hK
H
(P) d

Goi H 1a hinh chiéu vuong goc ctia 4 1én duong thing d, goi K 1a hinh chiéu vudng goc ciia A 1én (P).

Do d6 khoang cach tir 4 d&én (P) 1a: d (4;(P)) = AK.
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x==-2t-1

Tacd d:{y=t . Vi Hed nén H(-2t-1;6;t+1).
z=t+1

AH (=2t -2;t-2;¢-2), VTCP cta duong thing d 1a u, (=2;1;1).

AH Lu, < AHu, =0< 2(-2t-2)+t-2+t-2=0<1=0.

Do d6 H(~1;0;1) va AH (=2;-2;-2)= AH =2+/3 (khong ddi).

Vi AK < AH ( duong vudng goc ludn ngin hon dudng xién) nén AK 16n nhat khi AK = AH hay
K=H.

Tacd AK = AH = (-2;-2;-2)=-2(1;1;1). Vay, mdt vec to phap tuyén cua (P) la n= LL1).

Cau43. Trong khong gian véi hé toa do Oxyz cho diém A4(21;3) va mit phing
(P):x+my+(2m+1)z—m—-2=0, m la tham sb. Goi H (a;b;c) 1a hinh chiéu vudng goc cia diem 4

trén (P). Tinh a+b khi khoang cach tir diém 4 dén (P) 16n nhat ?

A.a+b=—%. B.a+b=2. C.a+b=0. D.a+b=—.

Loi giai
Chon D

x+my+(2m+1)z—-m-2=0=m(y+2z—1)+x+z-2=0(*)

. ) . y+2z-1=0
Phuong trinh (*) c6 nghiém véi Vim < .
x+z-2=0

x=2-t
Suy ra (P) ludn di qua duong thang d : 4y =1-2¢.

z=t
Ked=K(2-t1-251) , R(—t;—Zt;t—3)
Duong thing d 6 VICP u(-1-2;1)

ﬁ.ﬁ:0©t+4t+t—3:0<:>t:l:>K é;O;l
2 22

Taco AH<AK = AH, , =A4AK < H=K.
3
Vay a+b=—.
ay >

. . -1 -2 T
Cau 44. Trong khong gian Oxyz, cho diém A(2; 5; 3) va duong thang d :XT = % =z S Biét rang

(P): ax+by+cz—-3=0 (a,b,c €Z) 1a mit phang chira d va khoang cach tir 4 dén (P) 16n nhét. Khi

do tong T =a+b+c bang
A. 3. B. 3. C. -2. D. 5.
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Loi giai

I

Chon C

Duong thing d diqua M (1; 0; 2), c6 IVTCP i =(2; 1; 2).

Goi H, K lan luot 1a hinh chiéu cia 4 trén (P) vatrén d thi AH < AK (cd dinh).

Do d6, khoang cach ttr 4 dén (P) 16n nhatkhi H = K hay (P) L 4K .

K (2+1;1;2¢+2) ed 1 hinh chiéu ctia 4 trén d khi AK Lii, véi AK = (261152t -1).
AK.ii=0 < 2(2t-1)+(t-5)+2(2t-1)=0 <t =1.

(P) qua M (1; 0; 2),co mdt VIPT AK =(1;-4;1) nén (P): x—4y+z-3=0.

Suyra T =a+b+c=1+(-4)+1=-2.

, 1 -1 .
Cau 45. Trong khong gian Oxyz, cho dudng thing d : %=%=ZT va diém A(1;2;3). Goi (P) 1a
mit phang chira d va cach diém 4 mot khoang cach 16n nhét. Véc-to nao dudi ddy 1a mot véc-to phap
tuyén cua (P) ?
A. n=(1;0;2). B. n=(1;0;-2). C. n=(L11). D. n=(L1-1).
Loi giai
Chon C

A

/

Goi H 1a hinh chiéu cia 4 xudng mét phang (P). Tu H ké HM 1 d.DEthay AM 1d.

Ta cd AH < AM . Suy ra khoang cach tir 4 dén (P) 16n nhatkhi M = H , hay IM L(P).

x=-1-2¢
Phuong trinh tham sd ctia d : { y =¢ (t € R), véc-to chi phuong 1a u = (-2;1;1).
z=1+t¢
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Med =M(-1-2661+1) = MA=(2-2;2-1;2—1).
MALu = MAu=0(-2).(2+20)+1.(2-1)+1.(2-1)=0 =1 =0.
Suy ra M(—I;O;l) 3@2(2;2;2).

Do n= (L1;1) cung hudng véi MA nén n= (1;1;1) 1a mot véc-to phap tuyén cua (P).

Céu 46. Trong khong gian voi hé truc toa do Oxyz, cho hai diém A(1;2;3),B(5;—4;—1) va mat phing
(P) qua Ox sao cho d(B () = Zd(A’(P)),(P) cit AB tai I(a;b;c) nam gitta 4B . Tinh a+b+c
A. 8 B. 6 C. 12 D. 4
Loi gidi
Chgon D

Do mit phing (P) qua Ox nén phuong trinh mat phang (P) c6 dang by +cz =0 (b2 +c’ > O)

dyum =24, |4b q 5 |2b+3c| —4b—c=4b+6c
(B.() ~ T e Apie | -4b-c=-4b-6c
[8b+7c=0
=
c=0

Truong hop 1: 85+7¢c =0 chon b=7;c=-8 khido (P):7y—-8z=0

Xét f(y,z)=7y—8z

Thay toa d§ 4, B vao ta dugc (7.2 —8.3)(7.(—4) —8.(—1)) >0 suyra A4,B nam cung phia so véi (P)
(loai)

Truong hop 2: ¢ =0 suy ra phuong trinh (P):y =0

Thay toa d§ 4, B vao ta dugc 2.(—4) <0 suyra 4, B nam khéc phia so v6i (P) . Do d6 duong thang
AB cit (P) tai I nim gitta AB

x=1+4¢
Phuong trinh tham sé cta duong thing AB: {1y =2-6¢(t € R)
z=3-4¢

Toa d diém 7 1a nghiém hé phuong trinh

1

t=—

x=1+4¢ 3

7

=26t =L
Y * 3=1 1;0;2
z=3—4¢ 3773

y=0

y=0 5

zZ=—

3
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Vay a+b+c=%+0+§=4

Cau 47. Trong khong gian v6i hé toa do Oxyz, cho A(2;3;-1), B(2;3;2), C(-1;0;2).Tim toa do
diém M thuoc mit phang (Oxz) dé S = |M—4W|+|M+m+m| nho nhat.

A. M(—I;O;%). B. M (0;3;0). C. M(I;O;gj. D. M(—%;Oﬂj.

Loi gidi

Chon A

Goi G la trong tim tam giac ABC, suy ra G(1;2;1).

Goi H(x;y;z) la diém théa man HA—4HC =0
2—x:4(—1—x) x=-2

=13-y=4(0-y) ©y=-1 =>H(-2;-1;3).
~1-z=4(2-2) z=3

Nhan thdy G va H ndm vé hai phia d6i voi mat phing (Oxz); HG=+22.

Ta co: § =[MA—4MC|+|MA + MB -+ MC
:|m+ﬂ—4m—4ﬁ|+|ﬁﬁ+@+m+@+m+@ =|—3m|+|3]\7¥|

—3(MH +MG) >3GH =322 .

Ding thirc xay ra khi va chi khi H, M , G thang hang theo thu tu.

Laido M €(Oxz) nén S dat gié tri nho nhat khi va chi khi M 1a giao diém ctia duong thang GH véi
mit phing (Oxz).

x=1+3¢
Puong thang GH c¢6 phuong trinh { y = 2 + 3¢ ; mit phing (0xz) c6 phuong trinh y =0.
z=1-2¢

MeGH:>M(1+3t;2+3t;1—2t).
2
Me(0x2)32+3t:0<:>t:—§.

Vay M(—I;O;Z).

3
Cau 48. Trong khong gian voi hé toa dd Oxyz cho mit phang (P) di qua diém M (9;1;1) cit cac tia
Ox,0y,0z tai 4,B,C (A,B,C khong trung véi gbc toa do ). Thé tich tir dién OABC dat gia tri nho nhét 1a
bao nhiéu?

A8 B. 22 .. D. 243.

2 2
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Chon A
Gia st A(a;0;0),B(0;0;0),C(0;0;¢) véi a,b,c>0.
« 2 . . z X Yy z
Mt phang (P) c6 phuong trinh ( theo doan chan): —+ > +==1.
a c
1

Vi mit phang (P) di qua diém M (9;1;1)nén 2+%+— =1.
a c

Tac61=2+l+lz3‘3/ 0 = ab.c>243.
a b ¢ ab.c

1 24 1 2 . o 2 1, 81
Vouse = ga.b.c > T3 = % Vay the tich tir dién OABC dat gia tri nho nhat 1a 8?

Cau 49. Trong khong gian Oxyz, cho cac diém M (m;0;0),N(0;n;0),P(0;0; p)khong tring voi

gbc toa do va théa man m’ +n® + p> =3. Tim gia tri 16n nhat cua khoang cach tir O dén mit phang

(MNP) .
AL B. 3. c. L. D. L.
3 NEY 27
Loi giai
Chon C
Phuong trinh mit phang (MNP) ¢6 phuong trinh la LR
m n p

Theo bat dang thirc Bunhia-Copsky ta co:

(m2+n2+p2)(L+L+L2jZ9:>L2+L+ 2

1
2 2 Tt 52— 2 =3
m- n° p m- n° p m +n" +p

1 1

ST

1 1 1 3
Vot Tt

Vay khodng cach 16n nhat tr O dén (MNP)bang

.Déubang xayrakhi m=n=p=1.

Khi do: d(0;(P)) =

1
L

PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.
Céu 50. Trong khong gian Oxyz, cho diém A(2; 1;—1). Goi (P) 12 mat phang chira truc Oy sao cho
khoang cach tir 4 dén (P) 1a 16n nhét. Viét phuong trinh cia (P) .
Traloi: ....................
Loi giai

Pap an: phuong trinh cua (P) 2x—z=0
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A

Goi H 1a hinh chiéu vuéng goc ctia diém 4 1én mit phang (P) , A" 14 hinh chiéu vuong goc cua diém
A lén tryc Oy suy ra A'(O; 1;0). Khi d6 khoang cach tr 4 dén (P) la doan thrfmg AH < AA4'. PO dai
doan thing AH dai nhit khi H va A’ trang nhau. Khi d6 mit phing (P) nhan 4’4 =(2;0;-1) lam véc
to phap tuyén. Suy ra phuong trinh mat phang (P) di qua 4'(0;,0) c6 VTPT: A'A=(2;0;-1) la:
2(x—0)+0(y—1)+(—1)(z—0)=0c>2x—Z:O.

Céu 51. Trong khong gian Oxyz, cho diém A(2;1;1). Goi (P) la mit phing chura truc Oy sao cho

khoang cach tir 4 dén (P) 16n nhat. Viét phuong trinh cua (P).

Traloi: ....................

Loi giai
Dap an: phuong trinh cia (P) 2x+z=0

A
y
H
K
o

Goi H va K lan lugt 1a hinh chiéu cta 4 trén (P) va truc Oy .
Taco d(A4,(P))=AH < AK . Do d6 khodng céch tir 4 dén (P) Ién nhatkhi H =K (0;1;0).
Khi d6 (P) di qua K (0;1;0) va c6 mdt vecto phap tuyén la AK =(-2;0;-1)=—(2;0;1) nén c6 phuong
trinh 1a 2x+z=0.
Céu 52. Trong khong gian Oxyz , cho diém A(1;2;2). Goi (P) la mat phang chira truc Ox sao cho
khoang cach tir 4 dén (P) 16n nhat. Lap phuong trinh ctia (P).
Traloi: ....................
Loi giai
Pap an: y+z=0

Goi hinh chiéu vudng goc cua diém A(1;2;2) éntryc Ox la M (1;0;0).
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Khoéng céch tir 4 dén () 16n nhat nén mat phing (P) c6 vecto phap tuyén la MA = (0;2;2).
Phuong trinh mat phang (P) di qua diém A7(1;0;0) va c6 vecto phap tuyén la MA =(0;2;2) nén
0.(x=1)+2(y-0)+2(z-0)=0< y+z=0.

Céu 53. Trong khong gian véi hé toa d§ Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

trinh xl—l il Zl_l. Goi (P) la mat phiang di qua diém A, song song v4i dudng thing (d) va

khoang cach tir d t6i mit phang (P) 1a 16n nhat. Khi d6 mét phang (P) vudng géc véi mit phing nao

sau day?

Traloi: ....................

Loi giai

Pap an: x-2y-3z-10=0

Goi H 1a hinh chiéu cua A 1én dudng thang d . Ta suy ra H (1; 1;1).

Goi (P) la mat phing di qua diém 4 va (P) song song voi duong thang d . Goi K 1a hinh chiéu cua
H 1én mit phing (P). Do d // (P) néntaco d(d,(P))=d(H,(P))=HK .

Ta ludn c6 bét dang thie HK < HA . Nhu vay khoang cach tir (d) dén (P) 16n nhat bang AH . Va khi
do (P) nhan AH = (—=1;2;3) 1am vecto phap tuyén.

Do (P) diqua A4(2;—1;—2) nén ta c6 phuong trinh ctia (P)la: x—2y-3z-10=0.

Céu 54. Trong khong gian Oxyz, cho diém 4(2;5;3) va duong thing d: x;l =%= 2;2 .Goi (P) la

mit phang chira d sao cho khoang cach tir 4 dén (P) 1a 16n nhat. Tinh khoang cach tir gbc toa d6 O
dén (P)

c 1142

3 1
A 2. B. —. ) . D. —.
J6 6 2

Traloi: ....................

Loi giai
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;o1
Dap an: ﬁ
Goi n=(a;b;c) 1a mot vecto phap tuyén cia (P), véi a’ +b° +¢* £ 0.
DPiém M(I;O;2) ed=>Me (P)
Phuong trinh ciia (P):ax+by+cz—(a+2¢)=0.
Mot vecto chi phuong cua d 1a ﬁ=(2;1;2):>71iﬁ Snu=0<2a+b+2c=0.

_ la+5b+c| O9la+c|

a2 b+ \/a2 +c’ +4(a+c)2 .

=b==(2a+2c)=d(4,(P))

(a+c)2

, 2 L.
Ta cod (a+c) SZ(a2+cz)<:> <a’+c* voiVa,ceR.

2
(a+c)2
2

Suy ra: a2+cz+4(a+c)22 +4(a+c)2:%(a+c)2.

Do dé d(A,(P))z 9la+c]| < 9la+c]| :9|a+c|x/§:3\/§'

\/az+cz+4(a+c)2 \/9(a+c)2 3la+c|
2

=C

¢ .Chon a=c=1=b=-4.
b=-4a

= Maxd (4,(P))=32 @{

Phuong trinh (P):x—4y+z—3:O:> d(O,(P))=L.

V2
Céu 55. Trong khong gian Oxyz, cho diém A(1;1;2) va mat phing (P):(m—1)x+y+mz—1=0, véi
m 1a tham sd. Biét khoang cach tir diém A dén mit phang (P) 16n nhat. Tinh m )
Traloi: ....................
Loi gidi

Pap an: m=5
Cm=1+142m-1 | (3m-1)

\/(m—1)2+1+m2 2(’” —m+1)

Taco d(A4;(P))

Xét f(m)=M:>f’(m)=(5_m)(3m_l)=0<:{m:§.
5

Z(mz—erl) 2(m2—m+1)2 m=
1
m_lx 3 5 +oo
f'm) — 0 + 0 —

f(m)|

| S]]
_
\
o] &
/
| ]
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A 14 .
Vay maxd(A;(P)): 3 khi m=5.

Céu 56. Trong khong gian Oxyz, cho hai diém A(1;2;-1), B(3;0;3). Biét mit phang (P) di qua diém

A va cach B mot khoang 16n nhét. Viét phuong trinh mt phing (P).
Traloi: ....................
Loi giai

Pip 4n: (P):x—y+2z+3=0

[/

Taco AB=(2;-2;4)= AB=26.

Goi H 14 hinh chiéu vuéng goc cia B trén mat phang (P) .

Taco d(B,(P))=BH < BA=23/6 = maxd (B,(P)) =26, dat dugc khi H = 4.

Khi d6 mit phing (P)di qua 4 va nhén AB = (2;-2;4) 1a vécto phap tuyén.

Suy ra phuong trinh mit phing (P) 1a 2(x-1)-2(y-2)+4(z+1)=0< x—y+2z+3=0.

Cau 57. Trong khong gian Oxyz , cho diém A(1;2;—3) va mp(P): 2x+2y—z+9=0. Puong thiang d
qua 4 va vudng goc v6i mp(Q): 3x+4y—4z+5=0, cit mp(P) tai B. Diém M ndm trong mp(P)

sao cho M ludn nhin AB dudi goc vudng. Tinh d6 dai 16n nhat ciia MB .

Traloi: ....................
Loi gidi
Pap 4n: MB=+5
x=1+3¢
Duodng thingd qua 4 va vudng géc voimp(Q): 3x+4y—4z+5=0= d:{y=2+4
z=-3—-4¢

B la giao diém cta d va mit phang (P) = B(-2;-2;1).
AMB=90° = M thudc mit cAu (S) c6 dudng kinh 4B .
= M thudc dudng tron (C) giao tuyén cia mit cau (S) va mit phang (P).

= BM 16n nhét bang duong kinh ciia dudng tron(C).
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Ja1

Ta co () co tam I(—%;O;—lj,bén kinh R=T.

d(I.,(P))=3.

Ban kinh cua dudng tron (C) la: rz\/Rz—a?2 (1,(P))=,|—-9=".

Vay BM 16n nhit bang 2r = J5.
Cau 58. Cho 4(4;5;6);B(1;1;2), M 1a mot diém di dong trén mit phang (P):2x+y+2z+1=0. Tinh
gia tri 1on nhat cua biéu thic |MA - MB| .
Traloi: ....................
Loi gidi
Dap an: |MA4 - MB| nhan gia tri 16n nhat 1a: /41
Ta c6 |[MA— MB|< AB v6i moi diém M (P)
Vi (2.4+5+2.6+1).(2.1+1+2.2+1) =208 > 0 nén hai diém 4, B nim cung phia véi (P)

Déu "=" xay ra khi va chi khi M = AB(P)

Khi 6, |MA— MB| nhan gia tri 1on nhat 1a: 4B =/(4—1)" +(5—1)" +(6-2) =41.

Cau 59. Trong khong gian Oxyz, cho ba diém 4(-1;0;1), B(3;2;1), C(53;7). Goi M (a;b;c) 1a diém
thoa man MA = MB va MB+ MC dat gia tri nho nhat. Tinh P=a+b+c
Traloi: ....................
Loi giai
Pap an: P=5
Goi / 1a trung diém ctia 4B, suyra I(L;1;1); AB = (4;2;0).
Diém M théa man MA=MB khi M (a).
Phuong trinh mét phang trung truc ciia AB : (a) 2x+y-3=0.
Vi (2.3+1.2-3).(2.5+1.3-3)=50>0 nén B, C nim vé mdt phia so véi (@), suyra 4, C nim vé
hai phia so v6i ().
Khi d6 MB+MC =MA+MC 2 AC.
MB+ MC nhé nhét bang AC khi M = AC(a).

x=-1+2¢
Phuong trinh dudng thang AC: {y =t , do d6 toa do diém M 1a nghiém cua hé phuong
z=1+2¢
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Cau 60. Trong khong gian véi hé toa do Oxyz, cho A(-3;1;1), B(5;1;1) va hai mit phing

(P):x+2y+z-4=0, (Q):—x+y+z-1=0. Goi M (a;b;c) 1a diém ndm trén hai mit phang (P) va
(Q) sao cho MA+ MB dat gia tri nho nhét. Tinh T =a* +b* +¢*.
Traloi: ....................
Loi giai
Pap an: T=a’ +b” +¢* =3
Tir gia thiét ta c6 M thudc giao tuyén d ctia hai mat phang (P) va (Q) .
Mit phing (P) c6 mdt vecto phap tuyén 1a np =(1; 2;1). Mit phang (Q) c6 mdt vecto phép tuyén 1a
no =(~1;1;1). Khi d6 dudng thing d di qua N (1;1;1) va co mot vecto chi phuong la

x=1+t¢
Ud z[ﬁp,ﬁg]:(l;—2;3) nén c6 phuong trinh tham sd 1a d:{y =1-2¢ suyra M (1+¢;1-2¢;1+3¢).
z=1+3¢

MA+MB = [(t+4)’ +46 +98 +(t=4) + 47 +9> =142 + 81 +16 + 147> ~8¢ 16

Bai toan tr¢ thanh tim gié tri nhd nhat ctia ham so

£(1) =147 +81+16 +14£ 8 +16 :\/ﬁ{\/t2+gt+§+\/ﬁ_gt+ﬂ
5] )

Pat ;—(HELJ ;—(E_ri]
3 7’\/7 2 7 7ﬁ .

- - 4Y (4 87
Khi do f(t)z«/ﬁ[|u|+|v|}2\/ﬁ|u+v|.Suyra f(t)Z\/ﬁ. - — | =——
7 7 49
2 2
) . R ~ t+— ﬁ
DAu bing xay ra khi va chi khi hai vecto # va v cing huéng hay 2—7=7>0:>z=0.
i_t —
7 7

Do do M (1;1;1). Vay T =a’ +b* +¢* =3.

X =
Céu 61. Trong khong gian Oxyz cho mit phang (P): y—1=0, dudng thdng d:{y=2—¢ va hai diém

z=1

A(-1-3;11), B[%;O;E%j. Hai diém M, N thudc mit phing (P) sao cho d(M,d)=2 va NA=2NB.

Tim gia tri nho nhét ctia doan MN .

Traloi: ...t



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

Loi giai
Dap an: MN_. =1
Goi I =dn(P)=I(1;2-11)
[e(P)=2-t-1=0=1=1=I(L;L;1)

Tacod d L (P)= M thudc dudng tron tam 7 (L1;1),R =2.

N(x;y;z)= M(—l—x;—3—y;ll—z);ﬁi’(%—x;—y;é%—z}

NA=2NB & (1+x) +(3+y) +(11-2) :4{6%)2 +) +(8—z)2}
& 3x° 43" +32° —6x—6y—-422+126=0
S +y +z20—2x-2y-14z+42=0
Vay NeS(J(L157);R, =3) va J e(P):y =1
Nén N thudc duong tron tdm J (1;1;7);R, =3
Taco J=6>R +R,=MN_ =1I-R —R, =1
Cau 62. Trong khong gian Oxyz, cho bon diém A4(2;0;1), B(3;1;5), C(1;2;0), D(4;2;1). Goi
(a) 1a mat phing di qua D sao cho ba diém 4, B, C niam cing phia ddi véi (a) va tong khoang cach
tir cac diém 4, B, C dén mit phing (a) 1a 16n nhit. Gia st phuong trinh (a) c6 dang:
2x+my+nz—p=0.Khido, tinh giatricia T=m+n+p .
Traloi: ....................
Loi giai
Papan: T=m+n+p=9
Vi mit phang (@) di qua D(4;2;1) nén phuong trinh () c6 dang:

a(x—4)+b.(y-2)+c(z-1)=0

B |—2a—2b|+|—a—b+4c|+|—3a—c|
Ja* +b* + ¢ .

Theo gid thiét, 4, B, C ndm cung phia dbi v6i () nén khong mét tinh tong quat, ta gi sir:

Pat S=d| 4,(a)|+d|B.(a)]+d[C.(a)]

—2a-2b>0

—a—-b+4c>0.

-3a-c>0

—2a-2b—a-b+4c-3a-c —6a-3b+3c
\/az+bz-|-c2 \/c22+b2+c2 '

Ap dung bat dang thac B.C.S cho hai bo sb (-6;-3;3) va (a;b;c), ta dugc:

Khi do, S =

—6a-3b+3c <|-6a—-3b+3c|< (6 +3° +3°).(a* +b7 +c*) = S <36
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—6a-3b+3c>0 a=-2
Piang thic xdyra << ¢ b ¢ .Tachon <b=-1.
-6 -3 3 c=1

= (a):2x—-y+z+9=0 hay (a):2x+y-z-9=0=>m=1, n=—1, p=9.
Vay T=m+n+p=9.
Cau 63. Trong khong gian v6i hé toa dd Ozyz goi (P):ax +by+cz—3 =0 ( a,b,c 1a cac sb nguyén

khong déng thori bing 0 ) 1a phuong trinh mit phéng di qua hai diém M (0;—1;2), N (—1;1;3) va khong

di qua H (0; 0;2). Biét rang khoang cach tir H <O; 0;2) dén mit phang (P) dat gia tri 16n nhat. Tinh gia

tricia P =a —2b + 3¢ +12.
Traloi: ....................

Loi giai
Dapan: P=a—-20+3c+12=16

—b+2¢c—-3=0 b=2¢c—3

Mit phang (P)di qua hai diém M(O;—l;Q),N(—l; 1;3) nén ta co b4 3c_3—=0 And 5¢—6

(*).
e
Jad + b + ¢ .

|20 — 3|

Mit khic d (H;(P)) =

B |20 — 3|

Thay (*) vio (**) ta duoc d(H;(P)) = = .
\/a2 +b+c \/3002 —T2c+ 45

2c—3
V3062 — 72¢ + 45

Xéthamsd y = co tap xac dinh D = R..

NS | L EI OUOIP UGS SV P S0 SRS
30 — 72¢ + 45 J3 VY g Y T sy
= mi y(1) .
many =y =-——.
ny 5
. |2c—3|
Xét ham s6 g(c) =
V30 — 72¢ + 45
1
T d6 suy ra aX g(c) = f(1)= g(1) = —= dat tai ¢ = 1.
3

R

Voic=1=a—-1b=—-1.

Viy P=a—2b+ 3c+12 =16
Céu 64. Mit phiang (P) diqua diém M (1;1;1) cit cac tia Ox, Oy, Oz lan luot tai A(a;0,0), B(0;5;0),

C(0;0;c) sao cho thé tich khdi tir dién O4BC nhé nhat. Tinh T =a+2b+3c.
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Traloi: ....................

Loi gidi
Dap an: T =18

Tu gia thict ta c6 a > 0,b>0,c >0 va thé tich khoi tr dién OABC 1a V. = gabc.

Ta c6 phuong trinh doan chin mat phang (P) c6 dang £+%+£:1.
a c
MéMe(P):l+l+l:1.
a b c
{ X, 2l oA £ , I 1 1 1
Ap dung bat dang thuc cosi chobasdtacod: 1 =—+—+—233— = abc>27.
a b c abc

1 . . .
Do @6 V- =gabczg.£)éngthfrc xay rakhivachikhi a=b=c=3.

Véay min, :%Qa:b:c:&Khidé T'=a+2b+3c=18.

Cau 65. Trong khong gian Oxyz, cho diém M (1; 4;9). Goi (P) 14 mit phang di qua M va cét 3 tia
Ox, Oy, Oz lan luot tai cac diém A, B,C (khac O) sao cho O4+OB+OC dat gia tri nho nhat. Tinh
khoang cach d tir gbc toa do O dén mit phang (P).

Traloi: ....................
Loi gidi
Dap an: d = %

Gia st A(a;0;0), B(0;5;0), C(0;0;c) v6i a,b,c>0.

Phuong trinh mit phing (P) SR
a b ¢
1 4 9
M(1;4,9)e(P)= —+—+—=1.
( )e( ):>a+b+c

Ap dung BDT Bunhiacopxki:

G%%}(mm(;)_ﬂ\/gjz{ %J+£ %JzJ((ﬁ)Z(ﬁ)Z+(JE)2)2(1+2+3)2.

=a+b+c>49.

l+i+2:1 a==6

Dau “=" xdy ra khi T g 3 b p=12.
—==== =18
a b c ¢
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36
Vay d =—.
ay 7

Céu 66. Trong khong gian véi hé truc toa 0 Oxyz, mit phang (P) di qua diém M (1;2;1) cét céc tia
Ox, Oy, Oz lan luot tai cac diém 4, B,C (A4,B,C khong tring v6i gbc O) sao cho tir dién OABC c6 thé
tich nho nhat. Viét phuong trinh mit phiang (P) .
Traloi: ....................
Loi giai

. X Yy, z
Pap an: (P):§+g+§:1
Goi (P) cét cac tia Ox,Oy, Oz lan luot tai céc diém A(a;0;0); B(0;5;0);C(0;0;¢) (a,b,¢ > 0)

Taco(P):£+l+£:l
a b c
ViMe(P)néntac()l+z+l=1
a b c

R
Jabc

2 & abe =2 54

, L 1
Ap dung bat dang thirc césitaco 1 =—+—+—2=
¢

a

. . 1
Thé tich khoi chop V. = gabc >9
1 2 1
—+—+—=1
Dau bang xay ra khi cac s tham gia c6 si bang nhau nghia 1a T g Cl <a=3;b=6;c=3
a b ¢

Vay pt mat phang (P):§+%+§:1

Cau 67. Trong khong gian vdi h¢ truc toa do0 Oxyz, cho ba diém A(a;0;0), B(0;b;0), C(0;0;c), trong
d6 a,b,c 1a cac sb thuc thoa mén g—%+l:1. Tinh khoang cach tur géc toa d0 O dén mat ph'fmg
a c
(4BC).
Traloi: ....................
Loi giai
Dap an: d, (0;(4BC))=3

max

Phuong trinh mit phing (ABC) g % +Z=1.
a c

Nhan thdy, diém M (2;-2;1)e(4BC); OM =(2;-2;1), OM =3.
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Ta c6: d(O0;(ABC))=0OH < OM = khoang céch tir gbc toa dd O dén mit phing (A4BC) c6 gié tri 16n

l=2k a=L
a 2k
nhat khi OM L (4BC) < 1,50, = k.OM,(k #0) = % =2k < {b= -% :
c k
Mélg—g+l:1néni——2 +l:1<:>9k:1<:>k:l.Dod(') azg;b:—g;c:9.
a b c 111 9 2 2
2k 2k k
A . 9 9
Vay d_ . (O;(ABC))zOM =3 khi a:E;b:—E;c=9.

Ciu 68. Trong khong gian Oxyz, cho diém M (1;4;9). Goi (P) 1a mat phang di qua M va cét 3 tia Ox,
Oy, Oz lan luot tai cac diém 4, B, C (khac O) sao cho 04+ OB +0OC dat gia tri nho nhat. Tinh khoang
cach d tir gbe toa dd O dén mit phang (P).
Traloi: ....................
Loi gidi
36

D4p 4n: d(O;(P)) =

Goi mit phang (P) di qua diém M (1;4;9) cét céc tia tai 4(a;0;0),B(0;5;0),C(0;0;¢) v6i a,b,c>0

ta co (P):£+Z+£:1 suy ra 129 1w OA+OB+OC = a+b+c dat gia tri nho nhat khi
a b c a b c
2 22 3 (1+2+3)
1=l+i+2:1—+2—+3—2g:>a+b+0236
a b ¢ a b ¢ a+b+c
a=6
Aoas C o Xy oz
Dau bang xdy ra khi va chi khi b:12:>(P):g+E+E:1
c=18
0 0 O
—F+—+—-1
61218 36

Nén d(0;(P)) = : 2 — =
(GG

Cau 69. Trong khong gian v6i hé toa d6 Oxyz, cho ba diém A(a,0,0),B(0,5,0),C(0,0,c) voi

a,b,c 1a nhitng s6 duong thay doi thoa man a” +4b> +16¢* =49. Tinh tong S =a’ +b° +¢* khi khoang
cach tir O dén mit phang (ABC) dat gid tri 16n nhat.
Traloi: ....................

Loi giai

Dap an: S=4749
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Dyng OH L (A4BC); (H e(ABC))vi OABC la tir dién vudng nén ta co:

11 1 1 1 1 1 1 22 ¢4

= + + =—+—+—=—+—+
OH> 04> OB*> 0OC* a b ¢ a 4b° 16c
Ap dung bét dang thirc Schwarz:

2 2 2
L1 2 4 (1+2+4)

=1=0OH <1

+ + >
OH? d* 4b* 16¢*  a® +4b* +16¢°

Vay khodng cach tir O dén mat phang (ABC) dat gi4 tri 1on nhat 1a 1 khi:

2
a =7
1 2 4 1+2+4 1 7 49
T2 g2 2 2 F=o O =s=8=—
a” 4b° 16¢” a” +4b" +16c” 7 2 4
=L
4

Céau 70. Trong khong gian véi hé toa do Oxyz, cho mit phing (P)ix+y-z+2=0 va hai diém
A(3;4:1):B(7;-4;-3). Diém M (a;b;c)(a>2) thude (P) sao cho tam giac ABM vudng tai M va c6
dién tich nho nhat. Tinh gi4 tri biéu thirc T =a+b+c.
Traloi: ....................

Loi giai
Papan: T=0

Tacod: S, = %AB.MH v6i H 14 hinh chiéu vuéng goc cia M 1én AB.

Do AB khong d6i nén S ,,, nho nhat khi MH nho nhat.

AB=(4-8-4) __._
. = AB.n, =0= AB//(P)
n, =(L1;,-1)

MH nhé nhat khi M nim trén giao tuyén cua mit phang (Q) va (P);
v6i (Q) 1a mat phang chira AB va vudng goc v6i mp(P).

E:(4;—8;—4) —
. = n, =(3;0;3) = phuong trinh mp (Q)1a x+z-4=0.
n, =(L;1;-1)

M nam trén giao tuyén ctia mat phang ( Q) va (P) nén toa do0 M 1a nghiém cua h¢ phuong trinh

x=t
x+z-4=0 .
=1y=2-2t=>M(;2-26;4—1) Vi t >2.
x+y—-z+2=0 4
z=4-

Taco AM =(t—-3;-2-26;3-1);BM =(t-7;6-2t;,7—1).

Tam gidc ABM vudng tai M nén AM.BM =0« (¢1=3)(t=7)+(-2-2¢)(6-2t)+(3-1)(7-1) =0
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r=3 (n)
< (t-3)(t-7)+2(t-3)(t+1)=0=(t-3)(3r-5)=0=| 5

fzg(”.

+1=3=>M(3;—41)=>a+b+c=3-4+1=0.

x=4-3t
Céu 71. Trong khong gian Oxyz, cho duong thiang d :{y =3+4¢. Goi A 14 hinh chiéu vudng goc cua
z=0
O trén d. Piém M di dong trén tia Oz, diém N di dong trén dudng thing d sao cho
MN =OM + AN . Goi I 1a trung diém doan thing OA . Trong trudng hop dién tich tam giac IMN dat
gia tri nho nhét, 1ap phuong trinh ciia mit phing chta diém M va duong thang d .

Traloi: ...,

Loi giai

Pap 4n: 4x+3y+52z-10=0

M

Goi A(4-3£;3+4t;0) la hinh chiéu vudng goc cia O trén d
& 041d << Odu, =0 t=0= 4(43;0).

Trén Oz liy diém P sao cho OP = AN = MP = OM + OP = MN
va AAIN = AOIP = IN = IP

n

] .
Tacd AIMP = AIMN ,ké IH L MN = IH =10 = S,,,,, =—IH.MN = S,,,,, min < MN.,
2

+25= MN >52

2
Ta c6 MN? = MO® + OA* + AN? > 2(M)

5v2 5v2 ]

Viy MN,, =52 < OM = AN =72:>M[0;0;T

Mot vecto phap tuyén cia mét phang (M,d) 1a [m,uj] = [10\/5;1—52; ZSJ

NG
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Chon n= (4;3; 5\/5)
1ap phuong trinh ctiaa mat phing (M,d) c4x+3y+ 5J22-10=0
Céu 72. Trong khong gian Oxyz, cho diém A(1;4;3) va mit phang (P):2y—z=0. Biét diem B thudc
(P), diém C thudc (Oxy) sao cho chu vi tam gidc ABC nho nhat. Tinh gié tri nho nhat do.
Traloi: ....................
Loi giai
Pap an: (P, ) = 45
Goi H 1a hinh chiéu vuong goc cia A(1;4;3) 1én mit phang (Oxy) = H (1;4;0)
Goi 4, 1a diém d6i ximg ctia 4 qua mit phang (Oxy) , ta tim dugc 4, (1;4; —3)

Goi K 1a hinh chiéu vudng géc ciia A(1;4;3) 1én mit phang (P)

x=1
Ta c6 phuong trinh dudng thang AK :{ y =4+2¢, Goi K(1;4+2t;3—1) e AK
z=3—t

Mit khac, K e(P)=5t+5=0=>t=-1 = K(1;2;4)
Goi 4, la diém déi ximg cua 4 qua mit phang (P) thi K 1a trung diém ctia A4, .

x, =2x¢ —x, =1
Taco <y, =2y, -y, =0 = 4,(1,0;5)

Z, =2ZXg —Z,=5
Ta c6 chu vi tam gidc ABC 1a P, ;. = AC+ AB+BC=AC+ A,B+BC2> A44,.
Dau bang xay ra khi A4,4,,B,C thang hang

Suyra (P ). = A4, =45.
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DANG 3

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN GOC

Bai toan 1. Trong khong gian Oxyz, cho dudng thing d va mat phang (P) cat nhau. Lap phuong trinh
ctia mit phang (Q) chtra d va tao v6i mat phiang (P) mot goc nho nhat.

Phuwong phap giai
Cach 1: Phuong phap hinh hoc

Goi [ 1a giao diém ciia duong thang d voi mat phang (P) va lay diém M ed, M #1 .
Goi H,K 14 lugt 13 hinh chiéu caa M 1én (P) va giao tuyén A cua (P) va (Q).

HM _ HM

bat ¢ 1a goc gitra (P) va ta co MKH do do tang=——-2>——
¢ la goc gitta (P) va (Q), ¢= ¢HK I

Do d6 (Q) 1a mit phing di qua d va vudng goc véi miat phang (MHI), nén (Q) di qua M va nhan
[[7p.i, ], ] 1am VTPT.
Cach 2: Phuong phap dai s6
Ta c6 thé giai bai toan trén bang phuong phap dai s nhu sau:

e Goi 7i, =(asbic), (a* +b* +c” #0) 1a mot VIPT ciia mat phang (Q).

e Khi d6 7,4, =0 tir ddy ta rat dugc a theo b,c (hodc b theo a,c hodc ¢ theo a,b).

|”' P|

=f@

e Goi ¢ la goc gitra (P) va (Q), tacd: cos¢g = ] |q |
n|-|n,

., b . . ,
voi t =—,c#0. Khao sat f(¢) ta tim dugc max cua f(¢)
c

Chi y: Dé tim vecto phdp tuyén n, cua mdt phang (Q) don gian hon thi nén goi ny = (1 b; c)
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Bai toan 2. Trong khong gian Oxyz, cho hai duong théng d va d chéo nhau. Viét phuong trinh mat
phing (P) chtra d vatao v6i d mdt goc 1on nhit.

Phwong phap giai

Cach 1: Phwong phap hinh hoc

e Trén duong thiang d , 14y diém M va dyng dudng thing A di qua M song song voi d .

Khi d6 goc gitta A va (P) chinh 1 goc gitta d' va (P).

e Trén duong thang A, ldy diém 4. Goi H va K lan luot 1a hinh chiéu cia 4 1én (P) va d,¢ la
goc gitta A va (P).

Khi do ¢:A/j\ﬁ—[ va COS¢:%Zﬂ
AM  AM

Suy ra (P) la mit phang chtta d va vudng goc véi mit phang (AMK). Do d6 (P) di qua M va nhan
(i, nii, ) Adi, lam VTPT.
Cach 2: Phuong phap dai s6
Ta c6 thé giai bai toan trén bang phuong phap dai s6 nhu sau:

e Goi 7, =(a;b;c), (a2 +b+c # 0) 1a mot VTPT cta mit phang (P).

e Khido 7,4, =0 tir day ta rit duoc a theo b,c (hodc b theo a,c hodc ¢ theo a,b).

|

S|

e Goi ¢ la goc gifta (P) va d , tacd sing=

=/

7|, |

. b 2 r b K
voi t =—,c#0. Khao sat f(¢) ta tim dugc max cua f(¢)
c

Chii y: Dé tim vecto phdp tuyén n, cua mdt phang (P) don gian hon thi nén goi np = (l;b;c).




Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu
A A . L1 A A . 2 X + 1 2 —Z . . -
Cau 73. Trong khong gian voi hé toa d0 Oxyz, cho duong thang d :T = y—2 = T Goi (P) la mat

phang chira dudng thang d va tao v6i miat phang (Q):2x—y—2z-2=0 mét goc co s6 do nho nhat.
Diém A(1;2;3) cach mat phang (P) mét khoang bang:

A 3. B.?. c.71—‘/11_1. D.#.

Chon A

d:%:y+1:2—z

c6 VTCP u =(1;-2;-1).
21

(Q):2x—y—2z-2=0 c6 VIPT n=(2-1;-2).

V6

Goi a 1a gboc tao boi d va (Q), ta co sina :‘cos(;,;l)‘ = 3

Tir hinh v8, ta c6 (d,(P))= MBH va ((P),(Q))=MCH .

Ta thay sinﬁzﬁzﬁzﬁ.
MC MB 3

Vay goc ((P),(Q))=MCH nho nhét khi sin MCH = @ hay cos MCH = 73

*Viét phuong trinh mit phing (P)
-CACH 1:
Mt phang (P): Ax+By+Cz+D =0

n(Q).u:O A-2B-C=0
Ta c6 . 3y P4a-B-2 B
€08 ”””(Q>)=T WA +B+C* 3

A=2B+C A=2B+C
A 2 2 2C> 2 2
3B|=\3(2B+C) +B +C* |68’ +6C*+12BC =0 (1)
Néu B=0 suyra 4=C=0 loai.

I \ cyY C C
Néu B#0 tir (1) suyra = +2E+l:O<:>E:—1:>C:—B suyra A=B.
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Mit phéng (P):Bx+By—Bz+D=0 diqua diém N(0;-1;2)ed suyra D=3B.

Vay phuong trinh mét phang (P):x+y-z+3=0.Suyra d(A;(P)) =3.
-CACH 2
Goi A =(P)N(Q) thi goc gitta (P)va (Q) nho nhat khi va chi khi A L d . Do d6, mit phiang (P) thoa dé

bai 14 mit phang chtra d va cht (Q) theo giao tuyén A sao cho Ald,

.{AC(Q):M

u, =|u,,n
Ald nhan 2 [d Q] lam vec to chi phuong.

. n=|u,u, |=(6,6,—6
(Q) chira d va A :(P)qua M(0;-1;2)ed 5 nhan " [ud MA] ( J lam vecto

=|(P):xty=243=0} d(4;(P))=+3

phap tuyén

Céu 74. Trong khong gian Oxyz, cho dudng thing A:

ol 2 vamat phing (P):x+2y-2z=0.
2 2 1

Goi (Q) 1a mit phing chita A sao cho géc giita hai mit phang (P) va (Q) la nhé nhat. Phuong trinh
mit phang (Q) la

A. x=2y+z=0. B. x+22y+10z=0. C.x-2y—-z=0. D. x+10y—-22z=0.

Loi giai

Chon D

x =2t
Puong thing A:%z%z% duogc viét lai dudi dang tham sd A:< y =2t
z=t
x =2t t=0
A+ A \ y:2t x=0 . z . 4R
Xét hé phuong trinh = o Do d6 A cit (P) tai diém 4(0;0;0)=0.
Z:t y:
x+2y-2z=0 z=0

Laico A va (P) khong vudéng goc nhau nén ta di ching minh géc nho nhét giita (P) va (Q) la goc giira

A va (P). That vy trén A lay B khac A,ké BH vudng goc v6i (P) tai H va BK vudng goc d tai

K (d la giao tuyén cta (P) va (Q)) tai K.Khidé goc gira (Q) va (P) la goc BKH .



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

HA > HK = tanﬁ(ﬁ=ﬁzﬁ=tanBAH
HK HA

—_—

BKH, BAH <90° —— —— (—— 4
= BKH >BAH =| A,(P) |=arcsin—

tan BKH > tan BAH

—

Piang thirc xdyra © K=A4< A Ld.
Do d6, goc giita hai mat phang (P) va (Q) 1a nhé nhat khi va chi khi(Q) chira (A) va cat (P) theo mét
giao tuyén vuong goc A.

*Viét phuong trinh ciia (Q)

Puong thing A c6 vecto chi phuong u, = (2:2;1), (P) 6 vecto phap tuyén n = (1;2;-2) nén d o6
vecto chi phuong u, = [Z,Z} =(-6;5:2).

(Q) chrta A va d nén nhéan Z = [Z,Z} = (1;10; —22) lam vecto phéap tuyén.

Vay mit phang (Q) diqua 4(0;0;0) va nhan n_; = (1;10;—22)1am vecto phép tuyén nén c6 phuong trinh

x+10y-22z=0.

Céu 75. Trong khong gian vé6i hé toa dd Oxyz, cho duong thing d : il = e = ZIQ va mit phang

(P):Qx—y—2z—2 =0. (Q) la mit phang chia d va tao véi mp(P) mot goéc nho nhéat. Goi
@ = (a; b;1) 1a mot vecto phap tuyén cua (Q). Dang thirc ndo ding?
A.a—b=-1. B.a+b=-2. C.a-b=1. D.a+b=0.
Loi giai
Chon B
Duong thang d di qua diém M (0;—1;2) va c6 vecto chi phuong U, = (—1;2;1).
Theo gia thiét, dC (Q) va n—Q' = (a; b; 1) la mot vecto phap tuyén cua (Q) nén ta co

ugng =06 —a+2b+1=0&a=2b+1. (1)

Mit phang (P) c¢6 vecto phép tuyén np = (2,-1,-2).

Ta c6 cos((ﬁj—\(Q)) cos[ﬁ]‘ |2a—b—2| (2)
aco ) = ) =
e 3ald® +b*+1
o i
The (1 2) ta dugc cos((P),(Q)]|=—F——
& (1) vio (2) ta duge cos((P).(0) ——

Khi goc gitta (P) va (0) nho nhit thi cos((P),(0)) dat gid tri lon nht.
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b b+1

Xét ham s f(b): > , O f'(b): - =0sb=-1.
5b” +4b+2 \/(5b2+4b+2)
Bang bién thién
b -~ -1 +ro
/@) ) 0 v
_ 1
S \ / e
1
B
o ooy B , .
Tir d6 suy ra véi ham s6 g (b) = ——=——= c6 maxg(b)=g(-1)=—= khi b=—1=a=—1
5b* +4b+2 R 3

Vay: a+b=-2.

Cau 76. Trong khong gian voi hé truc toa do Oxyz, goi (P) la mit phing chia duong thing

d :XT_I = y_+12 = iz va tao véi truc Oy géce c6 sb do 16n nhét. Diém nao sau ddy thudc mét phang (P)?
A. E(—3;0;4). B. M(3;O;2). C. N(—l;—2;—1). D. F(1;2;1).

Loi giai

Chon C
Ta c6 VTCP clia dudng thang d 13 us = (1;—1;—2) va VTCP ctia truc Oy 1a j = (0;1;0).

. . o .
Goi «a la goc gitra d va Oy, tacod cosa == =—=# 0 voi

el Vo
Goi A la goc gitra mat phang (P) va Oy, do (P) chita d néntaco f<a. DAu bang xay ra khi mat
goc g phang o4 g xay

1
7

(P) chtaa d nén (P)co dang m(x+y+1)+n2x+z-2)=0, m*+n’> >0

phang (P) tao véi Oy mot goc S thoa man cos f =

& (m+2n)x+my+nz+m-2n=0,m> +n" >0

| =£:4m2+20mn+25n2=O<:>2m+5n=0.

\/(m+2n)2 cmi+n® 6

sin ff =

Chon m =5, n=—2 suy ra phuong trinh mit phiang (P):x+5y—2z+9 =0.
Vay diém N(-1;-2;-1) e (P).
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CHU PE 6

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN PUONG THANG

xX=x,+at
Bai toan 1. Trong khong gian Oxyz, cho cac diém A,4,,...,A vaduong thang A : y =y, +bt. Tim toa
z=2z,+ct
do diém M (x;y;z) thudc dudong thing A sao cho T = ole—A1 +a,MA4, +...+a,MA,| nho nhat (vé6i
a,;a,...a, 13 cac sb thyc cho trude théa man o, +a, +...+a, #0).
Phuwong phap giai
Cach 1: Phwong phap hinh hoc (Chon diém phu)
Budic 1: Tim toa do diém phu 7
Goi I 1a diém thoa mén: aIAI{ + a2E+...+anE =0
Duya vao dang thirc ajél{ + azg +..+ anm =0 ta tim duoc toa do diém 1 .
Ta co:
a, (]\7I+1711)+a2 (M+E)+...+an (MJrE)
=(oy + 0ty +ot e, )Ml + o, T4, + 14, +...+a, I4,

=(oy+ o, +..+a, ) MI (do a1E+a2E+...+anE=6)

=>T= ‘oleA1 +o, MA, +...+ anMAn‘ = |a1 +a,+..ta,

i

Vi a, +a, +...+a, la hiang s6 khac khong nén T, < ‘MI

Ma M €A nén MI nhé nhit khi diém M can tim 13 hinh chiéu cta / trén duong thiang A.
Budc 2: Tim toa do diém M
+ M e A= M (x, +at; y, +bt;z, +ct). Tinh IM
+Do IM LA nén IMii, =0=t= d6 diém M can tim.
Cach 2: Phuong phap dai s6
+ M e A= M (x,+at; y, +bt;z, +ct)

+ T=‘a1]\/[—Al+a2AE+...+an]\/[—An‘:f(t) theo ham ¢.

+Xét f(¢) dé tim gia tri nho nhét, suy ra ¢
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xX=Xx,+at
Bai to4n 2. Trong khong gian Oxyz , cho cic diém 4, 4,,..., 4, va duong thang A : y= y(; +bt. Tim toa
z=2z,+ct
do diém M (x;y;z) thudc duong thang A sao cho T = a,MA’ +a,MA: +...+ o, MA> nho nhat (hodc 16n
nhét) (v6i a;;a,...a, 14 cac s6 thuc cho trudce thoa min o, +a, +...+a, #0).
Chu y:
T

min

Sota,+at+a,>0

I <oa+a,+..+a, <0

Phwong phap giai
Cich 1: Phuwong phap hinh hoc (Chon diém phu)
Buéc 1: Tim toa do diém phu 7
+ Goi I 1a diém thoa man: alﬂ+azg+...+anz =0
+ Dua vao dang thirc o, I4, +a, I4, +...+a, 14, =0 ta tim dugc toa do diém 1 .
+ Ta co:
T =a,MA’ +a,MA; +...+ a,MA’

=0, (MA) +a,(MA) +..+a,(MA))

(VT + T+, (W + &) .t (VI 4 )

o+, +ota, )M+ lA] + o 14 +.. 4+ a, IA] +2W(alﬁl+a2ﬁ5+...+anz)

a +a, +ota, )Ml + oy IA] + oA + .+, LA (do o IA +o, 14, +..+a I, = 6)

=T =(o,+a, +.ta, )Ml +a 4 + o, I4 +..+a,I4]
+ Vi o IA’ + o, I4; +...+ a, IA’ khong doi nén:
e VOi o, +a, +...+a, >0 thi T dat gia trj nho nhat khi va chi khi MI nhé nhét.

e VGi a, +a, +...+a, <0 thi T dat gid tri 16n nhét khi va chi khi MI nho nhat.
+Ma M €A nén MI nho nhét khi diém M can tim 13 hinh chiéu cta 7 trén dudng thing A .
Budérc 2: Tim toa d9 diém M
+ M e A= M (x, +at; y, +bt;z, +ct). Tinh IM
+Do IM LA nén IM i, =0=>t=> d6 diém M cén tim.
Cich 2: Phwong phap dai sb
+ M e A= M (x,+at; y, +bt;z, +ct)

+ T=‘alm+a2m+...+aHM‘=f(t) theo ham ¢.

+Xét f(t) dé tim gia tri nho nhat, suy ra ¢
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Bai toan 3. Trong khong gian Oxyz, cho diém A(x,;v,;z,) c6 dinh va diém M di dong trén dudng

X=x,+at

thrfmg A:3y=y,+bt.Timtoa dd diém M dé AM co gia tri nho nhét.
z=2z,+ct

Phwong phap giai

Cach 1: Phwong phap hinh hoc

Buwoéce 1:

[
]
b ]
b il

+ Goi H 13 hinh chiéu vudng goc ctia A4 trén dudng thing A.

+ Khi do, tam gidc AHM vudng tai H do d6 AM > AH .

+ Pang thirc xay rakhi M = H .

+Do d6 AM nho nhit khi M 1a hinh chiéu cua A trén duong thiang A.
Buwéc 2: Tim toa dd diém M

+ M e A= M (x, +at; y, +bt;z, +ct). Tinh AM

+Do AM 1 A nén m.ﬁA =0=t= d0 diém M can tim.
Cach 2: Phuong phap dai s6

+ M eA= M(x,+at;y, +bt;z, +ct)
+ T=‘a1]\TAI+a2AE+...+anZ\TAn‘:f(t) theo ham ¢.

+Xét f(¢) dé tim gia tri nhé nhat, suy ra ¢

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.
Caul. Trong khoéng gian Oxyz, cho 2 diém A4(3;-2;3), B(L,0;5) va duong thing

x-1 y-2 z-
1 -2

A, M (1;2;3). B. M (2;0;5). C. M(3;-2;7). D. M (3;0;4).

d: . Tim toa do diém M trén duong thing d dé MA® + MB’ dat gi4 tri nho nhat.

x=1-¢
Cau2. Trong khoéng gian Oxyz, cho dudng thing d c6 phuong trinh {y=2+¢ va ba diém

z=-—t
A(6;0;0),B(0;3;0),C(0;0;4). Goi M(a;b;c) 1a diém thudc d sao cho biéu thuc

P =MA> + 2MB* +3MC? dat gi tri nho nhat, khi 46 a+b+c bang
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A. -3. B. 4. C.1. D. 2.

x_—lzyT”:il, M (2;1;0). Goi

Cau 3. Trong khong gian vdi hé toa 46 Oxyz , cho dudng thang d :

H (a;b;c) 1a diém thudc d sao cho MH c6 dd dai nhé nhét. Tinh 7 =a’ +5” +¢*.

A.T=6. B. T=12. C.T=A5. D. T =21.
Cau4. Trong khong gian véi hé toa dO0 Oxyz, cho hai diém A(;1;1), B(2;0;1) va mat phfmg
(P):x+y+2z+2=0. Viét phuong trinh chinh tic cua duong thang d di qua 4, song song véi mit

phiang (P) sao cho khoang cach tir B dén d 16n nhat.

Ag2toy-l_zol B.d: =Y Z*2
3 1 -2 2 2 22
C. d x—2:y—2:i D d:x—l_y—l_z—l

,_
—_
|
—
w
|
—_
|
—

Cau 5. Trong khong gian v6i hé toa 40 Oxyz, cho hai diém A(1;2;-3), B(-2;-2;1) va mat phang
(oc) : 2x+2y—-z+9=0. Goi M la diém thay dbi trén mat phing (OL) sao cho M lu6n nhin doan 4B

dudi mot goc vudng. Xac dinh phuong trinh dudng thing MB khi MB dat gia tri 16n nhat.

x=-2—t x=-2+2¢ x=-2+t x=—2+t
A y=-24+2t B.{y=-2-t¢ C.y y=-2 D.{y=-2-¢
z=1+2¢ z=1+2¢ z=1+2¢ z=1

Cau 6. Viét phuong trinh duong thang « di qua M (4;-2;1), song song v6i midt phang

(a):3x—4y+z-12=0 vacach 4(-2;5;0) mot khoang 16n nhat.

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

Cau 7. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(-3;0;1), B(1;—1;3) va mat phang
(P):x—-2y+2z-5=0. Viét phuong trinh chinh tic ctua duong thing d di qua 4, song song v&i mat

phang (P) sao cho khoang cach tir B dén d nho nhat.

A.d:x+3:l:z_l. B.d:x+3: b% :z—l‘
26 11 2 26 -11 2

C.d:x+3=l=2_1. D.d:x+3=l=2_1.
26 11 2 -26 11 =2

Cau8. Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x+y-4z=0, duong thing

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

d:

3 < R 2 . 2 . N
va diem A(1; 3; 1) thuéc mat phang (P). Goi A la duong thang di qua 4, nam

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

chi phuong ctia duong thang A. Tinh a +2b .


https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
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A.a+2b=-3. B. a+2b=0. C.a+2b=4. D.a+2b=7.
Cau9. Trong khong gian véi hé truc toa dd Oxyz, cho hai diém A(2;1;-3), B(-3;2;1). Goi (d) la
dudng thing di qua M (1;2;3) sao cho tong khoang cach tir 4 dén (d) vatr B dén (d ) 1a16n nhat. Khi
d6 phuong trinh dudng thing (d) 1a

A x—lzy_2= B x—lzy—2:z—3.

2
-5 4’ T3 2 1

x-1 y-2 z-3 D x-1 y-2 z-3
1 13 -2 T3 2 2

Cau 10. Trong khong gian Oxyz, cho bén diém A(3;0;0),B(0;2;0),C(0;0;6) va D(L;1;1). Goi A 1a

C.

duong thang di qua D va thoa man tong khoang cach tir cac diém 4, B,C dén A 13 16n nhat. Hoi A di

qua di€m nao trong cac diém dudi day?

A. M (573). B. M (-1;-2;1). C. M (3;4:3). D. M (7;13;5).
Céu 11. Trong khong gian Oxyz cho hai duong thang A:%:%: Zl_l va A'ZXT_l_ng' Xét

diém M thay d6i. Goi a,b 1an lugt 1a khoang cach tir M dén A va A'. Biéu thirc ¢ +2b° dat gia tri nho

nhat khi va chi khi M = M, (x,, y,,2, ). Khi d6 gié tri x, +y, bang

A.

w |

B. 0. c.%. D. V2.

Céu 12. Trong khong gian Oxyz, cho diém A(1;1;2) va mat phing (P):(m—1)x+y+mz—1=0, véi
m 1a tham sb. Biét khoang cach tir diém A4 dén mat phing (P) 16n nhit. Khang dinh dang trong bén
khang dinh duéi day 1a

A.2<m<6. B. m>6. C.2<m<2. D. -6<m<2.
Céu 13. Trong khong gian Oxyz, cho diém A(O; 3;—2). Xét duong thang d thay d6i, song song voi
truc Oz va cach truc Oz mot khoang bang 2. Khi khoang cach tir 4 dén d 16n nhat, d di qua diém nao
duoi day?

A. M (0;8-5). B. N(0;2;-5). C. P(0;-2;-5). D. 0(-2;0;-3).
Céu 14. Duong thang A di qua diém M (3;1;1), ndm trong mdt phang(a):x+y—z-3=0 va tao véi

x=1

duong thiang d :4y =4+3¢t mot goc nho nhét thi phuong trinh cua A 1a
z=-3-2¢

x=1 x=8+5¢ x=1+2¢ x=1+5¢
A Jy=—t". B. {y=-3-4¢". C.iy=1-t . D.<y=1-4¢".
z=2f z=2+t z=3-2¢ z=3+4+2¢
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Cau 15. Trong khong gian Oxyz, cho diém A(O; L; —2), mit phang (P):x+y+z+1 =0 va mit cau

(S) x? 4+ +2°—2x—4y-7=0.Goi A la duong thing di qua 4 va A nam trong mit phing (P) va
cat mat cau (S) tai hai diém B, C sao cho tam gidc /BC c6 dién tich 16n nhat, véi / 1a tAm ctia mit cau

(S). Phuong trinh clia dudng thang A la

xX=t x=t x=t xX=t
A qy=1 ) B.y=1+¢ . C.iyy=1-¢. D.y=1+¢.
z=-2—t z=-2+t z=-2 z=-2

Céu 16. Trong khong gian Oxyz, cho diém E(2;1;3), mit phing (P):2x+2y—z-3=0 va mit cau
(S):(x—3)2 +(y—2)2 +(Z—5)2 =36. Goi A la duong thing di qua E, ndm trong (P) va cit (S) tai

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

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

Cau 17. Trong khong gian v6i hé truc toa d6 Oxyz, cho diém M (-3;3;-3) thuoc mat phing
(@):2x-2y+z+15=0 va mit cau (S):(x—2)2+(y—3)2+(z—5)2=100. Puong thing A qua M,

ndm trén mit phang (a) cét (S) tai 4, B sao cho d§ dai 4B 16n nhat. Viét phuong trinh dudng thing

A.
A x+3:y—3zz+3. B. x+3:y—3:z+3‘
1 1 3 1 4 6
C. x+3=y—3=z+3. D. x+3=y—3=z+3.
16 11 -10 5 1 8

Cau 18. Trong khong gian Oxyz, cho diém E(2;1;3), mit phang (P):2x+2y—-z-3=0 va mit cau
(8):(x=3)"+(y—2)" +(z-5)" =36. Goi A la duong thing di qua £, nim trong mat phang (P) va cit

(S) tai hai diém c6 khoang cach nho nhét. Phuong trinh ciia A 1a

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

Céu 19. Trong khong gian véi hé truc toa 40 Oxyz, cho mat cau (S):x” +y* +z° —2x+4y+2z-3=0
va mit phing (P):2x—y+2z-14=0.Diém M thay doi trén (), diém N thay doi trén (P). Do dai

nho nhat cia MN bang

A. 1 B. 2 C.

N | =
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Cau 20. Trong khong gian véi hé toa do Ozyz , cho cac diém A(l; 0; o), B (3; 2 o) , C(~1;2:4). Goi M

1a diém thay doi sao cho duong thaing MA, MB, MC hop v6i mit phing (ABC) cac goc bang nhau;

N 1a diém thay d6i nam trén mit cau (S) : (a: - 3)2 + (y — 2)2 + (z - 3)2 = % Tinh gi4 tri nho nhét ciia
d6 dai doan MN .

A.#. B. V2. c.g. D. 5.

Cau 21. Trong khoéng gian voi hé toa do Oxyz, cho diém A(1;2;-3) va mat phang
(P): 2x+2y—z+9=0. Duong thing d di qua 4 va c6 vecto chi phuong u =(3; 4; —4) cat (P) tai
diém B.Piém M thay doi trong (P) sao cho M 1udén nhin doan 4B dudi goc 90°. Khi d6 dai MB
16n nhét, duong thang MB di qua diém nao trong cac diém sau?

A. J(-3;27). B. K(3;0;15). C. H(-2;-1;3). D. I(-1;-2;3).

Cau 22. Trong khdong gian véi hé toa d§ Oxyz , cho mat cau (S) co tam ](1;2;3) va co ban kinh »=2.

x=1+t
Xét duong thang d:{y=-mt (teR), m la tham s6 thuc. Gia s (P),(Q) 1a mét phing chira d va
z= (m — l)t

tiép xtic voi (S) lan luot tai M, N . Khi d6 doan MN ngéin nhat hay tinh khoang cach tir diém B (1;0;4)

dén duong thang d .

53 4237 4273

A. V5. B. —. C. . D. .
V5 3 21 21

Céu 23. Trong khong gian Oxyz, cho mat phang (P):2x+2y-z+9=0 va diém A4(1;2;-3). Duong
thing d di qua 4 va c6 véc to chi phuong u =(3;4;-4) cét (P) tai B.Piém M thay doi trén (P) sao
cho M luén nhin doan 4B dudi mot goc 90°. BJ dai doan MB 16n nhat béng

A S8 B. J41. C.6. D. /5.
J5

Ciu 24. Trong khoéng gian Oxyz, cho mit cdu (S):(x—1)>+(y+1)>+z>==, mit phing

|

(P):x+y+z+1=0 va dudng thing A:%:%z? Piém M thay dbi trén dudng tron giao tuyén cia (P)

va (S). Gia tri 16n nhit cia d(M;A) 1a

A2 B. 2.2. c. 2. D. %

2
Cau 25. Trong khong gian v6i hé toa do Oxyz, cho hinh lang tru dimg ABC.A'B'C' c6 A(x,;0;0)

B(=x,;0;0), C(0;1,0) va B'(—x,;0;,) trong d6 x,;¥, 1a cac sb thuc duong va thoa man x,+y, =4.
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Khi khoang cach giita hai duong thang AC’ va B'C 16n nhat thi ban kinh R ctia mit cau ngoai tiép hinh
lang tru ABC.A'B'C’ bang bao nhiéu?

V29 29 V41 _3e.

A. R=——. B. R=—. C.R=——. D. R
2 4 4 2

Cau 26. Trong khong gian Oxyz, cho hai diém A(2;1;—2), B(S;l;l) va mit cau
(8):x*+)* +2° +6y+122+9=0. Xét dudng thing d di qua 4 va tiép xtc véi (S) sao cho khoang

cach tir B dén d nho nhit. Phuong trinh cua duong thang d 1a

x=2 x=2 x=2+2t x=2+t
A.sy=1+t . B.<y=1-4t. C.yy=1-2¢. D. Jy=1+4z.
z=-2+2¢ z=-2+t z=-2+t z=-2—t

PHAN II. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tra 16i dap an.

¥=2_y*+l_Z s hai diém
1 2 3

Céu 27. Trong khong gian véi hé toa do Oxyz, cho duong thing d:

A(2;0;3), B(2;-2;-3). Biét diém M (x,;,;2,) thudc d théa man MA* + MB* nhé nhét. Tim x, .
Traloi: ....................

Ciu 28. Trong khong gian Oxyz, cho diém A(1;1;1) va mit phang (P):x+2y=0. Goi A la duong
thang di qua A, song song voi (P) va cach diém B(—1;0;2) mot khoang ngan nhat. Tim mot vecto chi
phuong ctia dudng thiang A ?

Traloi: ....................

Ciu 29. Trong khong gian véi hé toa d0 Oxyz, cho hai diém A(-3;0;1), B(1;-1;3) va mat phing
(P):x—=2y+2z-5=0. Viét phuong trinh chinh tic cua duong thing d di qua 4, song song v&i mat
phang (P) sao cho khoang cach tir B dén d nho nhat.

Traloi: ....................

Céu 30. Trong khong gian Oxyz, cho diém A(0;3;—2). Xét dudng thang d thay doi song song véi Oz
va cach Oz mot khoang bang 2. Khi khoang cach tir A dén d nhé nhat, hdy viét phuwong trinh chinh tic
ctia duong thiang d .

Traloi: ....................

Cau 31. Trong khong gian Oxyz, duong thing A di qua diém M (3;1;1) , nam trong mit phang

x=1

(a):x+y—-z-3=0 va tao véi duong thang d:{y=4+3t mot géc nhé nhét. Viét phuong trinh cia
z=-3-2¢

duong thang A.

Traloi: ......nn..
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x=-1+2¢
Céu 32. Trong khong gian v6i hé toa do Oxyz, cho duong thing (d):{y=1-¢  va hai diém
z=2t

A(1;5;0), B(3;3;6). Goi M (a;b;c) la diém trén (d) sao cho chu vi tam gidc MAB dat gi tri nho nhét.
Tinh P=a+b+c.

Traloi: ....................

Cau 33. Trong khong gian v6i hé toa d6 Oxyz, cho tir dién ABCD c6 A(-1;1;6), B(-3;—2;—4),
C(1;2;-1), D(2;-2;0). Piém M (a;b;c) thude duong thang CD sao cho tam gidac ABM c¢6 chu vi

nho nhéit. Tinh T=a+b+c.

Traloi: ....................
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CHU PE 6

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN PUONG THANG

xX=x,+at
Bai toan 1. Trong khong gian Oxyz, cho cac diém A,4,,...,A vaduong thang A : y =y, +bt. Tim toa
z=2z,+ct
do diém M (x;y;z) thudc dudong thing A sao cho T = ole—A1 +a,MA4, +...+a,MA,| nho nhat (vé6i
a,;a,...a, 13 cac sb thyc cho trude théa man o, +a, +...+a, #0).
Phuwong phap giai
Cach 1: Phwong phap hinh hoc (Chon diém phu)
Budic 1: Tim toa do diém phu 7
Goi I 1a diém thoa mén: aIAI{ + a2E+...+anE =0
Duya vao dang thirc ajél{ + azg +..+ anm =0 ta tim duoc toa do diém 1 .
Ta co:
a, (]\7I+1711)+a2 (M+E)+...+an (MJrE)
=(oy + 0ty +ot e, )Ml + o, T4, + 14, +...+a, I4,

=(oy+ o, +..+a, ) MI (do a1E+a2E+...+anE=6)

=>T= ‘oleA1 +o, MA, +...+ anMAn‘ = |a1 +a,+..ta,

i

Vi a, +a, +...+a, la hiang s6 khac khong nén T, < ‘MI

Ma M €A nén MI nhé nhit khi diém M can tim 13 hinh chiéu cta / trén duong thiang A.
Budc 2: Tim toa do diém M
+ M e A= M (x, +at; y, +bt;z, +ct). Tinh IM
+Do IM LA nén IMii, =0=t= d6 diém M can tim.
Cach 2: Phuong phap dai s6
+ M e A= M (x,+at; y, +bt;z, +ct)

+ T=‘a1]\/[—Al+a2AE+...+an]\/[—An‘:f(t) theo ham ¢.

+Xét f(¢) dé tim gia tri nho nhét, suy ra ¢
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xX=Xx,+at
Bai to4n 2. Trong khong gian Oxyz , cho cic diém 4, 4,,..., 4, va duong thang A : y= y(; +bt. Tim toa
z=2z,+ct
do diém M (x;y;z) thudc duong thang A sao cho T = a,MA’ +a,MA: +...+ o, MA> nho nhat (hodc 16n
nhét) (v6i a;;a,...a, 14 cac s6 thuc cho trudce thoa min o, +a, +...+a, #0).
Chu y:
T

min

Sota,+at+a,>0

I <oa+a,+..+a, <0

Phwong phap giai
Cich 1: Phuwong phap hinh hoc (Chon diém phu)
Buéc 1: Tim toa do diém phu 7
+ Goi I 1a diém thoa man: alﬂ+azg+...+anz =0
+ Dua vao dang thirc o, I4, +a, I4, +...+a, 14, =0 ta tim dugc toa do diém 1 .
+ Ta co:
T =a,MA’ +a,MA; +...+ a,MA’

=0, (MA) +a,(MA) +..+a,(MA))

(VT + T+, (W + &) .t (VI 4 )

o+, +ota, )M+ lA] + o 14 +.. 4+ a, IA] +2W(alﬁl+a2ﬁ5+...+anz)

a +a, +ota, )Ml + oy IA] + oA + .+, LA (do o IA +o, 14, +..+a I, = 6)

=T =(o,+a, +.ta, )Ml +a 4 + o, I4 +..+a,I4]
+ Vi o IA’ + o, I4; +...+ a, IA’ khong doi nén:
e VOi o, +a, +...+a, >0 thi T dat gia trj nho nhat khi va chi khi MI nhé nhét.

e VGi a, +a, +...+a, <0 thi T dat gid tri 16n nhét khi va chi khi MI nho nhat.
+Ma M €A nén MI nho nhét khi diém M can tim 13 hinh chiéu cta 7 trén dudng thing A .
Budérc 2: Tim toa d9 diém M
+ M e A= M (x, +at; y, +bt;z, +ct). Tinh IM
+Do IM LA nén IM i, =0=>t=> d6 diém M cén tim.
Cich 2: Phwong phap dai sb
+ M e A= M (x,+at; y, +bt;z, +ct)

+ T=‘alm+a2m+...+aHM‘=f(t) theo ham ¢.

+Xét f(t) dé tim gia tri nho nhat, suy ra ¢
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Bai toan 3. Trong khong gian Oxyz, cho diém A(x,;v,;z,) c6 dinh va diém M di dong trén dudng

X=x,+at

thrfmg A:3y=y,+bt.Timtoa dd diém M dé AM co gia tri nho nhét.
z=2z,+ct

Phwong phap giai

Cach 1: Phwong phap hinh hoc

Buwoéce 1:

+ Goi H 13 hinh chiéu vudng goc ctia A4 trén dudng thing A.

+ Khi do, tam gidc AHM vudng tai H do d6 AM > AH .

+ Pang thirc xay rakhi M = H .

+ Do d6 AM nho nhit khi M 1a hinh chiéu ciia 4 trén dudng thing A.
Buwéc 2: Tim toa dd diém M

+ M e A= M (x, +at; y, +bt;z, +ct). Tinh AM

+Do AM 1 A nén W.@ =0=t= d0 diém M can tim.
Cach 2: Phuong phap dai s6

+ M eA= M(x,+at;y, +bt;z, +ct)
+ T=‘a1]\TAI+a2AE+...+anZ\TAn‘:f(t) theo ham ¢.

+Xét f(¢) dé tim gia tri nhé nhat, suy ra ¢

PHAN 1. Cau tric nghi¢ém nhiéu phwong an lra chon. Méi ciu héi thi sinh chi chon mgt phwong
an.

Caul. Trong khoéng gian Oxyz, cho 2 diém A4(3;-2;3), B(L,0;5) va duong thing

-1 R \ , . .
d: xl =2 > =Z 3 . Tim toa do diém M trén duong thing d dé MA® + MB’ dat gi4 tri nho nhat.
A, M (1;2;3). B. M (2;0;5). C. M(3;-2;7). D. M (3;0;4).
Loi giai
Chon B

Goi [ 1atrung diém ctia 4B, tacod [ = (2;-1;4).

Khi do: MA® + MB* = MA" +MB = (Ml +I4) +(Mi +IB)
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—OoMI +14 +1B +2W.(ﬁ+ﬁ) =2MI* +IA* +IB* = MI’ +6.
Do d6 MA® + MB* dat gia tri nho nhat khi va chi khi MI c6 d6 dai ngan nhét, diéu nay xay ra khi va chi
khi M 1a hinh chiéu vudng goc ciia 7 trén duong thang d .
Phuong trinh mit phing (P) diqua I vavudng goc voi duong thang d la
1.(x=2)-2.(y+1)+2.(y—4)=0 hay (P):x-2y+2z-12=0.
x=1+t
Phuong trinh tham s ctia duong thang d 1a: { y =2-2¢.
z=3+2t
Toa d6 diém M cén tim 13 nghiém (x;;z) clia hé phuong trinh:
x=1+t x=2
=2-2t =0
Y =7 Vay M (2;0;5).
z = 3 + 2t zZ = 5

x=2y+2z-12=0 t=1
x=1-t¢
Cau2. Trong khong gian Oxyz, cho dudng thing d c6 phuong trinh {y=2+¢ va ba diém
z=—t
A(6;0,0),B(0;3;0),C(0;0;4). Goi M(a;b;c) 1la diém thuoc d sao cho biu thic
P =MA> +2MB* +3MC? dat gia tri nho nhat, khi 46 a +b+c¢ bang
A. 3. B. 4. C. 1. D. 2.
Loi giai
Chon B
Vi M e€d nén gia st M(l—t;2+t;—t).
Ta co: MA® =3t +14t+29; MB® =3t =4t +2; MC* =3t* +10t + 21
= P =MA> +2MB* +3MC* =181 +36t +96 =18(¢ +1)’ +78>78
Do d6 P = MA® +2MB* +3MC? dat gia tri nho nhat khi va chi khi 7 =—1, khi do:
M(2L1)=a+b+c=4.

Cau 3. Trong khong gian véi hé toa d0 Oxyz, cho duong thfmg d :xT—l = yT-I-l = il , M(2;1;0). Goi

H (a;b;c) la diém thudc d sao cho MH c6 do dai nho nhét. Tinh T =a” +b° +¢°.
A. T=6. B.T=12. C.T=+5. D. =21
Loi giai
Chon A
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x=1+2¢
Phuong trinh tham s cua dudng thang d< y=—1+¢. Vi H € d nén toa do diém H c6 dang

z=-1
H(1+2t;=1+1;~t). D6 dai MH nho nhat khi va chi khi H 14 hinh chiéu ciia M 1én d .

Taco ﬁ(2;1;—1) la vecto chi phuong cua d , m(—1+2t;—2+t;—t).

H lahinh chiéucia M 1én d < MHu=0 < 2(=1+2t)+(-2+1)+t=0 <:>6t—4=0<:>t=§.Tc_>a

7
a=—
3
, 1
do diém H(Z;—l;—zj suyra \b=——.
37373 3
2
c=——
3

2 2 2
Vay T:a2+b2+c2:(zJ J{—lj +(gj =6.
3 3 3

Cau4. Trong khong gian véi hé toa do Oxyz, cho hai diém A(1;1;1), B(2;0;1) va mat phrfmg
(P):x+y+2z+2=0. Viét phuong trinh chinh tic ciia duong thing d di qua 4, song song voi mat

phiang (P) sao cho khoang cach tir B dén d 16n nhat.

Agxtoy-l_z b B.d: =-2%2
3 1 -2 2 2 2
Cdx—2:y—2:i. Ddx—l_y—l_z—l
1 1 -1 3 -1 -1
Loi giai
B
/X/d
A
P'

Goi (P'") chira A va song song (P) suyra (P"):x+y+2z—-4=0.

Ta thiy B e (P') do d6 d(B.,d) dat gia tri 16n nhét 1a AB.

Khi @6 d vudng goc voi AB va d vudng goc vai gia cua 7 1a VTPT cua (P).

Suy ra mot VTCP cta d 1a u = [ﬁ,@} =(2;2;-2).

Két hop véi diém A4 thudc d nén ta chon dap an C.

Cau 5. Trong khong gian v6i hé toa d0 Oxyz, cho hai diém A(1;2;—3), B(—2; —2;1) va mat phfmg
(a): 2x+2y—z+9=0.Goi M la diém thay doi trén mit phing () sao cho M luén nhin doan 4B

dudi mot goc vudng. Xac dinh phuong trinh dudng thing MB khi MB dat gia tri 16n nhat.
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x=-2—t x=-2+2t x=-2+t x=-2+t
A.Jy=-2+2t B.{ y=-2-t C.. y=-2 D.<y=-2-t
z=1+2¢ z=1+4+2¢ z=1+2¢ z=1
Loi giai

Chon C

Taco: 2.(-2)+2.(-2)-1+9=0=Be(a).
Goi H 1a hinh chiéu ctia 4 trén (o) thi AH L MB, AM L MB = MH 1 MB
= MB < BH . Déu bang xdy ra khi M = H , lic d6 M 1a hinh chiéu cua 4 trén (o).

Goi H(x;y;z), H-I:(x—l;y—Z;z—i-?a).

2x+2y-z+9=0 2x+2y-z=-9 x=-3
Taco h¢ phuong trinh { x—1  y-2 z43 < (x—y=-1 Sqy=-2
2 2 -1 x+2z=-5 z=-1
xX=-2+t
= M (-3;-2;-1) = MB =(1;0;2) = MB:1 y =2
z=1+2¢

Cau 6. Viét phuong trinh duong thing a« di qua M (4;-2;1), song song v&i mat phang

(@):3x—4y+z-12=0 vacach 4(-2;5;0) mot khoang l6n nhat.

x=4-t x=4+t x=1+4¢ x=4+t
A y=-2+t. B.{y=-2-t. C.qy=1-2¢. D.<y=-2+¢t.
z=1+t z=—1+t¢ z=—1+t¢ z=1+t
Loi giai
Chon D

AM =(6;—7;1), vecto phap tuyén cua () la n=(3;-4:1).
Goi H 1a hinh chiéu vudng goc ctia 4 trén a.
d(4;a)=AH < AM =86 = d(A;a) 16nnhatkhi H =M .

Khi d6 a 1a dudng thing di qua M , song song voi (a) va vudng goc véi AM .



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu
uln

ul AM

Goi u 1a vecto chi phuong cua a :{ [W,ﬂ:(—3;—3;—3)=—3(1;1;1).

Chon u =(1;1;1). P4p 4n D théa man.
Cau7. Trong khong gian voi hé toa d0 Oxyz, cho hai diém A(-3;0;1), B(1;—1;3) va mat phing
(P) :x—2y+2z-5=0. Viét phuong trinh chinh tic cua dudng thing d di qua A4, song song v4i mit

phing (P) sao cho khodng céch tir B dén d nho nhat.

A.d:x+3=l=2_1. B.d:x+3= y =z—1.
26 11 -2 26 —11 2
C.d:x+3:l:z_1. D.d:x+3=l=2_1.
26 11 2 -26 11 =2
Loi giai
Chon A

B

(P)

Goi mit phang (Q) la mat phing di qua 4 va song song véi mit phing (P). Khi d6 phuong trinh ciia
mit phang (Q) 1a 1(x+3)-2(y-0)+2(z-1)=0 < x—-2y+2z+1=0.
Goi H 1a hinh chiéu cia diém B 1én mit phiang (Q), khi d6 duong thing BH di qua B(L;—1;3) va

x=1+¢

nhan 7, (,—2;2) lam vecto chi phuong c6 phuong trinh tham s6 1a 4 y = —1-2¢.

z=3+2t

Vi H=BHN(Q)=HeBH = H(1+1;,-1-2t;3+2¢) va He(0) nén ta  ¢d

(1+;)_z(_1_zt)+z(3+zt)+1=o@t=—g:H(-l;ﬂ;ZJ.

- ar = 201 =2 :1(26;11;—2).
9°9°9) 9

Goi K 1a hinh chiéu cua B 1én dudng thing d , khi d6
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Ta c6 d(B;d)=BK > BH nén khoang céch tir B dén d nho nhét khi BK = BH , do d6 duong thing d

, 3 -1
di qua 4 va co6 vecto chi phuong i =(26;11;—2) c6 phuong trinh chinh tac: d : x2+6 = ﬁ =z n

Cau8. Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x+y-4z=0, duong thing

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

d:

va diem A(1; 3; 1) thuéc mat phang (P). Goi A la duong thang di qua 4, nam

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

chi phuong ctia duong thang A. Tinh a +2b .
A.a+2b=-3. B.a+2b=0. C.a+2b=4. D.a+2b=7.
Loi giai
Chon A

P)

Puong thing d di qua M(L -1 3) va co véc to chi phuong LT] = (2; -1 1).

Nhan xétring, A¢d va d N(P)=1(-7;3; -1).

Goi (Q) la mit phing chira d va song song véi A. Khi dé d(A,d)= a’(A,(Q)) = a’(A,(Q)) :
Goi H, K lan luot 13 hinh chiéu vudng goc ctia 4 1én (Q) vad.Tacoé AH < AK .

Do d¢, d(A,d) 1én nhit < d(A,(Q)) 16n nhit < 4H__ < H=K .Suyra AH chinh la doan vudng

max

gbc chung ciia d va A.
Mt phang (R) chita 4 va d ¢6 véc to phap tuyén 1a % = [W,Lﬂ =(-2;4; 8).

Mit phéng (O) chia d va vudbng goc véi (R) nén co6 véc to phap tuyén la

Moy = [%ﬂ = (12;18; —6).

Puong thang A chita trong mit phang (P) va song song voi mat phing (Q) nén cé véc to chi phuong 1a
i =[ 1y | =(66; 42 6) =6(11; - 7; 1)..

Suyra, a=11;b=-7.Vay a+2b=-3.

Cau 9. Trong khong gian véi hé truc toa dd Oxyz, cho hai diém A(2;1;-3), B(-3;2;1). Goi (d) 1a
dudng thang di qua M (1;2;3) sao cho tong khodng céch tir 4 dén (d) va tir B dén (d) 12 16n nhat. Khi

d6 phuong trinh duong thing (d) 1a


https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
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Ayt B Il r2 P03
-5 4 -3 2 1
C. x—lzy—222—3. D. x—lzy—222—3.
13 =2 -3 2 2
Loi giai
Chon C
Taco d(A,(d))<AM , d(B,(d))<BM .
o o [ AM L(d)
d(A4.(d))+d(B.(d)) dat gia tri 16n nhat khi va chi khi :
BM 1(d)

MA =(1;-1;-6) va MB=(-4;0;-2).
Khi d6 (d) c6 vecto chi phuong u =| MA, MB | = (2;26;-4) = u; = (1;13;-2).

x—1 y-2 z-3
13 -2

Phuong trinh (d ) :

Céu 10. Trong khong gian Oxyz, cho bén diem 4(3;0;0),8(0;2;0),C(0;0;6) va D(L;1;1). Goi A 1a
duong thang di qua D va thoa min téng khoang cach tir cac diém A, B,C dén A 1a 16n nhat. Hoi A di
qua diém nao trong cac diém dudi day?

A. M(573). B. M (-1;-21). C. M (3;4:3). D. M (7;13;5).

Loi giai

Chon A
Goi (P) la mat phang di qua 3 diém 4, B,C

Ta c6 phuong trinh cua ( P :£+1+£:1<:>2x+3 +z-6=0
p g 37576 y

Ta thay D(L;1;1) e (P)
Goi H,J,K lan lugt 1a hinh chiéu cta 4,B,C 1én A
Khi d6: 4H < AD,BJ < BD,CK <CD Suy ra téng khoang cach tir cac diém 4, B,C dén A 1a 16n nhat

bang AD+BD+CD hay A la dudng thing di qua D va vudng géc véi (P)
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x=1+2¢
Suy ra phuong trinh A:qy=1+3¢ khido A di qua M(5;7;3)
z=1+t¢
Cau 11. Trong khong gian Oxyz cho hai dudng thang A:%:%: Zl_l va A':XTA:%:%. Xét

diém M thay d6i. Goi a,b lan lugt 1a khoang cach tir M dén A va A'. Biéu thirc a® + 25 dat gié tri nho

nht khi va chi khi M = M, (x,, v,,2, ) . Khi d6 gié tri x, +y, bang

A.

w |

B. 0. c.%. D. 2.

Loi giai
Chon C
Gia st PO 1a doan vudng goc chung ciia hai dudng thang A va A
Véi PeA va Qe A'cd P(0,0,1) va O(1,0,0). Goi E, F lan lugt 1a hinh chiéu cua M trén dudng thing
Ava A
Khi d6 ta c6 a+b=ME +MF > EF > PQ hay a+b>+2.
Nhan thiy %(a —2b)" =(a’ +2b2)—[§a2 +§ab+§b2] =(d’ +2b2)—§(a +b)

Do do ta ¢6 %(a—2b)2 >0 a’ +2b 2§(a+b)2hay a* +2b? 2%.

M € EF
Vay gia tri nho nhit cia a®+2b* bing % dat dugc khi ddu bang xay ra khi {EF =PQ hay
a=2b

MP = —2MQ hay M[%O%]

Céu 12. Trong khong gian Oxyz, cho diém A(1;1;2) va mit phing (P):(m—1)x+y+mz-1=0, véi

m 1a tham s6. Biét khoang cach tir diém 4 dén mat phing (P) 16n nhéat. Khing dinh dung trong bén

khang dinh dudi day 1a
A.2<m<6. B. m>6. C. 2<m<?2. D. -6<m<?2.
Loi giai
Chon a
Cach 1:
Cm-t+1+2m-1 | (3m-1)

Tacé d(4(P) \/(m—1)2+1+m2 2(m2—m+1) '

(3m—1)2
2(m2 —m+1

Xét f(m) =



Hinh hoc 12-Chwong 5-PT mdt phing, dwong thing, mdt ciu trong KG — Bai tdp theo CT méi 2025 Cinh Diéu

1
m 3 5 too
fm) — 0 + 0 —

flm)]

S )
_
\
col i
/
S ]

Vay maxd(A;(P)) = \/g khi m=5€(2;6).

Cach 2:

Ta di tim déi tuong ¢ dinh ctia mét phang (P):
(Pf@n—0x+y+nw—l=0<3(x+zﬁn—x+y—1:0.

. . , x+z=0
V6imoi me R mat phang (P) ludn di qua giao tuyén cua hai mat phang { -0 tirc udn di qua
—x+y-1l=

x=t
duong thiang (d): y=1+¢.

z=—t
Goi H(t;l+t;—t)e(d):>E:(t—l;t;—t—2). Dé khoang céch tir 4 dén (P) 16n nhat thi

AH L(P)= AH cing phuong voi VTPT cta (P) 1a np =(m—1;1;m), suy ra:

1
t-1 t —t=2 {mt—tzt—l t=——
= =

3 .
mt=—t-2

m=l 1 m m=5e(2:6)

Céu 13. Trong khong gian Oxyz, cho diém A(0;3;—2). Xét duong thang d thay doi, song song voi

truc Oz va cach truc Oz mot khoang bang 2. Khi khoang cach tir 4 dén d 16n nhét, d di qua diém nao

dusi day?
A. M (0;8;-5). B. N(0;2;-5). C. P(0;-2;-5). D. 0(-2;0;-3).
Loi giai
Chon C
d (@)1
|
|
|
|
.-—-"_l""—-.
- I =<
S SR A — ———o 4(0:3;-2)
g
|
|

Do duong thrfmg d//Oz nén d nam trén mit tru co truc 1a Oz va ban kinh tru 1a R = 2.

Goi H 1a hinh chiéu cia A4 trén truc Oz, suy ra toa do H (0; 0;— 2).
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Dodé d,, = AH =3,

Goi B la diém thudc dudng thang AH sao cho AH = %@

= B(0;-2;-2).

Vay d(A,d) =5<> dladudng thang di qua B va song song v6i Oz.
x=0

Phuong trinh tham sé ctia d :{ y =2
z=-2+t

Két luan: d di qua diém P(0;—2;-5).
Céu 14. Duong thang A di qua diém M (3;1;1), ndm trong mdt phang(a):x+y—z-3=0 va tao véi

x=1

duong thiang d :4y =4+3¢t mot goc nho nhét thi phuong trinh cua A 1a

z=-3-2¢
x=1 x=8+5¢ x=1+2¢ x=1+5¢
A Jy=—t". B. {y=-3-4¢". C.qy=1-¢t . D.<y=1-4¢.
z=2¢ z=2+t¢ z=3-2¢ z=3+42¢

Loi giai

Chon B

Puong thang d c6 vecto chi phuong 1a u = (0;3;-2).
Mit phing (o) ¢6 vecto phap tuyén la n= (LL-1).
Vi un=0.1+3.1+(-2).(-1)=5%0 nén d cit (a).

x=3
Goi d, 1a duong thang di qua M va d //d,suyra d, c6phuong trinh: <y =1+3¢.
z=1-2¢
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Lay N(3;4;—1)ed,.Goi K, H lan luot 1 hinh chiéu vudng géc cia N trén mdt phing (&) va duong

thang A.
Taco: (d,A)= NMH v sin NMH = 20 > M

MN MN

Do vy (d,A) nho nhatkhi K = H hay A la dudng thing MK .

x=3+t
Puong thing NK c6 phuong trinh: {y =4+¢ .
z=—1-t

Toa do diém K tUng véi ¢ 1a nghiém ciia phuong trinh:

5 4 7 2
(+0)+(a+)~(1-1)-3 =0 1=->. SuyraK(gggj.

Céu 15. Trong khong gian Oxyz, cho diém A(0;1;—2), mit phang (P):x+y+z+1=0 va mit cau
(S):x*+y*+2°—2x—4y—7=0. Goi A 1a dudng thing di qua 4 va A ndm trong mit phing (P) va
cit mat cau (S ) tai hai diém B, C sao cho tam giac IBC c¢ dién tich 16n nhét, véi I 1a tAm cia mat cau

(S). Phuong trinh ciia duong thing A la

xX=t x=t x=t X =
A.qy=1 . B.<y=1+1t . C.qy=1-t. D.{y=1+¢.
z=-2—t z=-2+t z=-2 z==-2

Chon C

(S) cotam 1(1;2;0) va ban kinh R=+1°+2%+7 =2.3.

Al =(L1;,2) = Al = J6 <R = A nim trong mit ciu (S) va A nam trén day cung BC (1).
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2 2

—

1 = ) ) e ;
Sse = EIB.IC .sin BIC = %sm BIC < R? nén dién tich A/BC dat gié tri 16n nhat 1a

2

R?@sinz?c*ﬂ:ﬁ::%ojmac vudng can tai / = BC =IC\2 = RJ2 =246

, B
Goi J la trung diém ciia BC.Taco IJ L BC va IJ=7C=\/€ (2).

AALJ vudng tai J = AI >1J,kéthop thém véi (1) va (2) tacd IJ = Al = A=J = A 1a trung diém
cua BC va I4A 1L BC.

(P) c6 vecto phép tuyén n o =(L1;1) co gia vudng goc véi A.

Vay A nhan U= [ﬁm ,ﬂ} =(1;—-1;0) 1am vecto chi phuong va di qua 4(0;1;-2)

t
1-z.
-2

=A:

N o=
I

Cau 16. Trong khong gian Oxyz, cho diém E(2;l;3), mit phang (P):2x+2y—z—3 =0 va mit cau
(8):(x=3) +(»-2)" +(z-5)" =36. Goi A 1a duong thing di qua E, nim trong (P) va cft () tai

hai diém c6 khoang cach nhé nhat. Phuong trinh ctia A 1a

x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A.Sy=1+9. B.{y=1+3¢. C.qy=1-¢. D.<y=1+3¢.
z=3+8¢ z=3 z=3 z=3-3¢
Loi giai
Chon C

Mit cau (S) cotam (3;2;5) vabankinh R=6.

IE=\1P+12 42 =J6 <R = diém E nim trong mt cau (S).

Goi H 1a hinh chiéu cta / trén mit phing (P), 4 va B la hai giao diém ctia A véi (S).
Khi d6, 4B nhé nhit <> AB L OE, ma AB 1 IH nén AB L (HIE) = AB L IE.

Suy ra: u, =| n,; Bl |=(5;-5;0)=5(1;-1;0).

x=2+t
Vay phuong trinh cia A la < y=1-¢.
z=3

Cau 17. Trong khong gian v&i hé truc toa d0 Oxyz, cho diém M (-3:;3;—-3) thudc mat phang
(@):2x-2y+z+15=0 va mit cau (S):(x—2)2 +(y—3)2 +(z—5)2 =100. Puong thing A qua M,
ndm trén mit phang (o) cét (S) tai 4, B sao cho do dai 4B 16n nhét. Viét phuong trinh dudng thing

A.
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AL x+3=y—3=z+3. B. x+3=y—3=z+3.
1 1 3 1 4 6
C. x+3:y—3zz+3. D. x+3:y—3zz+3.
16 11 -10 5 1 8
Loi giai
Chon B

Ta c6: Mit cau (S) cotam 7(2;3;5), bankinh R =10.

_|2.2—2.3+5+15|_6
22 (-2) +12

(1)

<R =(a)n(S)=C(H;r),H 13 hinh chiéu cua 7 1én ().

Goi A, 1a duong thang qua 7 va vudng goc véi () = A, 6 VTCP la ”—Al =(2;-2:1).

x=2+2t

x=24+2t 32y x=-2
=PTTS A,:qy=3-2t.Toadd H la nghiém cua hé: y_5+t =>y=7 :>H(—2;7;3).
z =
z=5+t¢ z=3

2x-2y+z+15=0
Tacd AB c6 do dai 16n nhat < AB 1a duong kinh cta (C) < A=MH.
Puong thing MH di qua M (-3;3;-3) vacd VICP W:(1;4;6).

x+3 y-3 z+3

Suy ra phuong trinh A :
yrap g 4 5

Céu 18. Trong khong gian Oxyz, cho diém E(2;1;3), mit phang (P):2x+2y—z—-3=0 va mit cau
(8):(x=3)"+(y—2)"+(z-5)" =36. Goi A la duong thing di qua £, nim trong mt phang (P) va cét

(S) tai hai diém c6 khoang cach nho nhat. Phuong trinh cta A 1a

x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A.Jy=1+9¢ B.<y=1+3¢ C.iy=1-¢ D.Sy=1+3¢t
z=3+8¢ z=3 z=3 z=3-3¢
Loi giai
Chon C

Ta c6 tAm va ban kinh mat cau (S)1a 1(3;2;5);R=6

IE=J1+1+4=+J6 <R

Goi A la dudng thang di qua E

Goi A la hinh chiéu vudng goc cua 7 1én A
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Day cung cang nho khi khoang cach tir tim toi dudng thang A cang 16n
Taco d(1,A)=IH < IE

Vay day cung nho nhat khi duong thang A vudng goc véi IE = (—1;—1;;—2)

Duya vio cdc dap an ta thdy trong cc vecto chi phuong u, = (9;9;8) U, = (—5;3;0) Uy = (1,-1;0)

u, =(43;-3)

Thi chi ¢6 u,.JE =0

Nhin xét: ta hoan toan c6 thé viét duoc pt duong thing A bang cach viét pt mat phang (0) diqua E
nhan /E = (=1;—1;;-2) 1am mot vecto phép tuyén, khi d6 A =(P)n(Q)

Ciu 19. Trong khong gian véi hé truc toa 40 Oxyz, cho mat cau (S):x” +y* +z> —2x+4y+2z-3=0
va mit phing (P):2x—y+2z-14=0.Diém M thay doi trén (§), diém N thay doi trén (P). Do dai
nho nhit cia MN bang

A. 1 B. 2 C.

N | -

Loi giai
Chon A

N

P H N

Mit cau (S) c6 tim [(1;-2;-1), ban kinh R=3; d(I;(P))=4> R = mit cau (S) va mit phing (P)

khong c¢6 diém chung.

Dung /H 1 (P),(H €(P)). Tacd: MN nho nhat khi M 1a giao diém cua doan IH véi (S) va N=H .
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x=1+2t
Phuong trinh dudng thang IH : { y=-2—t¢ ;(IGR)
z=—1+2¢t

Piém M (1+26;-2—£,—-1+2t) e (S) nén (x—1)" +(y+2) +(z+1)" =9
& (2t) +(=t) +(2t) =9 1 =£1. Khid6 M, (3;-3;1),M, (-1;-1;-3).

Thu lai: d (M;(P))=1; d(M,;(P))=7>IH =4 (loai).
Vay MN,, =MH =1 khi M(3;—3;1);N(—;——;—j.
Céu 20. Trong khong gian véi hé toa dd Ozyz, cho cac diém A(l; 0; 0) , B(S; 2; 0) , C’(—l; 2;4). Goi M
1a diém thay ddi sao cho duong thaing MA, MB, MC hop véi mit phing (AB C ) cac goc bang nhau;

N 1a diém thay d6i ndm trén mit cau (S) : <x — 3)2 + (y — 2)2 + (z — 3)2 = % Tinh gia tri nho nhét cua

d6 dai doan MN .
2
A.i. B. 2. C.ﬁ. D. V5.
2 2
Loi giai
Chon C
M
B A
H
C

Ta c6: AB =(2;2;0), AC =(-2;2;4)= AB.AC = 0 = AABC suy ra AABC vudng tai A.
Goi A 1a hinh chiéu vudng géc cua diém M trén mit phang (4BC). Ta cé:
(MA4,(ABC))=(MA, HA) = MAH

(MB,(ABC))=(MB,HB) = MBH

(MC,(ABC))=(MC,HC) = MCH

Theo gia thiét MAH = MBH = MCH = AMAH = AMBH = AMCH (g.c.g)

Do d6: HA=HB = HC nén H 1a tam dudng tron ngoai tiép AABC.

Suy ra: A la trung diém cia BC = H (1;2;2).

Ta co: [@, I’] =(8;-8;8), Chon vecto chi phuong cua duong thaing MH 1a u_M; =(L-L1).
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x=1+t¢
Phuong trinh dudng thang MH c6 dang:{y=2-¢t ,eR
z=2+t

NG

Mit cau (S) cotam 1(3; 2;3) va ban kinh R = -

N
M

Goi K (1+#2—#2+¢) 1a hinh chiéu vudng goc cia diém 7 trén dudng thang MH .
Taco: IK =(t-2;~t;t—1),u,, =(L-11)
Do /K 1 MH nén IKu,, =0, tadugc: £ =1. Khi dé: K(2;1;3) va IK =2

Do IK > R nén duong thang MH khong cat mit cau.

2

Ta co: MNZaI(I,MH)—IN=1K—1N=7

Vay gid tri nho nhét cta d6 dai doan MN bf?mg %
Chu2l. Trong khong gian véi hé toa d0 Oxyz, cho di€m A(1;2;-3) va mat phing
(P): 2x+2y—z+9=0. Dudng thang 4 di qua 4 va ¢ vecto chi phuong 1;:(3; 4; —4) cit (P) tai
diém B.Diém M thay doi trong (P) sao cho M ludn nhin doan AB duéi goc 90°. Khi d6 dai MB
16n nhat, duong thang MB di qua diém nao trong cac diém sau?

A. J(—3;2;7). B. K(3;0;15). C. H(—2;—l;3). D. I(—l;—2;3).

Loi giai

Chgon D
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- Puong thing d di qua A4 va co vecto chi phuong u =(3; 4; —4) c6 phuong trinh la:

x=1 y-2 z+3
3 4 —4

-Do M luén nhin doan AB du6i goc 90° nén M ndm trén mit cu (S) duong kinh 4B

= giao diém cua d va (P) 1a B=(-2;-21).

. 1
Goi E 1a trung diém cua 4B = E = (—E;O;—lj = AE* = %

=(S):x*+y*+2° +x+22z-9=0.

-Laido M e(P) nén M ndm trén duong tron giao tuyén clia mit phang ( P) va mat cau (S),goila
duong tron (C).

- Mit khac B 1a diém cb dinh trén duong tron (C) nén do dai MB 16n nhat khi MB 1a duong kinh cta
duong tron (C).

- Goi F' latam cia (C) = F la hinh chiéu vudng goc ciia E trén (P).

Puong thang EF nhan vecto phap tuyén 7 =(2;2;-1) ciia (P) lam vecto phap tuyén

1
X+—

1 5 s
22 :%: ”1 :F:(—E;—z;oj (12 giao diém cua (P) va EF).

= FEF:

- Vi MB 1a duong kinh ciia (C) nén M = (-3;-2;-1) = MB =(1;0;2) 1a vecto chi phuong cta duong

thang MB = phuong trinh duong thang MB la:

x=-2+t
y=-2 (teR)
z=1+2t

- Trong céc diém da cho & cac dap an A, B, C, D chi c6 diém [ (—1; —2;3) (dap an D) thudc duong théng
MB .
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Cau 22. Trong khdong gian v6oi hé toa d§ Oxyz, cho mat cau (S) co tam ](1;2;3) va c¢o ban kinh »=2.

x=1+¢

Xét duong thang d:{y=-mt (teR), m 1a tham s6 thuc. Gia st (P),(Q) 1a mat phang chira d va
z= (m - l)t

tiép xuc voi (S ) lan luot tai M, N . Khi d6 doan MN ngrfm nhat hay tinh khodng céch tir diém B (1;0;4)

dén duong thang d .

A 5. B. % C. 4 22137 . D. 4 22173 .

Loi giai

Chon D

H

y /

7N

_%{

Mt phang thiét dién di qua tim 7, M, N cat dudng thang d tai H = [H 1 d,d(I,d)=1H .

2 2 2 2
Taco MN =2MK =2, 2HML_ o “IHIHr ’ :4\/12 4 _ M () véi x=1H 2.
X

4 L s .
Tacd f'(x)=—————>0,Vx>2, suy ra ham so6 dong bién trén (2;+w).
M ST ' s en (207)

q [i..7]
Do d6 MN,,, < IH ;. . Taco us =(I;—=m;m—1),A(1;0;0) e d , suy ra d(l,d)=ﬁ
Ua

J25m2 = 20m +17

N2mt =2m+2

2
Xéthamsd f(m)= 252m - 220m +217 6 bang bién thién la
m* —2m+

fm - 0 4 0 -

/ 7\__/13\ s

: E

L=

3 +00

=

...o|§
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x=1+t¢
Suyra IH . khi m =%. Puong thang d c6 phuong trinh 13 4 : yz—%t(f ER).
4
z=——1
5
[(#Bi] fite s
Khoang cach d(B,d): [ |Q | ] = \/44i26 :4 22173 .
Ud

Céu 23. Trong khong gian Oxyz, cho mat phiang (P):2x+2y-z+9=0 va diém A(1;2;-3). Duong
thing d di qua 4 va c6 véc to chi phuong u =(3;4;-4) cét (P) tai B.Diém M thay doi trén (P) sao

cho M luén nhin doan 4B dudi mot goc 90°. BJ dai doan MB 16n nhat béng

A. % B. 41. C.6. D. 5.
Loi giai
Chon D
x=1+3¢

Phuong trinh duong thang d :{ y =2+4¢ nén toa do diém B théa man hé:

z=-3-4t
x=1+3t
y=2+4¢
3 = 2(1+3t)+2(2+41)—(-3-41)+9=0t=-1= B(-2;,-21).

2x+2y—z+9=0
Do M nhin doan AB dudi mot goc 90° nén M thudc mat cAu (S ) c6 duong kinh 4B = J41. Lai do
M e(P)nén M thudc dudng tron giao tuyén gitta mat cau (S) va mat phang (P).
Do MB 1a mot diy cung ctia dudng tron ndy nén MB 16n nhat khi n6 1a dudng kinh ctia dudng tron giao

tuyén gilta mdt cdu (S) va mat phang (P). Goi [ (—%;O;—lj 1a trung diém 4B thi / 1a tim mit cau

(8) va d(1;(P))=3. Khi d6 ban kinh dudng tron giao tuyén la

2 4

r:\/(ﬁ)z—dz(f;(za)): ﬂ—9—£ Viy MB,, =2r=1/5.

Ciu24. Trong khong gian Oxyz, cho mit cau (S):(x—1)>+(y+1)>+z°=>, mit phing

| W

(P):x+y+z+1=0 va duong thang A:% = —? Diém M thay doi trén duong tron giao tuyén cia (P)

va (S). Gia tri 16n nhat cua d(M;A) 1a

A. ﬂ. B. 22. C. 2. D. %

2
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Loi giai
Chon A
Mit cau (S) c6 tam la I1(1;-1;0) va ban kinh R =@ .
r 1 . J r ’ \ \ . A \ 2 2 5 1 \/5
Ta co: d(I;(P)) =3 < R . Khi d6 ban kinh duong tron giao tuyén la: r =vVR" —d” = < 3 =7.

A qua O va co vecto chi phuong a =(1;1;1) = OI = (1;—1;0),[5[,21} =(-1-12).

[01a] _Jivtea

‘Zz V1+1+1

Taco: d(1;A)=

Mat khac A L (P), goi H la tdm cia dudng tron (C) giao tuyén cua (P) va (S).

Ta c6: IH//A. Do @6 d(M;A) 16n nhdt < d(M;A)=r+d (IH;A)=r+d(I;A)

Khoang cach 16n nhat ciia d(M;A) = % +2 = %

Vay dap 4n can chon 1a A.

Cau 25. Trong khong gian v6i hé toa do Oxyz, cho hinh lang tru dimg ABC.A'B'C' co A(x,;0;0)
B(—x,;0;0), C(0;1,0) va B'(—x,;0;,) trong d6 x,;¥, 1a céc s6 thyc duong va thoa man x, +y, =4.
Khi khoang cach giira hai duong thing AC’ va B'C 16n nhét thi ban kinh R cua mit cAu ngoai tiép hinh
lang try ABC.A'B'C’ bang bao nhiéu?

V29 29 V41 _3e.

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

+ Xéac dinh toa d6 cac dinh hinh lang tru ABC.A'B'C".
A(xO;O;O), B(—xO;O;O), C(O;I;O)

A' (x50, %,), B'(=x:0;3,), C'(0;1;,)
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+ Tinh khoang céach giita hai duong thang AC’ va B'C .
AC = (=x31;3,), B'C=(x31;-y,) va CC'=(0;0;,)

4(4C’, BC) = ‘[AC"B'C].CC’ i |x0y0| ) (xoyo)z
’ ‘[W,ﬁ] X + e (X, + ¥y )2 —2%, ¥,

2
it £ = x,y, s(@j —4=1e(0;4]

£ 32t -2+
Xét f(t)= = f'(t)=—.
Cho /(1) =0=| ="
0 =
t=16
Bang bién thién
X -0 0 4 400
f(1) "

S(1) /

Gid tri 16n nhét cia d (AC’,B'C) bang f(4) nén x,y, =4 (1)

Mit khac x, +y, =4 (2)
Tu (1) va (2) tacod x, =y, =2.
Khi d6, 4B=4, AC = BC =+/5 va chiéu cao hinh lang try 1a 4 = CC' =2

= AB.ACBC _2 1a ban kinh dudng tron ngoai tiép day A4BC.
4SAABC

- B2

Chu26. Trong khong gian Oxyz, cho hai diém A4(2;1;-2), B(5L;1) va mit cau

Taco r

(S):x2 +y?+ 22 +6y+12z+9=0. Xét duong thang d di qua 4 va tiép xuc voi (S) sao cho khoang

cach tir B dén d nho nhit. Phuong trinh cta duong thing d 1a

x=2 x=2 x=2+2t xX=2+t
A.Jy=1+t . B.{y=1-4t. C.qy=1-2¢. D.<y=1+4¢.
z=-2+2t z==-2+t z==2+t z=-2—t
Loi giai
Chon C

Mit cau (S) c6 tm 7(0;-3;-6) vabankinh R=~/3>+6"-9 =6.
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Vi I4=R nén Ae(S)=>d diqua 4 va vudng gbéc v6i I4=> d nim trong (P) 1a mit phang di qua 4
va vudng goc v6i I4. Tacd (P):x+2y+2z=0.

Mit khéc, ta luén c6: d(B,d)>d(B,(P))=3. Ding thitc xdy ra < d 1 hinh chiéu cta duong thang
AB trén (P)

Ta tim hinh chiéu H cua B trén (P):

x=5 y-1 z-1

Goi A 1a duong thdng qua B va vudng goc véi (P)= A 1 5 5

x=5 y-1 z-1

Vi H 1a giao diém ctia A va (P) néntoadd A langhiém ciiahé: { 1 2 2
x+2y+2z=0
x=4
& y=—1:>H(4;—l;—l).
z=-1

= AH =(2;-2;1).

x=24+2t
Do d6, d 1a duong thang di qua hai diém 4 va H nén c6 phuong trinh: § y=1-2¢ .

z==-2+t

PHAN IL. Ciu tric nghiém tra 16i ngan. Mdi cau héi thi sinh chi tri 16i d4p an.

X2 Y2 G hai diém
I 2 3

A(2;0;3), B(2;-2;-3). Biét diém M (x,;,;2,) thudc d théa man MA4* +MB* nho nhét. Tim x, .

Céu 27. Trong khong gian véi hé toa do Oxyz, cho duong thing d:

Traloi: ....................
Loi giai
Dap an: x, =2

Goi I 1a trung diém cta 4B . Khi d6 ta co

2\? 2?2
MA* + MB* = (MA2 + MB? )2 —2MA> MB? = (2M12 + Af j —2[M12 _AB j

4
4 4
_aMrt +2MP B + 22 oyt mrap - 42
4 2 2
= 2MI* +3MI* B’ +% _ 2[1\412 4248 J —%AB“

Do d6, MA* + MB* dat GTNN khi MI nho nhat < M 1a hinh chiéu vudéng goc ctua 7 1én d.
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Diém 7(2;-1;0). Ly M (2+1,-1+26;3t) ed. IM =(1;24;3t)
IM Lu, & IMu,=0=t+4+9%=0=1=0
Suyra M =1.
Vay x,=2
Chu 28. Trong khong gian Oxyz, cho diém A(1;1;1) va mit phang (P):x+2y=0. Goi A 1a duong
thang di qua A, song song v&i (P) va cach diém B(-1;0;2) mot khoang ngin nhét. Tim mdt vecto chi
phuong ciia dudng thang A ?
Traloi: ....................
Loi giai
Pap 4n: u =(6;-3;-5)
Cach 1
Goi (Q) chua A va song song voi (P). Suy ra (Q) c6 phuong trinh:
x—1+2(y-1)=0=x+2y-3=0.

Khi d6 d(B;A) = BH véi H 1a hinh chiéu cia B 1én mit phing (0).

x=-1+t
Puong thang BH di qua B, vudng goc voi mit phing (Q) c¢6 phuong trinh < y=2¢ ,teR.
z=2

Toa d9 giao diém H cta dudng thing BH va mit phang (Q) 1a nghiém ciia hé:

2)

Do d6 A 1a duong thang AH c¢6 ﬁ=(g;—§;—lj.

x=-1+¢

y =2t
z=2
x+2y-3=0

W | 00

9

| —

. Giai h¢ trén ta duoc H (—

Suyra u = (6;—3;—5) ciing la mét vecto chi phurong ctia A .
Cach2:

Goi u =(a;b;c),a’ +b* +c* > 01a mot vecto chi phuong cia A
Mit phang (P):x+2y =0 c6 mdt vecto phap tuyén la n =(1;2;0).
A song song v6i (P)nén nu=0ca+2b=0<a=-2b. =u= (—2b;b;¢).

Taco TB:(—Z;—I;I), {;,E}Z(b+c;2b—20;4b).

Khoang cach tir B(—1;0;2) dén A 1a d(B, A)=

[5,@” _ \/21192 —6bc+5¢°

u 5b* +¢*
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Néuc=0=hb=0=d(B, A)= %

bY b
21” 6”45 -
. b 21t —6t+5
Néu ¢ =0 d(B,A): Cbz ¢ ,détf:;:>d<BaA):\[ 5211
s[ ] +1

2 2
Xét f(t):2lt 26t+5’ ' _ 30 -8 26.
56 +1 (5 +1)
1
t:—g
f'(t)=0%= o
t==
5
Bang bién thién
x | —o _l E +0
3 5
3 _ 0 N 0 _
6 21
5
y
21
5 16

r r J 1
Duya vao bang bien thién ta ¢ gia tri nho nhat cua f(r) bang ?6khi t= %

= (d(B, A)) . khitz%:

min \/g

Chon b= —3,c=—5=>a=6. Vdy Anhan vecto u = (6;-3;~5)lam vecto chi phuong

o | S

3
=

Céu 29. Trong khong gian voi hé toa d0 Oxyz, cho hai diém A(-3;0;1), B(1;—1;3) va mat phing
(P):x—-2y+2z-5=0. Viét phuong trinh chinh tic ciia duong thang d di qua A4, song song v&i mat
phang (P) sao cho khoang cach tir B dén d nho nhat.
Traloi: ....................

Loi gidi

-1
Pap an: d:x+3:l:z
26 11 =2
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Bﬁ

A /

Ta thay rang d di qua 4 va d song song v6i (P) nén d ludn ndm trong mit phing (Q) qua 4 va

(Q) // (P). Nhu vay bay gio ta chuyén vé xét trong mit phing (Q) dé thay thé cho (P). Ta lap duoc
phuong trinh mit phang (Q):x—2y—2z+1=0.

\ i 1 11 .
Goi H,K lan luot 1a hinh chiéu cia B 1én (Q) va d . Ta tim dugc H(—;;E;%} Ta ludn cé duge bat

dang thirc d(B;d )= BK > BH nén khoang cach tir B dén d bé nhat bang BH .

Puong thang d bay gio di qua 4, H nén c6 phuong trinh x2—+63 = 1 = 5

Cau 30. Trong khong gian Oxyz, cho diém A(O; 3— 2). Xét duong thang d thay ddi song song voi Oz

va cach Oz mot khoang bang 2. Khi khoang cach tir A dén d nho nhét, hiy viét phuong trinh chinh tic

ctia dudng thang d .

Traloi: ....................
Loi giai
x=0
Papan: d:{y=2
z==2+t

Vi d song song v6i Oz va cach Oz mot khoang bang 2 nén d thudc mit tru truc Oz va ban kinh bang 2.
C6 H(0;0;—2) 1a hinh chiéu vudng goc ciia A (0;3,—2) trén Oz.
Co HA (0; 3; O) = HA =3 nén A nam ngoai mit tru.

Goi (P) 1a mat phing qua A va vudng goc véi Oz. M 13 hinh chiéu vudng goc cta A trén d

Goi K 1a giao diém cta AH va mit tru (K nam giita A va H).
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d Oz

DZ thiy d(A;d)=AM > AK; AK = AH —d(A;d)=1

Dau bang xday ra khi va chi khi M =K .

x=0
Khi d6 ta co: W:%W\si((o;z;—z);»d: y=2 (teR)
zZ=—-2+t

Céu 31. Trong khong gian Oxyz, duong thing A di qua diém M (3;1;1), ndm trong mat phang

x=1
(a) :x+y—z-3=0 va tao véi dudng thang d:{y=4+3¢r mot goc nho nhat. Viét phuong trinh ciia
z=-3-2¢
duong thang A .
Traloi: ....................
Loi giai
x=8+5¢t
Pap an: { y=-3-4¢
z=2+1

Cdch 1.

Goi d' 1a hinh chiéu vudng goc ctua d 1én (a), khi d6 goc M,/d\’) 1 goc nho nhit trong cac goc tao boi
d voi duong thang bat ky trong (a).

d c6 véc to chi phuong i, =(0;3;-2), (a) 6 véc to phap tuyén 7i, =(1;1;-1), goi 7, 1a véc to phap
tuyén ctia mgt phang () tao bdi d va d’ thi iy Lii,,ni, L, tachon i, =[i,,i,]=(1;2;3)

Goi i, la véc to chi phwong cua d' thi i, L 7,,i, Lii,,tachon i, = [ﬁa,ﬁﬂ] =(5—41).

Pudng thang A song song hodc tring voi d' nén c6 véc to chi phuong U, =, = (5;—4;1) .

Trong cac dap an A, B, C, D cho & dé bai thi chi ¢6 dap 4n B ¢ véc to chi phuong thoa diéu kién.

Thay toa d§ cua M vao phuong trinh cua A trong dép an B ta duoc:
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3=8+5¢
1=-3-4¢ < t'=-1 (théa man).
1=-3-2¢

Vay dép an B thoa yéu cau bai toan.
Cich 2.

d co véc to chi phuong u, =(0;3;—2) , (a) c6 véc to phap tuyén n, =(1;1;—1),
Gid st A c6 véc to chi phuong i, =(a;b;c),(a2 +b* +c? >0)

Do Ac(a) tacéd: i i, =0 a+b-c=0c=a+b.

Goi ¢ la goc gitta A va d , q)e[o;ﬂ,khi do:

o PBp-2d |b— 24|
V3@ +b* + ¢ x/ﬁ.\/2a2+2b2+2ab

Goc ¢ nho nhit khi va chi khi cos¢ 16n nhét, ta xét cac truong hop:

cosgo:|cos(ﬁA,ﬁd)|

Truwong hop 1. Néu a =0 ta duoc cosg =

1
V26

. -2
Trwong hop 2. Néu a # 0 ta dugc: cosp = #{t = 2)
26(t2+t+1) a
£’ —4t+4 £’ —4t+4
Tacod 26cos’p=——— dat f(t)=———,te R, co:
e /(1) £ +t+1
t=2
, 5t*—6t—-8
F=2298 pym0e| 4
(t +t+1) f:—g
Bang bién thién cia ham s6 £ (¢):
t |- -4/5 2 40

f'(t)

+ 9 - o +
8/
f(t) 1/ S\ /1
2/3

Do cos¢ >0 nén cos¢ 16n nhatkhi f(¢) 16n nhat, tir bang bién thién ta duoc max f(t)= f(

Khi do 2:—i<:>5b:—4a,ch()n a=5=b=-4 vataduoc vataduogc c=1.
a

Duong thing A ¢ véc to chi phuong i, =(5;-4;1).

_g

Trong céac dap an A, B, C, D cho & dé bai thi chi ¢6 dap an B c¢6 véc to chi phuong thoéa diéu kién.

Thay toa d§ cia M vao phuong trinh ciia A trong dép an B ta dugc:
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3=8+5¢
1=-3-4¢ < t'=-1 (théa man).
1=-3-2¢

Vay dép an B thoa yéu cau bai toan.
x=—1+2¢
Céu 32. Trong khong gian véi hé toa do Oxyz, cho dudng thang (d):qy=1-¢  va hai diém
z=2t
A(1;5;0), B(3;3;6). Goi M (a;b;c) la diém trén (d) sao cho chu vi tam giac MAB dat gia trji nho nhét.
Tinh P=a+b+c.
Traloi: ....................
Loi giai
Dap an: P=3
Med :>M(—1+2t;1—t;2t).
Chu vi tam gidc MAB 1a: AM + BM + AB . Vi AB = const nén chu vi nhé nhat khi
(AM + BM ) nh¢ nhat.

AM (2t =2t —4;2t), BM (2t —4;~1-2;2t—6).

AM + BM =~9¢* +20 +/9¢> —361 + 56 =\/(3t)2 +(2\B)2 +\/(6—3t)2 +(2£)2
Pt 1 =(36245), v=(6-362V5 ) = u+v =(6:445).

Ap dung bét dang thuc vecto: |z;| + |v| > |;1 + \7| . Déu bang xay ra khi u, v cing huéng.
Taco: AM +BM =|uf +]y|2[u+v=|=/6* +(4¥5) =2v29 . Do d6 (M + BM) nho nhét ki

( ) {t . Khi do M(I;O;Z).

ton tai sO k£ duong sao cho u:kv®{2\/§=2\/§k = el
Vidy P=a+b+c=1+0+2=3.
Cau 33. Trong khong gian v6i hé toa d6 Oxyz, cho tir dién ABCD c6 A(-11;6), B(-3;—2;—-4),
C(1;2;-1), D(2;-2;0). Piém M (a;b;c) thudc duong thang CD sao cho tam gidac ABM c¢6 chu vi
nho nhat. Tinh T=a+b+c.
Traloi: ....................

Loi gidi

Papan: T=a+b+c=1
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Canh Diéu

C

D

N

Goi C,;, 1a chu vi cia tam giac ABM .

AB =(-2;-3%-10)= 4B =113

AB =(-2;-3;-10), CD=(1;-4;1) = ABCD=-2+12-10=0 = AB L CD.
Goi (P) 1a mat phang chtra dudng thing AB va vudng goc voi dudng thang CD.
H 1a giao diém cta (P) va duong thang CD .

Phuong trinh mét phang (P)qua A(-1;1;6)c6 véc to phap tuyén CD =(1;-4;1)1a:
x=4y+z-1=0.

x=1+t¢
Phuong trinh dudng thang CD: { y=2—4¢.
z=—1+t

HeCD<:>H(l+t;2—4t;—1+t).
1 3 1
He(P)<:>1+t—4(2—4t)—1+t—1:O <:>t=§ @H(E;O;—Ej.

) AM =2 AH
Voi VM € CD , ta cod = AM +BM > AH + BH .
BM > BH

C oy = AB+AM +BM >113+ AH + BH , VM € CD .

3 1
Suy ra minC ,,,, =113+ AH + BH , dat dugc M = H @M(E;O;—Ej.

Vay T=a+b+c=1.
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CHU DPE 7
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT CAU

DANG 4
MAT PHANG LIEN QUAN PEN MAT CAU

Bai todn. Cho diém A4 va mit cau (S) c6 tim /, ban kinh R, M la diém di dong trén (S). Tim gid tri

nho nhit va gia tri 16n nhét ctia AM .

Phwong phap giai

M,

Xét A nam ngoai mit cau (S). Goi M M, lan luot 1a giao diém cua duong thing Al véi mat cau
(S)(AM1 < AMz) va (@) la mit phing di qua M va dudng thing A/. Khi d6 () cit (S) theo mot

duong tron 16n (C).

Ta ¢6 M,MM,=90", nén AMM > va m la cac goc tu, nén trong cac tam gidc AMM, va
AMM, tacd Al —R=AM, < AM < AM, = Al +R

Tuong tu véi 4 nam trong mit cau ta cé R— Al < AM < R+ Al
Vay min AM =| Al - R|,max AM =R+ Al
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DANG 1

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BIEU THUC

Cau 1. Trong khong gian véi hé truc toa d0 Oxyz, cho cac diém A(O;—1;3),B(—2;—8;—4) ,
C(2;-1;1) vamat chu (8):(x=1)" +(y-2)"+(z=3)" =14. Goi M (x,;y, 2, ) 1 diém trén (S) sao
cho biéu thirc |3m ~2MB +ATC| dat gid trj nho nhét. Tinh P=x,, +y,,.

A. P=0. B.P=6. C. P=414. D. P=3J14.
Cau 2. Trong khong gian voi hé toa do Oxyz cho ba diém A(8; 5;—1 1),B(5;3;—4),C(1;2; —6) va mat
cau (S):(X—Z)2 —i-(y—4)2 +(Z+1)2 =9. Goi diém M (a;b;c) 1a diém trén (S) sao ch0|m—m—M—C
dat gia trj nho nhat. Hiy tim a+b .

A. 6. B. 2. C. 4. D. 9.
Cau3. Cho mit cdu (8):(x—2) +(y—1)" +(z-3) =9 va hai didm 4(1;1;3), B(21;9; —13).
Piém M (a; b c) thuc mat cau (S) sao cho 3MA® + MB* dat gia tri nho nhat. Khi d6 gié tri cta biéu
thitc 7 = a.b.c bang

A. 3. B. 8. C.6. D. —-18.

Cau 4. Trong khong gian Oxyz cho A(O ;0 2), B(l 01 0) va mat cAu (S):)c2 +y° +(z—1)2 :i. Xeét

diém M thay déi thudc(S). Gid tri nho nhét cia biéu thire MA® + 2MB* bing

AL B.>. c b p. 2L
2 4 4 4

Céu 5. Trong khong gian toa 40 Oxyz, cho 2 diém 4, B thay di trén mit cau x* + y* +(z —1)* =25 thoa
min AB = 6. Gid tri 16n nhit cua biéu thic 04> — OB’ 1a

A. 12 B. 6. C. 10. D. 24.
Cau 6. Trong khong gian v6i hé truc toa do Oxyz,cho mat cau (S): (x—l)2 +(y—2)2 +(z+1)2 =9 va
hai diem 4(4;3;1), B(3;1;3); M 1a diém thay doi trén (S). Goi m,n 1a gia tri 16n nhét va gia tri nho
nhét cua biéu thie P =2MA> — MB* . Xac dinh (m - n)

A. 64. B. 68. C. 60. D. 48.

Cau7. Trong khong gian véi hé toa d6 Ozyz, cho tam giac ABC véi A(2;1;3), B(l;—l;Z),
0(3;—6;0),D(2;—2;—1>.Diém M(x;y;z) thugc mat phang (P):a:—y+z+2:0 sao cho

S = MA® + MB* + MC* + MD* dat gi tri nho nhat. Tinh gié tri cta biéu thirc
P=12"+y" +7°.
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A.P=6. B. P=2. C.P=0. D. P=-2.

Céau 8. Trong khong gian v6i hé truc toa do Oxyz, cho mit cau (S):(x—1) +(y=2)°+(z+1)* =9 va hai
diém A4(4;3;1), B(3;1;3); M la diém thay doi trén (S). Goi m,n 1an luot 1a gia tri 1on nhat va gi tri
nho nhét caa biéu thirc P =2MA> — MB* . Xac dinh (m—n).

A. 64. B. 68. C. 60. D. 48.
Cau 9. Trong khong gian véi hé truc toa o Oxyz, cho hai diém A(2; —2;4) , B(—3;3;—1) va mit cau
(S):(x—l)2+(y—3)2+(z—3)2 =3. Xét diém M thay doi thuc mit cau (S), gid tri nho nhat cia
2MA* +3MB’ bang

A. 103. B. 108. C. 105. D. 100.
Cau 10. Trong khong gian voi hé toa d0 Oxyz, cho bén diém A(I;O;O), B(2;1;3), C(O;Z;—3),
D(2:0:7). Goi M 1a diém thuge mat chu (S):(x+2) +(y-4)+2°=39 thoa man
MA® +2MB.MC =8. Biét rang doan thing MD dat gia tri 1on nhat. Tim gi4 trj 16n nhat do?

AT B. 2/7 . C. 3/7. D. 47
Cau 11. Trong khéng gian toa do Oxyz, cho 5 diém A(1;0,0), B(-11;0), C(0;-1;0), D(0;1;0),
E(0;3;0). M la diém thay doi trén mit cau (S):x*+(y—1)’+z’ =1. Gi4 trj 16n nhat cua biéu thic
P=2|M+W+M—C|+3|m+m| la:

A. 12. B. 124/2. C. 24. D. 2442.
Cau 12. Trong khong gian v6i hé truc Oxyz, cho mit cau (S):(x+l)2 +(y—4)2+z2 =8 va diém
A(3;0;0);B(4;2;1). Diém M thay d6i ndm trén mat cdu, tim gi4 tri nho nht cua bicu thirc
P=MA+2MB .

A. P=2V2. B. P=3\2. C. P=42. D. P=62.
Céu 13. Trong khong gian v6i hé truc Oxyz, cho mit cau (S): (x+l)2 +(y—4)2 +2z° =8 va diém
A(3 ;0 ;0), B (4 ;2 ;1). Piém M thay ddi ndm trén mit cau, tim gia tri nho nhét cta biéu thirc
P=MA+2MB.

A. P=2V2. B. P=32. C. P=42. D. P=62.
Céu 14. Trong khong gian Oxyz, cho mat cu (S):(x—l)2 +y° +(z—2)2 =10 va hai diém A(1;2;—4)
va B(1;2;14). biém M thay doi trén mét cau (). Gié tri nho nhat ciia (MA+2MB) bang

A. 2482 B. 379 . C. 5v79. D. 382
Céu 15. Trong khong gian Oxyz, cho hai diém A(—I;O;O) va B(2;3;4). Goi (P) 12 mat phing chia

dudng tron  giao tuyén cua hai mat cau  (S)):(x- 1)2 +(y+ 1)2 +z2=4 va
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(S,):x*+)y*+2°+2y-2=0.Xét M, N 1a hai diém bat ky thudc mit phang (P) sao cho MN =1.

Gi4 tri nho nhat cia AM + BN bang

A.S. B. 3. C.o6. D. 4.
Cau 16. Trong khong gian Oxyz, cho cac diém A(0;0;2) va B(3;4;1). Goi (P) la mat phang chira
duong tron giao tuyén ciia hai mit cau (S)): (x—l)2 +(y—1)2 —i—(z+3)2 =25 voi
(S,):x*+y*+2°—=2x-2y—14=0. M, N 1a hai diém thudc (P) sao cho MN =1. Gi4 tri nho nhét cta
AM + BN la

A \B4-1. B. 5. C. \34. D. 3.
Céu 17. Trong khong gian Oxyz cho mt cau (S) c6 phuong trinh x* +)” +2° —4x+2y—22z-3=0 va
diem A(5;3;-2). Mot duong thang d thay doi luon di qua A va ludn cit mat cu tai hai diém phén biét

M, N . Tinh gia tri nho nht cua biéu thic S = AM +4AN .

A. S =30. B.S._ =20. C. S =34-3. D. S =5J34-9.
A A . . 2 x-1 y-2 z=3 . _
Cau 18. Trong khéng gian Oxyz cho duong thing d: = e v mit cau (S):

(x+3) +(y+4) +(z+5)" =729. Cho biét diém A(-2;-2;-7), diém B thudc giao tuyén clia mat cau
(S) va mat phang (P):2x+3y+4z-107=0.Khi diém M di dong trén duong thdng d gia tri nho nhét
ctia biéu thirc M4+ MB bang

A. 5730 . B. 27. C. 5v29. D. \/742 .

Cau 19. Trong khong gian voi hé truc toa d0 Oxyz, cho hai mat ciu (Sl):x2+y2+22:1,

(8,):x* +(y—4) +2* =4 va cac diém 4(4;0;0), B(%;O;OJ, C(1;4;0), D(4;4;0). Goi M la diém

thay doi trén (S,), N la diém thay d6i trén (S,). Gid tri nho nhat cua biéu thic
Q=MA+2ND+4MN +4BC la

A. 24265 . B. 265 . C. 34265 D. 44/265 .
Céu 20. Trong khong gian véi hé toa d0 Oxyz, cho mit cau (S): X+ +2°=2x—4y-4=0 va hai
diém A(4;2;4), B(1;4;2). MN la day cung cua mat cAu thoéa man MN cung huéng véi u =(0;1;1) va
MN =4+/2. Tinh gi4 tri 16n nhat cia [AM — BN]|.

A. 41, B. 442 . C.7. D. V17
Cau 21. Trong khong gian vdi hé toa do Oxyz, goi diém M(a;b;c) (voi a, b, c la cac phan s6 toi
gian) thuoc mit cau (S):x* +y* +2z> —=2x—4y—4z—-7=0 sao cho bicu thitc 7 =2a+3b+6¢ dat gia tri

16n nhat. Khi d6 gia tri biéu thitc P =2a—b+c bang
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A.E. B. 8. C.6. D.S—l.

7 7
Cau 22. Cho x,y,z,a,b,c la céc s6 thuc thay ddi théa man (x+1)2+(y+1)2+(z—2)2:1 va
a+b+c=3. Tim gia tri nho nhét cua P=(x—a)2+(y—b)2+(z—c)2.

A 3-1. B. 3 +1. C. 4-24/3. D. 4+24/3.

Céu 23. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(-2;2;-2); B(3;-3;3). Diém M trong

MA 2 : . L
khong gian théa man VB = 3 Khi d6 d¢ dai OM 16n nhat bang

A. 643 . B. 124/3. C. ﬂ D. 53.

2
Céu 24. Trong khong gian Oxyz, cho mit cau (S):xz+y2+zz+2x—4y—2z+%=0 va hai diém

A(0;2;0), B(2;-6;-2). Piém M (a;b;c) thudc (S) théa man MAMB c¢b gia tri nho nhét. Tong
a+b+c bing
A. —1. B. 1. C. 3. D. 2.

Céu 25. Trong khong gian véi hé truc toa o Oxyz, cho mit cau (S): x* +y* +z* =3. Mot mat phing
(o) tiép xtc voi mit cau (S) va cit cac tia Ox, Oy, Oz lan luot tai 4, B, C théa man
04’ + OB* + OC” =27 . Phuong trinh mt phang (&) 1a:

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

Chu 26. Trong khong gian v6i hé toa do Oxyz, cho mit phing (P):x+y+z-1=0, dudng thing

(d):x—IS :y—22 _ z=37
1 2

thay doi cit mat cau () tai hai diém 4,B sao cho 4B=8. Goi 4', B' 1a hai diém lan luot thuoc mit

va mit cau (S):x’+3’ +2° —8x—6y+4z+4=0. Mot dudng thing (A)

phing (P) sao cho AA4', BB' clng song song véi (). Gia trj 16n nhét cua biéu thirc A4'+ BB’ 1a

A 8+390\/§. 5. 24+;8«/§‘ c 12+59J§. D 16+§O\/§.

Céu 27. Trong khong gian Oxyz cho mit cau (S):x2 +y'+z°=1. Piém M e(S) c6 toa d¢ duong;
mat phéng (P) tiép xuc voi (S )tai M cit céc tia Ox; Oy ; Oz tai cac diém 4, B, C. Gia tri nho nhat
cia biéu thire T =(1+04%)(1+0B”)(1+0C?) la:

A. 24. B. 27. C. 64. D. 8.
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2 2 2
. o o fd=l)y(e=2) (3=
Cau 28. Cho a,b,c,d,e, f 1a cac sO thyc thdéa man , , . Goi gia tri 16n
(a+3) +(b-2) +c* =9

nhiit, gid tri nho nhét ctia biéu thie F =(a—d)’ +(b—e)’ +(c—f)’ lan lugt 1o M,m. Khi do, M —m
béng

A. 10, B. J/10. C.8. D. 22.
Ciu 29. Trong khong gian véi h¢ toa dd Oxyz, Cho diém A(2£;2¢;0), B(0;0;¢) (véi ¢ >0). Diém P di
dong théa man OP.AP+OP.BP+ AP.BP =3. Biét rang c6 gia trj ¢ :% véi a, b nguyén duong va %
t6i gian sao cho OP dat gia tri 16n nhét bang 3. Khi d6 gia tri cia O = 2a +b bang

A. S B. 13. C.11. D. 9.

r— o ]
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GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN GOC VA KHOANG CACH

Cau30. Cho x,y,z 1a ba s thyc thoa x*+y’ +z° —4x+6y—2z—-11=0. Tim gia tri 16n nhat cua
P=2x+2y-z.
A. max P=20. B. max P=-18. C. max P=18. D. max P=12.

x=2
Cau 31. Trong khong gian Oxyz, cho d:{ y=¢ va mit cau (S):x’+)*+z> —2x—4y+2z+5=0.
z=1-t

Toa d6 diém M trén (S) sao cho d(M,d) dat GTLN la:

A. (1,2;-1). B.. (2;2;-1). C. (0;2;-1). D. (-3;-2;1).
Céu 32. Trong khong gian Oxyz, cho diém 4(-3;3;-3)thudc mit phang («):2x-2y+z+15=0va
mit cau (S):(x—2)’ +(y—3)’ +(z—5)* =100 . Dudng thing A qua A, nim trén mit phang () cét (S)

tai 4, B.Dédo dai AB 16n nhét thi phuong trinh duong thang A 1a:

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

cly=3 D.x+3=y—3=z +3.

1 1 3
z=-3+8¢

Céu 33. Trong khong gian Oxyz, cho diém A(-3;3;-3)thudc mit phang («):2x—2y+z+15=0va
mit cau (S) :(x=2)* +(y=3)* +(z—5)* =100 . Puong thang A qua A, nim trén mat phang (a) cit (S)

tai A, B.Déd6 dai AB nho nhit thi phuong trinh duong thang A 1a:

A.x+3=y—3=2 +3. B.x+3=y—3=z +3.
16 11 -10 1 4 6
x=-3+5¢

x+3 y-3 z +3

C.iy=3 . D =
4 16 -11 10

z=-3+8t

Cau 34. Trong khong gian Oxyz, cho hai diém A(3;O;2), B(3; 0;2) va mat clu
x> +(y+2)* +(z—1) =25. Phuong trinh mit phing () di qua hai diém 4, B va cit mit cau () theo
mot dudng tron ban kinh nho nhat 1a:

A.x-4y-5z+17=0. B. 3x-2y+z-7=0.

C.x—4y+5z-13=0. D. 3x+2y+z-11=0.
Cau 35. Trong khong gian v6i hé toa do Oxyz, cho mit phang (P):x-2y+2z-3=0 va mit cau
(S):x*+)y*+2°+2x—4y—2z+5=0. Gia st M e(P) va Ne(S) sao cho MN cung phuong voi

vecto u(1;0;1) va khoang cach giita M va N 16n nhat. Tinh MN.
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A. MN =3 B. MN =1+22 C. MN =32 D. MN =14

Cau36. Cho 4(0;8;2) va mit chu (S):(x—5) +(y+3) +(z-7)" =72 va diém 4(9%-7;23). Viét
phuong trinh mét phang (P) di qua 4 va tiép xac v6i mit cau (S ) sao cho khoang cach tir B dén mat
phang (P) 14 16n nhat. Giai sir n = (1; m; n) 1a mot vecto phap tuyén ciia (P) . Liac do

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

DANG 3
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BAN KiNH MAT CAU, PUONG

TRON
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Ciau 37. Trong khong gian Oxyz, cho mit cau (S):(x—3)2+(y—1)2+22:4 va duong thang

x=1+2t
d:{y=—1+t,(teR). Mit phang chita d va cit (S) theo mot dudng tron c6 ban kinh nhd nhat co

z=—1

phuong trinh 1a
A. y+z+1=0. B. x+3y+5z+2=0.
C.x-2y-3=0. D. 3x-2y-4z-8=0.

Cau 38. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(3;-2;6),B(0;1;0) va mat cau

(S):(x—l)2+(y—2)2+(z—3)2 =25. Mit phing (P):ax+by+cz—-2=0 di qua 4,B va cit (S) theo
giao tuyén 1a dudng tron ¢6 ban kinh nho nhat. Tinh T =a+b+c

A.T=3 B. T=4 C.T=5 D.T=2
Cau39. Trong khoéng gian Oxyz, cho hai diém 4(L,2;4),B(0;0;1) va mit cau
(S):(x+l)2+(y—l)2+22=4. Mit phing (P):ax+by+cz—4:0 di qua A,B va cit (S) theo giao

tuyén 12 mot duong tron c6 ban kinh nhé nhat. Tinh T =a+b+c?
3

A.T:l. B.T=-. C.T=1. D.T=-2.
5 4

Céu 40. Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (S): (x—l)2 +(y—2)2 +(z—3)2 =9, diém
A4(0;0;2). Mat phang (P) qua 4 va cat mit cau (S) theo thiét dién 1a hinh tron (C) c6 dién tich nho
nhat, phuong trinh (P) la:

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

C. (P):3x+2y+22—4=0. D. (P):x+2y+z—2:0.
Céu 41. Trong khong gian Oxyz cho mit ciu (S):(x—l)2 +(y+2)2 +(Z—3)2 =27. Goi (a) la mat
phang di qua 2 diem 4(0;0;—4), B(2;0;0) va cit (S) theo giao tuyén la dudng tron (C) sao cho khoi
nén c6 dinh 1a tim cuia (S), 1a hinh trdn (C) c6 thé tich 16n nhat. Biét mit phang () cé phuong trinh
dang ax+by—z+c=0,khid6 a—b+c bing:

A. 8. B. 0. C.2. D. -4.
Cau 42. Trong khong gian voi hé truc toa d0 Oxyz, cho mit cau (S) co phuong trinh la
X+’ +2°=2x-2y-6z+7=0. Cho ba diém 4, M, B ndm trén mit cau (S) sao cho AMB =90°.

Dién tich tam giac AMB c6 gia tri 16n nhit bang?
A. 4. B. 2. C. 4r. D. Khéng ton tai.
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Ciu 43. Trong khong gian Oxyz, cho diém M(%;?;OJ va mit cau (S);x2 +y*+z* =8. Pudng
thing d thay doi, di qua diém M, cdt mit cdu (S) tai hai diém phéan biét 4, B. Tinh dién tich 16n nhét
S cua tam giac OAB.

A S=A7. B.S=4. C. S=247. D. S=242.

x+1 y+1 z+1
2 1 2

Cau 44. Trong khong gian véi hé truc Oxyz cho hai duong thang A, : va

A x-l o y-1 z-1

21 3 . Tinh dién tich mit cau c6 ban kinh nho nhét, ddng thoi tiép xuc véi ca hai

dudng thang A, va A,.

D.R=

J17
17

x =2t x=3-¢
Cau 45. Trong khong gian voi hé toa dd Oxyz, cho hai dudng thing d:qy=t vad,:qy=t'
z=4 z=0

Viét phuong trinh mit cau () c6 ban kinh nho nhat tiép xtic v6i ca hai duong thing d, va d,.
A (S):(x+2) +(y+1) +(z24+2) =4 B. (8):(x=2) +(y-1)" +(z-2)" =16.
C.(8):(x=2) +(y-1) +(z-2)* = 4. D. (8):(x+2) +(y+1)* +(z+2)* =16.
Ciu46. Trong  khong  gian  Oxyz cho hai dudng  thing  chéo  nhau

x=4-2¢ x=1
d :iy=t ,(teR),d,:qy=t" ,(t'eR). Phuong trinh mat cau c6 ban kinh nho nhét tiép xtic v6i ca

'

z=3 z=-—t

hai duong thang (d,),(d, ) la:

3V, » 9 3V, » 3

Ao | x+—=| +y +(z+2) =—. B.|x—=| +y +(z-2) =—.

(xe2] o2y =5 (x-3] +r (-2 =3

3V ., > 9 3 ., 3

C.olx—=| +y +(z-2) =—. D.|x+=| +y +(z+2) =—.

(x-2] 4y (-7 =2 (x02] 4pre(eey =3
N n . . . 2 r—4 y—-1 2z+45 .
Ciu47. Trong khong gian Ozyz, cho hai duong thang A : 3 = " = 5 va
r=2 y+3 =z At o4 mat cAu tidp xtc véi ca hai due hi \ i (S) 14 ma
A -3 —T.Trong tat ca mdt cau ti€p xuc voi ca hai dudong thing A va AZ.G()I( ) la mat

cau c6 ban kinh nho nhat. Ban kinh cta mit cau (S)1a

A N2, B. /6 . C.\24. D. 3.
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Cau48. Trong khong gian Oxyz cho miat cau (x—3)2 +(y—1)2 +z°=4 va duong thing

x=1+2t

d:qyy=-1+t,teR. Mit phang chita d va cit (S) theo mot duong tron cd ban kinh nho nhat co
z=—t

phuong trinh 1a
A. y+z+1=0. B. x+3y+5z+2=0. C.x-2y-3=0. D. 3x-2y-4z-8=0.

Cau 49. Trong khong gian vdi hé truc toa d§ Oxyz , cho mat cau (S) : (x—l)2 + (y + 2)2 +z7 =4 cb thm
I va mit phang (P):2x—y+2z+2=0. Goi toa do diém M(xo;yo;zo) thuc (P) sao cho doan IM
ngan nhat. Tong T = x_ + y_ +z_ bang

A2 B. U C. 14 p. 1

3 3
Cau 50. Trong khong gian véi hé toa do Oxyz, cho mit cau (S) tam /(1;-2;1); ban kinh R=4 va

\ M X y—l z+1
duong thang d :—=——=
g g 2 2 -1

. Mit phing (P) chita d va cdt mit cau (S) theo mdt duong tron cé
dién tich nho nhat. Hoi trong cac diém sau diém nao c6 khoang cach dén mit phang (P) lon nhit.

A. 0(0;0;0). B. A[l;%;—%). C. B(—l;—2;—3). D. C(2;l;0).
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CHU DPE 7
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT CAU

DANG 4
MAT PHANG LIEN QUAN PEN MAT CAU

Bai todn. Cho diém A4 va mit cau (S) c6 tim /, ban kinh R, M la diém di dong trén (S). Tim gid tri

nho nhit va gia tri 16n nhét ctia AM .

Phwong phap giai

M,

Xét A nam ngoai mit cau (S). Goi M M, lan luot 1a giao diém cua duong thing Al véi mat cau
(S)(AM1 < AMz) va (@) la mit phing di qua M va dudng thing A/. Khi d6 () cit (S) theo mot

duong tron 16n (C).

Ta ¢6 M,MM,=90", nén AMM > va m la cac goc tu, nén trong cac tam gidc AMM, va
AMM, tacd Al —R=AM, < AM < AM, = Al +R

Tuong tu véi 4 nam trong mit cau ta cé R— Al < AM < R+ Al
Vay min AM =| Al - R|,max AM =R+ Al
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DANG 1

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BIEU THUC

Cau 1. Trong khong gian véi hé truc toa d0 Oxyz, cho cac diém A(O;—1;3),B(—2;—8;—4),
C(2;-1;1) vamat cdu (S):(x—1)"+(y=2)" +(2=3)" =14. Goi M (x,;, 2, ) 1 diém trén (S) sao
cho biéu thirc |3m —2m+ATC| dat gid trj nho nhét. Tinh P=x,, +y,,.

A.P=0. B. P=6. C. P=414. D. P=3J14.
Loi giai
Chon B
Goi J 1a diém théa man 3J4 —2JB+JC =0 < 2JO+304-20B+0C =0 < 20J =304-20B+0C
= J(3;6;9).
Ma 3MA~2MB + MC = 2MJ +(3J4~2JB +JC) nén |3m—2m+ATC|=|2W|

Do d6 ‘3@—2}\@“\70’

& ‘ZM—J

min min

Mt khac: (S) co tam 7(1;2;3), ban kinh R =+14 va IJ =214 > R = diém J nim ngoai mit ciu

nén IJ cit mit cau (S) tai hai diém M,,M,.

x=1+2¢t
Phuong trinh dudng thang (IJ): y=2+4t,teR.
z=3+6t
x=1+2¢ |
o o ly=2+4 h=7
Xét hé phuong trinh: L =34 61 < L
(1P 4(y=2f 4(z3) =14 L7 2

Suy ra M, (2;4;6),M2(0;0;O),M1J:M;M2J=3\/ﬁ.

Vay ‘3@—2%%70

S ‘2]\7]

SM=M,.

P=x,+y,=2+4=6.
Cau 2. Trong khong gian véi hé toa do Oxyz cho ba diem 4(8;5,-11),B(5;3;—4),C(1;2;-6) va mit
cAu (S):(x—2)2 +(y—4)2 +(z+l)2 =9. Goi diém M(a;b;c) 1a diém trén (S) sao cho|m—m—]\TC|

dat gia tri nho nhat. Hiy tim a+b .
A. 6. B. 2. C. 4. D. 9.
Loi gidi
Chon B
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N
n C

B
Goi N la diém théa man NA— NB—NC =0, suy ra N(-2;0;1).
Khi do: ‘W—W—ATC‘:‘(m+m)—(m+ﬁ)—(m+N—C>‘2‘(M—W?—N—C)—m‘=MN.

Suy ra |m —MB —M—C| nho nhit khi MN nho nhit. Mt cau (S) cO tam 1(2; 4;—1) , suy ra:

x=242t¢
NI =(4;4;-2)=(2;2;-1). Phuong trinh N/ =< y =4+2¢. Thay phuong trinh NI vao phuong trinh (5)
z=—1-t
2 2 2 2 t=1
taduogc: (2t) +(2t) +(—t) =9 =1 Ly

Suyra NI cdt (S) tai hai diém phéan biét N, (3;6;-2), N, (0;2;0).
Vi NN, > NN, nén MN nh¢ nhét khi va chi khi M = N,. Vay M (0;2;0) 1a diém cén tim.
Suyra: a+b=2.
Cau3. Cho mit cdu (§):(x—2) +(y—1)" +(2-3)" =9 va hai diém 4(1; 1;3), B(21;9; —13).
Diém M (a ; b; c) thudc mit cau (S) sao cho 3MA4° + MB® dat gia tri nho nhét. Khi do gia tri cta bicu
thirc T = a.b.c bing

A. 3. B. 8. C.6. D. —-18.

Loi giai

Chon B
Goi diém / thoa man 3/4+B=0=1(6;3;-1).
Khi d6 3MA> + MB* =3(Mi +IA) +(MI +1B) =4MI* +314° + 18> + 2MI. (314 + IB)
=4MI’* +314° +IB”.
Do 3I4% + IB* khong d6i vi ba diém 4;B;1 cb dinh nén 3MA”> + MB’ dat gia tri nho nhat khi MI nho
nhat. Khi 46 M 1a giao diém cta duong thing LJ voi mit cau (S), (J(2;1;3) la tam cua mat cu

(S)).
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x=2+42t
Ta c6 phuong trinh duong thing IJ 1a ¢y =1+t =L/ N(S)=
z=3-2¢

M (4;2;:1)
M,(0;0;5)

Kiém tra IM, < IM, (3<9) nén M, (4;2;1) la diém can tim. Vay T = ab.c =8.
\ 1
Céu 4. Trong khong gian Oxyz cho A(0;0;2), B(1;1;0) va mit cau (S):x* + +(z—1)2 =7 Xét
diém M thay déi thuoc(S). Gia tri nho nhat cta biéu thire MA® +2MB* bang
19 21

B2 C.—. D. =—.
4 4 4

AL
2
Loi giai
Chon C

Mt ciu (S) cd tim I(O ;0 ; 1),bénkinh R:%'

Goi K 1a diém thoa man @+2ﬁz():l((% ; % ; %)
Taco
2 2 — \2 — —=\?
MA> +2MB :(MK+KA) +2(MK+KB)
:3M1<2+KA2+2KBZ+2W(@+2E)=3MK2+KA2+21<BZ.

Biéu thirc MA® +2MB* dat GTNN khi va chi khi MK dat gié tri nhé nhat.

. .. 1 1
Véi M thay doi thude(S)ta co MK, =|KI - R| :‘1—E =
Vay (MA* +2MB*) =3MK, +KA* +2KB’ _3,8,4.0

min 4 3 3 4

Céu 5. Trong khong gian toa d0 Oxyz, cho 2 diém 4, B thay di trén mat cau x° + y* +(z—1)* =25 thoa
méin AB = 6. Gia tri 16n nhét ciia biéu thirc 04° - OB’ 1a
A. 12. B. 6. C. 10. D. 24.

Loi giai

Chon A

Mit cau x* +y° +(z—1)* =25 c6 tam 1(0;0;1).

Vi 4, B cung thugc mat cAutdm 7 nén I4=1IB.

—\2 —\2 — —\2 JEE— —\2

04> - OB’ = (OA) —(03) = (01+1A) —(01+JB)

= 2@(ﬁ —E) =201.BA= 201.BA.cos @, voi ¢ = (ﬁ,ﬂ) .

Suy ra biéu thirc 04> —OB* dat GTLN khi va chi khi ¢ =0.

Vay max (04> - OB’ )=2.1.6.cos0=12.
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Cau 6. Trong khong gian véi hé truc toa d6 Oxyz,cho mat ciu (S): (x—l)2 +(y—2)2 +(z+1)2 =9 va
hai diem 4(4;3;1), B(3;1;3); M 1a diém thay doi trén (S). Goi m,n 1a gia tri 16n nhét va gia tri nho
nhét cua biéu thae P =2MA> — MB? . X4c dinh (m - n)
A. 64 . B. 68. C. 60. D. 48.
Loi giai

Chon C
Xét diém 7 sao cho: 214 — 1B = 0. Gia sir I(x;y;z), taco:
H(4—x;3—y;l—z),ﬁ(3—x;1—y;3—z).

2(4—x)=3—x
Do d6: 2I4-IB=0<1{2(3-y)=1-y < I(5;5;-1).

2(1—z)=3—z

- —\2 - —\2
Do d6: P =2MA*> — MB? = 2(M1 +1A) —(MI + IB)
_OMI +204 +4MITA _(W LB + 2A71'.E)
3% ~74%2 T2 a0 (~T4 B 2 2 2 A (~74 T
—MI +2I4 —1B +2M1(21A—IB) — MI* +2I4> - IB +2M1(21A—IB)
— MI? +214> - IB>.
Do I ¢6 dinh nén [4°,IB* khong d6i. Vay P 16n nhét (nho nhéat) < MI? 16n nhat (nhé nhat). < MI 16n

nhit (nho nhit) < M 1a giao diém cua dudng thing IK (voi K (1; 2;—1) 1a tAm cua mit cau (S)) v6i mit

cau (S).
Ta c6: MI di qua 1(5;5;-1) va c6 vecto chi phuong la K7(4;3;0).
x=1+4¢

Phuong trinh cua M7 1a: {y=2+3t

z=-1.

Toa do diém M can tim tmg véi gi tri t 1a nghiém ctia phwong trinh:

3
t==
(1+41-1) +(2+3t=2) +(-1+1) =9 = 257 =9 & 53
t=—=,
5
Véi t:§:>M1 (H;Q;—IJ:M1122 (min).
5 5°5
. 3 71 m=P =48
Voit=—==>M,| ——=;—=;-1|= M,I =8 (max). Vay = m—n = 60.
5 5’5 n=P. =-12
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Cau 7. Trong khong gian véi hé toa d6 Ozyz, cho tam giac ABC véi A(2;1;3), B(l;—1;2),
0(3;—6;0), D(Q;— 2;— 1).Diém M(x;y;z) thugc mat phang (P) z—y+2+2=0 sao cho
S = MA® + MB* + MC® + MD” dat gia tri nho nhat. Tinh gié tri cta biéu thirc
P=2"+9y"+72.
A. P=6. B. P=2. C. P=0. D. P=-2.
Loi giai
Chon A

Vi moi diém I ta co

§ = aNA 4 NB® + NC* =2(NT + 14) +(Ni + 1B + (N7 +1¢)

— 4N +2ﬁ(2ﬂ+ﬂé+ﬁ)+2m2 VB 4+ IC

Chon diém I sao cho 234—}—5—}—5 :6

2IA+ IB +1C = 0 < 4IA + AB + AC = 0 Suy ra toa o diém I 1a I(0;1;2).

Khi d6 S = 4NI* + 2IA* + IB* + IC?, do @6 S nho nhat khi N 14 hinh chiéu ctia I 1én mit phang

(P).

r=0+1
Phuong trinh dudng thang di qua I va vudng goc véi mat phang (P ) lajy=1—t
z=24+1

Toadd diém N (t1—t:2+t)€ (P)=t—1+1t+2+t+2=0st=—1= N(-1;21).

Ciu 8. Trong khong gian vai hé truc toa d6 Oxyz, cho mat cau (S):(x—1)* +(y—-2)*+(z+1)* =9 va hai
diém A4(4;3;1), B(3;1;3); M la diém thay doi trén (S). Goi m,n 1an luot 1a gia tri 16n nhit va gi tri
nho nhat cta biéu thire P =2MA> — MB* . Xac dinh (m—n).
A. 64. B. 68. C. 60. D. 48.
Loi gii
Chon C
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Goi 7 1a diém thoa man 2I4-1B=0
= 1(2x, = X532y, = 5322, = 2;)
= 1(5;5;-1).
Suy ra / 1a diém cb dinh.
Suy ra P dat gia tri nho nhat khi M7 dat gia tri nho nhat, P dat gia tri 16n nhat khi M7 dat gia tri 16n nhat.
(S):(x=1)*+(y-2)°+(z+1)> =9 cotam J(1;2;—1) vaban kinh R=3
Suyra IJ =5
Ma M 1a diém thay doi trén (S)
Do do:
minM[ =IM,=J[-R=5-3=2
max MI =IM,=JI+R=5+3=8
Suyra m—n=8 —2>=60
Cau 9. Trong khong gian voi hé truc toa dd Oxyz, cho hai diém A(2; —2;4) , B(—3;3;—1) va mit cau
(S):(x—l)2 +(y—3)2+(z—3)2 =3. Xét diém M thay dbi thudc mat cau (S), gid tri nho nhit cia
2MA* +3MB’ bang

A. 103. B. 108. C. 105. D. 100.

Loi giai

Chon C

Mit cau (S) cO tim 1(1;3;3) ban kinh R=+/3.

Goi E la diém thoa man: 2EA+3EB=0. Suy ra E(-L11).

Xét P=2MA* +3MB* =2(ME + EA) +3(ME+ EB) =5ME* +2E4* +3EB".
P dat gia tri nho nhét khi va chi khi ME dat gia tri nho nhat.

IE=23>R suy ra diém E nam ngoai mit cau nén ME nhé nhat bang

IE-R=23-3=13.

Vay P=2MA’ +3MB* =5ME* +2EA” +3EB* =105.
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Cau10. Trong khong gian v6i hé toa dd Oxyz, cho bén diém A(1;0;0), B(213), C(0;2;-3),

D(2;0;\/7). Goi M 1a diém thudc mat cau (S):(x+2)2+(y—4)2+22=39 théoa man

MA® +2MB.MC =8 . Biét ring doan thing MD dat gid tri 16n nhat. Tim gi4 tri 16n nhét d6?
A AT B. 24/7. C.3V7. D. 47 .

Loi giai

Chon B

+ Mt cau(S): (x+2)* +(y—4)* +z° =39¢c6 tam 1a 1(-2;4;0), bén kinh R=39.
Goi M(x,y,z)e(S).Tacd: x> +y* +z> =19-4x+8y.

MA* =(x=1"+y" +2°=20-6x+8y.

MB=(2-x;1-y;3-2); MC =(-x;2—y;-3-12).

MBMC =-2x+x>+2-3y+)*—9+2=19-4x+8y—2x-3y—7 =—6x+5y+12.
Suy ra MA®> +2MB.MC =—-18x+18y+44.

Theo gia thiét MA> + 2MB.MC =8 <> —18x+18y+44=8 & —x+y+2=0.

Dodo M e(P):—x+y+2=0.

8 , . \ .
Ta co d(I;(P))= u =+/32 <+/39 nén mat phang (P) cat mat cau (S) theo giao tuyén la duong tron

V2
(C)co ban kinh R, voi R =vR* —d* =+/39-32 =17 .

D,M (P)

= D,M e(C). Do dé6 do dai MD 16n nhat bang 2R, =2+/7 .
D,M €(S)

Mat khac ta co {

Cau 11. Trong khong gian toa do Oxyz, cho 5 diém A(1;0,0), B(-1;1;0), C(0;-1;0), D(0;1;0),
E(0;3;0). M la diém thay doi trén mit cau (S):x* +(y—1)*+z" =1. Gi4 tri 16n nhét cta biéu thic
P:2|M+W+ATC|+3|E+W| 1a:
A.12. B. 1242 . C.24. D. 244/2.
Loi gidi
Chon B
Mit cau (S):tam 7(0;1;0) ban kinh R=1
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Goi trong tam tam giac ABC 1a G(0;0;0), trung diém DE 1a N(0;2;0)

do G,N déunam trén (S) va  1a trung diém GN nén GN la dudng kinh cua ()
P=2W+W+ATC|+3|W)+M—E|:2|3A7G’|+3|2Wv|
=6MG +6MN =6(MG +MN)

Ta c6: (MG+MN)’ <2(MG” + MN?)=2GN’ =8

Suy ra MG+ MN <22

Vay gia tri 16n nhit caa P 1a 1242 .

Cau 12. Trong khong gian v6i hé truc Oxyz, cho mit cau (S):(x+l)2 Jr(y—4)2+z2 =8 va diém

A(3;O;O);B(4;2;1). Piém M thay ddi nadm trén mat cu, tim gia tri nho nhit cta biéu thic

P=MA+2MB.
A. P=22. B. P=32. C. P=42. D. P=62.
Loi giai
Chon D

Nhén xét: diém A4, B ndm ngoai mit cau (). Mt cau () c6 tim I(-1;4;0),R = 2.
Taco: [4 =42 =2R,E = IAN(S) = E(1;2:0).

Goi F la trung diém cua [E = F(O;3;O).
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Tam gidc IFM va IMA ¢ AIM chung va -1 =L =M A sing - avair .
M 2 4
Su raM—A=£=2:>MA=2MF.
M~ Ml

Ta c6: MA+2MB=2(MF +MB)>2FB=62.
Vi F ndm trong (S) va B namngoai (S) nén dau "="xdy rakhi M = BF n(S).
Cau 13. Trong khong gian voi hé truc Oxyz, cho mat ciu (S) : (x+1)2 +(y—4)2 +z> =8 va diém

A(3 ;0 ;O), B (4 ;2 ;1). Piém M thay ddi nam trén mat cau, tim gia tri nho nhét cua biéu thirc

P=MA+2MB.
A. P=22. B. P=32. C. P=42. D. P=62.
Loi giai
Chgon D

Giasut M(x;y;z).
Ta co: W:(x—?);y;z), m:(x—4;y—2;z—l).

Va (x+1) +(y=4) +2" =8 < 3] (x+1) +(y-4) +22-8]=0.

Taco: P=MA+2MB = \(x=3)" + " +2* +2|/(x—=4) +(y—-2)’ +(z—1)’

:J(x_s)z 372 3 (1) (v -4) +2° _8}+2J(x_4)2+(y_2)2 +(z-1)

2

= 4 4y 24y 42 36 +2\(x—4) +(y—2) +(z-1)

=2 ¥ (r=3) 2 (w4 (-2 + (1)

=2[\/X2 +(y-3) +2 +\/(4—x)2 +(2-») +(1—Z)2}

Ap dung bét dang thic Minkowxki:

Va2 102+ 4 Jd +& + 2 2 \(a+d) +(b+e) +(c+f) .

Dau bang xay ra khi: %:é:£>0.

e f

= P22(x+4-x) +(y-3+2-y) +(z+1-2) =247 +(-1) +(1) =632
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4¢
xX=—
t+1
X 3 _2t+3
C === =t>0 YT
Déu bang xay ra khi: {4—x 2-y -z = ;
(x+1) +(y—4) +2°=8 =77
st+1Y (=2t-1Y (¢t Y
+ + =8
t+1 t+1 t+1
x_4+4\/133
x=4—’1 2344133
t+
34++/133
= y r+1 = 234 133.
¢ Z_1+\/133
P 23+4/133
22t -2t—6=0 t_1+\/133
22

Vay gid tri nho nhét ctia biéu thirc 13 6+/2 .

Céu 14. Trong khong gian Oxyz, cho mat cu (S):(x—l)2 +y° +(z—2)2 =10 va hai diém A(1;2;—4)

va B(1;2;14). biém M thay doi trén mét cau (). Gié tri nho nhat ciia (MA+2MB) bang
A. 24/82. B. 3479 . C. 5J79. D. 382

Loi giai

Chon D

() c6 tam I(1;0;2) vabankinh R =+/10.

Ta cd I4 =210 = 2R nén ton tai diém C ¢b dinh sao cho MA=2MC VM €(S) (1).

That vy, goi (a;b;c) 1a toa do diém C. Khi do, véi moi diem

M(x;y;z)e(S)=x"+y* +2° =2x+4z+5, ta co:

MA =(x=1) +(y=2) +(z+4) =x*+y* +2° —2x -4y +8z+21

=2x4+4z4+5-2x-4y+8z+21=-4y+12z+26.

MC? :(x—a)2 +(y—b)2 +(z—c)2 =x"+y +z"=2ax—-2by—2cz+a’ +b* +c

=2x+4z+5-2ax-2by—-2cz+a’ +b* +c’ =(2—2a)x—2byJr(4—20)z+a2 +b*+ P +5.

Nén (1) < MA® =4MC* VM €(S)

& -4y +12z+26=4[(2-2a)x-2by+(4-2c)z+a’ +b’ +c* +5] Vx, .z
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4(2—2a)=0 b:%
4

& ( ) Rt a=lc>C(1;l;lj.
4(4-2c)=1 | 272
4(a2+b2+c +5)=26 |°73

J10

Lic nay, IC:T<R<IB:2\/§ nén C nam trong (S) con B nam ngoai (S) va

MA+2MB =2MC +2MB =2(MC + MB) > 2BC = 3/82..

Diéng thitc xay ra <> M 14 giao diém ctia doan BC va mit cau (S).

Vay min(MA+2MB)=382.

Céu 15. Trong khong gian Oxyz, cho hai diém A(—I;O;O) va B(2;3;4). Goi (P) 12 mat phing chia
dudng tron  giao tuyén cua hai mat cau  (S)):(x- 1)2 +(y+ 1)2 +z2=4 va
(Sz):x2 +y +22+2y-2=0.Xét M, N 1a hai diém bat ky thudc mit phing (P) sao cho MN =1.

Gié tri nho nhat cia AM + BN bang
A.S. B. 3. C.o6. D. 4.
Loi giai
Chon A

N D
7 C¢ M
Al/

2 2 2 2 2 2
-1) +(y+1) +z" =4 +y +z"=2x+2y-2=0
* X¢ét hé (x ) (y ) z @{xz y2 22 rrey =x=0
X+ +z27+2y-2=0 X +y +z +2y-2=0

Vay (P):x=0 ((P) chinh 1a mat phang (0yz)).
Goi C(0;0;0) va D(0;3;4) 1an luot 13 hinh chiéu vudng gbc cua A(-1;0;0) va B(2;3;4)trén mat

phang (P).Suyra AC=1, BD=2, CD=5.

* Ap dung bét déng thie Va? +5> +~/c® +d> > \/(a+c)2 +(b+d)2 , ta dugc

AM + BN = AC? + CM? ++/BD? + DN?

> J(AC +BD) +(CM + DN’

> J9+(CM + DNY
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Laicé CM +MN+ND>CD =5 nénsuyra CM + ND>4.Dodé AM +BN >5.

, . A BD
bang thuc xay rakhi C, M, N, D thang hang theo thtr tu d6 va —C =——,thcla M O;i;E va
CM DN 5

15
N O;Z;ﬁ .
5°15
Vay gié tri nho nhit cia AM + BN 1a 5.
Céu 16. Trong khong gian Oxyz, cho cac diém A(0;0;2) va B(3;4;1). Goi (P) 1a mit phang chira
duong tron giao tuyén cia hai mat ciu (S]):(x—l)2 +(y—1)2 +(z+3)2 =25 voi

(S,):x’+y*+2z*=2x—2y—14=0. M, N la hai diém thudc (P) sao cho MN =1. Gia tri nho nhét cua

AM + BN 1a
A. \34-1. B. 5. C. 34, D. 3.
Loi giai
Chon B
B
0 / )X
, DU/ . 3
i ’/’ F}. ’/1

- {(Sl):(x1)2+(y1)2+(z+3)2=25 (1)

(8,):x’+y*+2° —2x-2y-14=0 (2)
Léy (1) trir (2), ta dugc 6z =0 hay
(P):z=0 ticla (P)=(Oxy).
D& thdy 4, B ndm khac phia déi v¢i (P), hinh chiéu cia 4 trén (P) 1a O, hinh chiéu cia B trén (P)
la H(3;4;0).
Liy A' sao cho A4 = MN.

Khi d6 AM + BN = A'N + BN > A'B va cuyc tri chi xay ra khi MN cung phuong OH.

Lay W:@=(§;i;0j.
|OH| 55

Khi d6 vi A4’ = MN nén A'@;%;oj. Do d6 AM +BN = A'N+BN > A'B =5.
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Céu 17. Trong khong gian Oxyz cho mit cau () c6 phuong trinh x* +)” +2z° —4x+2y—22z-3=0 va

diem A(5;3;-2). Mot duong thang d thay d6i luon di qua A va ludn cit mat cu tai hai diém phén biét
M, N . Tinh gia tri nho nhat ctia biéu thicc S = AM +4 AN .
A. S, =30. B.S_ =20. C. S, =34-3. D. S =5/34-9.
Loi giai
Chon D
Mit cau () c6 tam 7(2;-1;1), ban kinh R =3.

Al =\34>R= 4 nam ngoai mat cau (S)

Do hai diém M, N nam & vi tri hai ¢du mot day cung nén dé S thi N nam gitta 4 va M . Goi H
1a trung diém MN = [H 1 MN,NH = %MN

S=4(AH - NH)+ AH + NH =54H -3NH

S=5JAI? —IH? —3JR* —IH? =5\34—x* —339—x*,x = IH

Xétham sb f(x)=5v34-x* =3J9-x>,(0<x <3)

f'(x): —5x N 3x :x( -5 N 3 ]
V3d—x2 3F-x° V3d—x2 J3P-x°

-5 3
Xeét + >0
[\/34—)8 \/9—x2j

& 59— x? <33d—x? > 225-25x? <9.34—9x> <> 16x> +81> 0 (ludn dung )

Suyra : f'(x)20,Vx€[0;3), /"(x)=0<x=0= f(x) dong bién trén [0;3)

Suy ra r{r()1_i31)1f(x)=f(0):5\/3_4—9.

Ciau 18. Trong khong gian Oxyz cho duong thang d:xz—lzy;2=z—3

va mit cau (S):

(x+3)2 +(y+4)2 +(z+5)2 =729. Cho biét diem A4(-2;-2;-7), diém B thudc giao tuyén ciia mit cau
(S) va mat phang (P):2x+3y+4z-107=0.Khi diém M di dong trén duong thdng d gia tri nho nhét

ctia biéu thirc M4+ MB bang
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A. 5430 B. 27. C. 5v29. D. 742 .

Loi giai

Chon A

Mit cau (S) co tam I(—3;—4;—5) va ban kinh R =27.

Pudng thing d c¢6 1 véc-to chi phuong 1a u = (2;3;4)=d L(P).

Goi K 1a giao diém ctia mat phang (P) va dudng thang d . Vi I ed nén K 1a tim cta dudng tron giao
tuyén va KB 1 d .

Taco IA=(1;2-2)=I4=3 va [Au=0=>14 1 d.

[2.(-3)+3.(—4) +4(-5)-107]

Do M di dong trén dudng thang d (truc cua dudng tron giao tuyén) va B thudc dudng tron giao tuyén

=529 va KB=+R*—IK* =2.

Ta tinh duoc IK = d([,(P))

nén biéu thirc MA + MB nho nhét khi va chi khi M = ABNd .

Khi do, ta co6 ﬂ:ﬁz3 va MI+MK =IK =529 .
MK KB 2

Suy ra MI:3\/E, MK =229.
Tacd AM = I4% + MI* =330 :BM:%AM:N%.

Vay gi4 tri nho nhét cia MA+MB 12 AM + BM =330 +2+/30 = 5v30.
Cach 2:
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Ta co (S) 6 tam I(-3;—4;-5) ban kinh R=27.
Dé thdy d di qua 1(-3;—4;-5)va vudng goc véi (P).
(P) cat (S)theo duong tron c6 ban kinh r=2
Med < M(1+26,2+36,3+41).

Taco T =MA+MB=MA+~NMH? +r>.

Lai c6 MH =d(M;(P)) = [200-87] _ \@t—%@‘.

V29
Suyra T =29 +1161+125 +1/29(t-3)’ +4 =29 (r+2)2+2%+@ (t—3)2+219.

Xét &—(Hz-ij ;—(3—z~ij:>&+$—[5-ij
Dods 7= (i i) > VB [i-+7] =550 .
Cau 19. Trong khong gian véi hé truc toa d0 Oxyz, cho hai mat ciu (Sl):x2+y2+22:1,

(8,):x* +(y—4) +2* =4 va cic diém 4(4;0;0), BG;O;O), C(14;0), D(4,4;0). Goi M 1a diém

thay d6i trén (S,), N 1a diém thay d6i trén (S,). Gia tri nho nhdt cia biéu thic
Q=MA+2ND+4MN +4BC la

A. 24265 . B. /265 . C. 34/265. D. 44265 .
Loi giai
Chon A
(8):x"+y*+2° =1 nén (S,)co6 tam O(0;0;0) va ban kinh R =1

(Sz):x2+(y—4)2 +2* =4 nén (S,)co tam 1(0;4;0) va ban kinh R, =2

Vay cac diém A(4;0;0), B(%;O;Oj, C(1;4;0), D(4:4;0), 0(0;0;0)va 1(0;4;0) cung thude (Oxy)
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Nhan thdy OB.OA = OM?*suy ra OM 1a tiép tuyén ciia dudng tron ngoai tiép tam giac MAB
Do d6 AMOB d6ng dang AAOM

:M—A:%=4:>MA:4MB
MB
Hoan toan tuong tu @:£=2:>ND=2NC
NC NI

O =MA+2ND+4MN +4BC =4(MB+ NC + MN)+4BC > 4BC +4BC =8BC = 2265
Cau 20. Trong khong gian v6i hé toa dd Oxyz, cho mit cdu (S):x*+y° +2° —2x—4y—4=0 va hai
diém A(4;2;4), B(1;4;2). MN la diy cung cta mat ciu thoa man MN cung huéng véi i = (0;1;1) va

MN =442 Tinh gi4 trj 16n nhét cua |AM — BN].

A. V/41. B. 42 . C.7. D. 17 .
Loi gidi
Chon C
A
A’
. M
N

Tam 7(1;2;0), ban kinh R =3.
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Tacé 1A= (3;0;4) = 14=5, IB = (0;2;2)= IB = 24/2 nén diém A(4;2;4) nam ngoai mit cau (S) va
diém B(1;4;2) ndm trong mit cau (S).

Do MN cung huéng véi i = (0;1;1) suy ra W:(O;k;k),k >0 do MN =42 suyra M—N:(O;4;4).
Goi A'=T_(A),suyra 4" =(4;6;8). Khi d6 AMNA' 14 hinh binh hanh nén AM = A'N

Taco |AM —BN|=

A'N—BN| < A'B, d4u bang xay rakhi 4’, N, B thing hang <> N 1a giao diém cua

mit cdu v6i duong thang 4'B. (Piém N ludn ton tai).

A'B = (-3;-2;-6) suyra A'B=1/(-3)’ +(-2)* +(-6)* =7.

Vay [AM —BN| =A'B=7.

Cau 21. Trong khong gian voi hé toa d6 Oxyz, goi diém M(a;b;c) (v6i a, b, c 1a cac phan sb tdi
gian) thuoc mit cau (S):x* +y* +2z> —=2x—4y—4z—-7=0 sao cho bicu thitc 7 =2a+3b+6¢ dat gia tri

16n nhat. Khi d6 gia tri biéu thitc P =2a—b+c bang

A.E. B. 8. C.6. D.S—l.
7 7
Loi giai
Chon C

Xy 2x—dy-4z-7=0 (x—-1) +(y-2) +(z-2)" =16.

M (a;bic)e(S) e (a—1) +(b-2) +(c-2) =16.

Taco: [2(a—1)+3(b-2)+6(c-2)| s\/(z2 #3467 ) [ (a=1) +(b-2) +(c-2)"].

<:>|2a+3b+6c—20|£28 =2a+3b+6c-20<28 = 2a+3b+6c<48.

15
a=—
2“+3i’+26_248 2a+3b+6c=48 276
Diu"=" xayrakhi: {| L -=2"2 <134-2b=-1 ip==2
2 3 N 7
a-1_¢-2 aTe= .38
2 6 7
15 2
VéyP:2a—b+c:2.—5——6+§:6.
7 7 7

Ciu22. Cho x,y,z,a.b,c 1a cic sb thuc thay dbi thoa man (x+1) +(y+1) +(z-2) =1 va
a+b+c=3. Tim gia tri nho nhat cua P=(x—a)2+(y—b)2+(z—c)2.

A 31, B. V3 +1. C. 4-2/3. D. 4+2/3.
Loi gidi
Chon C
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()

™
N

Goi M (x;y;z)= M thudc mit cau (S)tam /(-1—1;2)ban kinh R =1

Goi H( a;b;c) = H thudc mit phang (P):x+y+z-3=0

Ta co d(l,(P)) = w =3>R=> (P)va (S) khong c6 diém chung

5
P:(x—a)2 +(y—b)2 +(z—c)2 = MH* dat gia tri nho nhat khi vi tri cia M va H nhu hinh v&
Khido HI =d(I,(P))=~3= HM = HI-R=~3-1
Do ds P, =(V3-1) =4-23.

Céu 23. Trong khong gian voi hé toa dd Oxyz, cho hai diém A(-2;2;-2); B(3;-3;3). Piém M trong

. M4 2 : . L
khong gian théa man VB = 3 Khi d6 d¢ dai OM 16n nhat bang

A. 633 B. 124/3. C. % D. 5V3.
Loi gidi
Chon B
Goi M (x;y;z).

MA 2
Tacd — == <> 3MA=2MB < IMA*> = 4MB*
MB 3

&0 (x+2) +(y=2) +(z+2) [=4[ (x=3) +(y+3) +(z-3)'|
SxX+Y +27+12x-12y+122=0
& (x+6) +(y—6) +(z+6) =108.

Nhu viy, diém M thudc mit ciu () tam 7(—6;6;—6) va ban kinh R =108 = 6+/3 .

Do d6 OM 16n nhét biing O + R =/(~6)’ +6” +(=6)" +6v/3 =124/3.
Céu 24. Trong khong gian Oxyz, cho mit cau (S):xz+y2+zz+2x—4y—2z+%=0 va hai diém

A(0;2;0), B(2;-6;-2). Diém M (a;b;c) thudc (S) théa man MAMB c6 gia tri nho nhit. Tong

a+b+c bang
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A. —1. B. 1. C.3. D. 2.
Loi giai
Chon B

(S):x2 +y + 2 +2x—4y—2z+%=0 <::>(S):(x+1)2 +(y—2)2 +(z—l)2 =

NG

Mit cdu (S) ¢6 tim /(-1;2;1), ban kinh R = -

N | W

Vi I4=+/2 >R va IB=+/82 > R nén hai diém 4, B nim ngoai mit cau ().

Goi K 1a trung diém doan thfmg AB thi K(l;—2;—1) va K nam ngoai mat ciu (S)
Ta c6: MA.MB :(W+@).(W+@)

= MK® + MK .(KA+KB)+ KAKB = MK = KA’

Suy ra MA.MB nho nhat khi MK? nhé nhét, tirc 1a MK nho nhét.

banh gia: IM + MK > IK = R+ MK > IK = MK >IK —R.

Suy ra MK nho nhit bang IK — R, xay rakhi I, M , K thing hang vd M nam giita hai diém I, K .

Nhu vdy M 1a giao diém cia doan thang IK va mit cau (S).

Co IK =(2;-4;-2), IK = \/22 +(—4) +(=2) =2J6 =4R=4IM .

1

2=4(a+l) |27
Suyra IK =4IM < —4=4(b-2) = b=1
2=4(c-1)  |,_1
2

Vay a+b+c=1.
Cau 25. Trong khong gian vdi hé truc toa do Oxyz, cho mat cau (S): x +y2 +z° =3. Mot mat phfmg
(@) tiép xtc véi mat cau (S) va cit cac tia Ox, Oy, Oz lan luot tai 4, B, C théa man
04’ + OB” + OC” =27 . Phuong trinh mit phang (&) 1a:
A. x+y+z+3=0. B. x+y+z-3=0. C.x+2y+3z-3=0. D.x+2y+3z+3=0.
Loi gidi
Chon B
Goi H (a;b;c) la tiép diém cua mit phang () va mit cau ().
Tir gia thiét ta cé a, b, ¢ 1a cac sb duong.
Mt khac, H €(S) nén a® +b* +c¢* =3 hay OH* =3<:>0H:\/§.(1)
Mit phing () di qua diém H va vudng goc v6i dudng thing OH nén nhan OH =(a;b;c) lam vécto

phap tuyén. Do d6, mét phing () c6 phuong trinh la
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a(x—a)+b(y=b)+c(z-¢)=0 = ax+by+cz—(a*+b +c*)=0 < ax+by+cz=3=0

Suy ra: A(E;O;Oj, B(O;E;OJ, C(O;O;i)
a b c

Theo dé&: 04> + OB’ +0C* =27 < %+%+%:27 N i2+i2+i2:3 (2)
a b° c a- b ¢

1 1 1
Tir (1) va (2) ta co: (a2 +b’ +c2)(—2+b—2+_2j:9_
a C

I 1 1 .
Mt khéc, ta co: (a2+b2+c2)(—2+b—2+—2)29 vadau "=" xdy rakhi a=b=c=1.
a c

Suy ra phuong trinh mat phang (a) larx+y+z-3=0
Céu 26. Trong khong gian voi hé toa do Oxyz, cho mit phang (P):x+y+z-1=0, duong thang

—15 y-22 z-37 ‘ 7
(d):x1 :y2 :22 v mit chu (S): x>+ > +27 —8x—6y+4z+4=0. Mot duong thing (A)

thay doi cit mat cau (S) tai hai diém 4,B sao cho 4B=8. Goi 4', B' 1a hai diém lan luot thuoc mit
phing (P) sao cho AA4', BB' clng song song véi (). Gia trj 16n nhét cua biéu thirc A4'+ BB’ 1a

8+304/3 . 24+183 c 12493 b 16+60/3
. 9 . . 5 . . 5 . .T.

A

Loi gidi

Chon B

P

Mit cau (S) c6 tim 7(4;3;-2) va bankinh R=5.
Goi H la trung diém cua AB thi IH 1L AB va IH =3 nén H thudc mit ciu (S') tam I ban kinh
R =3.

Goi M la trung diém ctia A'B' thi A4'+BB'=2HM , M nam trén mat phang (P).

Mit khac ta co d(];(P)) :i< R nén (P) cét mit cau (S) va sin(d;(P)) =sina = .Goi K 1a

NE)

hinh chiéu cia H 1én (P) thi HK = HM sina.

5
33
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Viay dé AA4'+ BB' 16n nhat thi HK 16n nhét

< HK diqua I nén HK__ :R'+d(1;(P)):3+%:%.

Vay AA'+ BB' 16n nhét bang 2[

4+333) 343 24+18V3
NCIE 5

Cau 27. Trong khong gian Oxyz cho mit cau (S):x°+y°+z"=1. Piém M e(S) c6 toa o duong;
mat phéng (P) tiép xuc voi (S )tai M cit cac tia Ox ; Oy ; Oz tai cac diém 4, B, C. Gia tri nho nhat
ctia biéu thire T =(1+04% )(1+ 0B’ )(1+0C?) la:

A. 24. B. 27. C. 64. D. 8.

Loi giai

Chon C

(S) cO tam (O) va ban kinh R =1.

Theo dé bai ta co A(a,0,0);B(O,b,O);C(O, O,C); (a,b,c > O)khi d6 phuong trinh mat phéng (P) la:

£+1+£:1

a b c

(P) tiép xtc véi (5) tai M e(S) < d(O;(P))=1@ﬁ=1
e

= abc:\/azb2 +bc* +cta’ 2\ a'b'et = abe >33 (I)Vi (a,b,c >O).
Khi d6:7 =(1+ 047 )(1+ 0B )(1+0C?) = (1+a*)(1+ 57 )(1+¢)
=T =1+d>+b* + +a’b* + b’ +Pa* +a’b’c* =1+ a” +b* + > +2a°b°¢?

Mgt khac 1+a’ +b° +¢” +2a’bc” 21+ R/a’b’c® +2a°h’c* 264 (2) =T 2 64.
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Vay gi4 tri nho nhét cia T 12 64 khi (1) va (2)xdy ra ddubing < a=b=c=+3.

, (d=1) +(e=2)"+(f-3)'=1
Cau 28. Cho a,b,c,d,e, f 1a cac sO thyc théa man , , . Goi gia tri 16n
(a+3) +(b-2) +c* =9

nhét, gid tri nho nhét ciia biéu thitc F = \(a—d)’ +(b—e)’ +(c—f)’ lan luotla M,m. Khi do, M —m

bang
A. 10. B. \10. C.8. D. 242.
Loi giai
Chon C

Goi A(d,e, f) thi A thudc mit cau (S,):(x—1)"+(y—2)"+(z-3)" =1 ¢6 tam 7,(1;2;3), ban kinh
R =1, B(a,b,c) thi B thudc mat cdu (S,):(x+3) +(y—-2) +2"=9 c6 tam 1,(~3;2;0), ban kinh

R,=3.Tacé I,I,=5>R +R,=(S,) va (S,) khong cit nhau va & ngoai nhau.

Dé thdy F = AB, ABmax khi A= A4,,B=B, = Giatri 16n nhat bang /.1, +R +R, =9.

ABmin khi A= A,,B=B, = Gia tri nho nhat bang I,/, - R, —R, =1.

Vay M —m =38

Céu 29. Trong khong gian véi hé toa do Oxyz, Cho diém 4(2£;2¢;0), B(0;0;¢) (véi t>0). Diém P di

dong thoa man OP.AP+OP.BP+ AP.BP =3. Biét rang co6 gia tri ¢ =% voi a, b nguyén duong va %

t6i gian sao cho OP dat gia tri 16n nhét bang 3. Khi d6 gia tri cia O = 2a +b bang
A. 5 B. 13. C.11. D. 9.
Loi giai
Chon C
Goi P(x;y;z) , ta co: O—P:(x;y;z),ﬂ’:(x—2t;y—2t;z),ﬁ’:(x;y;z—t)

Vi P(x;y;z) thoa man OP.AP + OP.BP + AP.BP =3

4 4 2
S3x°+3y° 4327 - At -4ty -2tz-3=0 X" + Y  +2° —Etx—gly—gtz—lzo
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Nén P thudc mit ciu tim I(%,EEJ ,R=+/t"+1.

9

3
Ta co OI =t < R nén O thudc phan khong gian phia trong mit cau.

bé OP_ thi P, I, O thang hang va OP =0l +R.

Suyra OP. =OI+ R 3=1+f +1. Tt d6 tim duoc t=§ Suy raa =4,b=3

Vay, 0=2a+b=11.

DANG 2

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN GOC VA KHOANG CACH
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Cau30. Cho x,y,z la ba sb thuc thoa x*+y* +z* —4x+6y—2z—11=0. Tim gia tri 16n nhat cua

P=2x+2y-z.
A. max P=20. B. max P=-18. C. max P=18. D. max P=12.
Loi gidi
Chon D

Taco: P=2x+2y—-z<2x+2y—-z—P=0 (I).

Laico: x*+)* +2° —4x+6y-2z-11=0 (x—=2)" +(y+3) +(z-1)" =25 (2)

Xét trong hé truc toa d0 Oxyz, ta thiy (1) la phuong trinh clia mot mat phang, goi 1a mp(a) va (2) 1a
phuong trinh ctia mot mit cau (S) tam 7(2;-3;1), bankinh R=5.

Gid tri 16n nhét cia P=2x+2y—z 1a gia tri 16n nhat cia P d¢ («) va (S) c6 diém chung, diéu nay

22+2.(-3)-1.1-P|

tuong duong véi d (1,(a))<R < <5< |P+3|<15< -18<P<I2.

22+ 22+ (1)
Vay max P=12.

x=2
Cau 31. Trong khong gian Oxyz, cho d:{ y=¢ va mit cau (S):x’+)* +z° —2x—4y+2z+5=0.
z=1-t

Toa d6 diém M trén (S) sao cho d (M, d) dat GTLN la:
A. (1,2;-1). B.. (2;2;-1). C. (0;2;-1). D. (-3;-2;1).
Loi giai

Chon C
Taco: d(I,d)=1=R suyra (S) tiép xtic véi d va tiép diém 1a H(2;2;-1)
Goi H 1a hinh chiéu vuéng goc ctia I trén d =H(2; 2; -1).

x=1+t
Puong thang [H copt: 4 y=2 ,teR.

z=-1
Toa d6 giao diém ctia IH va (S) 1a: 4(0;2;-1), B=H(2;2;-1).
Ta co: d(A,(d))=AH =2>d(B,(P))=BH =0.

=d(A4,(d)=2>2d(M,(d))=>d(B,(d))=0.

Vay M(0;2;-1).
Céu 32. Trong khong gian Oxyz, cho diém A(—3;3;—3) thudc mit phing (a) :2x—-2y+z+15=0va
mit cau (S):(x—2)’ +(y—3)* +(z—5)* =100 . Dudng thing A qua A, nim trén mit phang () cét (S)

tai 4, B.Dédo dai AB 16n nhét thi phuong trinh duong thang A 1a:

A.x+3:y—3:z +3. B'x+3:y—3:z +3.
1 4 6 16 11 -10
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x=-3+5¢
cly=3 D.x+3=y—3=z +3.
1 1 3
z=-3+8¢
Loi giai
Chon A

Mit cau () c6 tam 1(2;3;5), ban kinh R=10. Do d(I,(a)) <R nén A ludn cit (S) tai 4, B.

Khi d6 4B =4/R*—(d(1,A))" . Do d6, AB16n nhit thi d(7,(A)) nho nhat nén A qua H,véi H 1 hinh

X =242t
chiéu vuong géc cia I 1én (a). Phuong trinh BH :{y=3-2t
z=5+t

He(a)=2(2+2t)-2(3-2t)+5+1+15=0 & t=-2=H(-2; 7; 3).

x+3 y-3 z 43

Do v@yﬁ =(1;4;6) la véc to chi phuong cua A. Phuong trinh cta 2 S

Céu 33. Trong khong gian Oxyz, cho diém A(-3;3;-3)thudc mit phang («):2x—2y+z+15=0va
mit cau (S):(x—2)’ +(y-3)* +(z—5)* =100 . Dudng thing A qua A, nim trén mit phang () cét (S)

tai 4, B.Dédo dai AB nho nhat thi phuong trinh duong thang A 1a:

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

cly=3 . D.x+3:y—3:z +3.

16 —-11 10
z=-3+8¢
Loi giai
Chon A

Mit cau (S) c6 tim 1(2;3;5), ban kinh R=10. Do d(I,(a)) <R nén A ludn cit (S) tai 4, B.
Khi d6 AB =R’ ~(d(1,A))" . Do do, ABnho nhét thi d(I,(A)) 16n nhét nén A la duong thing nam
trong (o), qua A va vuong goc voi A7l . Do d6 A c6 vécto chi phuong Z = [E,Z] =(16;11;-10)

x+3 y-3 z +3
16 11 -10 °

Vay, phuong trinh cia A:

Chu34. Trong khong gian Oxyz, cho hai diém A(3;0;2), B(3;0;2) va mat cau
x> +(y+2)* +(z—1) =25. Phuong trinh mit phing () di qua hai diém 4, B va cit mit cau () theo
mot duong tron ban kinh nho nhat 1a:

A.x—-4y—-5z+17=0. B. 3x-2y+z-7=0.

C.x—4y+52-13=0. D.3x+2y+z-11=0.

Loi giai
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Chon D
Mit cau (S) co tam I(O;—Z;l) ,bankinh R=5.Do I4= \/ﬁ <R nén AB ludn cat (S) .Do do (a)

ludn cat () theo dudng tron (C) ¢6 ban kinh 7 = \/RZ —(d(l,(a)))z . D& ban kinh 7 nhé nhit

& d(1,(P)) 16n nhét.

Mit phang (a) di qua hai diém 4, B va vudng goc v6i mp (ABC ) )

Ta c6 AB = (I;-1;-1), AC = (-2;-3;-2) suy ra (4BC) ¢6 vécto phép tuyén 7 = [E,Iﬂ = (~1;4;-5)
(@) 6 vécto phip tuyén n, =| n, 4B | = (-9-6;-3) = -3(3;2;1)

Phuong trinh (&):3(x-2)+2(y-1)+1(z-3)=0< 3x+2y+z-11=0.

Céu 35. Trong khong gian véi hé toa do Oxyz, cho mat phing (P):x-2y+2z-3=0 va mit cau
(8):x*+y* +2* +2x—4y-2z+5=0. Gia st M e(P) vi Ne(S) sao cho MN cing phuong véi

vecto ﬁ(l;O;l) va khoang cach gitta M va N 16n nhét. Tinh MN.

A. MN =3 B. MN =1+22 C. MN=3\2 D. MN =14
Loi giai
Chon C
Cich 1

—g
Mit phéng (P) co vtpt 7 :(1;—2;2). Mit cau (S) co tam I(—l; 2; 1) va ban kinh r=1. Nhan thay
rang goc giita 7 va 7 bang 45°. Vi d(I; (P)):2>1:r nén (P) khong cat (S)

NH

sin45

Goi H la hinh chiéu cia N 1én (P) thi NMH =45° v MN =———— = NH+2 nén MN 1én nhit khi
va chi khi NH 16n nhét. Didu nay xay rakhi N=N’ va H=H' véi N’ la giao diém ciia dudong thing

d qua I, vudng goc (P) va H' 1a hinh chiéu cta I 1én (P)

— NHmax =3\/§.

Licdd NH,  =N'H'=r+d(I; (P))=3 va MN, =—
sin45°

Cach 2
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_|1-22+2.1-3

S) cotam I(-1;2;1) vaban kinh R=1. Taco: d(/,(P

=2>R.

Goi H la hinh chiéu vuéng géc cia N trén mét phang (P) va « la géc gitta MN va NH .

Vi MN cing phuong v6i u nén goc o c6 sb do khong ddi, a = HNM .

C6 HN = MN.cosa = MN = HN nén MN 16n nhit < HN 16n nhat

cosa

& HN =d(I,(P))+R=3.

5 cosa = |cos (.1 ) = —= nén MN =—— HN =

Co cosa—‘cos(u,n,,) 7 nén MN = cosaHN_?’\/E'

Cau36. Cho 4(0;8;2) va mit cAu (S):(x—5) +(y+3) +(z-7)" =72 va diém 4(9%;-7;23). Viét
phuong trinh mét phang (P) di qua 4 va tiép xtc véi mit cau (S) sao cho khoang céch tir B dén mat
phing (P) 1a 16n nhat. Giai st 7 = (1;m;n) 1a mot vecto phap tuyén cia (P). Luc d6
A. mn=4. B. mn=2. C. mn=-4. D. mn=-2.
Loi gidi
Chon C

(P) di qua diém 4(0;8;2) va c6 vecto phap tuyén n = (1;m;n) =(P):x+my+nz—8m—2n=0.

(P) tiép xtc voi mat cau (S) = w =672

Viem? +n
d = d(B:(P)) - 9—15m+21n| _ |5—11m+5n+4—4m+16n|.
<|5—11m+5n|+4 |1 —m+4n| |

- \/1+m2+n2 \/l+m2+n2

<63 4,/12+(—1)2+42.\/1+mz+nz
< +
VI+m® +n’

(Buinhiacopxki).

—182.
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_ -1
=d =18\/§<:>%:—1:i :>{m = mn=-4

max
m n n=

DANG 3

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BAN KiNH MAT CAU, PUONG

I TRON I
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Ciau 37. Trong khong gian Oxyz, cho mit cau (S):(x—3)2+(y—1)2+22:4 va duong thang

x=1+2t
d:{y=-1+t,(teR). Mit phang chita d va cit (S) theo mot duong tron c6 ban kinh nho nhat co

z=—1
phuong trinh 1a
A. y+z+1=0. B. x+3y+5z+2=0.
C.x-2y-3=0. D. 3x-2y-4z-8=0.
Loi giai
Chon A

Mit cdu (S) ¢6 tim /(3;1;0) vabankinh R=2.
Goi H 1a hinh chiéu cua 7 trén d .

Hed < H(1+2t,-1+1;-1); ﬁ:(—2+2t;—2+t;—t).
Vécto chi phuong cta d 1a Z =(2;1;-1).
THu, =0 < 2(-2+2)+1(2+1)+1=0 < ¢=1.Suyra H(3;0;-1) = IH=+2.

Goi (P) 1a mat phang chira duong thang d va cit mit cau (S ) theo duong tron c¢6 ban kinh ». Ta c6
2 2

r= \/R2 ~[a(r.(P))] = \/4 ~[a(r.(P))] .

Ma d(I,(P))<IH =2 nén r =\/4—[a'(1,(P))]2 >4 - IH> =1/4—(J§)2 V2.

Suy ra minr =~/2 , dat dugc khi IH L (P).

Khi d6 mat phang (P) diqua H(3;0;—1) nhén IH = (0;—1;—1) 1am mot vécto phap tuyén.
Phuong trinh mit phing (P)la‘l: 0(x—3)—1(y—0)—1(z+1)=0 S y+z+1=0.
Cau 38. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(3;-2;6),B(0;1;0) va mat cau
(S):(x—l)z-i-(y—Z)2 +(z—3)2 =25. Mt phing (P):ax+by+cz—-2=0 di qua 4,B va cit (S) theo
giao tuyén 1a dudng tron c6 ban kinh nho nhat. Tinh T =a+b+c

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

Loi gidi

Chon A
Cach 1:
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Mit cau (§) c6 thm 7(1;2;3), ban kinh R =5.

Mit phing (P) 6 vec-to phép tuyén 7i, = (a;b;c)
Theo gid thiét B(0;1,0)e(P):b-2=0<b=2.
Taco: AB =(-3;3;-6) cing phuong véi i = (1;-1;2) .

x=t
Phuong trinh duong thing AB:{y=1—1¢
z=2t

Goi 7 1a ban kinh dudng tron giao tuyén. K 1a hinh chiéu vudng goc cta I 1én duong thing 4B, H 1a
hinh chiéu vuéng géc cua I 1én (P)
Tacd: Ke AB= K(t;l—t;2t) — K = (t—l;—t—1;2t—3)

IK L AB=ABIK =0=t=1=IK =(0;-2;-1).

r=\R*=d*(L(P))=\[25-d*(L(P)) =<25-IH" .
Taco: r,, < IH . .
Ma [H<IK=IH,  =IK<H=K=(P)LIK =i, va IK cing phuong.

a=0 a=0 0
=i, =kIK = {b=-2k = kz—l:{a_l =t=a+b+tc=0+2+1=3.

c=—k c=1
Cach 2:
Mit cau (S) 6 thm 1(1;2;3) va bankinh R=5

 |Ae(P) [3a-2b+6c-2=0  [a=2-2c
Ta co = =
Be(P) ~ |p-2=0 b=2

Ban kinh ciia duéng tron giao tuyén 1a r = \/RZ ~[a(1(P))] = \/25 a(n(p)]

Bén kinh ctia dudng tron giao tuyén nho nhat khi va chi khi d (I ; (P)) 16n nhat

Ja+2p+3c-2)  p-2c+4+3c-2] | (c+4)

Na* +b* +c? _\/(2—2c)2+22+c2 5c* ~8c +8

Tacé d(I,(P))
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2
Xét f(C) = (ZC—I——4) — f’(C) _ —48¢* —144c¢+192
5¢°—-8c+8 i (c+4)2
(5c*~8c+8) 45—~
5¢°-8c+8
N c=1
f (C)_OC{C=—4
Bang bién thién
—© —4 1 +o00

y -0 + 0o -
i 7
@\0/'\}
5)

Vay d(I;(P)) 1on nhat bing /5 khiva chikhi c=1=>a=0,b=2=a+b+c=3.

Cau39. Trong khong gian Oxyz, cho hai diém A(1;2;4),B(O;O;1) va mat clu

(S):(x+l)2+(y—l)2+z2 =4. Mit phing (P):ax+by+cz—-4=0 di qua 4,B va cit (S) theo giao
tuyén 1a mot duong tron c¢6 ban kinh nho nhat. Tinh T =a+b+c?

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

Loi giai
Chon C
Ta c6: () c6 tam I(-1;1;0) va ban kinh R =2.

:(P):—2(b+6)x+by+4z—4=0.

a+2b+4c—-4=0 a=-2b-12
Do 4,Be(P)< =
c—4=0 c=4

Goi r 1a ban kinh cua duong tron 1a giao tuyén ctia (P) va (S) =>r= \/Rz ~-d’ (1,(P)) , dé r dat gid tri

nho nhat < d(7,(P)) dat gid trj 16n nhit. Ma d(1,(P)) = AL
' ' 5% +48b+160
Xéthamsé f(x)= Sx+8 f(x)= 32x+288 =/ (x)=0=x=-9.
V537 +48x+160 (\/sz +48x+160)

Bang xét bién thién:
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X —a0 -9 +a0
f'(x) - 0 +
1,34
flx) | -L34 /
F(-9)=-166
suy ra bang bién thién ciia ham sé y = | f (x)| la
X §
—m -9 - 4+

f(2)=166

14— 134
1f(x) /
0

Duya vao bang bién thién, tacé: x=-9=b=-9=a=6=>T=1.

Két luan: T =1.

Ciu 40. Trong khong gian v6i hé toa 40 Oxyz, cho mit cau (S): (x—l)2 +(y—2)2 +(z—3)2 =9, diém
A4(0;0;2). Mat phing (P) qua 4 va cit mit cau (S) theo thiét dién 1a hinh tron (C) c6 dién tich nho
nhat, phuong trinh (P) la:

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

C. (P):3x+2y+2z-4=0. D. (P):x+2y+z-2=0.

Loi giai

Chgon D

P)

Mit cau (§) c6 tim 7(1;2;3), ban kinh R=3.
Tacé I4=6 <R = A nim trong mat ciu (S).

Do d6 mit phang (P) qua A ludn cit mit cau (S) theo thiét dién 1a hinh tron (C) c6 ban kinh

r=<R*—IH? (v6i H 1a hinh chiéu cta /(1;2;3) trén (P)).

Ta ludn o IA> IH =R —IH? >R — 14> = r>~JR* - 14> .
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Dién tich cta hinh tron (C) nhé nhat khi ban kinh 7 nhé nhat, tic 1a r =R’ - 14> < H=A.

Khi d6 /4 L (P) = mit phang (P) nhan IA= (-1;-2;-1) 1am mot VTPT.

Vay phuong trinh mét phang (P): —x—2y—(z-2)=0< x+2y+2z-2=0..

Ciu 41. Trong khong gian Oxyz cho mit ciu (S):(x—l)2 +(y+2)2 +(z—3)2 =27. Goi (a) la mat

phing di qua 2 diém A(0;0;—4), B(2;0;0) va cat (S) theo giao tuyén 1a duong tron (C) sao cho khéi

nén c6 dinh 1a tim cta (S), 1a hinh tron (C) c6 thé tich 16n nhat. Biét mét phang («)c6 phuong trinh

dang ax+by—z+c=0,khid6 a—b+c bang:
A. 8. B. 0. C.2.
Loi giai
Chon D
+Vi (a)qua A tacod: ~(—4)+c=0=>c=—4.
+ Vi (a)quaBtac(): 2a+c=0=>a=2.
= (a): 2x+by—-z-4=0.
+ Mat cdu (S) cotam 7(1;-2;3),R=33 .

2-2b-3-4] |26+
Ja+p*+1 B2 +5

+ Chiéu cao khdi non: 4= d( 1)

2

b’ +5

2
+Bén kinh duong tron: r\/thZ\/27[|2b+5|] _ 27_(2b+5) '

Vb*+5

2
1 Thé tich khéi nén: ¥ =~ 7k = - 7 27—(2’3;5) [26+9
3 3 b*+5 J\b?+5

+ Toi déy ta co thé Thir cac trudng hop dap an.

Hoac ta lam tu luan nhu sau:

Dit t:M va xét ham s6 f(l)=(27—t2)l trén doan [0;3@]

Jb* +5

t=3 ,
Taco: f'(t)=27-3t"; f'(1)=0& [ . Ta ¢6 bang bién thién:

i o 3 33
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2b+5|

Vb +5

2
Do d6 thé tich khdi non 16n nhét khi va chi khi 1 =3 < ( ] =3% < 4> +20b+25=9h% +45

& 5b*-20h+20=0<b=2.
Vivay a-b+c=-4.
Chu 42. Trong khong gian véi hé truc toa d Oxyz, cho mat cau (S) c6 phuong trinh la
x*+ )y +2°=2x-2y—6z+7=0. Cho badiém 4, M, B nam trén mit cau (S) sao cho AMB =90° .
Dién tich tam giac AMB c6 gia tri 16n nhit bang?

A. 4. B. 2. C. 4r. D. Khéng ton tai.

Loi giai

Chon A
Taco (S):(x—1)"+(y—1)" +(2-3)" =4 =(5) c6 thm 7(1;1;3) vi bankinh R=2.
Baira A, M, B nim trén mit ciu (S) va AMB =90° = AB qua / = AB=2R=4.

MA>+MB®> _ AB®
4

4.

Taco S, :%MA.MB <

Diu "=" xdy ra oMa=MB="B_23 va uB-4.

2
Do d6 dién tich tam giac AMB c6 gia tri 16n nhét bang 4.
Ciu 43. Trong khong gian Oxyz, cho diém M(%;?;OJ va mat cau (S):x*+)”+z° =8. Dudng
thing d thay doi, di qua diém M, cdt mit cau (S) tai hai diém phén biét 4, B. Tinh dién tich 16n nhét
S cua tam giac OAB.
A S=47. B.S=4. C.S=27. D. S=2\2.
Loi giai
Chon A
Mit cdu (S) c6 tim O =(0;0;0), ban kinh R =22 .
Tacdé OM =1=> M nam trong mit cau. Goi / 1a trung diém AB = OI 1 4B.

bat x=0I<OM = 0<x<I.

Khi d6 S,,,, :%OI.AB:OI\/RZ —0I* =x\8-x* = f(x).

' 2(4—)62) £ 1a - X A
= f (x):W(O<x£1),ta c6 bang bién thién
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X 0 1

Vay max S,,,, =~/7 khi OI =1 hay I =M.

x+1 y+1 z+1

Cau 44. Trong khong gian véi hé truc Oxyz cho hai duong thing A, : 5 1 >

va

x-1 y-1 z-1
AZ: 2 = 2 =

. Tinh dién tich mat cau c6 ban kinh nhé nhat, dong thoi tiép xuc véi ca hai

duong thang A, va A,.

A R:ﬁ B R:ﬁ C.R:ﬁ D.R:ﬁ
2 3 6 17
Loi giai
Chon D

Goi 4;B 1a hai diém thugc lan lugt A, vaA, sao cho 4B la doan thang vuéng goc chung giita 2 dudng.
. \ + R X 7 - A A ’ 7 AB A i & . \ M
Goi M la trung diém AB . Dé c6 mat cau tam M ban kinh R = Ttlep xuc voi hai duong thang

A,vaA,la mit cau c6 ban kinh bé nhat.
Ta c6 toa d6 theo tham sb cia A; B lan luot 1a:
A2t =151, —1;2¢, — 1) va BQ2t, +1;2t, + 1;t, + 1) = AB(2t, — 24, +2;2t, —t, + 2;1, = 21, +2) .

AB Lu,

Co ;1(2;1;2) va ;2(2;2;1) 1an Iuot 14 2 vecto chi phuong ciia A vaA, nén{ .
AB 1 u,

(26, =26, +2).2+(2t, -, +2).1+ (¢, -2£,+2).2=0
(21, =2t +2).2+(2t, —t, +2).2+(t, = 2t, +2).1=0"

10
t=—
8, —9¢ +10=0 i _ a o
2o & 17 :A(i;l;i);B(i;—s;l) AB(—6;1;1)-
9,~8,+10=0 " | _-10 1771717 1771717 17°17°17
S
R AB_1 (6} +4+4° 17
2 2 17 17
J17

Ban kinh mit cau can tinh 1a R = T
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x =2t x=3-t¢'
Cau 45. Trong khong gian v6i hé toa d0 Oxyz, cho hai duong thang d,:{y=t va d,:<y=t'
z=4 z=0

Viét phuong trinh mét cau () c6 ban kinh nhé nhét tiép xtic v6i ca hai duong thing d, va d,.

A (S):(x+2) +(y+1) +(z+2) =4 B. (8):(x—2) +(y-1)" +(z-2)" =16.
C.(8):(x=2) +(y-1) +(z-2)* =4. D. (8):(x+2) +(y+1)* +(z+2)* =16.
Loi gidi
Chon C

Pudng thing d, c6 vecto chi phuong 171 =(2;1;0).

Puong thang d, co vecto chi phuong Z =(-L11;0).

Dé phuong trinh mt cdu (S) cé ban kinh nhé nhét va dong thoi tiép xtc véi cd hai dudng thing d, va
d, khi va chi khi:

Tam mit cau (S) nam trén doan thang vuong goc chung ctia 2 dudng thang d, va d,, dong thoi 1a trung
diém cua doan thang vudng goc chung.

Goi diém M(Zt;t;4) thudc d, ; goi diém N@-1t"t';0) thuoc d, v61 MN la doan vudng goc chung cua
d, vad,.

Tacod MN =(3—t'-26;t'-1;-4).

MN 1a doan thang vudng goc chung < {

t'+5t=6 r=1 M(2;1;4)
= Rems - .
2w'+t=3 " |t'=1 |N(210)

Goi diém 7 13 tAm mat cau (S), do do diém I 1a trung diém MN .

MNu, =0 {2.(3—1'—2t)+t'—t=0

MNu, =0 |(-1).3-t'=2t)+1'—1=0

=1(21;2) > R=IM =IN=2.
Suy ra mit cau (S): (x—2)2 +(y—1)2 +(z—2)2 =4.

Cau 46. Trong khong gian Oxyz cho hai duong thang chéo nhau

x=4-2¢ x=1
d:Jy=t ,(teR),d,:qy=t" ,(t'eR). Phuong trinh mat cau c¢6 ban kinh nho nhat tiép xtc véi ca
z=3 z=—t'

hai duong thang (d,),(d, ) la:

2 2
A. (x+%j +y2+(z+2)2:2. B. (x—%) +y2+(z—2)2:é.

N

2
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3, 2 9 3V, ., 3
C. (x—EJ +y*+(z-2) =7 D. (x+5j +y°+(z+2) =7

Loi giai
Chon C

Mit cau c6 ban kinh nho nhat tiép xtc véi (d, ),(d,) 1a mit cau c6 dudng kinh 1a doan vudng goc chung

cua (d,),(d,). Lay A(4-21,:3)ed; B(1;t'—t") ed,. A,B 1a doan vudng géc chung khi va chi khi
ABu, =0 “St+t'=—6  [t=1
L e N )
ABu, =0 —t+2t'=-3 t'=-1

Khi d6 4(2;1;3); B(1;-1;1). Suy ra tam ](%;0;2), ban kinh R=%.

Cau47. Trong khong gian Ozyz, cho hai duong thing A v ; 4 =Y _11 =z +25 va
r=2 y+3 =z TS Sy S TP 2 \ i (S) 14 ma
A T3 T Trong tat ca mat cau tiép xuc vdi ca hai duong thang A va A,. Goi (S) 1a mat
cau c6 ban kinh nho nhat. Ban kinh cta mit cu (S) 1a
A N2, B. 6. C. V24 D. 3.
Loi giai
Chon B
r=4+3t r= 2+t
Tacd A :qy=1— t ,A :{y=-3+3t (t,t, €R),goi u, (3;-1-2),u,(1;3;1)1an luot la véc to chi
z=-5-2t z= t

2

phuong ctia hai duong thang.

Goi M e A, = M(4+3t;1-1;-5-2t);NeA, = N(2+1;3t, -3t,).
Suy MN = (t, — 3t — 2;3t, +1 — 4t +2t +5).

MNu, =0
MN 1a doan vudng goc chung khi va chi khi: < —— - S

7+t =—6 [t =-1
MNu, =0

p— .
2 4116, =9 |t, =1

MN = (2;-2;4) = MN = 26.
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Gid sir (S) 1a mit cau tim J dudng kinhd tiép xtic v6i lan lugt A , A, tai 4,B.Khido JA4+JB > AB.
Hay d > AB > MN = d > MN . Vay duong kinh d nho nhat khi d = MN . Suy ra mit cau (S) c6 ban
kinh nho nhat » = @ = \/g

Cach khac

Hai mit phang song song va lan luot chira ALA 1A (P), (Q). Mat cau c6 ban kinh nho nhét tiép xtc voi
ca hai duong thing A va A, sg tiép xtc voi (P),(Q) nén duong kinh cau 1a khoang cach giira hai mit
phang (P),(Q) hay la khoang cach tir A, dén (P).

Goi ;LI (3;-1; —2),1:2 (;3;1) 1an lugt 1a véc to chi phuong cta hai dudng thang, N(2;-3;0) € A,.

1) 72

[1; u }z (5;-5;10) = ;p =(1;—l;2),phuo’ngtrinh (P):z—y+22+7=0.

24+43+7
| o | :2\/E.Suyrabénkinh cﬁntimlé\/g

d((P),(@)) = d(A,,(P)) = d(N,(P)) = —= 2, 2
P (=17 +2

Cau48. Trong khong gian Oxyz cho miat cau (x—3)2 +(y—1)2 +z°=4 va duong thing

x=1+2t
d:qyy=-1+t,teR. Mit phang chita d va cit (S) theo mot duong tron cd ban kinh nho nhat co

z=—1
phuong trinh 1a
A. y+z+1=0. B. x+3y+5z+2=0. C.x-2y-3=0. D. 3x-2y—-4z-8=0.
Loi giai
Chon A

Goi H 14 hinh chiéu vudng goc cua tdm cau [(3;1;0) l1én d , tir d6 ta tim dugc H(3; 0;—1).

Thay IH <R nén d cit (S).

Vay mit phang can tim nhan IH = (0; -1 —1) lam VTPT nén pt mit phang 13 y+z+1=0.

Cau 49. Trong khong gian voi hé truc toa d0 Oxyz , cho mat ciu (S) : (x—l)2 +(y+ 2)2 +z2 =4 cb thm
I va mit phang (P):2x—y+2z+2=0. Goi toa do diém M(xo;yo;zo) thudc (P) sao cho doan IM

ngan nhat. Tong T = x_ + y_ +z. bang

A. % g. 1L C. 14 p. 16

3 3
Loi giai
Chon B
Ta c6 tdm /(1;—2;0) va ban kinh R =2

Khoang céch tir / dén mit phang (P) ngan nhat khi M 1a hinh chiéu cua / 1én mit phang (P).
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x=1+2¢

Duodng thing di qua / va vudng géc véi mat phang (P) cé phuong trinh tham s6 1a {y =-2—¢. Khi d6
z=2t

toa d§ cia M 1a nghiém cia hé phuong trinh

1

X=——

3

x=1+2¢ x=1+2¢ 4
2x—y+2z+2=0 2(1+21)—(-2-1)+2(2t)+2=0 3
1=-2

3

. 11
Téng T =X, +y, +z, :?

Céu 50. Trong khong gian véi hé toa dd Oxyz, cho mit cau (S) tam /(1;-2;1); ban kinh R=4 va

. -1 1
duong thang d:%zy—zm—

5 = Mt phing (P) chia d va cit mit cau (S) theo mot duong tron co

dién tich nho nhat. Hoi trong cac diém sau diém nao co khoang cach dén mit phiang (P) 16n nhét.
3 1
A. 0(0;0;0). B. 4 1;5;—Z . C. B(-1;-2;-3). D. C(2;1,0).

Loi giai
Chon A
Goi H (2t;1-2t;—1—1t) la hinh chiéu ctia 7 1én duong thang d .

Ta co: ﬁ.uf,:o:s2(2z—1)—2(3—2t)—(—2—r)=o@t:%:ﬂ@;—%;—gj.

Vi IH =10 <4=R = d ct mit cAu (S) tai 2 diém phan biét.
Mit phang (0) bat ki chira d ludn cét (S) theo mot dudng tron ban kinh 7.
Khid6 > =R*-d*(1,(Q))2 R’ -d*(1,d)=16-10=6.

Do vay mit phang (P) chira d cit mat cau theo mot dudng tron ¢ dién tich nho nhét khi va chi khi
d (I,(P)) =d(1,d) hay mit phing (P) di qua  nhan IH = (5;—;—§J lam vecto phap tuyén, do d6

(P) co6 phuong trinh x+5y-8z-13=0.

Khi d6 diém 0(0;0;0) c6 khoang cach dén (P) 16n nhat.
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