Phan Nhét Unh Fanpage: Luyén thi Bai hoc 2023

DANG 12.2 Céac bai toan cuc tri phan 2

1. PHAN DE BAI

Céau 1:

Céu 2;

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian Oxyz, cho mit cau (S): (x—l)2 +(y—2)2 +(z —3)2 =16 va mat phing

(P):2x—y+2z-6=0.Goi M (Xy;Yy:Zy) VSi Xy >0;y,, >0;z, >0 la diém thuoc mit cdu
(S) sao cho khoang cach tod M dén (P) dat gia tri 16n nhat. Gia tri cua biéu thic
B=x, +Yy+2Z, la

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

Trong khong gian voi hé toa d6 Oxyz cho mit cau (S) : (X—l)2 +(y—2)2 +(Z +6)2 =25va hai
diém A(2;1; —3), B(4; 0; —2). Xét miat phang (P)di qua A, B, cit mit cau (S)theo thiét dién 1a
mot duong tr(‘)n(C). Goi (N ) 1a khéi nén dinh | ( tAm cta mit cdu (S)) nhan (C) lam duong
tron day. Thé tich ctia khdi nén (N )dat 16n nhét khi (P):x+by+cz+d =0. Tong b+c+d

bang
A. 9. B. 9. C. -10. D. 10.

Trong khong gian Oxy , cho cac diém A(1;1;1), B(0;1;2), C(-2;0;1) va mit phing
(P):x—y+z+1=0. Goi N 1a diém thuoc (P) sao cho 2NA* + NB?+ NC? dat gi4 tri nho
nhat. D6 dai ON béng

A 5. B.@. C. /35. D.@.

4
Trong khong gian Oxyz , cho diém A(-13;-9;3),B(2;0;0) va C(L1,—1). Xét cac mit phang
(P) di qua C saocho A va B nim cung phia so véi (P) Khi d (A,(P))+2d (B,(P)) dat gia
tri 16n nhat thi (P) c6 dang ax+by+cz—-5=0. Gia tri cia a+b+¢ bing

A. 4. B.6. C.5. D. 3.

Suyra a=2,b=2,c=-1=a+b+c=3.Trong khong gian cho diém A(13,-7,-13),B(L -1 5)
va C(L1-3). Xét cac mat phang (P) di qua C sao cho A va B nim cung phia so véi (P).
Khi d(A,(P))+2d(B,(P)) dat gi tri Ién nhét thi (P) c6 dang ax+by+cz+3=0. Gi trj cia

a+b+c bang
A 2. B. 4. C. 3. D. 1.

Suy ra a=2,b=-2,c=1=>a+b+c=1.Trong khong gian Oxyz , diém A(2; -5; -3), mt
phing (a):x—y—-2z+2=0 va mit chu (S):(x=2)" +(y+1)’ +(z-1)° =8 . Biét ring mat
phang (a) cdt mit cau (S) theo giao tuyén la duong tron (C). Tim hoanh do ctia diem M

thudc duong tron (C) sao cho do dai doan AM  16n nhét?
A. 1. B. 2. C. -2. D. -1.
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Hinh hoc toa d6 Oxyz

Cau7:

Céu 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Trong khdng gian Oxyz, cho hai diém A(3;-2;0); B(-1;2;4). Xét tru (T) ndi ti€p mat cau
duong kinh AB va c6 truc nam trén duong thang AB. Thé tich khéi tru dat gia tri 16n nhét thi
chtra duong tron day di qua diém nao dudi day?

A. c(o;-1;-2\/§). B. c(o;—l; 2J§). C. c(1;o;-2\/§). D. C(—l;O; 2J§).

Trong khong gianOxyz , cho diém A(2;-1;1), 1(-1;0;3) va mit phing (P):x—2y+z-1=0
. Trong céc mit phang di qua diém | va vudng géc voi mat phang (P), goi () 1a mit phing
cach A mot khoang 16n nhit. Trong cac ménh dé sau ddy, ménh dé nao dung?

A Oyc(a). B.d(0i(a))=2.  C.(Ox(a)]=45°. D.E(-22:3)e(a).

Trong khong gian véi Oxyz cho ba diém A(L0;0),B(0;-2;1),C(-2;-13) va mat cau
(S):x*+y*+2*—2x—4y—-2z-3=0. Diém M di dong trén (S). Goi a, 8 lan luot 1 gia tri
I6n nhit va gia tri nho nhét caa biéu thic: T = 2MA? — MB? + MC?. Tinh: a® - °?

A. 396413, B. 64813 C. 79213, D. —648413 .

Trong khong gian hé tryc toa do OXyz , cho mit phang (P): Xx+2y-2z-4=0 va ba diém
A(3; 3;-2), B(0;-3;4), C(4;,-1;-1). Goi M la diém nam trén mit phang (P) sao cho

MA+ MB =+/91. Biét d6 dai doan thdng CM 16n nhét bing a+\/§; vé6i a,b, ¢ 1a nhing sb
C

nguyén duong va phan sd % t6i gian. Gid tri (@+b+c) bang

A. 299. B. 178. C. 181. D. 192.

Trong khong gian Oxyz, cho mat cau (S):(x-1)* +(y+2)*+(z—-3)* =48. Goi (P) la mat
phing di qua diém M (0;0;—4) va N(2;0;0)va cat (S) theo giao tuyén 1a duong tron (C).
Khéi nén (N) co6 dinh 1a tdm cua (S) va day la dudng tron (C) c6 thé tich Ion nhat bang

A 1287 B. 887 C. 397 p, 257

3 3 3
Trong khdng gian Oxyz, cho hai diém S(7;8;6) va P(-5;—4;0). Xét khoi chop tir gidc déu
S.ABCD ni tiép trong mit cau dudng kinh SP . Khi khéi chop S.ABCD c6 thé tich 16n nhét
thi mt phang (ABCD) c6 phuong trinh 2x+by+cz+d =0. Gid trj b+c+d bang
A. 5. B.5. C. -3. D. 3.
Trong khong gian toa dd Oxyz , cho mitcau (S): X2 +y2+2%-2x+4y—6z-35=0 va hai mit
phiang (P):x—y+z+3=0, (Q):x+2y—2z-1=0.Goi M ladiémdidongtrén (S) va N Ia
diém di dong trén (P) sao cho MN luén vudng gbe véi mit phang (Q) . Gié tri 16n nhat cua do
dai doan thang MN bang
A. 9+543. B. 3+7+/3. C. 3+54/3. D. 9+7+/3.
Trong khong gian Oxyz, cho bén diém A(2;0;1), B(3;1;5), C(1;2;0), D(4;2;1). Goi («)

1a mt phang di qua D sao cho ba diém A, B, C ndm clng phia di v6i () va tong khoang
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Cau 15:

Céu 16:

Céau 17:

Cau 18:

Cau 19:

Céau 20:

cach tir cac diém A, B, C dén mit phing () 1a 16n nhét. Gia sir phuong trinh () c6 dang
2X+my+nz—p=0.Khido, T =2m+n+ p bang

A. T=10. B. T =8. C.T=T7. D.T=9.

Trong khong gian v6i hé toa dd OXyz , cho mit ciu (S):(x —1)2 +(y— 2)2 +(z —3)2 =16 vamit
phang (P):2x—y+2z-6=0. Goi M (Xy;Yu;Zu) V6i X, >0, y,, >0, z, >0 1& diém
thudc mét cau (S) sao cho khoang cach tir M dén (P) dat gid tri 16n nhat. Gia tri ciia biéu thire
B=X, +Yu +2y la

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

Trong khong gian Oxyz cho mit cau (S)duong kinh AB, véi diém A(2;1;3)va B(6;5;5) . Xét
khéi tru (T) c6 hai duong tron déy nim trén mit cau (S) va c6 truc nam trén duong thing AB
. Khi (T) ¢6 thé tich 16n nhat thi hai mat phang lan lugt chira hai ddy cua (T) c6 phuong trinh
dang 2x+by+cz+d, =0 va 2x+by+cz+d,=0 (d1 < dz) . Co bao nhiéu sé nguyén thudc
khoang (d,;d,)?

A. 11 B. 17. C. 15. D. 13.

Trong khong gian v6i hé truc toa & Oxyz, cho mit cu (S):(x —1)2 +(y— 2)2 +(z+ 6)2 =25 va
hai diém A(2;1,-3),B(4;0;-2). Xét mit phang (P) diqua A B cdtmitcau (S) theo thiétdién
1a mot duong tron (C). Goi (N) 1a khdinén dinh 1 (tm miit cdu (S)) nhan (C)la duong tron
d4y. Thé tich ctia khéi nén (N) 16n nhat khi (P):x+by+cz+d =0. Tong b+c+d bing

A. -9. B.9. C. -10. D. 10.

Trong khong gian v&i hé truc toa d6 Oxyz , cho hai diém A(O; 8;2), B(9;—7;23) va mit cau
(S):(x=5)"+(y+3)"+(z-7)" =72. Mit phing (P):x+by+cz+d =0 di qua diém A va
tiép xtic véi mit cau (S) sao cho khoang cach tir B dén mat phing (P) 16n nhat. Khi d6 tong
b+c+d co gia tri bang

A . b+c+d=2. B.b+c+d=4. C.b+c+d =3. D. b+c+d=1.

Trong khong gian véi hé toa toa do Oxyz , cho mat cau (S): (X+1)2 +(y+ 2)2 +(z —2)2 =25
va cac diem A(L;2;3); B(L-2;1). Goi (P): ax+by+cz-1=0 1a mit phang di qua 2 diém
A;B va cit mit cau (S) theo thiét dién 1 duong tron c6 dién tich nho nhat. Tong T =a+b+c

la
A. -2, B. 3. C. 2. D. 4.
Trong khong gian Oxyz, cho ba diém A(2;-14), B(0;4;3), C(7;0;-1) va mit cau (S) c6

phuong trinh X2 + y* +(z —3)° =1. Goi diém M € (Oxy) vadiém N €(S). Gié tri nh6 nhét ciia

biéu thie T = MN +%‘W+W+WC‘ bing:

A V. 8. (1. o VML o

2
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Vay minT = J35-1 Trong khong gian v6i hé toa d0 Oxyz , cho miat phang
(P):x—y+2z-4=0 vahai diém A(-2;2;4),B(2;6;6). Goi M la diém di dong trén (P) sao
cho tam gidc MAB vudng tai M. Goi a, b 1an luot 13 gia tri 16n nhat va gia trj nho nhit cua do
dai doan thang OM. Khi d6 gia tri cia biéu thic a* +b? bang

A. 452 B. 104. C.122. D. 4./61.

Trong khong gian véi hé toa d6 Oxyz , mit cau (S):(x—?,)2 +(y+2)2 +(z—1)2 =75 va mit
phang (P):(m’+2m)x—(m*+4m-1)y+2(3m-1)z+m’+1=0. A la diém thuoc mat ciu
(S). Khi khoang cach tir A dén mit phang (P) dat gia tri Ion nhat thi khéi nén c6 dinh 1a A,
dudng tron ddy 1a giao tuyén cua (P) va (S) c6 thé tich bang bao nhiéu?

A. 12874/3. B. 757+/3. C. 321+/3. D. 647+/3.

Trong khong gian véi hé toa 4o Oxyz cho ba diém A(2;0;0), B(0;4;0), C(0;0;6). Diém M

thay doi trén mat phang (ABC) va N 1a diém trén tia OM sao cho OM.ON = 2020 . Biét ring
khi M thay d6i, diém N lu6n thuoc mot mat cau (S) cd dinh. Puong thing di qua
D(0;202;10)cét (S)theo mét day cung EF khi d6 EF c6 do dai ngan nhat la.

A. 4410226 . B. 24/10226 . C. 310226 . D. 5410226 .

Trong khong gian v&i hé toa do Oxyz, cho hai diém A(2;1;3), B(6;5:5). Goi (S) 1a mat cu
duong kinh AB . Mit phang (P) vudng goc v6i doan AB tai H sao cho khoi non dinh A va
day 1a duong tron tam H (giao cua (S) va (P) ) c6 thé tich 16én nhat. Biét
(P):2x+by+cz+d =0,tinh S=b+c+d.

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

(P) qua H, ¢6 n» :%ﬁs':(2;2;1):(P):2x+2y+z—21:o:s —2+1-21=-18 .Trong
khong gian voi hé toa do Oxyz , cho mit cau (S):(x—1)° +(y—2)"+(z-3)" =16 va cac diém
A(%0;2), B(-12;2). Goi (P) 1a mat phing di qua hai diém A, B sao cho thiét dién cua
(P) véi mat chu (S) c6 dién tich nho nhit. Khi viét phuong trinh (P) dudi dang
(P):ax+by+cz+3=0.Tinh T=a+b+c.

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

Trong khong gian Oxyz cho hai diém A(0;8;2), B(9;~7;23) va mit cau (S) c6 phuong trinh
(S):(x=5)*+(y+3)°+(z—7)> =72 . Mat phang (P):ax+by+cz+d =0 di qua diém A va
tiép xtic voi mit cau (S) sao cho khoang cach tir B dén mét phang (P) 16n nhat. Gia tri ctia

b+c+d khidéla
A. 2. B. 4. C. 3. D.1.

Vay P = 182 khi b+c+d =3 .Trong khong gian v6i hé toa dd Oxyz , cho hai diém A(2;1;3)
, B(6;5;5) . Goi (S) la mat cau duong kinh AB . Mit phang (P) vudng goc véi AB tai H sao
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Cau 28:

Céau 29:

Céu 30:

Cau 31:

Cau 32:

Cau 33:

cho khéi nén dinh A va day 1a hinh tron tdim H c6 thé tich 16n nhat, biét rang
(P):2x+by+cz+d =0 véi b,c,deR.Tinh S=b+c+d.

A. S=24. B. S=-18. C.S=-12. D. S=18.
b=2

taco <<{ c=1 =b+c+d=-18.Trong khong gian v&i hé toa do Oxyz , cho t&r dién ABCD

d=-21
c6 ALL1), B(2;0;2);C(-1-10),D(0;3;4). Trén cac canh AB, AC,AD lan luot lay cac diém
phang B',C’, D’ sao cho :LS’ + :CC::’ + :II_':))’ = 4. Viét phuong trinh mat phiang (B'C'D’) biét tir
dién AB'C'D’ ¢6 thé tich nho nht.
A. 16x+40y—-44z+39=0. B. 16x+40y+44z-39=0.
C.16x-40y—-44z+39=0. D. 16x—40y—-44z-39=0.

Phuong trinh mit phéing (B'C'D’) qua B’(%;%;%j co vtpt ﬁ:[%;@}(mo;—m la

16x+40y-447+39=0 .Trong khong gian véi hé toa dd Oxyz , cho ba diém
A(-2,1,0),B(4;4;-3),C(23-2) vi dudng thing d:xl‘lzl‘zyzz‘l1

(P):ax+by—6z+c=0 la mit phing chira d sao cho A B,C & cung phia dbi véi mit phing

Goi

(P) vabiéu thitc h=d, +2d, +3d, dat gi tri 16n nhét, véi d,,d,,d, 1an lugt 1a khodng cach tir
A,B,C dén (P). Tinhtong T =a+b+2c?
A.T=6. B.T=8. C.T=1. D. T =12.

---HET---Trong khong gian Oxyz , cho mit cAu (S):x*+(y—2) +(z+3)" =24 cit mit phing
(a):x+y=0 theo giao tuyén 1a duong tron (C). Tim hoanh d¢ ctia diém M thudc duong tron
(C) sao cho khoang cach tir M dén A(6;—10;3) 16n nhit.

A. -1, B. 4. C. 2. D. -5.

Trong khong gian véi hé toa d6 Oxyz, cho mit phing (P):x—y+z-4=0 va hai diém
A(-2;2;4),B(2;6;6). Goi M la diém di dong trén (P) sao cho tam giac MAB vuong tai M. Goi
a,b 1an luot 1a gia tri 16n nhat va gia tri nho nhat cua do dai OM. Gia tri ctia biéu thirc a® +b?
bang

A. 461, B. 104. C.122. D. 4/52.

Trong khong gian Oxyz, cho mat cau (S,) c6 tm 1(2;1;1) c6 ban kinh bang 4 va mat cau
(S,) cotam J(2;1;5) co ban kinh bang 2. (P) la mt phang thay d6i tiép xtc véi hai mat cau
(S.), (S,). Pat M, m lan luot la gia tri 16n nhat, gia tri nho nhat cua khoang cach tir diém O
dén (P). Gidtri M +m bang

A. 15, B. 83. C.9. D. 8.

Bo
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Cau 34:

Cau 35:

Cau 36:

Céau 37:

Céau 38:

Cau 39:

b+c+d :4—37 Trong khéng gian Ozyz, cho hai diém A 2;1;3 va B 6;5;5 . Xét khdi non
N c¢6 dinh A, dudng tron day ndm trén mat cdu dudng kinh AB . Khi N ¢6 thé tich 16n

nhit thi mit phing chira duong tron diy cia N ¢6 dang 2z + by + cz +d = 0. Gia trj cia

b+ c+ d bang
A —-21. B. —12. C. -18. D. -15.

Trong khong gian hé toa do Oxyz , cho cac diém A(a;O;O),B(O;b;O),C(O;O;C) voi

a>4,b>5,>6 vamit cdu (S) ¢6 ban kinh bang 10 ngoai tiép tir dién O.ABC . Khi tong

OA+OB+0C dat gia tri nhé nhat thi mét phang () di qua tdm | ctia mit cau (S)va song song
v6i mit phing (OAB)co dang mx+ny+pz+q=0 (véi mn,p,qe Z;ﬂ la phan s6 tbi gian).
p

Giatri T=m+n+p+q bing
A. 3. B. 9. C. 5. D. 5.

Trong khong gian Oxyz , cho hai diém A(-2;1,1) va B(2;1,1). Xét khdi non (N) c6 dinh A
dudng tron ddy ndm trén mat cau duong kinh AB . Khi (N) cd thé tich 16n nhat thi mat phang
(P) chira duong tron day cua (N) cach diém E(1,1;,1) mot khoang la bao nhiéu?

A.dzl. B.d=2. C.dzl. D.d=3
2 3

Trong khong gian véi hé truc toa do Oxyz , cho diém A(2;0;0), 3(0;0;—1) va mat cau
(S):x*+(y-1)*+(z-2)"=9. Mat phing (P):x+ay—bz+c=0 (a>0)di qua A, B cét
(S) theo giao tuyén la dudng tron (C)sao cho hinh nén(N) dinh 1a tm cua (S) va day la
duong tron (C) ¢6 thé tich 16n nhat. Khi ¢6 2a+b—3c bang

A —4+3V2, B. 4. C. 7. D. 4+3V2.

Cho mit cau (S):x* +y® +2° +8y—12z+27 =0 va mit phang (P):2x-y+2z+17=0.
Mét khdi tru (N) c6 mot duong tron day ndm trén mat phang (P) va dudng tron day con lai
nam trén mat cau. Khi (N) c6 thé tich I6n nhat thi mat phang chira duong tron day di qua diém
nao sau day?

A. C(0:110). B. D(0,0;8)- c. E(830). D. F(2,0;8).

Trong khong gian véi hé toa do Oxyz, cho ba diém A(1;0;1), B(3;-2;0), C(1;2;-5). Mit
phing (a):ax+by+cz—24=0 qua Cva d(A,(a))+2d(B,(a))dat gia tri I6n nhat. Tim gia

tricia P=a+4b’+cla
A P=21. B. P=23. C.P=24. D. P=20.
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11. PHAN HUGNG DAN GIAI CHI TIET

Cau 1:

Cau 2:

Trong khéng gian Oxyz , cho mit ciu (S):(x—1)2+(y—2)2+(z—3)2 =16 va mit phing
(P):2x—y+2z2-6=0.Goi M (Xy:Yy:Zy) V6i X, >0;y, >0;z,, >0 la diém thudc mit cau
(S) sao cho khoang cach tur M dén (P) dat gia tri 16n nhat. Gia tri cua biéu thuc
B=x, +Yy +2Zy la
A. 10. B. 3. C.5. D. 21.

Loi giai
Chon A

e

e

Mt cau (S) c6 tam 1(1;,2;3),r=4.Taco d(I,(P))=0=1¢(P).
Qua | dung dudng thang A vudng goc voi (P) Goi A 1a mot giao diém cua (S) va duodng
thang A taco IA=r.
Liy diém M e(S) . Goi H 1a hinh chiéu cia M 1én mit phing (P) ta co
d=d(M,(P))=MH <Ml =r=d,_, =r khi H =1 diéunay xayrakhi M = A.

Xx=1+2t
Phuong trinh cta duong thing A 12 {y=2-t = A(1+2t;2-t;3+2t).

z2=3+2t

Ma M = A nénsuyra M (1+2t;2-t;3+2t).
t=s
3

Ma M &(S) nén ta c6 phuong trinh (2t)" +(-t)" +(2t)’ =16 =

t=——
3

. 4 2
Véi t=—— suyradiém M co toa do khong thoa man x,, >0;y,, >0;z,, >0.

V('ri'[:ﬂ:l\/l 1—132 thoa man x,, >0;y,, >0;z,, >0.
3 333

Vay B=x, +Yy, +z,, =10.

Trong khong gian véi hé toa d6 Oxyz cho mat cau (S) : (X—l)2 +(y—2)2 +(Z +6)2 =25va hai
diém A(2;1;,-3), B(4;0;-2). Xét mit phang (P)di qua A, B, cit mat cau (S)theo thiét dién la
mot duong tr(‘)n(C). Goi (N ) 1a khéi nén dinh | ( tAm cta mit cdu (S)) nhan (C) lam duong
tron day. Thé tich cua khéi non (N)dat 16n nhét khi (P):x+by+cz+d =0. Téng b+c+d

bang
A. 9. B. 9. C. -10. D. 10.
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Cau 3:

Loi giai

Chon C

mit cau (S)c6 tam 1(1;2;-6), ban kinh R=5.
2+b-3c+d =0 {b—c—2=0 {2b=d+8

Do mit phang (P)di qua A, B néntacé hé = =
4-2c+d=0 2c=d+4 2c=d+4

Goi V la thé tich khéi nén. IH =d(1,(P))

V=%IH.7I(R2—(IH)2).

, [1A7]
Goi M 1a hinh chiéu ctia | 1én ABthi IH <IM =d (I,AB)= =

ﬁ\:(l;—l;?,), IB =(3,-2,4)= [ﬁ,@] =(251)= ‘[ﬁ@] =30
ﬁ:(Z;—l;l):‘ﬁ‘:\/g.

Vay d(I,AB)=‘[I%IST]=\/§

Pit |H:t(0<tsJ§).
Xét h(t)=t(25-1*).
h'(t)=25-1*-2t* =25-3t° > 0 vx e (0;/5 |
V 16n nhét khi h(t)16n nhét khi t =+/5
IH:|1+2b—60+d|<:>|1+2b—60+d|:\/§
JL+b? +¢? Ji+b2+c?
2‘1+d+8—3(d+4)+d‘:\/§© 2|-d -3 _5
Ja+(2b) +(2c) Ja+(d+8) +(d+4)

b=0
<:>d2+16d+64:0c>d:—8:{ 2:>b+c+d:—10.

f—

Trong khdéng gian Oxy , cho cac diém A(1;1;1) , B(0;1;2), C(-2;0;1) va mat phing
(P):x—y+z+1=0. Goi N la diém thudc (P) sao cho 2NA’ + NB*+NC? dat gia tri nho
nhat. Do dai ON bang
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Céau 4:

A 5. B.@. C. /35. D.@.

2
Loi giai
Chon B
Goi | 1a diém thda man 21A+IB+IC=0.
Véi M, J lan luot 14 trung diém cua BC, AM . Khi do:
2I1A+1B+1IC=0=2I1A+2IM =040 =0 1=,
Vay | 1a trung diém cia AM , v6i M 1 trung diém cua BC.

T gia thiét A(L;1;1), B(0:1;2), C(-2;0;1) = M (_1;1&)3 | (O;E;Ej_
2’2 4’4
— 2 ——2 ——2 —  —\2 —  ——\2 —  ——\2
Do: 2NA? + NB2+NC2 =2NA + NB  +NC =2(|A—|N) +(|B—|N) +(|C—|N)
2|A2+|BZ+|cz+4|N2—2(2VA+|T3’+E)N=2|A2+|Bz+|c2+4|N2.

Do:. A(1;1;1)., B(0;1;2), C(-2;0;1), |[o;%;gj c6 dinh nén 2NA’ + NB* + NC? dat gié tri

nho nhat khi chi khi IN® nho nhat <> N 1a hinh chiéu vuéng géc ciia | 1én mit phang (P).

Duong thing A qua | va vudng géc véi (P) c6 phuong trinh 1a: {y==—t, (teR).

Duong thing A cit (P) tai N(X;y;z) 6 toa do tha man hé: c
Z=—+t
4

X—y+z+1=0

Giai hé suy ra: N(— %%) = ONzg.

N |~

Trong khong gian Oxyz , cho diém A(-13;-9;3),B(2;0;0) va C(L1—1). Xét cac mit phing
(P) di qua C saocho A va B nidm cung phia so véi (P) Khi d(A,(P))+2d(B,(P)) dat gia
tri 16n nhat thi (P) c6 dang ax+by+cz—-5=0. Gia tri cia a+b+¢ bing
A. 4. B.6. C.5. D. 3.
Loi giai
Chgn D
Goi n(a’;b’;¢’) 1a mot véc to phap tuyén cia mit phang (P).
Do (P) diqua C(LL-1) nén (P):a'(x—-1)+b’(y-1)+c'(z+1)=0
< ax+by+cz-a'-b'+c¢'=0.

Do A(-13;-9;3),B(2;0;0) nim clng phia so v6i (P) nén ta co
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Hinh hoc toa d6 Oxyz

(-13a'-9b'+3c'-a'—b'+c’)(2a'-a'-b'+c')>0

< (-14a’'-10b'+4c")(a’'—b'+c")> 0.

_ |-14a’ -10b’ + 4c'| o la’=b'+c/|
Ja?+b?+c? a’”+b"%+c”

_|(-14a’ 100"+ 4c")+ (22"~ 20"+ 2¢")|  |-12a’-12b'+6c’

\/a(2 +b12 +C/2 - \/aIZ +b/2 +c12
Theo bat dang thirc Bunhiacopxki ta co
(—12a'—12b"+6¢')° <(12° +12° +67) (@ +b” +¢?)

Taco T =d(A(P))+2d(B,(P))

= |-12a'-12b'+6¢| < /324 A/a’? +b"* +¢"% .

Suyra T <+/324 =18.
Déu bing ¢6 khi - = O _C e a—b——2c.
12 -12 6

Chon ¢'=-1taduoc a'=2,b'=2. Khi d6 (P):2x+2y-z-5=0.

Caub5: Suyra a=2,b=2c=-1= a+b+c=3.Trong khong gian cho diém A(13;-7;-13),B(L-15)
va C(L1,-3). Xét cac mit phang (P) di qua C sao cho A va B nam cung phia so véi (P).
Khi d(A,(P))+2d(B,(P)) dat gi tri Ion nhét thi (P) c6 dang ax+by +cz+3=0. Gi trj cia

a+b+c bang

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

Chon D

Goi n(a’;b’;c') 1a mot véc to phap tuyén ciia mit phing (P).

Do (P) diqua C(1,1;,-3) nén (P):a'(x—1)+b'(y-1)+c'(z+3)=0

S ax+by+cz—-a'-b'+3c’'=0.

Do A(13;-7;-13),B(L-15) nim cung phia so v6i (P) nén ta co

(13a'—7b'—13c'—a’—b'+3c")(a'—b'+5¢'—a'—b'+3c’) > 0

& (12a'—8b'~10¢’)(~2b'+8¢') > 0.

_[r2a’—8b"-10¢’ .\ [-2b’+8¢’
JaZ+b?+c?  Ja?+b?4c?

(128" —8b"~10c") + (—4b’'+16¢")| [12a' 12’ +6C’

/a¢2+bf2+C12 /a/2+b72+C12 )

Theo bét dang thirc Bunhiacopxki ta c¢6
(12a'-12b'+6¢')" <(12° +12° +6°)(a” +b” +¢”* ) = [12a’' ~12b’ + 6¢’

Tacod T=d(A(P))+2d(B,(P))

<f324.a”? +b"% +¢?

Suyra T <+/324 =18.
Déu bang 6 khi & = 2 —% s aro b= 20’
12 12 6

Chon ¢'=1 taduoc a'=2,b'=-2.Khi d6 (P):2x—-2y+z+3=0.
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Cau 6:

Suy ra a=2,b=-2,c=1=a+b+c=1.Trong khong gian Oxyz , diem A(2; -5; —3), mat
phing (a):x—y—-2z+2=0 va mjt cdu (S):(x—2)" +(y+1)’ +(z-1)° =8 . Biét ring mat

phing (&) cit mit cau (S) theo giao tuyén 1a dudng tron (C). Tim hoanh do cia diém M

thudc duong tron (C) sao cho do dai doan AM 16n nhét?

A 1. B. 2. C. 2. D. -1.
Loi giai

Chon B

Mat chu (S) ¢6 tam 1(2; -1 1) ban kinh R =22,
Al =(0; 4, 4)= 1A=4y2 >R, do d6 A nim ngoai (S).

) 2+1-1+2] 4
Taco d(I; ==
( (0‘)) NE NE

Goi H 1a tam cua duong tron (C).

Xx-2 y+1 z-1
-1 -1

Phuong trinh dudng thiang IH : ,toadd H(2+t; —1-t;1-t).

H e(a) nén 2+t+1+t—1+t+2:O<:>t:—%.

Toa do H[%;%; %j,bénkinhdu(mgtr(‘)n (C) la r:\/RZ—dZ(I;(a)): 8—%:r=¥.

X—2 y+5 z+3

Goi E la hinh chiéu ciia A trén («), phuong trinh dudng thang AE :

-1 -1
Toa d¢ diém E(2+a; —-5-a; -3-a), Ee(a) nén 2+a+5+a+3+a+2=0=a=—4.
Dodé E(-2; -1 1), EH = §ﬂﬂ :>HE=@=2r.
3 3 3 3

Nhén xét HE >r nén E nam ngoai (C).

Taco AM =+ AEZ+EM?2 . AM 16n nhit khi va chi khi EM 16n nhét.
Nhan xét EM < EF , do d6 AM 16n nhat 1a AF , dat duoc khi M = F .
Goi K 1a trung diém HE, taco K(—%; —%; gj,khi do M(2; 1 3).
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Cau7:

Céau 8:

Hoanh d6 diém M la 2.
Trong khéng gian Oxyz, cho hai diém A(3;—2;0); B(=12;4). Xét tru (T) ndi tiép mit cu

duong kinh AB va c6 truc nam trén duong thang AB. Thé tich khéi tru dat gia tri 16n nhét thi
chtra duong tron day di qua diém nao dudi day?

A. c(o;—1;—2J§). B. C(O;—1;2\/§). C. c(1;o;—2J§). D. C(—1;0;2J§).
Léi gii

Chon D

Taco: AB(—4;4:4). Ban kinh mit cAu R = % AB = %,/(—4)2 142442 =23

Goi O(L;0;2) 13 tAm cua mit cau

Goi h 1a chiéu cao cia try, r 13 ban kinh day cua tru
2

Taco: V, =zr’h= E(RZ —thh = f(h)

Xéthamsb f (h) co: f'(h)=,zR2_3T”

2R3
3

h?=0<h

_ 2R3
3

Suy ra: V; .0 Khi h= 4

(max)

Goi (P) 1a mat phang chtra day cua tru, suy ramp (P) nhan AB(—4;4:4) 1am VTPT vacach O
mot khoang bang 2
Phuong trinh mit phang (P) c6 dang 1a: —4x+4y+4z+D =0

|-4.1+4.0+42+D| [4+D| D=-4-83
JEa v 142 43 D=-4+8/3
Do d6: (P):—4x+4y+47-4-8y/3=0
(P):—4x+4y+4z-4+83=0
Thay céc dap an, ta thay dap an D nam trém (P).

d((P),0)

Trong khdng gianOxyz , cho diém A(2;-1;1), I(-1;0;3) va mit phang (P):x—2y+z-1=0

. Trong céc mt phang di qua diém | va vudng goc voi mat phang (P), goi () 1a mit phing

cach A mot khoang 16n nhat. Trong cac ménh dé sau ddy, ménh dé nao dung?

A. Oy c(a). B.d(0j(@))=2.  C.(Ox(a))=45°. D.E(-2:2:3)<(a).
Loi gidi

Chgn C
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Céau 9:

G

P

Mit phang (P) c6 mot vecto phap tuyén ne =(1;-2;1).

Goi A la dudng thang di qua | vavudng géc véi mat phang (P).

Khi d6 duong thing A di qua 1(~1;0;3) va c6 mot vecto chi phuong U =ne =(1;—2;1) nén c6
X=-1+t

phuong trinh tham sb: |y = —2t .
z=3+t

Goi H 13 hinh chiéu ctia A 18én dudng thang A, toa 6 diém H (_71;—1;9 .

Goi (@) 1a mit phang di qua diém | va vudng géc véi mét phang (P) thi mét phang (&) chira
duong thang A.
Goi K 1a hinh chiéu ciia A 1én mit phang («).

Taco d(A (a))=AK <AH (do AAHK vudng tai K)

Tir d6 d (A (a)),. =AH khi H tring K. Suy ra («) 1a mt phang di qua 1(-1;0;3) va c6

max

mdt vecto phap tuyén 1a AH = [-2;0;%) nén c6 phuong trinh: X—z+4=0.
Khi d6, (Ox,(a)] = 45°.

Trong khong gian véi Oxyz cho ba diém A(L0;0),B(0;-2;1),C(-2;-13) va mat cau
(S):x*+y*+2*—2x—4y—-2z-3=0. Diém M di dong trén (S). Goi «, B lan luot la gia tri
I6n nhit va gia tri nho nhét cua biéu thic: T = 2MA? — MB? + MC?. Tinh: a® - °?
A. 396+/13. B. 6484/13. C. 792\13. D. —64813 .
Loi giai
Chgn C
Mt cau (S) c6 tam J(1,2;1) va ban kinh R=3.
Gid sir diém 1(x,; Y,:2,) thoaman 21A—1B+1C =0.
Ta co:
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2(1- %)~ (%) +(~2=%,) =0 Xo=‘1 1
2(=Yy)—(-2-y,)+(-1-y,) =0 Vo= hay I[O;E;lj.
2(-2,)-(1-2,)+(3-2,)=0 7, =1

Khi do:

- —\2 RN, —\2 _— —\2
T=2(M|+|A) —(M|+|B) +(|v||+|c)
=2M|2+2|A2—|BZ+|C2+2W(2ﬁ—ﬁ+ﬁ)
= 2MI% +21A2 — B2 + IC2.

J13

Mat khac: 1J :T<3= R hay diém | nim bén trong mit cau.
Vay:
Ml = R+ 1J :3+@;Mlmin =R-1J 23—@.
2 2
Khi do:

2
a=2£3 ‘/EJ +2.%—§+%=33+6\/1_3.

JizY .9 25 41

ﬂ:Z(B—TJ +2.Z—?+I=33—6J173.
Suy ra: a?— B2 =792/13.

Cau 10: Trong khong gian hé truc toa do Oxyz , cho mit phiang (P): X+2y—2z-4=0 va ba diém
A(3;3;-2), B(0;-3;4), C(4;-1; -1). Goi M la diém nim trén mat phang (P) sao cho

MA+ MB =+/91. Biét do dai doan thdng CM 16n nhét bing a+\ﬁ; v6i a,b, ¢ 1a nhing sb
C

nguyén duong va phan sd b tbi gian. Gia tri (a+b+c) bang
C
A. 299. B. 178. C. 181. D. 192.
Léi gidi
Chon A

B

e

e Tacd AB=(-3;-6;6), n, =(1;2;—2) 1a VTPT cua (P).
e Vi AB cung phuong v6i n, nén dudng thing AB vudng goc véi (P).

e Ta thay hai diém A, B nam vé hai phia so véi (P).
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o Mot vecto chi phuong cia duong thing AB 13 u=(1;2;-2).
X=3+t
e Phuong trinh tham s ciia duong thing AB 1a {y =3+ 2t
2=-2-2t
e Goi H(x;y;z) la giao diém ciia AB véi (P) (AB vuéng goc véi (P) tai H).
X=3+t
y=3+2t
z1=-2-2t
X+2y—-22-4=0
e Giai hé trén ta dugc t=-1, x=2, y=1z=0. Vay H =(2;1,0).
e Dat HM =x,(x>0). Vi AB L (P) tai H nén hai tam giac MHA, MHB vudng tai H . Do d6

e Toad) H langhiém cua h¢

taco: MA=vAH?+HM2 =9+ x% : MB=+BH2+HM?2 =+/36+x2 .

e Theo gia thiét ta c6 \/9 +x%+ \/36+ X% = x/ﬁ (1). Xem x la ian sé, ta can giai phuong trinh
2).

Ta co:
J9+x2 +4/36+x2 =+/91
@9—36:\@(\/9“2 —J36+x2)

VI x — 3641 =— 2L

Jo1

Do d6, c6 hé phuong trinh

1 27
V94 x2 +4/36+ x2 =+/01 \/9+x2:—(\/ﬂ_ j

o 2 Jo1
7
JO+x? —f36+x2 =— 41 Nrya 1( 27j
36+ X2 ==| /Ol +——
\/ﬁ 2 \/ﬁ
32
VO+ X =—=
o @ <:>X2=%<:>X= /%
36+ X =——=
Jo1

e Vay ta luén c6 HM :‘f%.

e Toado diém C thoa man phuong trinh mit phang (P) nén C € (P).

e Vi H ¢ dinh; H, M €(P) va HM :J% nén M thudc duong tron (T) co6 tim la H ,

ban kinh R = ,f% ( Puong tron (T)nam trong (P)).

e Vi CH =3>R nén diém C nam ngoai duong tron (T). Do d6 CM dat gia tri 16n nhat 13

CM, . =CH +R=3+‘/@:a+\ﬁ.
91 C

e Kétluan: a=3;b=205c=91. Dodé a+b+c=299.
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Cau 11: Trong khong gian Oxyz , cho mit cau (S): (x—1)° +(y+2)* +(z—-3)* =48. Goi (P) la mat
phing di qua diém M (0;0;—4) va N(2;0;0)va cat (S) theo giao tuyén 1a duong tron (C).
Khéi non (N) co6 dinh 1a tdm cua (S) va day la duong tron (C) c6 thé tich 1én nhét bang

A, 1287 B. 887 C. 397 p, 2157
3 3 3
Léi gidi
ChonC
\w’

B
Mait cau (S) c6 tAm 1(L;—2;3) va ban kinh R =4+/3.

Goi (P):ax+by+cz+d =0 (a,b,c,d e R;a*+b*+c®>0) la mat phiang di qua M (0;0;—-4) va

N(2;0;0).
—4c+d =0 d=4c
= = d = (P):—-2cx+by+cz+4c=0.
2a+d =0 a=——=-2C
2
Khi do6 dat
-2c-2b+3c+4c| [2b-5c
=, ()= 22t o

J20)2+07 ¢ b? +5¢?
_ ‘Zb_\/g\/gc‘ - \/(22+(_\/§)2)(b2+5cz)
N Jb? +5¢2

Diu =" xiy ra khi 2 = <Y

=
2 -5

Bén kinh duong tron (C) 1a: r =R —d?(1,(P)) = /48— X .

=3( Theo BDT Bunhiacopxki )=0<x <3

b=-2c.

2 2
Thé tich khéi nén (N) 1V = ”Z X _7mx(48-x7).

3
V. 48 —3x*
Pat f(x)= 2X48=x) :>f'(x)=u_
3 3
2
Do 0SXS3:>f'(X)>0VXE[0;3]:>f(X)=M§f(3):397[_
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Cau 12;

Céau 13:

Trong khong gian Oxyz, cho hai diém S(7;8;6) va P(-5;—4;0). Xét khdi chép tir gidc déu
S.ABCD ndi tiép trong mit cau dudng kinh SP . Khi khéi chop S.ABCD c6 thé tich 16n nhét
thi mit phiang (ABCD) c6 phuong trinh 2x+by+cz+d =0. Gia trj b+c+d béng
A. -5. B. 5. C. -3. D. 3.
Loi giai

Chon D.
Taco PS=(12;12;6).= SP=18= R =9,
Goi | latdm cua hinh vudng ABCD.
Theo cong thirc tinh nhanh ban kinh mét cau ngoai tiép ta co:
SA* SI?+IA?
2SI 2SI
Khi d6, thé tich khdi chop 1a:

1 1. AC® 2 2

— — — 2_ _ 2 —
V=281 S,c = 81— = SILIA _§S|.(185| 517) =

Ap dung BDT cosi ta co:

R= 9.

SISl

- (18-51)

w| o

8 ﬂ+ﬂ+18—SI
(18-51)<7 2 23 = 576.

SISl

V= >
22

w| o

Dau "=" xay ra khi S—2|:18—SI < Sl =12.

Vi S.ABCD 12 hinh chép déu SP L (ABCD)= (ABCD) c6 véc to phap tuyén la fi(2;2;1).
Vay phuong trinh (ABCD) la: 2x+2y+z+d =0.

Vi S =12 nén d(S;(ABCD)):wzH@d - 0.

Vay b+c+d =2+1+0=3.

Trong khong gian toa @6 Oxyz , cho mit cau (S): X2 +y2+2%2 —2x+4y—62—35=0 va hai mit
phing (P):x-y+2z+3=0, (Q):x+2y-2z-1=0.Goi M ladiémdidongtrén (S) va N Ia
diém di dong trén (P) sao cho MN luén vudng géc v6i mit phang (Q) . Gid tri 16n nhét ctia do
dai doan thang MN bang
A 9+543. B. 3+74/3. C. 3+543. D. 9+7+/3.
Loi gidi

Chgn C
Mit cau (S) cotam 1(1-2;3),R=7
Viét dudng thang (d) di qua | va vudng goc v6i mit phang (Q)

X=1+t
=(d):qy=—2+2t

z2=3-2t
Tacd N =(d)n(P)= N(4;4;-3).
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Cau 14:

Céu 15:

) 7 108, 5
L 5 M =(d S t=+— M| —=——— ,I\/l —_—
ai o (d)n(S)= 3 = 1(3,3, 3) 2( J

Tacé M;N =2 va M,N =16

Trong khéng gian Oxyz, cho bon diém A(2;0;1), B(3;1;5), C(1;2;0), D(4;2;1). Goi ()
12 mit phing di qua D sao cho ba diém A, B, C nidm cung phia ddi véi (a) va tong khoang
cach tir cac diém A, B, C dén mit phing () 1a 16n nhét. Gia st phuong trinh () ¢6 dang
2X+my+nz—p=0.Khido, T =2m+n+ p bang
A. T =10. B. T=8. C.T=T7. D.T=9.

Léi gidi
Chon A
Goi G la trong tim cua AABC = G(2;1;2).
Téng khoang cach tir cac diém A, B, C dén mit phiang o la
d=d(A(a))+d(B,(a))+d(C,(a))=3d(G,(a))<3GD.
Dau "=" xdyra < GD L(a).
Do d6, yéu cau bai toan < (a) di qua D(4;2;1) va nhan GD =(2;1;-1) 1am véc to phap
tuyén
= Phuong trinh (&) la 2(x—4)+1(y—-2)-1(z-1)=0 = 2x+y-2z-9=0
=m=1;n=-1; p=9.
Vay T =2.1+(-1)+9=10.

Trong khong gian v6i hé toa do OXyz , cho mit cau (S): (X—l)2 +(y—2)2 +(Z—3)2 =16 vamat
phing (P):2x—y+2z-6=0. Goi M (Xy;YuiZu) v6i X, >0, y,, >0, z, >0 1a diém
thudc mat cu (S) sao cho khoang cach tir M dén (P) dat gié tri 16n nhat. Gid tri ctia bieu thirc
B=xy, +Yu +2, la
A. 10. B. 3. C.5. D. 21.
Loi giai

Chon A
Goi d la dudng thing di qua tim 1(142;3) cua mit cau (S) va vudng goc véi
(P):2x—y+22-6=0.

x=1+2t
Khi d6 duong thang d c6 phuong trinh {y=2—-t .

z=3+2t

Goi E va F lan lugt 1a giao diém ctia d va mit ciu (S),khi d6 ta c6 phuong trinh:
(1+2t-1)° +(2-t-2)" +(3+2t-3)° =16 = 9t* =16 < 2=

3
Suy ra maxd(M,(P)) :max{d(E,(P));d(F,(P))} = max{d(E,(P));d(F,(P))}.

Me(S)
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Céu 16:

2.1;'—1.§+2.137—6 2._35—1.1??+ 2.;—6
Taco: d(E,(P))= 3 =4; d(F,(P))= 3 =4,

Vay Mmeles)‘()d(M,(P))=4:> M =E hodc M = F (mp(P) 1a mit phang trung truc cia EF ).

Do x, >0, vy, >0, z, >0 nén M =E = B=Xx, +Vy,, +2, =10.
Trong khong gian Oxyz cho mit cau (S)duong kinh AB, véi diém A(2;1;3)va B(6;5;5) . Xét
khéi tru (T) c6 hai duong tron ddy nam trén mat cau (S) va c6 truc ndm trén duong thang AB

. Khi (T) c6 thé tich 16n nhat thi hai mat phang lan luot chita hai day cta (T) c6 phuong trinh

dang 2x+by+cz+d, =0 va 2x+by+cz+d,=0 (d, <d,). C6 bao nhiéu s nguyén thude
khoang (d,;d,)?

A. 11. B. 17. C. 15. D. 13.
Loi giai

Chon A

Mt cau duong kinh AB c6 tam | (4;3; 4) va ban kinh béng R=3.
Goi x la ban kinh d4y cua (T) (0 < x <3), khi d6 chiéu cao ctia khéi try (T) la: h=2y9-x?
Thé tich ciia khéi tru (T):

X2 2

2

) > 2 2 ) ?4‘?‘{‘(9_)(
V =27x2/9—x? = 4. —.—.(9—x )s4ﬂ
22 3

=1273.

2
= Thé tich 16n nhit cua (T): V,,, =127+/3 khi X?:Q—xz = x=+/6 =h=243.
Goi mit phang (P) chira dudng tron déy cua khéi tru (T).
Vecto phap tuyén cia (P):ne = AB =(4;4;2)=2(2;2;1)
= Phuong trinh mit phing (P)c6 dang: 2x+2y+z+d =0
Khoang céch tir tam 1(4;3;4) dén (P) béang IH :
2.4+2.3+1.4 d=-18+3V3
24+23+1.4+d| 3 +33

= .
22 422 412 d=-18-33

Hai mt phing c6 dang (P,):2x+2y+2+3v3-18=0 va (P,):2x+2y+2-3/3-18=0

IH=3 <
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Hinh hoc toa d6 Oxyz

Cau 17:

Céau 18:

Vay c6 11 gi tri nguyén thuoc khoang (—18 ~33;-18+33 ) .

Trong khong gian vé6i hé truc toa ¢ Oxyz, cho mit cau (S):(x —1)2 +(y— 2)2 +(z+ 6)2 =25 va
hai diém A(2;1;,-3),B(4;0;-2). Xét matphang (P) diqua A, B catmitcau (S) theo thiét dién
1a mot dudng tron (C). Goi (N) 1akhdinén dinh | (tdm mit cau (S)) nhan (C) 1a dudng tron
ddy. Thé tich cia khéi nén (N) 16n nhat khi (P):x+by+cz+d =0. Tong b+c+d bing
A 9. B. 9. C. -10. D. 10.

Loi giai
Chon C
(S) cotam 1(1;2;—6) vaban kinh R=5.
Tac6 d(1,AB)=+5.
Goi r,h 1an luot 14 ban kinh day va chiéu cao ciia (N).

Taco: r’=25-h’ va Vv, :%ﬂhr2 :%ﬁh(25—h2) véi h<+5.

Bing cach khao sat ham s ta thiy Vi lon nhatkhi h=+/5.

24+b-3c+d=0 b=c+2
Vi (P) diqua A B nén { <:>{

4-2c+d =0 d=2c-4"
Do d6: (P):x+(c+2)y+cz+2c—4=0
, [1-2¢|
Taco: d(l;(P)):\/§<:> - 5o c=-2.
\/l+(c+2) +c?

Dodo: b=0,d=-8

Vay b+c+d =-10

Trong khong gian vdi hé truc toa do Oxyz, cho hai diém A(O; 8;2), B(9;—7;23) va mit cau
(S):(x=5)"+(y+3)"+(z-7)" =72. Mit phing (P):x+by+cz+d =0 di qua diém A va
tiép xtic v6i mét cau (S) sao cho khodng cach tir B dén mat phang (P) 16n nhét. Khi d6 tong

b+c+d c6 gia tri bang

A.b+c+d=2. B.b+c+d=4. C.b+c+d=3. D. b+c+d=1.
Loi giai

Chon C

Vi Ae(P) nén 8b+2c+d=0<>d=-8b-2c=(P):x+by+cz-8b-2c=0

Do (P) tiép xtc voi mat cau (S)nén

d(l;(P)):Rc>|5_3b+7C+d| :6J§©|—1]b+5c+5| 63

1+b2+C2 1+b2+C2
. 9-15b+21¢| |(—11b+5c+5)+4(-b+4c+1)|
Laico d(B;(P))= _
O e b
:d(B;(P))g‘(_1]b+5c+5)‘+‘4(_b+4c+l)‘ :6J§+‘4(—b+4c+1)‘

1+b? +¢c? \1+b%+c? \J1+b? +c?
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Cau 19:

\/(12+42+12)(b2+c2+12)
J1+b%+¢?

Vay khoang cach tr B dén mat phang (P) 16n nhit 1a 18v2  khi

(-11b+5c+5).(-b+4c+1)>0

b ¢ 1 <b=-1c=4.

1 41

Tirdayco b=-1c=4,d=0=b+c+d=3

—-18/2.

=d(B;(P))<6v2+4

Trong khong gian véi hé toa toa do Oxyz , cho mat cau (S): (X +1)2 +(y+ 2)2 +(Z —2)2 =25
va cac diém A(;2;3); B(L-2;1). Goi (P): ax+by+cz—-1=0 la mit phang di qua 2 diém

A;B va cit mit cau (S) theo thiét dién 1a duong tron co6 dién tich nho nhét. Téng T=a+b+c

la

A -2 B. 3. C. 2. D. 4.
Loi giai

Chon D

Mit cau (S) c6 tm va ban kinh 1a: 1(-1,-2;2);R=5

Gia st mat phang (P) cit mdt cdu (S) theo dwong tron co tim H , ban kinh r.Ta co:
RZ=r2+1H? (¥)

Pé duong tron c6 dién tich nho nhit ta c6 ban kinh r nho nhat. (*) < r2 =25—1H?, nén dé r
nho nhét thi IH 16n nhat.

P

8
—e

Goi E 1a hinh chiéu ctia | 1én duong thang AB , tacé IH < IE, IH 16n nhit bang IE, khi d6
mét phing (P) di qua A va nhan véc to IE 1am véc to phap tuyén.

*) Xac dinh diém E

Puong thang qua AB nhdn AB = (0;—4;-2) lam véc to chi phuong; ta chon lai véc to chi

phuong la:
x=1
u=(0;2,1); Phuong trinh duong thang qua AB 1a: ¢y =2+ 2t
z=3+t

Taco: E(L2+2t;3+t) ;E:(2;4+2t;1+t)

Taco IEJ_AB@E.G=O®2(4+2t)+1+t=0<:>t=—§

Khi nay: E:[z;g;_—ﬂ;
5 5
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Hinh hoc toa d6 Oxyz
Phuong trinh mit phang (P) la: 2(x—1)+§(y—2)—g(z—3)=0<:>5X+ y—-2z-1=0

Vay: T=a+b+c=4
Cau 20: Trong khdng gian Oxyz , cho ba diém A(2;-14), B(0;4;3), C(7;0;-1) va mat cau (S) c6

phuong trinh x? + y? +(z —3)° =1. Goi diém M € (Oxy) vadiém N (S). Gié tri nho nhét ciia

bidu thic T = MN +%‘W+W+W‘ bing:

A TS B. V3541, c M—l. D, V351,
Loi gidi
Chon D

T4

0
(Oxy)

* Mit cau (S) c6 tam 1(0;0;3) vaban kinh R=1.
Xét: d(l,(Oxy))=3>l: R = Mat cau (S) va mat phang (Oxy) khong cét nhau.
* Goi G latrong tam aABC : G(3;1;2) va GA+GB+GC =0.

Xét: ‘W+W+M—C‘:‘M—G+G—A+ MG+GB+MG+GC‘:‘3.M—G‘:3.MG .
o T=MN +%‘W+W+W‘= MN + MG

Nhan xét: | va G nam cing phia so v6i mit phang (Oxy) :
Goi G’ 1a diém di ximg v6i G qua mat phang (Oxy): G'(3;1;,-2).
Do dé: T=MN +MG =MN + MG'>NG'> IG'-R=+/35-1.
Dau "=" xay ra khi: M,N,G’,| thang hang.

Cau 21: Vay minT = J35-1 Trong khong gian v&i hé toa d0 Oxyz , cho miat phang
(P):x—y+2—4=0 vahai diém A(-2;2;4),B(2;6;6). Goi M 1la diém di dong trén (P) sao
cho tam giac MAB vuodng tai M. Goi a, b lan luot 1a gia tri 16n nhét va gia tri nho nhét cta do

dai doan thang OM. Khi d6 gia tri ctia biéu thirc a* +b? bang

A. 452 . B. 104. C.122. D. 461 .
Loi giai
Chon B
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Cau 22:

o

Goi 1(0;4;5) 1a trung diém cua AB.

Taco IA=1B=3.

Goi (S) la mat cau c6 tam 1(0;4;5), ban kinh R=1A=3.

M la diém di dong trén (P) sao cho tam gidc MAB vudng tai M nén M e (P) N (S).

Vi d(l;(P)):\/§<R nén giao tuyén cua (P) va (S) 1a duong tron (C) c6 ban kinh

r=R?=d?(I;(P)) = 6.

Goi H;K lan luot 12 hinh chiéu vuong goc cia 1 va O Ién (P).

X=t Xx=t'
Taco IH:<y=4-t,OK:sy=—t"véit, t'eR.
Z=5+t z=t'

Goi H(t;4—t;5+t), K(t;—t";t").
H(t;4-t;5+t)e(P)=>t=1=H(13;6).

K(t';—t';t')e(P):t':%: K(ﬂ;_ﬂ;ﬂ)

3 33
OK—4\/_ KH = ‘?;)66.
Khi do

a?=O0K? +(KH +r)’

OM?=0K?+KM? = ,
b? =OK?+(KH —r)

= a’+b? :2(OK2 +KH2+r2):2(%+?+6j=104.

Trong khdng gian véi hé toa d6 Oxyz , mit cau (S):(x—3)2 +(y+2)2 +(z—1)2 =75 va mat
phang (P):(m*+2m)x—(m?*+4m-1)y+2(3m-1)z+m’+1=0. A la diém thuoc mat ciu
(S). Khi khoang cach tir A dén mat phang (P) dat gia tri Ion nhat thi khdi nén c6 dinh 12 A,
dudng tron ddy la giao tuyén cua (P) va (S) c6 thé tich bang bao nhiéu?

A. 1287/3. B. 757+/3. C. 32743 . D. 647/3.
Loi giai

Chon A

Mat ciu (S) c6 tm 1(3;-2;1); c6 ban kinh R =5/3.
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Hinh hoc toa d6 Oxyz
Goi M (Xo; Yo; 2, ) 1a diém c6 dinh ma mét phang (P) luén di qua. Ta co

(m*+2m)x, —(m* +4m-1)y, + 2(3m-1)z, + m* +1=0Vm

S (X = Yo +1)M* +(2%, — 4y, + 62, )M+ Y, — 22, +1=0Vm

X,— Y, +1=0 Xg =—2
& 12% —4y, +62, =01y, =-1= M(-2,-1,0).
Yo —22,+1=0 z,=0

Tacé IM =33 <R nén M nim trong mt cau. Do d6 (P) ludn cit mit cau (S) theo giao
tuyén 1a dudng tron.

Taco d(A,(P))<R+d(1,(P))<R+IM =5{3+3/3=83.

Trong truong hop nay dudng tron ddy la giao tuyén cia (P) va (S) c6 ban kinh

r=vR*-IM? =44/3.

Khi d6 V,, = %mﬁh —1287/3.

Cau 23: Trong khong gian véi hé toa do Oxyz cho ba diém A(2;0;0), B(0;4;0), C(0;0;6). Biém M
thay doi trén mat phang (ABC) va N 1a diém trén tia OM sao cho OM.ON = 2020 . Biét rang
khi M thay d6i, diém N lubn thuoc mot mat cau (S) cd dinh. Puong thing di qua
D(0;202;10)cét (S)theo mét day cung EF khi d6 EF c6 do dai ngan nhat la.

A. 4410226 . B. 2410226 . C. 3410226 . D. 5v10226 .
Loi giai
Chon A

Phurong trinh m3t phing (ABC): 2 + % 4 1—(2)1 — 1 505x + 404y + 20 — 2020 = 0

Goi N(x;y;2)

Theo gié thiét ta co N 1a diém trén tia OM sao cho OM.ON = 2020 suy ra OM =%.ﬁ

, 2020x . 2020y . 2020z
DOdOM[X2+ 2 2,2 2 27,2 2 2]'
Yo+ Xy 4+ Xy
Mit khic M (ABC) nén 505 202X 4 404 2020V 50 20202 5099-0
X2 +y’+12 X2 +y+12 X2 +y>+12

< X2 +y°+2°—505x—404y - 20z =0.
Do d6 diém N ludn thude mot mét cau cb dinh (S): x* +y? +2° —505x — 404y — 20z =0.
D@ thiy D nam trong mit ciu, do vy EF ngin nhat khi va chi khi 1D L EF , trong d6

| (%5 202;10) )
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2 2
Khi do FE,;, =2DF =2JR*-ID* = 2J[5—g5j +202? +107 —(%} = 4410226

Cau 24: Trong khong gian v6i hé toa dd Oxyz , cho hai diém A(2;13), B(6:55). Goi (S) 1a mit ciu
duong kinh AB . Mit phang (P) vudng goc véi doan AB tai H sao cho khéi nén dinh A va
day 1a duong tron tim H (giao cia (S) va (P) ) c6 thé tich 16n nhat. Biét
(P):2x+by+cz+d =0,tinh S=b+c+d.

A. S=-18. B. S=-11. C.S=-24. D. S=-14.
Loi gidi
Chon A

%

Tacd AB =6, Goi (C) la duong tron giao cua (S) va (P) c6tdm H , ban kinh r.
Pit AH =X (0<x<6),tac V, =%AH S, =%AH r?,

Do AB Ia duong kinh nén ta c6 r’=AH HB= X(6-X).

Khi d6 V,,, =%x2(6—x):%(—x3+6x2):%f(x).

. x=0
Xéthamsé f(X)=-x"+6x" trén (0;6), f'(x)=—-3x>+12x, f’(x)=0@{x_4.

Bang bién thién f (X) :

fx) + 0 =
flx) / \
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Hinh hoc toa d6 Oxyz

Céu 25:

Cau 26:

Duga vio bing bién thién, ta ¢ iy, 16n nhit khi X=4 hay AH =2 AB.

v =4

"3

Tacé m%ﬁ@(XH—Z;yH —1;c—2):§(4;4;2):> yH::%l_
13

"3

(P) qua H, co ﬁp:%ﬁs':(2;2;1):>(P):2x+2y+z—21:o:s:2+1—21:—18 .Trong
khong gian véi hé toa d§ Oxyz , cho mét cau (S):(X—l)2 +(y—2)2 +(Z—3)2 =16 va cac diém
A(L0;2), B(-12;2). Goi (P) 1a mit phing di qua hai diém A, B sao cho thiét dién cua

(P) v6i mat chu (S) c6 dién tich nho nhit. Khi viét phuong trinh (P) dudi dang

(P):ax+by+cz+3=0.Tinh T=a+b+c.

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

Chon B

Mit cau c6 tam | (1;2;3) ban kinhla R=4.

Tac6 A, B nim trong mit cau. Goi K 1a hinh chiéu cta | trén AB va H 1a hinh chiéu cua
| 1én thiét dién.

Ta c6 dién tich thiét dién bang S = zr? = ;r(R2 —IH 2) . Do @6 dién tich thiét dién nho nhat khi

IH 16n nhat. Ma IH <IK suyra (P) qua A,B va vudng goc véi IK.

Taco IA=1B=+5 suy ra K 1a trung diém ciia AB . Vay K(0;1;,2) va ﬁz(l;l;l).

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

Vay T =-3.

Trong khong gian Oxyz cho hai diém A(0;8;2), B(9;-7;23) va mit ciu (S) c6 phuong trinh
(S):(x=5)°+(y+3)°+(z—7)*> =72 . Mit phang (P):ax+by+cz+d =0 di qua diém A va
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tiép xtc v6i mit cau (S) sao cho khoang cach tir B dén mit phing (P) 16n nhat. Gié tri cua
b+c+d khidola
A 2. B. 4. C. 3. D. 1.
Loi gidi
Chon B
Vi Ae(P) nén 80+2c+d =0<d=-80-2c= (P):x+by+cz—(8b+2c)=0

Do (P) tiép xtic mit cdu (S) nén d(1;(P)) =R P e R PN

V1+b*+c’
Tach: d(B:(Py 1970 +23c80-2c| | (G-110+50) +4( b +40)|
V1+b*+¢? V1+b*+¢?
—d(B;(py) < P25l L1170 HACl Py <62+ 4112004
J1+b?+c?  N1+b?+c? 1407 +¢*
. (1+1+16)(1+b* +¢*
oo d(B;(P))£6ﬁ+4\/ ( )<:>d(B;(P))s18\/§
V1+b%+¢?
1:—b=% b=-1
Dau "=" xay ra khi va chi khi &<c=4

[5-11b+5¢] _¢ 1>
J1+b?+c?

Vay P =182 khi b+c+d =3.

d=0

Cau 27: Trong khong gian voi hé toa d6 Oxyz , cho hai diém A(2;1;3), B(6;5;5). Goi (S) 1a mit cu
duong kinh AB . Mit phang (P) vudng goc véi AB tai H sao cho khdi nén dinh A va day 1a
hinh tron thm H co thé tich 16n nhat, biét rang (P):2x+by+cz+d =0 véi b,c,d e R. Tinh

S=b+c+d.
A S=24. B. S=-18. C.S=-12. D.S=18.
Loi gidi
Chon B
2 2 2
(S) 1a mit cAu duong kinh AB c6 tam 1(4; 3; 4) va ban kinh R=%=%+2=3.

Dé thdy H nidm ngoai doan IA thi thé tich khdi nén s& 16n hon khi thdy H nam trong doan IA

IH =x(0< X <3), ban kinh mit nén dinh A 1a r =+R2—IH? =/9—x* .
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Hinh hoc toa d6 Oxyz

Céu 28:

Thé tich khéi non 13 V = = AH .’ = 17r(3+ X)(9-x*) == (-x* ~3x2 +9x+27) = f (x).
3 3 3

Xét f(x) =%(—x3 ~3x* +9x+27) trén khoang (0;3)

x=1

c6 f’(x):%(—3x2—6x+9):0<:{xz_3

X0 1 3
f(x)

Bang bién thién cta f(X) trén khoang (0;3):

Thé tich khdi nén 16n nhat khi IH = x = 1, mit phang (P) vudng goc v6i AB tai H nhan
AB = (4; 4; 2) lam vécto phap tuyén nén phuong trinh mp (P) c6 dang 2x+ 2y+z+d =0

H = x=1=d(I,(P)) = 24+23+4+d| |18+d| o8+d|-3 o d=21
- N = “lg=-15

Véi d =-15 thi mp (P):2x+2y+2z-15=0, hai diém A, | nidm khac phia (P) nén loai.
Vé6i d =21 thimp (P):2x+2y+2-21=0, hai diém A, | nim cung phia (P) théa min nén
b=2
tacO <7 c=1 =b+c+d=-18.
d=-21

Trong khong gian v6i hé toa doOxyz , cho tir dién ABCD c6 A(L11), B(2;0;2);C(-1-10),
D(0;3;4) . Trén cac canh AB,AC,AD lan luot liy cic diém phang B’,C’',D’ sao cho
AB AC AD

+ + =4 . Viét phuong trinh mit phang (B'C'D’) biét tir dién AB'C'D’ ¢6 thé tich
AB" AC’' AD'
nho nhét.
A. 16x+40y—-44z+39=0. B. 16x+40y+44z-39=0.
C.16x-40y—-44z+39=0. D. 16x—-40y-44z-39=0.
Loi giai

Chon A
Ap dung bat dang thae Cauchy ba sd ta co: 4= AB AC AD > 3,/ AB.AC.AD

AB' AC' AD’ AB'.AC".AD’

AB'AC'AD' 27 _ Vyyop _ AB'AC'AD' _ 27 L2

>— =>Vigep =2—V
ABACAD _ 64 Vieeo  ABAC.AD — 64 "7 7 gq AP
AB' _AC' AD'_3
AB AC AD 4

Dé V,5¢.p nho nhat khi va chi khi = AB’ = % AB = B’ G

~ .bll—\
-bl\l
~_

Lic d6 mt phang (B'C'D’) song song véi mit phang (BCD)va di qua B’ ( %

.l>|\|
AIH

Taco: BC = (-3,-1,-2);BD = (-2,3;2) =| BC; BD | = (4,10;-11)
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Cau 29: Phuong trinh mit phang (B'C'D’) qua B’(%;%;%j co6 vtpt ﬁ:[ﬁ;ﬁ]:@;m;—m la

16x+40y-442+39=0 .Trong khong gian véi hé toa d6 Oxyz , cho ba diém
A(-2,1,0),B(4;4,-3),C(2;3,-2) va duong thing d:)(;:l'zl_zyzz_l1

(P) :ax+by —6z+c =0 1a mit phing chira d sao cho A,B,C & cung phia d6i voi mit phing

Goi

(P) vabiéu thitc h=d, +2d, +3d, dat gi tri 16n nhét, v6i d,,d,,d, 1an lugt 1a khodng cach tir
A,B,C dén (P). Tinhténg T =a+b+2c?

A T=6. B. T =8. C.T=1. D. T =12.
Loi giai

Chon A

(P)
Duong thang d nhan u = (1,-2;-1) 1am vecto chi phuong va di qua diém | (311).
Ta c6 AB=36;BC =+/6,AC =26 = AC+CB=AB, tac 1a C ndm trén doan thing AB

sao cho AC =2CB.
Goi M, N lan lugt 14 trung diém ciia AB,BC . Khi d6 C la trung diém ciia MN.

h=d,+2d,+3d, =(d, +d,)+(d, +d,)+2d, =2d (M,(P))+2d (N,(P))+2d,
=4d,+2d, =6d, =6d (C,(P))<6(C,d)
Déu dang thirc xdy ra khi hinh chiéu H ctia C Ién d ciing la hinh chiéu ciia C 1én (P).
Goi Hed=H(1+t1-2t;1-t) va ta co:
CHu=0e1(t-1)-2(-2t-2)-(3-t)=0<t=0= H (L11),CH =(-1-2;3).
Khi d6 mat phang (P) di qua H (L11) vanhan CH =(~1-2;3) lam vecto phap tuyén ciia mat
phang (P) nén (P):—(x-1)-2(y-1)+3(z-1)=0< x+2y-3z=0.
Déi chiéu gid thiét (P):ax+by—6z+c=0 tasuyra a=2;b=4;c=0.
Vay T=a+b+2c=6.

Cau30: Trong khong gian Oxyz , cho mit cdu (S):x*+(y—2)'+(z+3) =24 cét mat phing
(a):x+y =0 theo giao tuyén la dudng tron (C). Tim hoanh do cia diém M thude dudng tron
(C) sao cho khoang cach tir M dén A(6;—10;3) 16n nhat.

A -1. B. 4. C.2. D. -5.
Loi giai

Chon B

Ta c6: Mit cau (S) co tam 1(0;2;-3).

Goi A’ 1a hinh chiéu cia A trén mit phing (@)
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Céau 31:

X=6+t
Ptdt (AA"):{y=-10+t
z=3
Tacd A'= AA'n(a)
=6+t-10+t=0=t=2= A'(8,-8;3)
Goi I" 1a hinh chiéu ctia | trén mét phang (e) suy ra 1’ la tam ciia dudng tron (C)
Lam tuong ty nhu cch tim toa do A, tac6 1'(-11-3)

Tacd AM? = AA?+ AM? vi AA’ khong d6i nén AM 16n nhat khi A'M 16n nhét, tir 6 suy ra
A M, I théng hang va I’ nam gita A’ va M .

Taco
1l =2: A1 =322
Re, =22
— AM =422
Vay
4
XM_XA_g(XI_XA)
. Xy =—4
A’MZEA'I'C:’ yM_yA’:g(yl_yA’)Q Ym =
z,, =5
4 M
ZM_ZA_E(ZI_ZA)

Trong khong gian v6i hé toa do Oxyz, cho mit phing (P):x—y+z-4=0 va hai diém
A(-2;2;4),B(2;6;6). Goi M la diém di dong trén (P) sao cho tam giac MAB vuong tai M. Goi

a,b 1an luot 1a gia tri 16n nhat va gia tri nho nhat cua do dai OM. Gia tri ctia biéu thirc a® +b?

béng
A. 461, B. 104. C.122. D. 4/52.
Loi giai
Chon B
_ 0 .
Co {A'\'\jB _(F?)O =M e (C)=(P)N(S) vé6i (S):x*+(y—4)*+(z-5)>=9 la mit cau duong
S

kinh AB c6 tam 1(0;4;5).

Tam cua dudng tron (C) 14 hinh chiéu vudng goc H ciia | 1én mit phang (P).
X—y+z-4=0

Toa do diém H langhiém ciahé { x—0 y-4 z-5=H(L3;6).
1 -1 1

Bén kinh cita duong tron (C) 12 r = {R? —d?(1,(P)) =~/9-3 = /6.
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Céu 32:

Diém O’ 13 hinh chiéu vudng goc ctia O 1&n (P) co toa d6 1a nghiém hé
X—y+z-4=0

4 4 4
o 2-2:2
X_y_z (3 3 3j
1 -1 1
s oar . r 2 2 ' 2 16 2
Khi d6 theo pitago c6 OM =00 +0'M +O'M

Va HO'—=r<O'M <HO' +r=0'M e

Do d6 a2 +b? = [3 (*/?F \/_” {3 (m+\/€]2]104.

et

3

Trong khéng gian Oxyz , cho mt cau (S,) c6 tam 1(2;1;1) c6 ban kinh bang 4 va mit cau
(S,) cotam J(2;1;5) c6 ban kinh bang 2. (P) la mit phang thay doi tiép xtc véi hai mat cau
(S,), (S,). Pat M, m Ian luot la gia tri 16n nhat, gia tri nhé nhét ciia khoang cach tir diém O
dén (P). Giatri M +m bang

A. 15, B. 8/3. C.9. D.8.
Loi giai
Chon C
Gia s (P) tiép xtc véi (S,), (S,) lanluot tai A va B.
Goi I (P)=M 1A —%:2 nén J 1a trung diem cia IM . Suy ra M (2;1;9).

JB
Goi fi=(a;b;c) véi @’ +b*+c? =0 1a vecto phap tuyén cua mat phang (P).

Taco: (P):a(x—2)+b(y-1)+c(z-9)=0.

va {ZEL((F;))))EZ :%z% < a’+b* =3¢’ @(%T{%T =3 (1).

. |2a+b+9c| [2a+b+9c| 1|2a b
Ta co: d(O,(P)):m: 200 :§?+E+9'

Btt_2a 9 b 2a
c

? —=t-=—_.Taco: d(O,(P )):1|t+9|.

C C
2 2
Thay Ezt—é vao (1), ta dugc (Ej [t_QJ :3@5(§j 42 t12-3-0.
c C c c c C
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Céu 33:

Cau 34:

Dé phuong trinh c¢6 nghiém véi an a thi 4t> -5t +15>0 < —/15 <t </15
C

S 0<9-/15<t+9<9+/15 = 9- \/_ (O,(P))§9+\/1_5.

2
:M:9+\/1_5 va m:9—\/1_5'
2 2
Vay M +m=9.

Trong khdng gian Ozyz, cho hai diém A 2;1;3 va B 6;5;5 . Xét khdinéon N ¢ dinh A ,
duodng tron ddy ndm trén mit cau duong kinh AB . Khi N ¢6 thé tich 16n nhét thi mat phang

chira duong tron day cia N co dang 2z + by + cz +d = 0. Gid tri cia b + ¢ + d bang

A -1, B. —12. c. -18. D. —15.

Loi giai
Chen C

Dit tam duong tron day | ; tim mit cau 1a O; R 1a ban kinh
clia mat cau (S) duong kinh AB . Mt phang can tim 1a (P) . D@ thiy

AB L (P) . Lay M 1a diém tuy ¥ thudc duong tron day cia hinh non.

D@ thiy tam giac ABM vuong tai M va

IM? =IAIB < r?=h(AB—h)(0<h<AB).

Thé tich ctia khbi nén 1a:

(h+h+2AB-2h)" g ape
27 162

Vay: maxV =8ZAB” khi h—h=2AB-2h<—h=-2AB= IA=2AB
162 3 3

V=1zrth=21zn?(AB-h)=1zh?(2AB-2h)<Lz
3 3 6

CDlH

:>|A=2|B©E+2W3=6@|(M;1—1;§).

3 3 3

Lic nay (P) di qua | (M;Q—;l—?’) va ¢ vecto phap tuyén ﬁ:%?B:(Z; 2,1) 6 phuong trinh
P :2x+2y+2—-21=0.

Trong khong gian hé toa do Oxyz , cho cic diém A(a;0;0),B(0;b;0),C(0;0;c) voi

. . 1 . ,
a>4,b>5,c>6 vamat cau (S) c6 ban kinh bang Sv10 ngoai tiép tir dién O.ABC . Khi tong

OA+OB+0C dat gia tri nho nhét thi mit phang (a)diquatdm | cia mit cau (S ) va song song
v6i mit phang (OAB)c6 dang mx+ny+pz+q=0 (véi mnp,ge Z;g la phan sb toi gian).
p

Giatri T=m+n+p+( bing

A. 3. B. 9. C. 5. D. -5.
Loi giai

Chon D
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Céau 35;

< at+b?+c¢% =90.

Ja?+b*+c? 310
2 2

Ban kinh mat cau ngoai tiép tr dién O.ABC la R=
Taco
P=0OA+0OB+0OC=a+b+c.bat x=a-4>0,y=b-5>0,z=c-6>0.
Khi do
a2+b2+02=(x+4)2+(y+5)2+(z+6)2=x2+y2+22+8x+10y+122+77=90.
= X*+y*+2° +8x+10y +12z =13.
T=(x+y+z)2+12(x+y+z)=x2+y2+zz+8x+10y+122+2(xy+yz+zx+2x+y).
Vi x*+y?+2* +8x+10y+12z =13 va X,y,z >0 nén (x+ y+z)2+12(x+ y+2)—13>0.
o x+y+z2leoa-4+b-5+c-721<a+b+c>16= {OA+OB+0OC} 16.
Déu “ =" xay ra khi va chikhi a=4,b=5,c=7.
Suy ra, A(4;0;0),B(0;5;0),C(0;0;7).
Goi mit cau (S): x> +y® +2° —2ax—2by—2cz+d =0
Vi A(4;0;0),B(0;5;0),C(0;0;7),0(0;0;0)nén ta co hé

min

a=2

16-8a+d =0 5

25-10b+d =0 bzg
=

47-14z+d=0 " | _7

d=0 2

d=0

TAm cta mit cau (S) la | [2;§;Zj.
2 2
Mit phing () song song voi mit phang (OAB)=(Oxy):z=0=(a):z+e=0.

N~

Vi I(Zé;zj thudc (o) nén Z+e:0<:>e:—
2 2 2

Suyra, 22-7=0=m=0;n=0;p=2;0=-7.
T=m+n+p+q=-5

Trong khong gian véi hé toa @6 OXyz , cho mat cau (S):(x—l)2 +(y—2)2 +(Z—3)2 =16 vacac
diém A(1;,0;2), B(-1,2;2). Xeét khdi ndn (N) c6 dinh 13 tim ctia mat ciu (S), dudng tron day
1a thiét dién ctia mat phang (P) v6i mét cau (S) va mit phang (P) di qua hai diém A, B sao
cho thé tich ctia khéi nén (N) la 16n nhat. Khi viét phuong trinh (P) dudi dang
(P):ax+by+cz+3=0.Tinh T =a+b+c.

A 3. B. 3. C.0. D. -2.
Loi giai
Chon B
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Cau 36:

Mat cau c6 tam 1(1;2;3) bankinhla R=4.

Tacd A ] B nim trong mit cau. Goi K 13 hinh chiéu cua | trén AB va H 14 hinh chiéu cta
| 1én thiét dién.

Ta c6 dién tich thiét dién bing S =7r® = 7(R* ~1H?). Do d¢ thé tich khéi nén (N) 16n nhét
khi dién tich thiét dién nhé nhat hay IH 16n nhat. Ma IH < 1K suy ra (P) qua A, B va vudng
gbéc véi IK.

Tac6 IA=1B=+/5 suyra K la trung diém ciia AB. Viy K(0;1,2) va KI =(L11).

Vay (P):(x-1)+y+(z2-2)=0< -x-y-z+3=0.

Trong khong gian Oxyz , cho hai diém A(-2;1;1) va B(2;1,1). Xét khdi non (N) ¢6 dinh A
duong tron ddy nam trén mét cau duong kinh AB . Khi (N) c6 thé tich 16n nhat thi mat phang

(P) chira dudng tron day ctia (N) cach diém E(L1,1) mot khoang Ia bao nhiéu?

A.d=l. B.d=2. C.dzl. D.d=3
2 3
Loi giai
Chon A

Tacé: AB =(4;0;0) nén (P) co vipt Ia (10;0)

AB=4= R=2.Diat X nhu hinh vé

Khéinon (N) c6 h=x+2 va r’ =HC? =4-x*

=V :Enrz.hzln(4—x2)(x+2) voi 0<x<2
3 3

Khao sat ham s6 y =(4-x")(x+2) véi 0<x<2
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Cau 37:

Céau 38:

Dat max khi x=§:> IH =§:>3m=ﬁ§ véi 1(0;1,1)
1 1
:>H[5;1;1]:>1.(x—§]+0(y—1)+0(z—1):0

Trong khong gian véi hé truc toa do Oxyz , cho diém A(2;0;0), B(O;O;—l) va mit cau
(S):x*+(y-1*+(z-1)"=9. Mt phing (P):x+ay—bz+c=0 (a>0)di qua A, B cét
(S) theo giao tuyén 1a dudng tron (C)sao cho hinh nén(N) dinh 1a tim cua (S) va day la
dudng tron (C) c6 thé tich 16n nhat. Khi d6 2a+b—3c bing
A —4+32. B. 4. C.T. D. 4+3V2.

Loi giai
Chon D
Mit cu (S) cotam 1(0;11), ban kinh R=3.
Goi h,r 1an luot 1a chidu cao va ban kinh d4y hinh nén (N ) , H 1a tAm duong tron day cﬁa( N )
Piéu kién mit phing (P) cit mat cau (S) khi0<h<R=0<h<3.
Taco: r’=R*—IH?=9-h?

l7z(9h—h3)

Thé tich khéi nén (N): v =%h.7zr2 =%h.7r.(9—h2):
Xét ham s6 f(h):%ﬂ(%—hs) v6i 0<h<3 tasuy ra V dat gié tri 1on nhét khi N=+/3.

|a b+c|

Hay V dat gi4 trj 16n nhat khi d (1,(P))=+3 <
e
2+¢c=0 =
Mit khac (P):x+ay—bz+c=0diqua A,B nentaco{ {
b+c=0 =
:—4—3«/5
Thay (2) vao (1)ta duge [a—4]=+/3+/a’ +5 <23’ +8a-1=0< 2
_4+3\2
2

Cho mat cau (S):x* +y® +2° +8y—12z+27 =0 va mat phang (P):2x—-y+2z+17=0.
Mot khéi tru (N) c6 mot duong tron ddy nam trén mat phang (P) va duong tron day con lai
nam trén mt cau. Khi (N c6 thé tich I6n nhét thi mat phang chira duong tron déy di qua diem
nao sau day?
A. C(0;1,10). B. D(0;0;8)- C. E(830). D. F(2,0;8).

Loi gidi
Chon A
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Céau 39:

Mit cau (S) cotam 1(0;-4;6) bankinh R =5. Khoang cach tirtdm | dén mat phang (P) la
1.0-1.(-4)+2.6+17
h=d(|,(P))=| (4)+2br |=11.

J2 +(-1) +2°

Gia sir dudng tron ddy cua hinh tru nam trén mét cau [a (M, r) nam trén mat phang (Q) . Suy

ra (P)]|(Q) vadiém | ndm giita cua hai mt phang do.

Pt IM =x,(0<x<5) suy ra r=+R2—x* =y25—x* va chidu cao khéi try la
X+h=x+11.Do d6 thé tich khéi trula V = 7 (25— x* ) (x +11) = 7 (—x° = 11x* + 25x + 275)

Xét ham sb f x) =-x>—11x* + 25x + 275 trén [0;5] ta c6 f'(x)=-3x*-22x+25. Vi

x=1
f'(x)=0< 25 Nén ham so dat gid tri I6n nhat 1a f (1) = 288 tai diém x, =1.

3

Mat phang (Q) co dang 2x—y+2z+D=0.Vi d(1,(Q)) =1 D +16] :1©{D=—13

D=-19
Vi diém | nam gika (P),(Q) nén (2.0-1.(-4)+2.6+17)(2.0-1.(-4)+2.6+D)<0
<33.(16+D)<0< D<-16

Vay (Q):2x-y+2z-19=0 di qua diém C(0;110).

Trong khong gian v&i hé toa do Oxyz , cho ba diém A(1;0;1), B(3;-2;0), C(1;2;-5). Mat
phing (a):ax+by+cz—24=0 qua Cva d(A,(a))+2d(B,(a))dat gia tri I6n nhat. Tim gia
tricia P=a+4b’+cla
A P=21. B. P=23. C. P=24. D. P=20.

Loi giai
Lay diém | saocho B la trung diém Cl, suyra I (5;-6;5).Khido 2d(B,(a))=d(I.(a)).
Taco d(A (a))+2d(B,(a))=d(A(a))+d(I,(a)).

Trudng hgp 1: A va | cing phia so véi (). (A hodc | ¢6 thé thudc (a)).
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Goi E la trung diém Al , suy ra E(3;-3;3).

Ta c6 d(A(a))+2d(B,(a))=d(A(a))+d(l,(a))=2d(E (a))<2EC=293 nén
d(A (er))+2d(B,(«)) dat gi tri 16n nhat bang 2EC khi va chi khi C 1a hinh chiéu vuéng
goc cia E trén ().

Khi d6, (a) qua C, nhan CE =(2;-5;8) l vecto phap tuyén.
(a):2(x—1)—5(y—2)+8(z+5)=0<:>2x—5y+8z+48=0<:>—x+§y—4z—24=0.

Thir lai, ta thdy A, | clng phia so véi ().

Vay a:—l,b:g,c=—4:>P:a+4b2+c:20.

Trudng hop 2: A va | khac phia so v6i ().

Goi 1, 1a diém déi xtimg cua | qua diém C = 1,(-3;10;-15).

Goi E la trung diém cua AL =E(-15-7)=CE=+17 . Ta cO
d(A(a))+2d(B,(a))=d(A(a))+d(1,(a))=2d(E,(a))<2EC =217 < 2/93

Truong hgp nay khong thoa mén.

KL: Vay a:—l,b:g,c:—4:>P:a+4b2+c:20.
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