Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach
BAI 3

PHUONG TRINH MAT CAU

1. Pinh nghia mit ciu
Cho diém | va sb duong R. Mit cau tam | ban kinh R 1 tap hop tat ca cac diém trong khong

gian cach diém | mot khoang R.

Nhén xét: Cho mat cau tam S(I;R)
e Néu IM =R thi M nam trén mit cau.
e Néu IM <R thi M niam trong mit cau.
e Néu IM >R thi M ndm ngodi mit cau.
2. Phuong trinh ciia mit cau

Trong khong gian véi hé truc toa o Oxyz , mit cau (S) tam 1 (a;b;c), ban kinh R c6 phuong trinh

(x—a)*+(y—b)*+(z—-c)* =R?

o

Nhan xét: Phuong trinh x* +y® + 2> —2ax—2by—2cz+d =0 voi a®+b*+c*~d >0 la phuong trinh

clia mt cau tam | (&;b;c) va ban kinh R = JaZ+b?+c2—d .
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PHAN A
TU LUAN PHAN DANG TOAN

CHUPE 1
PHUONG TRINH MAT CAU

DANG 1
XAC PINH CAC YEU TO CO BAN MAT CAU

e Phuong trinh mit cau (S) c6 dang (x—a)*+(y—b)*+(z—c)’ =R thi mit cau c6 tam | (a;b;c)
va c6 ban kinh R.
e Phuong trinh mit cau (S) c6 dang X +y?+ 2?2 —2ax—2by—2cz+d =0 véi a®+b?+c?—d >0
thi dé x4c dinh toa do tdm | (a;b;c) va ban kinh R ta thire hién nhu sau:
—2a=...

+ Xac dinhtpaddotam | : {—2b=...
-2c=...

+ Xéc dinh ban kinh: R =+a2 +b?+c?—d .
Chay:

e CO thé xéc dinh toa do tm I (a;b;c) va ban kinh R cia phuong trinh mat cau (S) c6 dang
x2+y?+z72-2ax—2by—2cz+d=0 biang cich nhém nhan td¢ dé dua v& dang
(x—a)’+(y—-b)*+(z-c)* =R?.

e Dé mot phuong trinh 12 mot phuong trinh mit cau, can thoa man hai diéu kién: Hé sé trudc

x?, y?, z° phaibang 1 va a’> +b’>+c?—d >0

Bai 1. Trong khdng gian Oxyz , tim toa do tam va ban cua ctia cac mit cau sau:
2
) (S):(x=1)" +(y+2) +(2~3) =16 ) (5): (x—%) (oy-1) +22 =9

) (S): xX*+y*+2*+2x—-2y+82-18=0 d) (S):x*+y*+2°-2x—-4y+2z-2=0

https://www.facebook.com/truongngocvy8/ Trang 2 Truong Ngoc Vy 0978 333 093



https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Bai 2. Trong khong gian Oxyz , phuong trinh ndo trong cac phuong trinh sau la phuong trinh mat cau?

Néu 1a phuong trinh mit cau hdy xac dinh tdm va ban kinh ciia mat cau do.

a) x> +y>+122-2x-52+30=0 b) X?+y?+2%—4x+2y-22=0

c) X®+y3+2°-2x+6y—9z-10=0 d) x?+y2+22+5=0

e) 3x2 +2y? +22 -2x-2y+2z+1=0 ) X +y?-2x+6y—-82-3=0

g) x> +y?+22—6x+8y-2z+10=0 h) 2x% +2y? +22% +12x+4y-82+20=0

Bai 3. Trong khong gian véi hé truc Oxyz, tim tat ca cac gid tri cia m dé phuong

trinh: (S): x>+ y* + 22 —=2(m+2) x+4my —2mz +5m* +9 = 0 1a phuong trinh mit cau.
y

BAI TAP REN LUYEN
Bai 4. Trong khong gian Oxyz , phuong trinh ndo trong cac phuwong trinh sau la phuong trinh mat cau?
Néu 1a phuong trinh mat cau hdy xac dinh tam va ban kinh caa mit cau do.
(Sy):X*+y? +2° +x-2y+42-3=0
(S;):2x* +2y* +22* ~x~y-2=0
(S3):2%° +2y? +22° + 4x+8y +62+3=0
(S4):X*+y? +2° —2x+4y—4z7+10=0.
Bai 5. Trong khong gian Oxyz , phuong trinh ndo trong cac phuong trinh sau 1a phuong trinh mat cau?
Néu 1a phuong trinh mat cau hdy xac dinh tam va ban kinh caa mit cau do.
(Sy):X*+y? +2° -2x =0
(S): x> +y*—z°+2x~y+1=0
(S3):2x2 +2y2 =(x+y) —22 +2x-1
(S4):(x+y)* =2xy— 2% +1-4x
Bai 6. Trong khdng gian voi hé truc toa do Oxyz , tim tat ca cac gid trj cia m dé phuong trinh:
Q) X2+ y?+ 722 +2x—4y+2(m+1)z+2m? +6 =0 1a phuong trinh mit cau.

b) x>+ y?+22—2(3-m)x—2(m+1)y —2mz + 2m* + 7 = 0 khdng phai 1a phwong trinh mat cau.
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DANG 2

LAP PHUONG TRINH MAT CAU DANG CO BAN

Phuong phap: Dya vao gia thiét bai toan, ta x4c dinh dugc toa do tam | (a;b;c) va do dai ban kinh R.
Cac dang thuwong gap:

Dang 1: Mt cau c6 tam | (a;b;c) va di qua diém A(X,;Y,;Z,) thi ban kinh

R= |A=\/(XA—X| )2+(yA_y| )2+(ZA_ZI)2

Dang 2: Mit cau (S) c6 duong kinh AB thi

Tam I (a;b;c) la trung diém cua AB hay I( 5 5

XA+XB.yA+yB.ZA+ZB]

Béan kinh R = AZB - \/(XB _XA)2 +(yB2—yA)2 +(2zg —zA)2

Dang 3: Mit cau c6 tam | (a;b;c) va tiép xtc véi (a): Ax+ By +Cz + D =0 thi ban kinh

Aa+Bb+Cc+D
R:d(l,(a)):| |
JA? + B?+C?
Dang 4: Mit cau qua bn diém A, B,C,D khong dong phing (hay goi la ngoai tiép tir dién ABCD).
Goi (S) c6 dang x* +y* + 2" —2ax—2by —2cz+d =0 (*)
Thay toa do 4 diém A,B,C,D vao (*) thi ta dwoc hé phuong trinh véi 4 an's6 a,b,c,d

Giai tim a,b,c,d .

Suy ratam I(a,b,c), ban kinh R=va2+b?+c’—d .

Bai 1. Trong khdng gian Oxyz, lap phuong trinh cta (S), biét:

a) mit cau (S) c6 tam 1(0;1;,—2) va ban kinh bang 3 .

b) mit cau (S)co tam 1(1;-4;3) va di qua diém A(5;-3;2).

c) mit cau (S)cé duong kinh AB, véi A(1;1;1) va B(1;-1;3).

Bai 2. Trong khong gian Oxyz, lap phuong trinh cta (S), biét:

a) mat cau (S) diqua 4 diém A(2;0;0),B(13;0),C(-10;3),D(12;3).

b) mit cau (S) diqua 3 diém A(L;2;-4), B(L,-3;1), C(2;2;3) vacotam | nam trén mat phang OXxy .
c) mit cau (S) diqua 2 diém A(1;1;2),B(3;2;-3) vaco tam | thudc Ox .

d) mat cau (S) di qua diém A(L-14) va tiép xuc véi cac mit phing toa do.
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BAI TAP REN LUYEN

Bai 3. Trong khong gian Oxyz, lap phuong trinh cta (S), biét:

a) mit cau (S) c6 tam 1(0;-2;1) va ban kinh bang 2 .

b) mét cau (S)cé tam 1(L11) va di qua diém A(12;3).

c) mit cau (S)cé duong kinh AB, véi A(2;-1-3) va B(0;3;-1).

Bai 4. Trong khong gian Oxyz, lap phuong trinh cua (S), biét:

a) mit cau (S) c6 tam A(1;2;-3) va tiép xtc véi truc OX.

b) mét cau (S)c6 tam nam trén mit phiang (Oyz) va di qua céc diem A(0;8;0),B(4;6;2),C(0;12;4).

c) mit cau (S)cotam la A(-2;—4;5) va cat truc Oz tai hai diém B, C sao cho AABC vudng.
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DANG 3

VI TRI TUONG POI GIUA MOQT PIEM VOI MAT CAU

Cho mat cau tam S(I;R)
e Néu IM =R thi M nam trén mit cau.
e Néu IM <R thi M niam trong mit cau.

e Néu IM >R thi M nam ngoai mit cau.

Bai 1. Trong khong gian Oxyz, cho mit ciu (S):(x—2)" +(y—4)"+(z-1)"=4 va ba diém
M (2;4;3),N(0;-12),Q(3;5;2). Xét vi tri twong ddi ciia cac diém M, N,Q véi mit cau (S).

Bai 2. Trong khdng gian véi hé truc toa do Oxyz, cho hai diem A(1,0;-3), B(-3;—2;—5). Biét ring
tap hop cac diém M trong khong gian thoa méan ding thaic AM? + BM? =30 la mot mat cau (S). Tim
ban kinh R cua mat cau (S).

Bai 3. Trong khong gian véi hé truc toa dd Oxyz , cho hai diém A,B c¢b dinh co do dai AB la 4. Biét

rang tap hop cac diém M trong khong gian sao cho MA =3MB la mot mat cau. Tinh ban kinh mat cau
do.

https://www.facebook.com/truongngocvy8/ Trang 6 Truong Ngoc Vy 0978 333 093



https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach
DANG 4

VI TRI TUONG POI GIUA MAT PHANG VOI MAT CAU

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

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

« Néu d=R: Mit phang tiép xtGc mat cau. Luc d6 (P) 12 mit phang tiép dién cua (S) va H Ia tiép

diém.

« Néu d<R: mat phang (P) cit mit cau theo thiét dién 1a duong tron c6 thm Hva ban kinh

r=+R*—1IH?2.

Chu y: Cho mit phing (P):ax+by+cz+d =0 vamit cau (S) cotdm 1(x,;y,;z,) va bankinh R . D¢
Xt vi tri twong doi cia mét phang (P) va mat cau (S), ta lam nhu sau:

e Tinh d(l;(P)):|aX' +by, +cz, +d|

‘”(P)

e S0 sénh véi ban kinh R
+ Néu d (I ;(P)) >R thi mit phang khong cit mit cau
+ Néu d (I ;(P)) =R thi mat phang tiép xtc mit ciu

+ Néu d (I ;(P)) <R thi mit phang cit mit cau
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Bai 1. Trong khdng gian véi hé truc toa do Oxyz, Xét vi tri twong dbi ciia mat phang (P) va mat cau
(S) biét:

a) mat cau (S):(x—1)2+(y—2)2+(z+3)2 =4 vamat phiang (P):x+y-z+4=0.

b) mat cau (S):x* +y® + 2> —2x+4y—2z-8=0 vamjt phang (P):2x+3y+2z+17=0.

Bai 2. Trong khong gian Oxyz , Viét phuong trinh mat cau (S):

a) co tam 1(2;1,—4) va tiép xdc v6i mit phang (a):x—2y+2z-7=0.

b) c6 tam A(L2;3) va tiép xdc v6i mat phang (o):x—2y+2z+3=0.

Bai 3. Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x-2y+2z-2=0 va diém
| (-1,2;-1). Viét phuong trinh mit cau (S) c6 tam | va cit mat phang (P) theo giao tuyén 1a duong
tron c6 ban kinh bang 5.

Bai 4. Trong khdng gian vai hé truc toa do Oxyz , phuong trinh ndo dudi day 1a phuong trinh mat cau
di qua ba diém M(2;3;3), N(2-L-1), P(-2-13) va c6 tam thuoc mat phang
(a):2x+3y-z+2=0.

Bai5. Trong khdng gian Oxyz cho mit cau (S):X*+y?+2>+2x—4y—6z+5=0. Viét mit phang
tiép xtc véi (S) va song song véi mét phang (P):2x—y+2z-11=0 .

Bai 6. Trong khéng gian v&i hé truc toa d6 Oxyz, cho mat phang (P) c6 phuong trinh
Xx—2y—2z-5=0 va mat cau (S) c6 phuong trinh (x—1)2+(y+2)2+(z +3)2 =4. Viét phuong trinh

mét phang song song véi mét phang (P) va dong thoi tiép xdc véi mat cau (S).
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DANG 5

VI TRI TUONG POI CUA PUONG THANG VOI MAT CAU

Cho mit cau (S) cotam I, bankinh R va dudng thang d 6 vecto chi phuong 4, diém M ed .
Dé xét vi tri trong déi gilta dudng thang d va mit cau (S), ta lam nhu sau:

e Tinh d(1;d)= |U|

e S0 sanh v4i ban kinh R
+ Néu d(! ;d) >R thi duongthang d khéng cit mat cau (S)
+Néu d(1;d)=R thi duong thang d tiép xtc véi mit cau (S) tai H.

+Néu d(1;d)<R thi duong thing d cit mat cau (S) tai hai diém phén biét A, B.

Bai 1. Trong khdng gian Oxyz , tim vi tri twong doi cia duong thang A va mat cau (S)
x-=1 y-2 z-3
-2 '

b) mét cu (S): 3 + y2+ 2% — 2x+ 42 +1=0 VA duong thing A: X =Y=1_2=2
Y 271

a) mat cau (S):(x+1)2+(y—2)2+z2 =9 va duong thang A:

|

Bai2. Trong khong gian Oxyz, cho mat cau (S):(x-1)°+(y+3)*+(z-2)>=1 va duong
X=2+t

thang A:d y =1+ mt. Tinh gia tri cia m dé duong thang A tiép xtGic mat cau (S).
z=-2t

Bai 3. Trong khdng gian Oxyz , Trong khong gian voi hé toa do Oxyz, cho diém | (1L-2;3) va duong

X+l y-2 z+3

1 T Lap phuong trinh mit cau tam A, tiép xuc véi d.

thang d c6 phuong trinh
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Bai 4. Trong khong gian Oxyz, viét phuong trinh mét cau tam 1(2;3;—1)sao cho mat cau cét duong

x=11+2t
thang (d)c6 phuong trinh: (d)qy =t tai hai diém A, B sao cho AB =16.
z=-25-2t

Bai5. Trong khdng gian Oxyz mit phang (P):2x+6y+z-3=0 cat truc Oz va duong thang

d :"T‘5 _Y 270 1 lwot tai A va B. Viét phirong trinh mat ciu duong kinh AB .

2 -1

x-1 y-1 z+2
2

Bai 6. Trong khdng gian Oxyz, cho cac diém 1(1,0;0)va dudng thing d: . Viét

phuong trinh mat cau (S)co tdm | va cit dudng thing d tai hai diem A, B sao cho tam giac 1AB déu.

Bai 7. Trong khoéng gian Oxyz, cho hai mat cau (S;). (S,) co phuong trinh lan luot 1A
(S):x*+y*+2° =25, (S,): X +y’ +(z—1)2 =4. Mot duong thang d wvudng goc Vvéi véc to
U =(L-10) tiép xdc v6i mat cau (S,) vacat mat cau (S,) theo mot doan thang c6 do dai bang 8. Tim
vecto chi phuong cua d .

Bai 8. Trong khdng gian véi hé toa do OXyz, cho diém E(1;1;1), mat cau (S):x*+y*+2°=4 va
mat phang (P):x—3y+5z-3=0. Goi A la dudng thang di qua E, nam trong (P) va cat mat cau (S)
tai hai diém A, B sao cho tam giac OAB la tam giac déu. Viét phuong trinh ctia duong thang A .

Bai9. Trong khong gian véi hé truc toa d6 Oxyz, cho diémE(LL1l), mat phang
(P):x-3y+5z-3=0 vamat cau (S):x’+y*+2z°=4. Goi A 1a duong thang qua E, ndm trong mit
phang (P) vacit (S) tai 2 diém phan bi¢t A B sao cho AB=2. Viét phuong trinh duong thing A.

Bai 10. Trong khéng gian véi hé toa do Oxyz, cho mat phang (P):x+y-z-3=0 va hai diém
M (LL1), N(-3-3-3). Mit cau (S) di qua M, N va tiép xdc véi mat phang (P) tai diém Q. Biét
rang Q ludn thudc mot duong tron c¢b dinh. Tim ban kinh caa duong tron do.

Bai 11. Trong khdng gian Oxyz, cho mit cau (S):(x—l)2 +(y—2)2 +(z—1)2 =3*, mat phang
(P):x—y+z+3=0 vadiem N(L,0;-4) thuoc (P). Mot duong thang A di qua N nam trong (P) cét
(S) tai hai diém A, B thoa mén AB=4. Goi u(Lb;c), (c>0) la mdt vecto chi phuong cua A, tinh téng
b+c .

Bai 12. Trong khéng gian véi hé toa do Oxyz, cho mat phang (P):2x—2y—z+9 =0 va mat
cau(S):(x—3)"+(y+2)"+(z2-1)" =100. Mt phing (P) cit mat ciu (S) theo mot duong tron (C).

Tim toa d6 tam K va ban kinh r cua duong tron (C).
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Bai 7. Trong khong gian véi hé truc toa do Oxyz , cho mit cau (S):(x—l)2 +(y—2)2 +(z—3)2 =25 va
hinh nén (H) c6 dinh A(3;2;-2) vanhan Al lam truc doi xémg voi | 12 tim mét cau. Mot dudng sinh
ctia hinh nén (H) cét mit cau tai M, N sao cho AM =3AN . Viét phuong trinh mat cau dong tim véi
Mt cau (S) va tiép xtc véi cac duong sinh ciia hinh nén (H).

Traloi: ...l

Bai 8.  Trong khong gian véi hé toa @ Oxyz cho mat phiang (P):z+2=0, K(0;0;-2), duong thang

X . \ n 5 . 5 7 .
d: 1°1°71 Lap phuong trinh mat cau tam thugc duong thang d va cat mat phang (P) theo thict dién

y
1

N

1a duong tron tam K, ban kinh r =+/5.

Bai 9. Trong mat phang toa do Oxyz, cho bén diém A(0;-1,2), B(2,-3;0), C(-2,1;1), D(0;-1;3).
Goi (L) la tap hop tat ca cdc diém M trong khong gian thoa man dang thirc MA.MB = MC.MD =1. Biét
rang (L) la mot duong tron, duong tron d6 cé ban kinh r bang bao nhiéu?

Bai 10.Trong khdng gian véi hé toa do Oxyz, cho mit cau (S) :(x—l)2 +(y—1)2 +2° =4 va mot diém
M (2;3;1). Tr M ke duge vo s6 cac tiép tuyén t6i (S), bit tap hop céc tiép diém 1a dudng tron (C).

Tinh ban kinh r cua duong tron (C).
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DANG 6

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT CAU

Bai toan. Cho diém A va mat cau (S) c6 tam I, ban kinh R, M la diém di dong trén (S). Tim gié trj
nho nhat va gié tri 16n nhat cia AM .

Phwong phap giai

M,

Xét A nam ngodi mat cau (S). Goi M;,M, lan luot 14 giao diém cta duong thang Al véi mit cau
(S)(AM, < AM,) va (a) la mit phing di qua M va duong thang Al. Khi d6 (@) cét (S) theo mot

duong tron I6n (C).

Ta c6 M,;MM, =90, nén AMM. va AM,M Ia c4c g6c tu, nén trong cic tam gidc AMM, va
AMM, tac Al —R =AM, < AM < AM, = Al + R

Tuong ty véi A nam trong mit cau ta co R—Al <AM <R+ Al

Vay min AM =| Al —-R|,max AM =R+ Al

X=2
Bai 1. Trong khong gian Oxyz, cho d:{ y=t va mit cau (S):x*+y?+2z°2—-2x—4y+2z+5=0.

=

[HEY

—t

Tim toa do diém M trén (S) sao cho d(M,d) dat GTLN.

Bai 2. Trong khong gian Oxyz, cho diém A(-3;3;-3)thudc mit phang (a):2x-2y+z+15=0va
mit cau (S):(x—2)* +(y—3)° +(z—5)* =100. Duong thing A qua A, nam trén mat phing (o) cét (S)

tai A, B. Viét phuong trinh duong thing A dé do dai AB 16n nhét.

x+1 y+1 z+1

Bai 3. Trong khong gian voéi hé truc Oxyz cho hai duong thang A, : > 1 >

x=1 y-1 z-1

5 > . Tinh dién tich mat cau c¢é ban kinh nho nhat, dong thoi tiép xic véi ca hai

A,

dudng thang A, va A, .
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X =2t Xx=3-t'
Bai 4. Trong khong gian véi hé toa dd Oxyz , cho hai duong thang d,:{y=t va d,:{y=t' .Viét
z=4 z=0

phuong trinh m3t cau (S) c6 ban kinh nhé nhat tiép xtc véi ca hai duong thang d, va d,.

Bai 5. Trong khong gian véi hé toa do Oxyz cho ba diem A(8;5;,-11),B(5;3;-4),C(L2;-6) va mat
chu (S):(x—2)" +(y—4) +(z+1)" =9. Goi diém M (a;b;c) 1a diém trén (S) sao cho‘m—m—m—d‘
dat gi4 tri nho nhat. Hay tim a+b.

Bai 6. Trong khang gian Oxyz cho A(0;0;2), B(1;1;0) va mat cdu (S): x*+y? +(z-1)° :%. Xét
diém M thay d6i thuoc(S). Tinh gid tri nho nhét ciia biéu thie MA” + 2MB?.

Bai 7. Trong khong gian toa d6 Oxyz, cho 5 diém A(10;0), B(-110), C(0;-30), D(0;10),

E(0;3;0). M la diém thay doi trén mat cu (S):Xx* +(y—1)*+z° =1. Tinh gia tri 16n nhat cua biéu thirc

P:Z‘W+W+MC‘+3‘MD+ME‘ .
Bai 8. Trong khong gian Oxyz cho mat cau (S) c6 phuong trinh X +y® + 2> —4x+2y-2z-3=0 va
diem A(5;3;-2). Mot duong thang d thay doi luon di qua A va ludn cat mit cau tai hai diém phan biét

M, N . Tinh gia tri nho nhat caa biéu thac S = AM +4AN .

x-1 y-2 z-3
3

Bai9. Trong khong gian Oxyz cho duong thing d: va mat cau (S):

(x+3)° +(y+4)" +(z+5)" =729. Cho biét diém A(-2;-2;-7), diém B thudc giao tuyén cua mit ciu
(S) va mat phing (P):2x+3y+4z-107=0. Khi diem M di dong trén duong thing d dat gia tri nho
nhat, hdy tinh gia tri biéu thirx MA+ MB.

Bai 10. Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x+y+2z-1=0, dudng thing

(d): X_115: y_222: 2_237 va mat cau (S):x*+y*>+2°-8x—-6y+4z+4=0. Mot duong thing (A)

thay d6i cat mat cau (S) tai hai diém A,B sao cho AB =8. Goi A’, B’ 1a hai diém lan luot thudc mit
phing (P) sao cho AA’, BB’ cling song song véi (d ). Tinh gia tri 16n nhét ctia biéu thie AA'+BB'.
Bai 11.Trong khéng gian voi hé truc toa do Oxyz, cho hai mat cau (S,):x*+y*+2z° =1,

(S,): X +(y—4)" +22 =4 va cac diém A(4;0;0), B(%;O;O), C(L4;0), D(4;4;0). Goi M Ia diém

thay doi trén (S,), N 1a diém thay do6i trén (S,). Tinh gid tri nhé nhat cua bicu thuc

Q=MA+2ND+4MN +4BC.
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N N , e 2 R ~ 2 2 2 N
Bai 12. Cho Xx,y,z,ab,c la cac so thuc thay doi thoa man (x+1) +(y+1) +(z-2) =1 va

a+b+c=3. Tim gia tri nho nhét cua P=(x—a)2+(y—b)2+(z—c)2.

(d-1)°+(e-2)°

) 2+ . Goi gia trj 16n nhat,
(a+3) +(b—2) +

- s (f-3) =1
Bai 13.Cho a,b,c,d,e, f la cac so6 thuc théa mén ,
C =

9

gié tri nho nhét caa biéu thic F = \J(a—d ) +(b—e)’ +(c— )’ lanlugtla M, m. Tinh M —m
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PHAN B

TRAC NGHIEM VA TU LUAN TONG HQP GOM BON PHAN

PHAN I Céu tric nghiém nhiéu phwong 4an lya chon. Mdi cAu héi thi sinh chi chon mdt phuong
an.
Caul. Chodiém M nim ngoai mit cau S(O;R). Khing dinh nao duéi day dung?

A. OM <R. B. OM =R. C. OM >R. D. OM <R.

Cau2. Trong khong gian Oxyz, cho mit ciu (S):x?+(y—-2)° +(z+1)° =6. Duong kinh cia (S)

bang
A 6 B.12 C. 26 D. 3
Cau3. Matcau (S): 3x*+3y®+32° —6x+12y+2=0 c6 ban kinh bang:
Cau 4. Trong khéng gian Oxyz , cho mit cau (S):(x—Z)2 +(y+1)2 +(z—3)2 =4.Tamcua (S) c6 toa
do la
A. (-2,1-3). B. (-4;2,-6). C. (4,-26). D. (2,-13).

Cau 5. Trong khong gian Oxyz , mat cau (S): (x+1)? +(y—2)? +z2 =9 c6 ban kinh bang
A. 3. B. 81. C.9. D. 6.
Cau 6. Trong khong gian Oxyz , cho mit cau (S) c6 tdm 1(1L;—4;0) va ban kinh bang 3 . Phuong trinh

cia (S) Ia
A (x+1)°+(y—4)*+2*=9. B. (x—=1%+(y+4)*+2*=9.
C. (Xx=1)°+(y+4)?*+z°=3. D. (x+1)° +(y-4)*+12z° =3.

Cau 7. Trong khdng gian Oxyz , cho mit cau (S): x* + y? +(z-1)* =16. Ban kinh cua (S) la:

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

A. (-2,-4,6). B. (2;4,-6). C. (-1-2,3). D. (1,2,-3).
Cau 9. Trong khdng gian Oxyz, cho mat cau (S):x*+y?+z°>—8x+10y—6z+49=0. Tinh ban kinh R
ciia mat cau (S).

A R=1. B.R=7. C. R=+/151. D. R=4/99.

Cau 10. Trong khéng gian Vv6i hé toa do Oxyz, cho mit ciu c6 phuong trinh

(x=1)"+(y+2)°"+(z—-3)" =4. Timtoa do tam | va ban kinh R ciia mit cAu do.
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A 1(-12;-3); R=2. B.1(-12;-3); R=4. C.1(1,-2;3); R=2. D. 1(-2;3); R=4.

Cau 11. Trong khong gian véi hé toa do Oxyz, trong cac mit cau dudi ddy, mat cau ndo ¢ béan kinh

R=27
A (S):x*+y*+2° —4x+2y+22-3=0. B. (S):x*+y*+2" —4x+2y+2z-10=0.
C.(S):x*+y*+7°—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 +7°=1;

x? +(2y—l)2 +72% =4;

X+ Yy +2°+1=0;

(2x+1)° +(2y-1)° +42* =16.

S6 phuong trinh 1 phuong trinh mit cau 1a:

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

A

Cau 13. Trong khong gian véi hé truc toa do Oxyz , goi | 1a tdm mét cau (S): x* +y? +(z—2)2 =4.Do
dai \cﬁ\ bing:

A. 2. B. 4. C. 1 D. V2.
Cau 14. Trong khong gian Oxyz , cho mit cau (S) cotam 1(-13;0) va ban kinh bing 2. Phuong trinh
cua 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)"+2°=2.
Cau 15. Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(0;0;-3) va di qua di€ém M (4;0;0).
Phuong trinh cia (S) 1

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.
Cau 16. Trong khdng gian véi hé toa do Oxyz, cho hai diem A(L;-2;7),B(-3;8;~1). Mit cau duong

kinh AB c6 phuong trinh la

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

Cau 17. Phuong trinh nao sau day 1a phuong trinh mat cau (S) tm A(2;1,0), di qua diém B(0;1;2)?

A (S):(x+2)" +(y+1)+22 =8. B. (S): (x=2)"+(y-1) +2* =8.
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C. (S):(x=2)" +(y-1) +2* =64. D. (S): (x+2)" +(y+1)° +2° =64.
Cau 18. Trong khong gian Oxyz cho diém 1(2;3;4) va A(1;2;3). Phuong trinh mt cAu tam I va di qua
A ¢6 phuong trinh la:

A (x+2)%+(y+3)2 +(z+4)? =3. B. (x+2)°+(y+3) +(z+4)" =9.

C. (x=2)2+(y—3) +(z-4) =45, D. (x=2)*+(y-3)"+(z-4) =3.
Cau 19. Trong khdng gian véi hé truc toa do Oxyz, cho hai diém A(1;2;3), B(5;4;—1). Phuong trinh
mit cau duong kinh AB Ia

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.
Cau 20. Trong khong gian Oxyz , cho hai diém M (3;-2;5), N(-16;-3). Mt cau duong kinh MN ¢6
phuong trinh Ia:

A (x+1)2 +(y+2)2 +(z+1)2 =6. B. (x—l)2 +(y—2)2 +(z—1)2 =6.

C. (x+1)° +(y+2)" +(z+1)" =36. D. (x=1)" +(y—2)" +(z-1) =36.
Cau 21. Trong khong gian véi hé toa do Oxyz, mat cau (S) qua bon diem A(3;3;0), B(3;0;3),

C(0;3;3), D(3;3;3). Phuong trinh mat cau (S) la
2 2 2 2 2 2
A. (X—E] +(y—§] +(z—§) :ﬁ. B. (X—E] +(y+§) +(z—§j :z.
2 2 2 2 2 2 2 4
SRR SRR
ColX——=|+y——=| +|24+4=| =—. D.|X—=| +|y——=| +|z2—=| =—.
2 2 2 4 2 2 2 4

Cau 22. Trong khong gian Oxyz . Cho tir dién déu ABCD c6 A(0;12) va hinh chiéu vuong géc ctia A
trén mit phang (BCD) 1a H (4;-3;—2). Timtoa d tAm | clia mdt cau ngoai tiép t dién ABCD.
A.1(3,-2;-1). B. 1(2,-10). C. 1(3-21). D. 1(-3-21).
Cau 23. Trong khdng gian toa do Oxyz, mit cau (S) di qua diém O va cat céc tia Ox,0y,0z lan lugt
tai cac diém A,B,C khac O thoéa man tam gidc ABC 0 trong tAm la diém G (-6;-12;18). Toa do tdm
ciia mit cau (S) la
A. (9,18,-27). B. (-3,-6;9). C. (3;6,-9). D. (-9;-18;27).
Cau 24. Trong hé truc toa dd Oxyz, cho mat cau (S):(x—cosoc)z+(y—cos,3)2+(z—cos;/)2 =4 voi
a,B va y lan luot 1a ba goc tao boi tia Ot bat ki véi 3 tia Ox,0y va Oz. Biét rang mit cau (S) lubn

tiép xuc vai hai mat cau co dinh. Tong dién tich ctia hai mat cau c6 dinh dé bang

A. 407 . B. 4 . C. 20rx. D. 36x.
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Cau 25. Trong khdng gian Oxyz, cho diém 1(1;—2;3). Viét phuong trinh mit cau tdm |, cat tryc OX tai
hai diém A va B sao cho AB=24/3

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

C. (x=1)°+(y+2)*+(z-3)* = 25. D. (x=1)+(y+2)*+(z-3)*=9.

Cau 26. Trong khong gian Oxyz, cho diém M (1;,-2;3). Goi | Ia hinh chiéu vudng géc cia M trén
truc OX . Phuong trinh ndo sau day 1a phuong trinh mat cau tam | béan kinh IM ?

A. (x—1)2+y2+22:\/1_3. B. (x—1)2+y2+22:13.

C. (x+1)"+y?+2% =13. D. (x+1)" +y?+2°=17.

Cau 27. Trong khong gian voi hé toa do Oxyz, cho tir dién ABCD c6 toa do dinh A(2; 0; 0),
B(0; 4; 0), C(0; 0; 6), A(2; 4; 6). Goi (S) la mit cau ngoai tiép tir dién ABCD . Viét phuong trinh
Mt cau (S') 6 tam tring véi tm cua mit cau (S) va c6 ban kinh gap 2 Ian ban kinh cia mét cau (S).

A. (x—1)2+(y—2)2 +(z—3)2 =56. B. X*+y*+2°-2x-4y—62=0.

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

Cau 28. Trong khong gian véi hé toa do Oxyz, mat cau tdm 1(2;1,-3) Va tiép xtc véi truc Oy cb
phuong trinh la

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)" +(z2+3)" =10.

Cau 29. Trong khong gian Oxyz , cho mat cau (S):(x—l)2 +(y—1)2 +2% =4. Mot mat cau (S') c6 tam
1'(9;1;,6) va tiép xtic ngoai Vi mit cau (S ). Phuong trinh mét cau (S') 1

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.

Cau 30. Trong khdng gian Oxyz, cho diém H (1;2;-2). Mt phang (o) diqua H va cét cac truc Ox,
Oy, Oz tai A, B, C sao cho H Ia truc tim tam giac ABC . Viét phuong trinh mat cau tim O Va tiép
xUc véi mit phing ().

A x*+y®+7°=81. B. x*+y*+z°=1. C. X*+y*+2*=9. D. X*+y*+12%=25.
Cau 31. Trong khdng gian véi hé toa @6 Oxyz, cho mit cau (S):x* +y*+2°—2x-2y—2z-22=0 va
mit phang (P):3x—2y+6z+14=0. Khoang cach tir tim | cta mit cau (S) dén mat phiang (P) bang

A. 2. B. 4. C.3. D. 1.
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Cau 32. Trong khong gian véi hé toa do Oxyz, cho mat cau (S):x*+y®+2z*=1 va mat phing
(P):x+2y—2z+1=0. Tim ban kinh r dudng tron giao tuyén cua (S) va (P).

A=l g r=22 c.r=t p.r=Y2
3 3 2 2

Cau 33. Trong khong gian Oxyz, cho mat cau (S):x*+y®+z>-2x—4y-6z=0. Dudng tron giao
tuyén cua (S) véi mat phang (Oxy) c6 ban kinh la

A.r=3. B.r=+5. C.r=+6. D.r=+14.
Cau 34. Trong khdng gian Oxyz, cho mat cau (S)tam I(a;b;c) ban kinh bang 1, tiép xtc mit phang
(Oxz). Khang dinh nao sau dy ludn ding?

A la]=1. B.a+b+c=1. C. |p|=1. D. |c|=1.
Cau 35. Trong khong gian Oxyz, cho mét cau (S): (x—2)2 +(y+1)2 +(z+2)2 =4 va mit phang (P):
4x—3y—m=0. Tim tat ca cac gia tri thuc cua tham s6 m dé mat phang (P) va mat cau (S) c6 dung 1

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

Cau 36. Trong khong gian Oxyz, cho mat cau (S):X*+y*+2z*—2x+4y+2z-3=0. Viét phuong
trinh mat phang (Q) chira truc Ox va cit (S) theo mot dwong tron ban kinh bang 3.

A. (Q):y+3z=0. B. (Q):x+y-2z=0. C.(Q):y-z=0. D. (Q):y-2z=0.
Cau 37. Trong khéng gian Oxyz, cho mit cau (S):(x—1)2+(y—2)2 +(z +1)2 =45 va mit phang
(P):x+y-2z-13=0. Mit ciu (S) cat mit phang (P) theo giao tuyén la duong tron c6 tam 1 (a;b;c)
thi gié tri cia a+b +c bang

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

Cau38. Trong khdng gian Oxyz, ho mat cau (S):x*+Yy°+z°-2x-2z-7=0, mit phang
(P):4x+3y+m=0.Giatri cia m dé mat phang (P) cit mit cau (S).

m>11 m>4
A. D. )
{ {m<—12

) B.-19<m<11. C.-12<m<4.
m<-19

Cau 39. Trong khong gian Oxyz, cho mit cau (S):(x—a)’+(y—2)"+(z-3)"=9 va mit phing

(P):2x+y+2z=1.Giatricia a d (P) cit mit cau (S) theo dudng tron (C)

A. ——Sas%. B.——<a<E. C. 8<a«l. D. 8<a<l.
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Cau 40. Trong khdng gian Oxyz, cho mat cau (S):x’+y?+2z>—4x+2y+2z-10=0, mjt phang

(P):x+2y-2z+10=0. Ménh d¢ nao dudi day diing?

>

P) tiép xtic voi (S)

o

(P)
(P) cét (S) theo giao tuyén la dudng tron khac duong tron 16mn.
C. (P) va (S) khong c6 diém chung.
D. (P) cit (S) theo giao tuyén la duong tron I6n.
Cau 41. Trong khong gian véi h¢ truc toa do Oxyz , cho mat phang (P):mx+2y—z+1=0 (m latham
s6). Mzt phing (P) cit mat cau (S):(x—2)" +(y-1)"+2% =9 theo mot duong trdn cd béan kinh bing 2.
Tim tat ca cc gia tri thuc caa tham s6 m ?

A m=+1, B.m=42++5. C.m==4, D. m=6+25.
Cau 42. Trong khong gian Oxyz, cho mat phing (P):2x+3y+z-11=0. Mat cau (S)cod tam
I (1;—2;1) va tiép xtic v6i mit phang (P)tai diém H , khi do H ¢ toa do 1a:

A .H(-3-1-2). B.H(-1-5;0). C. H(;5;0). D. H(3;12).
Cau 43. Trong khong gian véi hé truc toa do Oxyz cho mat phang (&) c6 phuong trinh
2x+y—2z-1=0 va mat cau (S) c6 phuong trinh (x—l)2 +(y—1)2 +(z+2)2 =4. Xac dinh ban kinh r

clia dudng tron 1a giao tuyén cua mat phang (o) va mat cau (S).

A.r B.r C.r=———. D.r=——

3 3 3
Cau 44. Trong khong gian véi hé toa o Oxyz, cho mat cau (S) c6 tam 1(3;2;-1) va di qua diém

A(2;1;2). Mat phang nao dudi day tiép xic véi (S) tai A?

A X+y+32-9=0 B. x+y-3z+3=0 C. x+y-3z-8=0 D. x-y-3z+3=0
Cau 45. Trong khdng gian véi hé toa do Oxyz, mat cau(S) co tam 1(-12;1) va tiép xtc véi mat
phang(P): x—2y—2z2-2=0 c6 phuong trinh I

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

C. (x+1)2 +(y—2)2 +(z—1)2 =9. D. (x+1)2 +(y—2)2 +(z +1)2 =3.

Cau 46. Trong khong gian Oxyz, cho mat cau (S) co tam 1(L21) va cat mit phang
(P):2x—y+2z+7=0 theo mot dudng tron c6 dwang Kinh bang 8. Phuong trinh mat cau (S) 1a
A. (x—1)2+(y—2)2+(z—1)2 =81. B. (x—1)2+(y—2)2+(z—1)2 =5.

C. (x+1)2+(y+2)2 +(z+1)2 =9. D. (x—l)2 +(y—2)2+(z—1)2 =25,
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Cau 47. Trong khdng gian vai hé truc toa d6 Oxyz , phuong trinh nao duéi day la phuwong trinh caa mat
cau c6 tam 1(3;1;,0) va tiép xtc véi mat phang (P):2x+2y-z+1=0?

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

C. (x—3)2+(y—1)2+22=3. D. (x—3)2+(y—1)2+22=9.
Cau 48. Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co taml(2;L1) va mat
phang(P):2x+y+2z+2=0. Bict mat phang (P) cat mat cau (S) theo giao tuyén Ia mot duong tron
c6 ban kinh bang 1. Viét phuong trinh cua mat cau (S)

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

C. (8):(x=2)" +(y-1)*+(z-1)* =8 D. (8):(x=2)" +(y-1)*+(z-1)* =10
Cau 49. Trong khong gian véi hé toa do Oxyz, cho diém 1(-3;0;1). Mt cau(S)co tm| va cat mat
phang (P): x—2y—2z-1=0 theo mot thiét dién l1a mot hinh tron. Dién tich cua hinh tron nay bang 7.
Phuong trinh mat cau (S) 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.
Cau50. Trong khong gian véi hé toa do Oxyz, cho mat phing (P):x-2y+2z-2=0 va
diém1(~1; 2; —1). Viét phuong trinh mat cau (S) c6 tdm | va cat mit phang (P) theo giao tuyén la
duong tron ¢ béan kinh bang 5.

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

C. (S):(x=1)" +(y+2)" +(z-1)" =34. D. (S):(x+1)" +(y-2)" +(z+1)" =34.
Cau 51. 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 mit phang (P) tiép xtc véi mét cau (S) tai A.

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

C. (P):5x—y-6z-62=0. D. (P):5x+y+6z+62=0.
Cau 52. Trong khong gian Oxyz , cho mit phing (Q) song song véi mit phang (P):2x—2y+z+7=0.
Biét mp(Q) cit mat cau (S):x*+(y+2)? +(z-1)" =25 theo mdt dudng trdn c6 ban kinh r =3. Khi d6
mit phang (Q) c6 phuong trinh la:

A X-y+2z-7=0. B.2x-2y+z+17=0.

C.2x-2y+2+7=0. D.2x-2y+z-17=0.
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Cau53. Trong khong gian Oxyz, mat phing (P) chia truc Ox va cit mit

cau(S): x> +y*+ 22 —2x+4y+2z-3=0 theo giao tuyén 1a duong trdn 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.
Cau 54. Trong khong gian Oxyz, cho mat cau (S):x*+y*+2°+2z-2=0 va diém K(22,0). Viét
phuong trinh mat phang chira tét ca cac tiép diém cua cac tiép tuyén vé tir K dén mat cau (S).

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

C. 2x+2y+2+2=0 D. 6x+6y+3z-3=0.
Cau 55. Trong khong gian Oxyz, cho mit cau (S):x*+y>+2°-2x+6y—-4z-2=0 va mit phing
(e):x+4y+2-11=0. Viét phuong trinh mit phang(P), biét (P) song song véi gid ciia vecto

v=(16;2), vudng géc véi (e) va tiép xiic véi (S).

A [x-2y+2+3=0 B [3x+y+4z+1=0
| x=2y+2-21=0 |3X+y+4z-2=0

c [4x—-3y-2+5=0 5 [2x—y+22+3=0
| 4x—-3y-2-27=0" | 2x-y+2z-21=0

Cau 56. Trong khdng gian véi hé truc toa @ Oxyz cho mit cau (S):x*+y®+2> —2x+6y-4z-2=0,
mit phang (a):x+4y+z-11=0. Goi (P) la mit phang vudng goc véi (a),(P) song song véi gia cua

vecto v =(1,6;2) va (P) tiép xdc véi (S). Lap phuong trinh mat phang (P).

A 2X-y+22-2=0 va x-2y+z-21=0. B. x-2y+2z+3=0va x-2y+z-21=0.
C. 2Xx—y+2z+3=0va 2x—-y+2z-21=0. D. 2Xx-y+2z2+5=0va 2x-y+2z-2=0.
Cau 57. Trong khong gian v&i hé toa do Oxyz, viét phuong trinh mit phang tiép xac véi mit cu
2 2 2 A . iy . \ 2 X=2 y-1 z
(X=D)"+y +(z+2)°=6 dong thoi song song v&i hai duong thang dl.T:—lz—l,
X y+2 z7-2
d,:—= =—
1 1 -1
X—-y+2z-3=0 X+y+2z-3=0
A. B. C. x+y+2z+9=0 D. x-y+2z+9=0
X—y+2z2+9=0 X+Yy+2z2+9=0

y z+4 ...
=-=—=——Vvatlép xuc
1 4

. . . -4
Cau 58. Trong khong gian Oxyz , cho mat phang (P) chira dudng thang d :XT

v6i mit cau (S):(X—S)2 +(y+3)2 +(Z—1)2 =9. Khi d6 (P)song song véi mit phang ndo sau day?
A 3X-y+22=0. B. -2x+2y-z+4=0.
C. x+y+z=0 D. bap an khac.

https://www.facebook.com/truongngocvy8/ Trang 22 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Cau 59. Trong khong gian voi hé toa d Oxyz, cho mat cau (S):(x+1)"+(y-1)" +(z+2)" =2 va hai

y z-1

duong thang d :X%z ===——; A:—===——_ Phuong trinh nao dudi day la phuong trinh cia méot

X
2 -1 1 1 -1
mét phang tiép xac voi (S), song song véi d va A?
A y+z+3=0 B. x+z+1=0 C. x+y+1=0 D. x+z-1=0
Cau 60. Trong khng gian Oxyz, cho mat cau (S):(x-1)"+(y-2)"+(z-3)° =1, duong thing

X=6_ y-2 z-
-3 2

A

2 va diém M (4;3;1). Trong c4c mit phang sau mit phang nao di qua M, song

song véi A va tiép xtic véi mét cau (S)?

A. 2x-2y+52-22=0. B. 2x+y+2z-13=0.

C. 2x+y-2z-1=0. D. 2x-y+2z-7=0.
Cau 61. Trong khong gian Oxyz cho mat cau (S):X*+y’+2z"-2x—4y—6z-2=0 va mat phing
(a):4x+3y—12z+10=0. Lap phuong trinh mat phang () thoa man ddng thoi cac diéu kien: Tiép
xac véi (S); song song véi (o) va ct truc Oz ¢ diém c6 cao do dwong.

A. 4x+3y-122-78=0. B. 4x+3y-127-26=0.

C. 4x+3y-122+78=0. D. 4x+3y-122+26=0.

Cau 62. Trong khdng gian véi hé truc toa do Oxyz, cho mat cau (S): X°+y* +2° —2x+2z+1=0 va

duong thang d :%:y—_zzil. Hai mat phang (P), (P’) chia d va tiép xuc voi (S) tai T, T'. Tim

(330 enli) onl3

Cau 63. Trong khong gian voi hé toa do Oxyz, cho hai diém A(1,0;0), B(0;0;2) va mat cau

toa do trung diém H cua TT'.

o |
Wl
o |

(S):X*+y*+2°—2x~-2y+1=0. S6 mat phang chira hai diém A, B va tiép xtc véi mat cau (S) la

A. 1 mit phang. B. 2 mit phang. C. 0 mit phang. D. V6 s6 mit phang.
" ~ . ) 2 X+2 y z-3 . o _
Cau 64. Trong khong gian Oxyz, cho duong thang A'—1:I:_1 va va mat cau (S):

X’ +y?+2°—2x—4y+62-67=0. So diém chung ctia A va (S) l:

A.3. B.O. C.1 D. 2.
X=2+t
Cau 65. Trong khdng gianOxyz, cho dudng thang Ady=1+mt va mit cau
z=-2t

(S):(x=1)?+(y+3)*+(z-2)*=1. Giatricia m dé dudng thang A khong cit mit cau (S) la:
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A.m>E.hoac m<E B.m:E.hoac m:E
2 2 2 2
C.E<m<E. D.meR.
2 2

Cau 66. Trong khéng gian Oxyz, cho mit cau (x-1)?+(y+3)*+(z—2)>=1va dudng thing

X=2+t
Ay =1+mt. Gia tri cia m dé duong thang A cit mit cau (S) tai hai diém phan biét 1a:

z=-2t
A meR. B.m>E.hoac m<E
2 2
C.m:E.hoéc m:E D.E<m<E.
2 2 2 2

Cau 67. Trong khdng gian Oxyz , cho diém | (l; —2;3). Phuong trinh mat cau tam I va tiép xac vdi truc

Oy la:
A (x=1)"+(y+2)°(z-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 68. Trong khong gian Oxyz, biét mdt cau (S) c6 tm O va tiép xtc V6i mat phang

(P):x—2y+2z+9=0 taidiém H (a;b;c). Gid tri ctia tong a+ b +c bing

A 2. B. -1. C. 1L D. 2.
A A . .2 \ \ 2 x=-1 vy z . R
Cau 69. Trong khong gian Oxyz, cho diém 1(1;0;2) va dudng thang d: =TT Goi (S) la

Mt cau c6 tam | , tiép xtc véi duong thang d . Ban kinh cia (S) bang

A2 g 25 c. Y30 p. 2.
3 3 3 3
. IR ) e x=1 Yy 742 ..
Cau 70. Trong khong gian véi hé toa do Oxyz cho duong thang d TR Goi (S) la mat

cau c6 ban kinh R =5, ¢4 tam | thudc duong thang d va tiép xuc véi truc Oy . Biét raing | co tung do
duong. Diém nao sau day thuoc mat cau (S)?

A M(-1-21). B. N(1,2-1). C. P(-52-7). D. Q(5-2,7).
Cau 71. Trong khdng gian voi hé toa do Oxyz, cho hai diém A(4;6;2) va B(2—2;0) va mat phang
(P):x+y+z=0. Xét duong thing d thay ddi thudc (P) va di qua B, goi H Ia hinh chiéu vudng géc

cua A trén d. Biét rang khi d thay d6i thi H thudc mot duong tron cb dinh. Tinh ban kinh R cuaa
duong tron do.

A. R=43 B.R=2 C.R=1 D. R=+6
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Cau 72. Trong khdng gian Oxyz, cho duong thang (d):gz = va hai mat phang
(P):x-2y+22=0; (Q):x~2y+3z-5=0. Mat cau (S) co tdm | la giao diém cua dudng thang (d)
va mat phang (P). Mat phang (Q) tiép xdc véi mat cau (S). Viét phuong trinh mat cau (S).

A. (S):(x+2)2+(y+4)2+(z+3)2 =1. B. (S):(x—2)2+(y—4)2+(z—3)2 =6.

C. (S):(x=2)"+(y—4)" +(z-3) :é. D. (S):(x—2)2+(y+4)2+(z+4)2 =8.
Cau 73. Trong khdéng gian hé toa do Oxyz, cho hai diém A(L11), B(2;2;1) va mit phang

(P):x+y+2z=0. Mt cau (S) thay doi qua A B va tiép xtc véi (P)tai H. Biét H chay trén 1

duong tron ¢b dinh. Tim ban kinh cia duong tron do.

A. 32, B. 24/3. C. 3. D.%
X=1+t
Cau 74. Trong khong gian Oxyz, cho mat cau x*+y®+2z*=9 va diem M (X,;YyiZ,)ed {y=1+2t.
2=2-3t

Ba diém A, B, C phan biét clng thuoc mat cau sao cho MA, MB, MC Ia tiép tuyén cua mat cau. Biét
rang mat phang (ABC) di qua diém D(L12). Tong T =X¢ +Y; +2; bang

A. 30. B. 26. C. 20. D. 21.
Cau 75. Trong khong gian véi hé toa @ Oxyz, cho mat phang (P):2x—2y+z+3=0 va mjt cau

(S):(x=1)"+(y+3)" +22 =9 va duong thing d :12: yIZ :ZTH. Cho céc phét biéu sau day:

|. Pudng thang d cdt mit cau (S) tai 2 diém phan biét.
Il. Mt phang (P) tiép xtc véi mit cau (S).
I11. Mat phang (P) va mit cau (S) khong c6 diém chung.
IV. Puong thing d cdt mit phang (P) tai mot diém.
S6 phat bicu dung 1a:
A 4. B. 1. C. 2. D. 3.

~ ~ . o A 2 2 2 N o 2
Cau 76. Trong khong gian Oxyz, cho mit cau (S):(x—2)"+(y-3) +(z—-4)" =14 va mat phang
(a):x+3y+2z-5=0. Biét duong thaing A nam trong (), cat truc Ox va tiép xdc Véi (S). Vecto
nao sau day la vecto chi phuong cia A?

A u=(4-21). B.v=(20;-1). C. m=(-310). D. n=(%-11).
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Cau 77. Trong khdng gian voi hé toa do Oxyz , cho mit phang (P):x—2y+2z-3=0 va mat cau (S)
tam 1(5;-3;5), ban kinh R =2/5. Tu mot diém A thuoc mat phang (P) ké mot duong thing tiép xdc
véi mat cau (S) tai B. Tinh OA biét AB=4.

A. OA=4/11. B. OA=5. C. OA=3. D. OA=+/6.
Cau 78. Trong khong gian Oxyz, cho midt cau x°+y’+z°=9 va diém M (X, Y, z,) thudc

X=1+t1
d:{y=1+2t. Badiém A, B, C phan biét cung thuoc mat cau sao cho MA, MB, MC Ia tiép tuyén
z=2-3t

ctia mt cau. Biét rang mét phang (ABC) diqua D(L;12). Tong T =X +Yg +2; bang
A. 30 B. 26 C. 20 D.21
Cau 79. Trong khéng gian v&i hé toa do Oxyzcho hai diém A(0;0;3),B(-2;0;1)va mat phang
(e):2x-y+2z+8=0.Hoico bao nhiéu diém C trén mat phang (e )sao cho tam gidc ABC déu?
A 2. B. 1. C.0. D. V0 sb.
Cau 80. Trong khdng gian Oxyz, cho mat cau (S) tam 1(13;9) ban kinh bang 3. Goi M, N Ia hai

diém lan luot thudc hai truc Ox, Oz sao cho dudng thing MN tiép xuc véi (S), ddng thoi mat cau
ngoai tiép tor dién OIMN cé ban kinh bang ?3 Goi A latiep diem cua MN va (S), gia tri AM.AN

bang
A. 39. B.124/3. C. 18. D. 28/3.
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PHAN II. CAu trac nghiém ding sai. Trong mdi y a), b), ¢), d) & mdi cu, thi sinh chon ding hoic
sai.

Cau 81. Trong khang gian Oxyz , cho mit ciu (S):(x—1)" +(y+2) +22 =16 vadiém A(L2-1).

a) Mt cau (S) co tam 1(4;-2;0) vaban kinh R=4.

b) Biém A(1;2;-1) ndm bén trong mit cau (S).

2
c) Phuong trinh mét cau (S,) c6 duong kinh 1A la (X—l)2 +y? +(z +%] :%.
d) Phuong trinh mdt phang (Q) tiép xUc véi mat cau (S) tai diém N(L,-2;-4) c6 dang
ax+by+z+d =0.Khidé 2025a+2026b +d = 4051
Cau 82. Trong khong gian Oxyz , cho mat cau (S):(x +1)2 +(y —1)2 +(z+ 2)2 =9 va diém A(0;2;,-3).
a) Phuong trinh m3t cau (S) c6 tam 1(1;,-1;2), ban kinh R = 3.

b) Biem A(0;2;-3) ndm ngoai mt cau.

X=-1+t
c) Phuong trinh dudng thang di qua tim | va diem A la: y=1+t (teR)
Z=-2+t

d) Phuong trinh mét phang (Q) di qua tdm | va song song véi mét phang (P):x+y+z-3=0 c6 dang
ax+by+z+d=0.Khido 2025a+2026b +d = 4053

Cau 83. Trong khdng gian Oxyz, cho mat cau (S):x*+y?+2z° —2x+4y+1=0 c6 tdm | va ban kinh
R.

a) Mat cau (S) co tam 1(1-2;0) va ban kinh R=2.

b) Ban kinh cua mat cau (S) 1a doan IM véidiém M (L12).

c) Mit cau (S) c6 duong kinh AB véi A(0;1;-2) va B(2;-1-4).

d) Mt cau (S) tiép xtc voi mat phang (P):x+y—-z-2=0.

Cau 84. Trong khong gian Oxyz , cho mat cau (S) c6 phuong trinh: X* +y? + 2% +4x—2y +1=0.

a) Buong kinh mat cau(S) bang 4.

b) Mat cau (S) di qua diem A(-13;0).

c) Khoang cach tir tim mat cau dén mat phang (Oyz) bang 2.

d) Mt phang (P):x+2y—2z-2=0 tiép xtc véi mat cau (S).

Cau 85. Trong khong gian véi hé toa do Oxyz, cho hai diem A(3;1;2),B(1;,0;3). Mt cau (S)co tam |

thugc truc Ox va di qua hai diém A, B.
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a) Ban kinh ciia mat cau (S) la R=1A=IB.

b) 1(10;0))

c) Mat cau (S) cé phuong trinh I3 :(x+1)2 +y +7°=9.

d) biem M (x;y;z)thuoc mat phang (Oyz) sao cho P =MA? + MB? + MI*dat gi4 tri nho nhat. Khi d6

gia tri biéu thuc T =x+3y+3z=5.

X+1 y+3 7+2

Cau 86. Trong khdng gian Oxyz, cho duong thang d : >

va mit cau (S) co tam
1(3;2;0). Buodng thang d cit mét cau (S) tai hai diém A, B sao cho AB =8.

a) Phuong trinh mét phang (P) di qua diém 1(3;2;0) va vudng goc véi duong thang d cé phuong trinh
la x+2y+2z+7=0.

b) Goi H 1a hinh chiéu vudng cua | trén dudng thang d . Khidé H (11;2).

c) Mt cau (S)co bankinh R=4.

d) Phuong trinh mat cau (S): (x—3)° +(y-2)° +2* =16

Cau 87. Trong khong gian Oxyz, cho A(0;0;2), B(L1,0) va mat cau (S):x*+y® +(z —1)2 -1

o

2) Mit ciu (S) c6 tam 1(0; 0; 1) va ban kinh R :%.

b) Diém A ndm ngoai mit cau (S).

¢) Phuong trinh mit ciu tim A vadiqua B & x*+y?+(2-2)" =4

d) Piém M thay doi thudc (S), gid tri nho nhat cua biéu thie MA? + 2MB? béng %.

Cau 88. Trong khong gian vai hé toa do Oxyz, cho A(0;11),B(10;-3),C(-1-2;-3) va mat cau (S)
c6 phuong trinh x* + y? + 2> —2x+2z-2=0.

a) Mit cau (S) cotam I(-10;1), ban kinh R=2.

b) [ETC] =(-8,8,-4)

¢) Phuong trinh mt phang (ABC) c6 dang ax+by+z+d =0. Khidé a-b+d =5.

43

d) Mt phang (ABC) cdt mat cau (S) theo mot dudng tron c6 ban kinh bing =

Cau 89. Trong khdng gian véi hé toa do Oxyz, cho mat phang (P):x-2y+2z-2=0 va
diém1(-1; 2; -1). Biét mat cu (S) c6 tam | va cat mat phang (P) theo giao tuyén 1a duong tron (C)
co dién tich la 25r.

a) Khoang cach tr | déén mat phang (P) bang 3.
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b) Bén kinh duong tron (C) bang 4.

¢) Goi H (X} Yo:2,) 1 toa do tam dudng tron (C). Khi do 2024x, + 2025y, + 20262, = 6075

d) Phuong trinh mat cau (S) 1a (x+1)* +(y—2)" +(z+1)" =/34

Cau 90. Trong khéng gian Oxyz, cho mat cau (S):(x—2)2+(y+1)2+(z—1)2:9, mat phang

X=1+t
(P):x+2y-2z+8=0 vaduong thing d :<y =t
z=3-t

a) Mit cau (S) cotam I (-2;1-1), ban kinh R=3.
b) Diém M (13;5) nam ngoai mit cau (S).
c) Mt phang (P) cit mat ciu (S) theo giao tuyén 1a duong tron ¢6 ban kinh /5.

d) Buong thang d cit mat cau (S) tai hai diém A,B. Khi do, dién tich tam gidc 1AB bang —“1582
Cau9l. Trong khoéng gian Oxyz,cho mat cau (S) c6 tam 1(2;3;-1) cat duong thang

tai hai diém A,B sao cho AB =16.

x-11 'y z+25
e

a) Puong thang (d) co vecto chi phuong 1a u=(21-2).

b) Mat phang (P) chia 1(2;3;-1) va vudng goc voéi duong thang (d) c6 phwong trinh la
2X+y—-22+9=0.

c) Mat cau (S) c6 ban kinh bing 17 .

d) Mit cau (S) c6 phuong trinh 1a (x—2)" +(y—-3)" +(z+1)° = 289

Cau 92. Trong khong gian Oxyz, cho diém 1(1-2;3) va diém M (-10;2).

a) IM =3.

b) Phuong trinh mit ciu tam 1 va di qua diém M c6 phuong trinh la: (x+1)° +(y —2)° +(z+3)" = 9.

¢) Phuong trinh mat phang tiép xdc véi mat cau tai diém M 1a 2x+2y+z=0.

d) Phuong trinh mat cAu tam 1, cit truc OX tai hai diém A va B sao cho do dai doan AB =23 Ia
(x-1)"+(y+2)° +(z-3)" =16.

Cau 93. Trong khdng gian véi hé toa d6 Oxyz, cho mat cau (S) co tdm | va di qua bon diem
A(2;0;0),B(13;0),C(-10;3),D(123).

a) Mat cau (S) c6 ban kinh bang IA.

b) Mat cau (S) co toa dotam | la 1(0;11).
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c) Mat cau (S) c6 ban kinh bing 3.

d) Mt ciu (S) c6 phuong trinh: x?+(y+1)" +(z+1)" =9.

Cau 94. Trong khéng gian Oxyz, cho mit cau (S):x’+y’+2z°-2x+4z+1=0 va dudng thing
O

a) Pudng thing A c6 mot vecto chi phuong u = (2;1-1).

b) Mat cau (S) cotam 1 (-10;2) vabankinh R=2.

c) Biém A(L2;3) nam ngoai mat cau.

d) S6 diém chung ctia dudng thing A va mit cau (S) bing 0.

Cau 95. Trong khong gian Oxyz, cho mat cau (S):x*+y*+(z —1)2 =5 va hai diem A(2;-2;4),
B(-3;3,-1).

a) Mt cau (S) c6 tam 1(0;0;1) va ban kinh R =+/5.

b) | AB, Al |=(-55;0)

c) Duong thang AB cit mit cau (S) tai hai diém phan biét.

d) Piém M thay doi thugc (S), biéu thie 2MA? +3MB? dat gié tri nhé nhét bang 108 (Lam tron két
qua dén hang don vi).

Cau 96. Trong khdng gian voi hé truc toa do Oxyz, cho mdt cau (S) c6 phuong trinh
(x=4)" +(y-3)" +(z+1)" =169.

a) Mit cau (S) cotam 1 (—4;-3;1).

b) Dién tich mat cau (S) bang 6767 .

c) Mat cau (S) tiép xdc véi mat phang (P):x-2y—-2z-39=0.

d) Mt cau (S) cét truc Oz tai hai diém phan biét A,B , khi d6 AB =12.

X-2 y-3 z+4

Cau 97. Trong khong gian vai hé toa dd Oxyz , cho hai duong thang chéo nhau d :

3 -5
vid' x+1: y—4: z—4.
-2 -1
a) Puong thang d c6 mot vecto chi phuong 1a @, =(2;3;-5).
b) Buong thang d' c6 mot vecto chi phuong 1a Uy, =(-3;2;1).
X=at
c) Phuong trinh duong vuéng géc chung cia d va d’ cé dang 1y =bt (teR),khido a+b+c=1.
z=Cc+t
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d) Phuong trinh mat cau c6 ban kinh nhé nhéat tiép xdc véi ca hai dudng thang (d),(d’) la
(x+1)2+(y+1)2+(z+2)2:3

Cau 98. Trong khoéng gian Oxyz, cho dudng thing A:x—32:y2—1:z—1

va hai mat phang

(P):x+2y—-2z-2=0, (Q):x+2y-2z+4=0.

a) Mit phang (P)co mét vec to phap tuyén la e =(1:2;,-2).

) =
X=2-3t

b) Phuong trinh tham s6 cua A la <y =1+2t(teR).
z=1+2t

c) Goi (S) la mat cau co tam 1(x,;Y,;2,) thudc duong thang A va tiép xtc véi hai mdt phang
(P),(Q).Khido x,+Y,+2,=4.

d) Goi (S) lamat cau co tam | thudc duong thang A va tiép xtc véi hai mat phang (P),(Q). Khi do,
phuong trinh m3t cau (S) la (x—l)2 +(y+3)2 +(z+3)2 =1.

Cau 99. Trong khdng gian véi hé truc toa dd Oxyz , cho dudng thang d : x = yT—l = 2;12 va mit phang

(P):3x+y-2z-5=0. Mat cau (S) c6 tdm | thudc duong thang d va cat mit phang (P) theo giao
tuyén 1a duong tron I6n nhat c6 ban kinh r=5.
a) Mat phang (P):3x+y—2z-5=0 c0 vecto phap tuyén fi=(3;1-1).

X=t
b) Puong thang d c6 phuong trinh tham s6 & <y =1+2t .
z=2-t

c) d(I,(P))=5.

d) Mat cau (S) 6 phuong trinh 1a (x =1)" + (y -3)" +(z -1)" = 25.

Cau 100.Trong khdng gian Oxyz, cho ba diém A(1;2;-4), B(1;-3;1), C(2;2;3). Goi (S) la mat cau
di qua ba diém A,B,C vaco tam I(a;b;c) nam trén mat phang (Oxy).

a) 1(a;b;0)

b) 1(2;1;0)

¢) Buong kinh caa mat cau (S) bing 2426

d) Mit ciu (S) c6 phuong trinh 1 (x+2)" +(y-1)° + 22 =104.
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PHAN III. Cau trac nghiém tra 10i ngan. Mdi ciu héi thi sinh chi tra 1oi dap an.

Cau 101.Trong khong gian v&i hé truc toa do Oxyz, c6 tat ca bao nhiéu gié tri nguyén m dé phuong
trinh: X+ y* + 2% +4mx + 2my — 2mz + 9m* — 28 = 0 1a phuong trinh mit cau?

Traloi: .................ee.

Cau 102.Trong khong gian véi hé truc toa dd Oxyz, c0 tat ca bao nhiéu gia nguyén cia m dé phuong
trinh: x* +y*+2°+2(m+2)x—2(m-1)z+3m’ —5=0 la phuong trinh Mot mit cau?

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

Céau 103.Trong khéng gian wvoi hé truc toa dd Oxyz, cho phuong trinh
X2+ Y2+ 22 —4x+2my+3m?—2m=0 voi m la tham sd. Tinh tong tit ca cac gia tri nguyén cia m dé
phuong trinh d cho Ia phuong trinh mat cau.

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

Cau 104. Trong khong gian véi hé truc toa dd Oxyz , c6 bao nhiéu gié tri nguyén cua m e (—2025;2025)
dé phuong trinh x>+ y® +2* —2(m+2)x +4my +19m -6 =0 1a phuong trinh mit cau?

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

Cau 105.Trong khong gian v6i hé toa do Oxyz, cho A(-10;0), B(0;0;2), C(0;-3;0). Goi R bén
kinh mat cau ngoai tiép t&r dién OABC . Tinh R2.

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

Cau 106.Trong khdng gian Oxyz, goi | (a;b;c) Ia tim mit cau di qua diém A(L-14) va tiép xtc véi
tat ca cac mat phang toa do. Tinh P=a—-b+c.

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

Cau 107.Trong khong gian Oxyz, cho mat phang (Oxy) tiép xtc voi mat cau
(S):(x—3)2 +y?+(z —2)2 =m?+1 (m latham sb) . Tinh gi tri caa m?>.

Traloi: .................ee.

Cau 108.Trong khong gian véi hé truc toa dd OXyz, cho ba diém A(12;-4), B(1;,-3;1), C(2;2;3). Goi
R Ia ban kinh cia mit cau (S) di qua ba diém trén va c6 tdm nam trén mat phang (Oxy). Tinh R?.
Traloi: .................ee.

Cau 109. Trong khdng gian Oxyz, goi (S) la 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;b;0), C(0;0;c) trong d6 a, b, ce R\{0;1}. Goi R Ia ban
kinh cua (S). Tinh R?.

Traloi: .................ee.

Cau 110.Trong khdng gian véi hé truc toa @ Oxyz , cho ba diém A(1,0;0), C(0;0;3), B(0;2;0). Tap

hop cac diém M thoa min MA? = MB? + MC? 1a mit cau c6 ban kinh R. Tinh R?.
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Traloi: ....................

Cau 111.Trong khéng gian Oxyz, xét mat ciu (S) c6 phuwong trinh  dang
x*+y*+2° —4x+2y—2az+10a=0. Tinh tong cac gia tri thyc cia @ dé mat cau (S)cé chu vi dudng
tron I6n bang 8x .

Traloi: ...l

Cau 112.Cho mat cau (S) c6 phuong trinh (x—3)2+(y+2)2+(z—1)2 =100 va mat phang (e) c6
phuong trinh 2x—2y—2z+9=0. Tinh ban kinh cua duong tron (C) la giao tuyén cua mat phang (a) va
mt cau (S).

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

Cau 113.Trong khdng gian Oxyz, cho mt phang (P):2x-y-2z-1=0 va diém M (1-2;0). Mat cau
tdm M , béan kinh bang /3 cét phing (P) theo giao tuyén la duong tron cd ban kinh bing bao nhiéu?
(két qua 1am tron dén hang thap phan chi s tht hai).

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

Cau 114.Trong khong gian vai hé truc toa do Oxyz, cho mat phang (P):2x+2y+z-m?-3m=0 va
mit cdu (S):(x-1)" +(y+1)"+(z~1)" =9. Tinh tdng cAc gid tri cia m dé (P) tiép xdc Vi (S).
Traloi: ....................

Cau 115.Trong khdng gian Oxyz, cho mit ciu (S):(x—2)" +(y—4)"+(z-1)" =4 va mat phing
(P):x+my+z-3m-1=0. Tinh tong cac gia tri thyc ciia tham s6 m dé mat phang (P) cét mat cau (S)
theo giao tuyén 1a duong tron c6 duong kinh bang 2.

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

Cau 116.Trong khdéng gian voi hé truc toa d6 Oxyz, cho miat ciu c6 phuong trinh
(S):x®+y*+2°+2x—-4y—6z+m-3=0. Tim sb thyc cua tham s6 m d mat phang
(B):2x—y+2z-8=0 ciat (S) theo mot dudng tron co chu vi bang 8z .

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

Cau 117.Trong khdng gian Oxyz, cho hai mdt phang (P):2x-y+z-2=0 va (Q):2x—-y+z+1=0.
C6 bao nhiéu mit cau di qua A(L;—2;1) va tiép xdc véi hai mat phang (P),(Q) ?

Traloi: ...l

Cau 118.Trong khong gian véi hé toa @ Oxyz , cho 1(0;2;3). Tinh ban kinh mat cau tam | tiép xtc véi
truc Oy .

Traloi: ....................
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Cau 119.Trong khong gian véi hé toa do Oxyz, goi (S) la mat cdu di qua hai diem
A(3;-12),B(L1-2) va co tam thudc truc Oz. Ban kinh ciia mat cau (S) la R. Gia tri R* bang bao
nhiéu?

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

Cau 120.Trong khdng gian véi hé toa d6 Oxyz , cho diém M (L-2;3) va I lahinh chiéu vuéng géc cua
M (3;1;2) trén truc Ox. Goi (S) la mat cau c6 tam | va di qua diém M . D dai ban kinh mat cau bang
bao nhiéu?

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

Cau 121.Trong khong gian Oxyz , mat cau (S)c6 tam la diem A(L;2;-3)va di qua diém B(3;-2;1). Goi
M (1;b;-3) 1a diém thuoc mat cau biét b e N”. Tung do diém M co gia tri bang bao nhiéu?

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

Cau 122. Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co tam 1(2;-4;3) va tiép xtc véi truc
Ox . Ban kinh cua mat cau trén bang bao nhiéu?

Traloi: .................ee.

Cau 123.Trong khong gian véi hé toa do Oxyz, mit cau (S) c6 ban kinh bing 2, tiép xtc véi mat phang
(Oyz) va co tam nam trén tia Ox. Hoanh do cua tdm mit cau (S) bang bao nhiéu?

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

Cau 124.Trong khdng gian Oxyz , mat cau (S) c¢6 phuong trinh: (x—a)2 +y2+(z —c)2 =16 di qua hai
diém O va M (3,0;1). Tinh a+c

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

Cau 125.Mjt cau (S) c6 tam 1(-12;3) va c6 dung mét diém chung véi mat phang (Oxy). Goi mét
giao diém ctia mat cau (S) véitruc Oz 1a A(a;b;c) (c>1). Tong a+b+c bang bao nhiéu?

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

Cau 126.Trong khong gian Oxyz, cho diem M (6;5;4) va mat cau (S) di qua M, tiép xdc véi mat
phang (Oxy). Goi R 1a ban kinh ctia mat cau (S), gia tri nho nhat cia R biang bao nhiéu?

Traloi: .................ee.

Cau 127.Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(1;2;1),B(3;1-2). Biét rang tap
hop cac diém M trong khdng gian thoa man dang thic AM?+BM?* =30 Ia mot mit cau (S) c6 ban

kinh R. Tinh R2.

Traloi: ....................
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Cau 128.Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(1;2;1),B(3;1-2). Biét rang tap
. a2 . . MA e e A L oa . .
hop cac diém M trong khdong gian sao cho mzz la mot mat cau (S) co tam | (a;b;c). Tinh gia tri

cua biéu thic 3a+3b+c.

Traloi: ....................
Cau 129.Trong khdng gian Oxyz , cho hai diéem A(-1,0;1),B(1-1;2). Biét rang tap hop céc diem M
trong khdng gian sao cho AMB =90° Ia mat mat ciu (S) c6 tam I (a;b;c). Tinh gid tri cua biéu thic

2025a+2b + 2c.

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

Cau 130.Trong khong gian Oxyz, cho mit phang (P):Xx+2y—2z+3=0 va mit cau (S) c6 tam
1(0;-2;1). Biét mit phang (P) cit mat cau (S) theo giao tuyén 1a mot duong tron c6 dién tich 27 .
Phuong trinh mdt cau (S) c6 dang (x—a)’+(y—b)*+(z-c)*=R?, khi d6 gid tri cua biéu thuc
a+b+c+R? bang bao nhiéu?

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

Cau 131.Trong khéng gian Oxyz, cho mit phing (P):x—2y+z+7 =0 Vva mit cau
(S):x*+y®+2°-2x+42-10=0. Goi (Q) la mat phing song song v6i mit phang (P) va cat mit cau
(S) theo mot giao tuyén 1a dudng tron ¢o chu vi bang 6z. Biét phuong mit phang (Q) c6 dang:
X+by+cz+d =0, khi d6 gia tri cua biéu thec T =b+c+d bang bao nhiéu?

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

Cau 132.Trong khong gian Oxyz, cho mit cau (S):x* +y® + 2> —2x—4y—-6z-2=0 va mat phang
(e):4x+3y-12z+10=0. Mt phing (B) thoa min dong thoi cac diéu kien: tiép xdc véi (S); song
song Véi (a)va cit truc Oz & diém c6 cao d duong. Biét phuong mit phang () co dang:
4x+by+cz+d =0, khi d6 gia tri cua biéu thaec T =b+c+d bang bao nhiéu?

Traloi: ...l

Cau 133.Trong khdng gian véi h¢ toa do Oxyzcho mat phing (Q):x—2y+z-5=0 va mat cau
(S):(x=1)" +y*+(z+2)" =15. Mat phing (P) song song voi mt phing (Q) va cit mat cau (S) theo
giao tuyén la mot duong tron c6 chu vi bang 6z? Biét phuong mit phang (P) c6 dang:
X+by+cz+d =0, khi d6 gia tri cua biéu thec T =b+c+d bang bao nhiéu?

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

Cau 134.Trong khong gian Oxyz, cho mat cau (S):(x-1)%+(y—-2)*+(z-3)* =1 va diém A(2;3;4).
Tap hop diém M thudc (S) sao cho dudng thang AM tiép xdc véi (S) la mat phang c6 phuong trinh

dang: x+by+cz+d =0. Tinh gia tri cia biéu thac T =b+c+d.
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Traloi: ....................
Cau 135.Trong khdng gian voéi hé truc Oxyz, cho diém A(2;—2;2) va mat cau
(S):x*+y?+(z+2)"=1. Piém M di chuyén trén mat ciu (S) dong thoi théa man OM.AM =6. Tap

hop diém M 1a mit phiang c6 phuong trinh dang: 2x+by+cz+d =0. Tinh gi4 tri caa biéu thic

T=b+c+d.
Traloi: .......coooen i,

Cau 136.Trong khong gian véi hé toa do Oxyz , cho mat cau (S):(x—1)2+(y—1)2+(z—1)2 =1va
diém A(2;2;2). Xét cac diém M thuoc mit cau (S) sao cho duong thang AM ludn tiép xtc véi (S).

Tap hop diém M 1a mat phiang c6 phuong trinh dang: x+by+cz+d =0. Tinh gi4 tri cua biéu thac

T=b+c+d.
Traloi: .......coooen i,

Cau 137.Trong khong gian véi hé truc toa d6 Oxyz , cho ba diém A(a;0;0), B(0;b;0), C(0;0;c) vai

a,b, c>0. Biét ring (ABC) di qua diém M(%%§) va tiép xdc voi mat cau
2 2 > 72 .01 1 1
(S):(X_l) +(y—2) +(Z—3) :7. Tinh ?+b—2+c—2.

Traloi: ..................
Cau 138.Trong khong gian Oxyz , cho cac diem M (2;1;4), N(5;0;0), P(L-3;1). Goi I (a;b;c)la tam
cua mat cau tiép xdc voi mat phang (Oyz) dong thoi di qua cac diém M,N,P. Tim c biét rang

a+b+c<5.

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

Cau 139.Trong khong gian Oxyz , cho mat cau (S): x* + y +(z 1) =4 va diém A(2;2;2). Tir A ké
ba tiép tuyén AB, AC, AD véi B, C, D Ia cac tiép diém. Biét phuong trinh mét phang (BCD) c6
dang: 2x+by+cz+d =0. Tinh gia tri cua biéu thac T =b+c+d.

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

Cau 140.Trong khéng gian Oxyz, cho hai mat cau (S): x2+y2+(z—1)2 =25 va (S'):
(x=1)" +(y—2)" +(z-3)" =1. Mit phing (P) tiép xic (S') va cit (S) theo giao tuyén 1a mot dudong
tron c6 chu vi bang 67z. Biét phuong trinh mat phang (P) c6 dang: x+by+cz+d =0. Tinh gia trj ciia

biéu thac T =b+c+d.

Traloi: ....................
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Cau 141.Trong khoéng gian Oxyz, cho ba mat cau (Sl):(x+3)2+(y—2)2+(z—4)2 =1,
(Sy): X +(y—2) +(z-4) =4 va (S,): X’ +y*+ 22 +4x—4y-1=0. Hoi c6 bao nhiéu m3t phing tiép
xdc véi ca ba mat cau (S,), (S,), (S;)?

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

Céu 142.Trong khong gian voi hé toa do Oxyz cho A(-3;L1),B(L-L5) va mat phang
(P):2x—y+2z+11=0. Mit cau (S) di qua hai diém A B vatiép xtc véi (P) tai diém C. Biét C luon
thudc mot dudng tron (T) cé dinh. Tinh ban kinh r cta duong tron (T).

Traloi: ...l

Cau 143.Trong khong gian véi hé toa do Oxyz, cho diém 1(123) va mit phang

(P):2x-2y-z—4=0. Mt cau tam | tiép xtc véi (P) tai diém H (a;b;c). Tinh gia trj cua bieu thuc

T=a+b+c.
Traloi: ...coovveeeeee. ..

Cau 144. Trong khong gian Oxyz, cho mat cau (S): x> +y®+2z* +4x—6y+m=0 (m la tham sb) va

X=4+2t

duong thang A:{y=3+t . Biét duong thang A cit mat cau (S) tai hai diém phan biét A,B sao cho
z=3+2t

AB=8. Timgidtricaa m.

Traloi: ....................
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PHAN IV. Cau tyw luin. Mdi ciu héi thi sinh trinh bay cach giai tw luan.

Cau 145. Cho Xx,y,z la ba s6 thuc thoa X2 +y?+2° —4x+6y—2z-11=0. Tim gié4 tri lén nhat caa
P=2x+2y-z.

Cau 146.Trong khdng gian Oxyz, cho diém A(-3;3;-3)thudc mit phing (c):2x-2y+2z+15=0va
mit cau (S):(x—2)* +(y—3)* +(z—5)° =100 . Duong thang A qua A, nam trén mat phang (a) cit (S)

X+3 y-3 7 +3
11

tai A, B.Dé do dai AB nho nhét thi phuong trinh duong thang A ¢6 dang . Tinh

gia tri biéu thic T =a+b.

Cau 147.Trong khong gian Oxyz, cho hai diém A(3;0;2), B(3;0;2) va mit cau
x*+(y+2)* +(z-1)* = 25. Phuong trinh mat phang (&) di qua hai diém A, B va cit mit cau (S) theo
mot duong tron ban kinh nho nhét c6 dang 3x +by +cz+d =0. Tinh gia tri biéu thic T =b+c+d .

Cau 148.Trong khong gian véi hé toa do Oxyz, cho mat 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 véi
vecto U(L0;1) va khoang cach gita M va N I6n nhit. Tinh MN2,

Cau 149.Trong khong gian Oxyz, cho mit cau (S):(x—3) +(y—-1)’+z*=4 va duong thing

X=1+2t
d:{y=-1+t,(teR). Mat phang chia d va cit (S) theo mot duong tron cd ban kinh nho nhat co
z=-t

phuong trinh 12 dang ax+y+cz+d = 0. Tinh gia tri biéu thac T = 2025a + 2026¢ +d .

Cau 150.Trong khdng gian véi hé toa do Oxyz, cho hai diém A(3;-2;6),B(0;1;0) va mat cu
(S):(x=1)"+(y—-2)° +(2—3)" =25. M3t phing (P):ax+by+cz-2=0 di qua A B va cit (S) theo
giao tuyén 1a duong tron c6 ban kinh nho nhat. Tinh T =a+b+c

Cau 151. Trong khong gian Oxyz, cho hai diém A(L24),B(0;0;1) va mat cau
(S):(x+1)2+(y—1)2+22=4. Mt phang (P):ax+by+cz—-4=0 di qua A B va cit (S) theo giao
tuyén 1a mot duong tron ¢ ban kinh nho nhat. Tinh T =a+b+c?

Cau 152.Trong khdng gian véi hé toa @ Oxyz , cho mit cau (S): (x—l)2 +(y—2)2 +(z—3)2 =9, diém
A(0;0;2). Phuong trinh mt phang (P):ax+2y+cz+d =0 qua A vacat mat cau (S) theo thiét dién la
hinh tron (C)) ¢ dién tich nho nhat. Tinh gid tri bicu thic T =a+c+d .

Cau 153.Trong khdng gian véi hé truc toa do Oxyz, cho midt ciu (S) c6 phuong trinh la
X’ +y®+2°—2x—2y—-6z+7=0. Cho ba diém A, M, B nam trén mat cau (S) sao cho AMB =90°.

Dién tich tam giac AMB c6 gié tri Ion nhat bang bao nhiéu?
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143
2

Cau 154.Trong khong gian Oxyz, cho diém M (E,—;O] va mat cAu (S):x?+y?+2°=8. Pudng

thang d thay doi, di qua diém M, cdt mit cau (S) tai hai diém phan biét A,B. Goi S la dién tich l6n

nhat ciia tam giac OAB. Tinh S°.
Cau 155. Trong  khéng  gian  Oxyz cho hai duwdng thing chéo  nhau

X=4-2t x=1
d:{y=t ,(teR),d,:{y=t' (t'eR). Mat cau c6 ban kinh nhé nhat tiép xdc véi ca hai duong
z=3 z=—t'

thang (d,),(d,) cotam I (a;b;c) . Tinh gia tri biéu thic T =2a+b+c.

Cau 156.Trong khdng gian véi hé truc toa do Oxyz , cho mat cau (S) :(x—l)2 +(y+2)2 +2°=4 c6tam
| va mat phang (P):2x—y+2z+2=0. Goi toa do diém M (Xy;Yy;Z,) thudc (P) sao cho doan IM
ngan nhat. Tinh gia tri biéu thic T =3a+6b+9c.

Cau 157.Trong khong gian véi hé toa do Oxyz, cho mit cau (S) tdm I(L-2;1); ban kinh R=4 va

, -1 1 , N X R .
duong thing d :gzy—z :%. Mat phang (P) chira d va cat mat cau (S) theo mot duong tron co

dién tich nhé nhét. Biét phuong trinh mit phang (P) c6 dang x+by+cz+d=0. Tinh gia tri biéu thirc
T=a+b+c.

Cau 158.Trong khong gian véi hé truc toa do Oxyz, cho cac diem A(0;-1;3),B(-2;-8;-4),
C(2;-1;1) va mit cu (S):(x=1)" +(y—2)" +(z-3) =14. Goi M (%, ; Yy :Zy) 1a diém trén (S) sao
cho biéu thitc [3MA—2MB + MC| dat gid tri nho nhét. Tinh P =X, +Y,,

Céu 159.Cho mit chu (S):(x—2)"+(y—1)"+(z-3)" =9 va hai diém A(1;1;3), B(21; 9; -13).
Diém M (a; b; ¢) thudc mat cau (S) sao cho 3MA? + MB? dat gi tri nho nhat. Khi d6 gid trj cua biéu
thirc T = ab.c bang bao nhiéu?

Cau 160. Trong khong gian toa do Oxyz, cho 2 diém A, B thay do6i trén mat cau x*+y*+(z-1)* =25
thoa man AB = 6. Gia tri 16n nhit cta biéu thic OA? —OB? bing bao nhiéu?

Cau 161. Trong khong gian vdi hé truc toa do Oxyz,cho mit cau (S):(x—1)" +(y—-2)" +(z+1)" =9 va
hai diém A(4;3;1), B(3;1;3); M la diém thay doi trén (S). Goi m,n Ia gia tri 16n nhat va gia tri nho
nhét caa biéu thirc P = 2MA? —MB?. Tinhgiatri T =m-n.

Cau 162. Trong khdng gian véi h¢ truc toa do Oxyz, cho hai diém A(2;,-2;4), B(—3;3;—1) va mat cau
(S):(x=1)"+(y—3)" +(z-3)" =3. Xét diém M thay déi thuoc mat cdu (S), gid tri nho nhit cua

2MA? +3MB? bang bao nhiéu?
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Cau 163. Trong khong gian véi h¢ toa do Oxyz, cho bén diem A(L0;0), B(2;13), C(0;2-3),
D(Z;O;ﬁ). Goi M 1a diém thuoc mat cau (S):(x+2)2+(y—4)2+z2 =39 thoa man
MA?Z +2MB.MC =8. Biét rang doan thing MD dat gi4 tri I6n nhat. Tinh MD?.

Cau 164.Trong khong gian Oxyz, cho cac diém A(0;0;2) va B(3;4;1). Goi (P) la mat phing chira
duong tron giao tuyén caa hai mat  cau (Sl):(x—l)2 +(y—1)2 +(2 +3)2 =25 Vi
(S,):x*+y*+2°-2x-2y-14=0. M, N Ia hai diém thudc (P) sao cho MN =1. Gia tri nho nhat cua
AM + BN bang bao nhiéu?

Cau 165. Trong khdng gian vai hé toa @ Oxyz , cho mat cau (S): x> +Yy* +2° —2x—4y—4=0 va hai
diém A(4;2;4), B(;4;2). MN la day cung cua mat cau thoa man MN cung huéng véi G = (0;41) va
MN = 4+/2.. Tinh gi4 tri I6n nhét cia |AM —BN].

Cau 166.Trong khong gian véi hé toa do Oxyz, goi diém M (a;b;c) (véi a, b, ¢ la cac phan s ti
gian) thudc mat cau (S):x* +y?+2z°—2x—4y—4z—-7=0 sao cho bicu thirc T = 2a+3b+6¢ dat gia tri
I6n nhat. Khi d6 gi tri biéu thirc P =2a—b+c bang bao nhiéu?

Cau 167.Trong khdng gian véi hé toa do Oxyz , cho hai diém A(-2;2;-2); B(3,-3;3). Piém M trong

. . MA 2 . - z
khong gian thoa mén ME_ 3" Khi @6 dai OM |on nhat, tinh OM 2.

Cau 168.Trong khong gian Oxyz, cho mit cau (S):x2+y2+zz+2x—4y—22+%:0 va hai diém

A(0;2,0), B(2-6;-2). Piém M (a;b;c) thuge (S) thoa min MAMB cO gi4 tri nhé nhat. Téng
a+Db+c bang bao nhiéu?

Cau 169. Trong khdng gian Oxyz cho mit cau (S): X’ +y*+2z*=1. Piém M &(S) ¢ toa do duong;
mat phing (P)tiép xdc voi (S)tai M cit céc tia Ox; Oy; Oz tai cic diém A, B, C. Gia tri nho nhét
cua biéu thuc T =(1+OA®)(1+0B?)(1+0C?) bang bao nhiéu?

Cau 170. Trong khong gian véi hé toa d Oxyz, Cho diem A(2t;2t;0), B(0;0;t) (véi t>0). Diém P di
dong thoa min OP.AP +OP.BP + AP.BP = 3. Biét ring co gia tri t :% voi a, b nguyén duong va %

ti gian sao cho OP dat gi4 trj 1on nhat bang 3. Khi d6 gia tri cia Q =2a+b bang bao nhiéu?
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BAI 3

PHUONG TRINH MAT CAU

1. Pinh nghia mit ciu
Cho diém | va sb duong R. Mit cau tam | ban kinh R 1 tap hop tat ca cac diém trong khong

gian cach diém | mot khoang R.

Nhén xét: Cho mat cau tam S(I;R)
e Néu IM =R thi M nam trén mit cau.
e Néu IM <R thi M niam trong mit cau.
e Néu IM >R thi M ndm ngodi mit cau.
2. Phuong trinh ciia mit cau

Trong khong gian véi hé truc toa o Oxyz , mit cau (S) tam 1 (a;b;c), ban kinh R c6 phuong trinh

(x—a)*+(y—b)*+(z—-c)* =R?

o

Nhan xét: Phuong trinh x* +y® + 2> —2ax—2by—2cz+d =0 voi a®+b*+c*~d >0 la phuong trinh

clia mt cau tam | (&;b;c) va ban kinh R = JaZ+b?+c2—d .
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PHAN A
TU LUAN PHAN DANG TOAN

CHUPE 1
PHUONG TRINH MAT CAU

DANG 1
XAC PINH CAC YEU TO CO BAN MAT CAU

e Phuong trinh mit cau (S) c6 dang (x—a)*+(y—b)*+(z—c)’ =R thi mit cau c6 tam | (a;b;c)
va c6 ban kinh R.
e Phuong trinh mit cau (S) c6 dang X +y?+ 2?2 —2ax—2by—2cz+d =0 véi a®+b?+c?—d >0
thi dé x4c dinh toa do tdm | (a;b;c) va ban kinh R ta thire hién nhu sau:
—2a=...

+ Xac dinhtpaddotam | : {—2b=...
-2c=...

+ Xéc dinh ban kinh: R =+a2 +b?+c?—d .
Chay:

e CO thé xéc dinh toa do tm I (a;b;c) va ban kinh R cia phuong trinh mat cau (S) c6 dang
x2+y?+z72-2ax—2by—2cz+d=0 biang cich nhém nhan td¢ dé dua v& dang
(x—a)’+(y—-b)*+(z-c)* =R?.

e Dé mot phuong trinh 12 mot phuong trinh mit cau, can thoa man hai diéu kién: Hé sé trudc

x?, y?, z° phaibang 1 va a’> +b’>+c?—d >0

Bai 1. Trong khdng gian Oxyz , tim toa do tam va ban cua ctia cac mit cau sau:
2
) (S):(x=1)" +(y+2) +(2~3) =16 ) (5): (x—%) (oy-1) +22 =9

) (S): xX*+y*+2*+2x—-2y+82-18=0 d) (S):x*+y*+2°-2x—-4y+2z-2=0
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Loi giai
a) (S):(x—l)2+(y+2)2+(z—3)2 =16
Mit cdu (S):(x—a)’ +(y—b)’ +(z—c)" =R? co tam Ia 1 (a;b;c).
Suy ra, mt cau (S) c6 tam la 1(1;,—-2;3).
b) (x—%)z +(—y—1)2 +7° :9<:>(x—%]2 +(y+1)2 +2°=9

Mt cau (S) c6 tam I(%;—l;oj, ban kinh R =3.

) (S): xX*+y*+2*+2x—-2y+82-18=0

Mat cau (S) cotam I (a;b;c) voi a:%:—l, b="2-1 c=%=—4 nén 1 (-11-4).

Mat cu (S) c6 ban kinh Ia R = \J(~1)" +1° +(~4)’ —(~18) =6.
d) (S):x*+y*+2°-2x—-4y+2z-2=0

Mat cau (S) cotam I (a;b;c) voi a:_—gzl, b:_—:zz, c=£2=—1 nén 1(12;-1).

Mit cau (S) c6 ban kinh R = \/12 +2° +(—1)2 -(-2) = 242
Bai 2. Trong khong gian Oxyz , phuong trinh ndo trong cac phuong trinh sau la phuong trinh mat cau?

Néu 1a phuong trinh mit cau hdy xac dinh tdm va ban kinh ciia mat cau do.

a) x> +y>+122-2x-52+30=0 b) X?+y?+2%—4x+2y-22=0

¢) X®+y3+2°-2x+6y—9z-10=0 d) x?+y2+22+5=0

e) 3x2 +2y? +22 -2x-2y+2z+1=0 ) X®+y?—2x+6y—-82-3=0

g) x> +y?+22—6x+8y-2z+10=0 h) 2x%+2y? +22% +12x+4y-82+20=0
Loi giai

a) x> +y>+122-2x-52+30=0

Taco a=1, b:O,c:%, d=30.

2 . x ~ . N 3
Do a*+b®+c®—-d :1+0+75—30 < 0 nén phuong trinh da cho khdng phai 1a phuong trinh mit cau.
b) X?+y?+2%—4x+2y-22=0
Tacoa=2,b=-1,¢c=1d=0.
Do a*+b*+c*—d=4+1+1-0=6>0 nén phuong trinh d4 cho 1a phuong trinh mat ciu. Khi d6 mat

cau c6 tam 1(2;—11) va ban kinh R=/6.
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) X} +y3+7°-2x+6y-92-10=0

Do phuong trinh x3+y3+23 —2x+6y-92-10=0 c6 chira x> nén phuong trinh d& cho khong phai 1a
phuong trinh mat cau.

d) x> +y?+22+5=0

Taco a=0,b=0,c=0,d=5.

Do a’+b%+c?—d =0+0+0-5<0 nén phuong trinh d4 cho khdng phai 1a phuwong trinh mt cau.

e) 3x2 +2y? +22 -2x-2y+2z+1=0

Phuong trinh 3x% +2y? + 22 —2x -2y +2z+1=0 khong phai 1 phuwong trinh cia mot mdt ciu vi cac hé
s6 cia x> va y? khac nhau.

) X*+y?—2x+6y—-82-3=0

Phuong trinh x? + y? —2x+6y—8z-3=0 khong phai 1a phuong trinh cia mot mat ciu vi khéng cé biéu
thae y2.

g) x> +y?+22—6x+8y—-2z+10=0

SX+y +22-23x+24y-212+10=0

=N (x—3)2 +(y+4)2 +(z —1)2 =16

Vay phuong trinh da cho 1a phuong trinh mat cau tim 1(3;—-4;1) ban kinh R = J16=4.

h) 2x% +2y? +22% +12x+4y-82+20=0

S X+ Yy +72+6x+2y-42+10=0

SX+y +7°+23Xx+21.y-222+10=0
<:>(x+3)2 +(y+1)2 +(z—2)2 =4,
Vay phuong trinh d cho Ia phuong trinh mat cau tam | (—3; -1 2) ban kinh R=+/4=2.
Bai 3. Trong khong gian véi hé truc Oxyz, tim tat ca cac gid tri cia m dé phuong
trinh: (S): X% +y? + 22 —2(m+2) x+ 4my —2mz + 5m’ +9 =0 1a phwong trinh mit cau.
Loi giai
Taco a=m+2;b=-2m;c=m;d =5m°+9
Ta c6 diéu kién x4c dinh mit cau 1a a* +b*+c®>—d >0

m< -5
= (m+2)2 +4m’ +m’ -5m* -9>0 < m’ +4m-5>0 <:{ .
m >
BAI TAP REN LUYEN
Bai 4. Trong khong gian Oxyz , phuong trinh ndo trong cac phuong trinh sau 1a phuong trinh mat cau?

Néu 1a phuong trinh mit cau hiy xac dinh tdm va ban kinh cia mat cau do.
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(Sy):X*+y? +2° +x-2y+42-3=0
(S;):2x* +2y* +22° ~x~y-z=0
(S3):2x% +2y® +22° + 4x+8y +62+3=0
(S4):X*+y? +2° —2x+4y—4z+10=0.
Loi gii

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

(1) (x—a)2+(y—b)2+(z—c)2:R2;

(2) xX*+y*+2*-2ax—2by—2cz+d =0 véi a2’ +b*+c*~d >0.

Tir day ta co ddu hiéu nhan biét nhanh chong, hodc thuc hién phép bién d6i duwa phuong trinh cho trude

vé mot trong hai dang trén.

1
a=—=
2 25
o (S): X +y?+2° +x-2y+42-3=0 = {b=1 :>a2+b2+c2—d:7>0 nén phuong trinh da cho la
c=-2
d=-1
N o A Ces o ww A L un 1 s . 25 5
phuong trinh mat cau. Khi d6 mat cau (S;) c6 tam | —E;—l;—Z va ban kinh R = T

. (SZ):2x2+2y2+222—x—y—z:0<:>x2+y2+22—%x—%y—%z=0
1
a==
4
p=1 3
={" 4=a’+b*+c?>-d =>>0 nén phuong trinh d cho la phuong trinh mat cau. Khi d6 mat cau
1 4
c==
4
d=0

(S,) c6tam I(i;l;lj va ban kinh R:\/Ezﬁ.
4 4 4 4 2

o (S3):2x%+2y* +22% +4x+8y+67+3=0c x2+y2+22+2x+4y+32+g=0

—-1
b=-2
—Jco 3 a%24p%+c2-d :% >0 nén phuong trinh d4 cho 1a phuong trinh mat cau. Khi dé6 mat cau
2
d=2
2

(S3) co tam I(—l;—z;—g] va ban kinh R =
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a=1

b= . x
o (Sy):X+y +2°-2x+4y-4z+10=0= , —a?+b?+c?—d <0 nén phuong trinh d4 cho
C=
d=10
khéng phai 1a phuong trinh mat cau.
Bai 5. Trong khong gian Oxyz , phuong trinh ndo trong cac phuong trinh sau la phuong trinh mat cau?
Néu 1a phuong trinh mat cau hdy xac dinh tam va ban kinh caa mit cau do.
(Sy):X*+y? +2° -2x=0
(S): x> +y*—2°+2x~-y+1=0
(S3):2x2+2y? =(x+y) —22 +2x-1
(S4):(x+y)* =2xy— 2% +1-4x

Loi giai

o ()X +y*+7°-2x=0= —a%+b?+c?—d =1>0 nén phuong trinh da cho 1a phuong trinh

o 0O T o
I

1
0
0
0

mat cau. Khi d6 mat ciu (S;) c6 tm 1(L0;0) va ban kinh R=+1=1.

o (Sy): X +y*—22 +2x-y+1=0

vi hé sb cua x?, y?,z° lan luot 1a 1,1,—1 nén phuong trinh da cho khdng phai 1a phuong trinh mat cau.
o (S5):2x2+2y? =(x+y) — 22 +2x-1e> X2 +y? +22 ~2xy—2x+1=0

vi chtra tich —2xy nén phuong trinh ¢4 cho khdng phai 1a phuong trinh mat cau.

a=-2

-0 )
o (Sy):(x+y)=2xy-22+1-dx X2 +y2+22+4x-1=0 = . —a’+b?+c?—d=5>0 nén

d=-1

phuong trinh dd cho 1a phuong trinh mat cau. Khi d6 mit cau (S,) c6 tam 1(-2;0;0) va ban kinh
R=45.

Bai 6. Trong khdng gian voi hé truc toa do Oxyz , tim tat ca cac gid trj cia m dé phuong trinh:

Q) X2+ Y2+ 722 +2x—4y+2(m+1)z+2m* +6 =0 1a phuong trinh mit cau.

b) x>+ y?+22—-2(3-m)x—2(m+1)y —2mz +2m? + 7 = 0 khdng phai la phuong trinh mat cu.

Loi giai
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a=-1

Tach b=2
a) Ta co: c=—(m+1)
d=2m?+6

dé phuong trinh d cho la phuong trinh mit cau thi:
a’+b’+c’-d>0
<:>1+4+(m +1)2 —(2m2 +6) >0

& -m?+2m>0
0<m<?2

Viy 0<m< 2 lagia tri can tim.

a=3-m

o |b=m+1
b) Ta cé:
c=m

d=2m?+7
dé phuong trinh d4 cho khong phai 1a phuong trinh mat cau thi:
a’+b?+c?-d <0
& (3—m)2 +(m+1)2 +m? —(Zm2 +7) <0
< m?-4m+3<0
<1<m<3

Viy 1< m <3 la gié tri can tim.
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DANG 2

LAP PHUONG TRINH MAT CAU DANG CO BAN

Phuong phap: Dya vao gia thiét bai toan, ta x4c dinh dugc toa do tam | (a;b;c) va do dai ban kinh R.
Cac dang thuwong gap:

Dang 1: Mt cau c6 tam | (a;b;c) va di qua diém A(X,;Y,;Z,) thi ban kinh

R= |A=\/(XA—X| )2+(yA_y| )2+(ZA_ZI)2

Dang 2: Mit cau (S) c6 duong kinh AB thi

Tam I (a;b;c) 1a trung diém cua AB hay I(XA+XB;yA;yB'ZA;ZB]

Béan kinh R = AZB - \/(XB _XA)2 +(yB2—yA)2 +(2zg —zA)2

Dang 3: Mit cau c6 tam | (a;b;c) va tiép xtc véi (a): Ax+ By +Cz + D =0 thi ban kinh

Aa+Bb+Cc+D
R:d(l,(a)):| |
JA? + B?+C?
Dang 4: Mit cdu qua bén diém A, B,C,D khong dong phing (hay goi la ngoai tiép ti dién ABCD).
Goi (S) c6 dang x* +y* + 2" —2ax—2by —2cz+d =0 (*)
Thay toa do 4 diém A,B,C,D vao (*) thi ta dwoc hé phuong trinh véi 4 an's6 a,b,c,d

Giai tim a,b,c,d .

Suy ratam I(a,b,c), ban kinh R=va2+b?+c’—d .

Bai 1. Trong khdng gian Oxyz, lap phuong trinh cta (S), biét:
a) mit cau (S) c6 tam 1(0;1;,—2) va ban kinh bang 3 .
b) mit cau (S)co tam 1(1;-4;3) va di qua diém A(5;-3;2).
c) mit cau (S)cé duong kinh AB, véi A(1;1;1) va B(1;-1;3).
Loi giai
a) Phuong trinh mit cau tim 1 (a;b;c) va ban kinh bing R: (x—a)2 +(y—b)2 +(z —c)2 =R?,
Ta c6 mat cau tam 1(0;1;—2) bén kinh bang 3 c6 phuong trinh 1a (S):x*+(y-D*+(z+2)* =9.
b) Mt cau c6 tam 1(1;—4;3) va di qua diém A(5;—3;2)nén c6 ban kinh R = IA=3y2

Vay phuong trinh mat cau (S) can tim la: (X—l)2 +(y+4)2 +(z —3)2 =18.
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c) Goi | latam cua mat cau duong kinh AB . Khi do Ia trung diém doan thang AB = 1(1;0;2)

Bén kinh cia mat cau 1a: R :%AB = %\/(1—1)2 +(—1—1)2 +(3_1)2 =2.

Vay phuong trinh mat cau (S) Ia: (x—l)2 +y:+(z- 2)2 =2.
Bai 2. Trong khong gian Oxyz, lap phuong trinh cua (S), biét:
a) mat cau (S) diqua 4 diém A(2;0;0),B(13;0),C(-10;3),D(12;3).
b) mit cau (S) diqua 3 diém A(L;2;-4), B(L,-3;1), C(2;2;3) vacotam | nam trén mat phang OXxy .
c) mit cau (S) diqua 2 diém A(1;1;2),B(3;2;-3) vaco tam | thudc Ox .
d) mat cau (S) di qua diém A(L-14) va tiép xtc véi cac mit phing toa do.
Lo giai

a) Goi I (a;b;c) 1atdm mat cau di qua bon diem A, B,C, D . Khi do:

AlZ=BI2  |(a=2)"+b*+c?=(a-1) +(b-3) +c?

AlI? =CI? & {(a-2)"+b?+c? =(a+1) +b? +(c-3)’

AI*=DI*  |(a=2)° +b?+c? =(a—1) +(b—2)" +(c-3)

a-3b=-3 a=0

ola-c=-1 < 1b=1=1(0;11)
a-2b-3c=-5 c=1

Béan kinh: R=1A=+2%+12+12 = /6.
b) Goi tam I (a;b;c) va phuong trinh mat cau (S): x* +y® + 2 —2ax—2by —2cz+d =0
Do I e(Oxy) = c=0<(S):x*+y*+2"—2ax—2by +d =0.

Ae

S) [2a+4b-d=21 (a=-2
S)={2a-6b-d=11 <{b=1 .=R=+26
s) l|4a+4b-d=17 [d=-21

Ta co:

)
(
B<(
Ce(

Vay 1(-2;1;0).R=+/26

c) Goi I(a;0;0) e Ox :ﬁ(l—a;l;z);@(3—a;2;—3).

Do (S) di qua hai diém A,B nén 1A= IB < (1-a)’ +5=/(3-a) +13 = da=16 > a=4
= (S) cotam 1(4;0;0), bankinh R=1A=14.
:>(S):(x—4)2+y2+22=14<:>x2+y2+22—8x+2=0.

d) Goi | (a;b;c) latam cua mit cau (S).

Mit cau (S)tiép xtc véi cac mit phang toa do
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a(1(09))=0(1.(0y2)) = (1.(0x2)) <= al=pl=Ie| =R (1)

Mit cau (S)diqua A(L-14)

{IA:R @{IAZ:RZ @{(a—1)2+(b+1)2+(c—4)2R2

a>0;c>0;b<0 a>0;c>0;b<0 a=c=-b=R>0 (do(1))

(@1 +(-a+l) +(a-4) =2’ _ [2a®-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 =(S):(x-3) +(y+3) +(z-3)" =9.
R=3

BAI TAP REN LUYEN
Bai 3. Trong khong gian Oxyz, lap phuong trinh cua (S), biét:
a) mit cau (S) c6 tam 1(0;-2;1) va ban kinh bang 2 .
b) mét cau (S)cé tam 1(L11) va di qua diém A(12;3).
c) mit cau (S)cé duong kinh AB, véi A(2;-1-3) va B(0;3;-1).
Loi giai
a) Phuong trinh mit cau tim 1 (a;b;c) va ban kinh bing R: (x—a)2 +(y—b)2 +(z —c)2 =R?.

Vay phuong trinh mit ciu (S) c6 tam 1(0;-2;1) va ban kinh bing 2 Ia: x* +(y+2) +(z-1)" = 4.

b) Taco R=IA=/(1-1) +(2-1) +(3-1) =5

vay phuong trinh mit cau tdm | va di qua diém A c6 phuong trinh 13
(x—a)2+(y—b)2+(z—c)2 = R?

= (x-1)" +(y-1)" +(z-1)" =5

¢) Tam | mit cau 1 trung diém cia AB

1 (L1-2) ban kinh R:%AB:%\/4+16+ :%ﬂ

(x=1)"+(y-1)" +(z+2)' =6
Bai 4. Trong khong gian Oxyz, lap phuong trinh cta (S), biét:
a) mit cau (S) c6 tam A(1;2;-3) va tiép xtc véi truc OX.
b) mét cau (S)c6 tam nam trén mit phiang (Oyz) va di qua céc diem A(0;8;0),B(4;6;2),C(0;12;4).
c) mit cau (S)cotam la A(-2;—4;5) va cat truc Oz tai hai diém B, C sao cho AABC vudng.
Loi giai

a) Taco:R=d (A 0x)=4/2? +(—3)2 =./13.
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Phuong trinh mit cau (S) cétam A(1;2;-3), ban kinh R = V13 ¢6 phuong trinh 1a;
(S):(x=1)" +(y-2)" +(z+3)" =13,
b) Goi tim mit cau 1a 1(0;b;c) e (Oyz). Do A(0;8;0),B(4;6;2),C(0;12;4) thudc mit cau nén

Khid6o IA=1B=1C < (b-8) +c?=16+(b—6)" +(c—2)" =(b—-12)" +(c-4)’.

b-c=2 b=7
Viy 1(0;7;5);R = IA=/26
Q{b+c:12©{c:5 iy 1(07:9) V26

Phuong trinh mat cau la x* +(y - 7)2 +(z —5)2 =26.

c)

Do AB = AC nén AABC vudng tai A. Goi H trung diém BC suyra AH =BH =HC.
Do d6 H 14 hinh chiéu cua diém A [én truc Oz.
Taco: AB®> = AH’ + BH? = 2AH?

= R=AHV2 =d(A02)+2 = /x> +y,2/2 =210
2

Vay mit cu c6 phuong trinh: (x+2)° +(y+4)° +(2-5)" =40
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DANG 3

VI TRI TUONG POI GIUA MOQT PIEM VOI MAT CAU

Cho mat cau tam S(I;R)
e Néu IM =R thi M nam trén mit cau.
e Néu IM <R thi M niam trong mit cau.

e Néu IM >R thi M ndm ngoai mit cau.

Bai 1. Trong khong gian Oxyz, cho mit ciu (S):(x—2)" +(y—4)"+(z-1)"=4 va ba diém
M (2;4;3),N(0;-12),Q(3;5;2). Xét vi tri twong ddi ciia cac diém M, N,Q véi mit cau (S).

Loi giai
Mit cu (S):(x—2)" +(y—4)" +(z—-1)" =4 co tam 1(2;4;1), ban kinh R=2.

Ta co:

IM :\/(2_2)2+(4_4)2+(3—1)2 =2=IN=R,dodé M nim trén mat ciu.

IN = /(0-2)° +(-1-4)’ +(2-1)’ =+/30>2= IN >R ,do d6 N nim ngoai mat ciu.

1Q=(3-2)" +(5-4)" +(2-1)’ =v3<2=1Q<R ,dodo M nim trong mat ciu.
Bai 2. Trong khdng gian véi hé truc toa do Oxyz, cho hai diem A(1,0;-3), B(-3;—2;—5). Biét ring
tap hop cac diém M trong khong gian thoa méan dang thaic AM? +BM? =30 la mot mat cau (S). Tim
ban kinh R cua mat cau (S).

Loi giai
Goi toa do diem M (x;y;z).
Theo d& bai: AM?+ BM? =30
<:>(x—1)2 +y? +(z+3)2+(x+3)2+(y+2)2 +(z+5)2 =30
& 2X2 +2y* +27° +4x+ 4y +162+18=0
SX+ Yy +27+2x+2y+82+9=0
& (x+1)° +(y+1)" +(z+4)" =9 1a phuong trinh cia mat cdu (S), c6 tim 1(~L—-1—4) va ban kinh
R=3.
Bai 3. Trong khong gian véi hé truc toa dd Oxyz , cho hai diém A, B ¢b dinh co do dai AB la 4. Biét
rang tap hop cac diém M trong khong gian sao cho MA =3MB la mot mat cau. Tinh ban kinh mat cau
do.

Léi giai
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Goi | theamin 1A-91B =0

2

, —2 2 — 2 T
Taco: MA=3MB < MA :mws<:(MLHA)=9@wr+m)
< 1A’ -91B” + 2MI (1A-91B) =8MI° (1)

-0 Bl =

AB nén IB =

Vi IA-9] ;IA:%

|-

Njw -

Tu (1) suy ra <8MI’=18< Ml == suy ra M thuoc mat cau (S) co tdm la 1 va ban kinh

R:§:1,5.
2
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DANG 4

VI TRI TUONG POI GIUA MAT PHANG VOI MAT CAU

Cho mat cau S(I;R) va mit phang (P). Goi H 14 hinh chiéu vuong goc caa | 1én (P) va c6
d = IH 1akhoang cach tir | dén mit phang (P). Khi dé:

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

« Néu d=R: Mit phang tiép xtGc mat cau. Luc d6 (P) 12 mit phang tiép dién cua (S) va H Ia tiép

diém.

« Néu d<R: mat phang (P) cit mit cau theo thiét dién 1a duong tron c6 thm Hva ban kinh

r=+vR?—1IH?2.

Chu y: Cho mit phing (P):ax+by+cz+d =0 vamit cau (S) c6 tdm 1(x,;y,;z,) va bankinh R . Dé
Xét vi tri twong doi cia mét phang (P) va mat cau (S), ta lam nhu sau:

e Tinh d(l;(P)):|aX' +by, +cz, +d|

‘”(P)

e S0 sénh véi ban kinh R
+ Néu d (I H( P)) >R thi mit phang khong cit mit cau
+ Néu d (I ;(P)) =R thi mat phang tiép xtc mit cau

+ Néu d (I ;(P)) <R thi mit phang cit mit cau
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Bai 1. Trong khdng gian véi hé truc toa do Oxyz, xét vi tri twong dbi ciia mat phang (P) va mat cau
(S) biét:
a) mat cau (S):(x—1)2+(y—2)2+(z+3)2 =4 vamat phang (P):x+y-z+4=0.
b) mat cau (S):x* +y® + 2> —2x+4y—2z-8=0 vamjt phang (P):2x+3y+z+17=0.
Loi gidi
a) (S):(x—1)2+(y—2)2+(z+3)2 =4 va (P):x+y-z+4=0.
~ 1+2+3+4 10

Mit chu (S) c6 tam 1(12;-3), ban kinh R=+/4 =2 va d(1,(P) —>R
(1.(P) 12412 +(-1) V3

Vay mat phang (P)va mat cau(S) khong c6 diém chung.

b) (S):x*+y*+2°—2x+4y-2z-8=0 va (P):2x+3y+2+17=0.

Mat cau (S) c6 tam | (%,-2;1), ban kinh R =14 va d(l,(P)):M:\/ﬂ.

V22 4341
Vay mat phang (P)tiép xdc véi mat cau(S).
Bai 2. Trong khong gian Oxyz , Viét phuong trinh mat cau (S):
a) co tam 1(2;1,—4) va tiép xdc v6i mit phang (a):x—2y+2z-7=0.
b) c6 tam A(L2;3) va tiép xdc v6i mat phang (o):x—2y+2z+3=0.

Loi giai

[2-2.1+2(-4)-7|
N T

a) Mt cdu can tim ¢6 ban kinh R=d (1, (er))

Phuong trinh mat cau can tim 1a (S) : (X—Z)2 +(y —1)2 +(Z +4)2 =25

_[-22+23+3 )
- 1+4+4

b) Mat cau tam A tiép xtic v&i mat phang d4 cho c6 ban kinh R=d (A,(a))

Vay phuong trinh mit cau can tim 1a (S): (X—l)2 +(y—2)2 +(z —3)2 =4.
Bai 3. Trong khdng gian véi hé toa do Oxyz, cho mit phang (P):x-2y+2z-2=0 va diém
| (-1,2;-1). Viét phuong trinh mit cau (S) c6 tam | va cit mat phang (P) theo giao tuyén 1a duong

tron c6 ban kinh bang 5.

Léi giai
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>

[-1-4-2-2|
= =3.

Goi h lakhoang cach tirtam | dén mgt phang (P) taco: h=d(1;(P))
1° +(—2)2 +2°

Ban kinh mat cau (S) la: R —Jri+h? =52432 =34,
Phuong trinh mat cau (S) la: (X+1)2 +(y—2)2 +(z +1)2 =34.
Bai 4. Trong khdng gian vai hé truc toa do Oxyz , phuong trinh ndo dudi day 1a phuong trinh mat cau
di qua ba diém M(2;3;3), N(2-L-1), P(-2-13) va c6 tam thuoc mat phang
(a):2x+3y-z+2=0.
Loi giai
Gia sir phuong trinh mat cau (S) ¢6 dang x* +y* +z° —2ax—2by—2cz+d =0.
Diéu kign:a® +b® +¢*—d > 0(*)
Vimat cau (S) diqua 3 diém M (2;3;3), N(2-1-1), P(-2;-13) vacé tam | thuoc mp(P) nén ta

4a+6b+6Cc—d =22 a=2

] . 4da—-2b-2c—-d =6 b=-1
€0 hé¢ phuong trinh S T/ m(*)
4a+2b-6¢c+d =-14 c=3
2a+3b-c=-2 d=-2

Viy phuong trinh mat cau 1a: x*+y?+ 2% —4x+2y—-6z-2=0.
Bai5. Trong khong gian Oxyz cho mit cau (S):X*+y?+2>+2x—4y—6z+5=0. Viét mit phang
tiép xtc véi (S) va song song véi mét phang (P):2x—y+2z-11=0 .
Loi giai
Ta goi phuong trinh mit phiang song song voi mit phing (P):Zx—y+22—1l:0 c6 dang:

(Q):2x-y+2z+D=0,(D =-11).

Mt cu (S) ¢ tam 1(~1,2;3), bankinh R=/(-1)’ +2° +3 5 =3

Vi mit phang tiép xtc véi (S) néntaco :
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4(1,(Q)) =R = 2.(-1)-2+23+D| o 2+0]
22+(—1)2+22 3

{2+D:9 {Dz?

= = .DoD#-11=D=7.
2+D=-9 1

VAy mit phang can tim [a 2x—y+2z+7=0.
Bai 6. Trong khéng gian v&i hé truc toa d6 Oxyz, cho mat phang (P) c6 phuong trinh
Xx—2y—2z-5=0 va mat cau (S) c6 phuong trinh (x—l)2 +(y+2)2 +(z +3)2 =4. Viét phuong trinh
mét phang song song véi mét phang (P) va dong thoi tiép xdc véi mat cau (S).

L i giai
Mat cau (S) cotam I (1-2;-3) vabankinh R=2.
Goi (Q) la mit phing song song véi mét phing (P) va dong thoi tiép xtc véi mit cau (S).

Phuong trinh (Q) ¢6 dang: x—2y—-2z+D=0 (D =-5).

(Q) tiép xtic voi (S) khivachikhi d(1,(Q))=R < i-2(2)-2(-3)+0) =2

V1% + 2% 422

D+11=6 D=-5
<|D+11=6 < o
D+11=-6 |D=-17

Pbi chiéu diéu kién suyra D =-17.

Vay phuong trinh cia (Q) la x—2y—-2z-17=0 < —x+2y+2z+17=0.
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DANG 5

VI TRi TUONG POI CUA PUONG THANG VOI MAT CAU

Cho mat cau (S) cotam I, bankinh R va dudng thang d c6 vecto chi phuong U, diém M ed .
Dé xét vi tri trong ddi gilta dudng thang d va mit cau (S), ta lam nhu sau:
[o:]
eTinh d(1;d)="——+
|U|
e S0 s&nh véi ban kinh R
+ Néu d(! ;d) >R thi duongthang d khéng cit mat cau (S)
+Néu d(1;d)=R thi duong thang d tiép xtc véi mit cau (S) tai H.

+Néu d(1;d)<R thi duong thing d cit mat cau (S) tai hai diém phén biét A, B.

Bai 1. Trong khdng gian Oxyz , tim vi tri twong doi cia duong thang A va mat cau (S)
x-1 y-2 z-3
-2 '

b) mét cu (S): 3 + y2+ 2% — 2x+ 42 +1=0 va duong thing A: X=Y=1_2=2
Y 271

a) mat cau (S):(x+1)2+(y—2)2+z2 =9 va duong thang A:

|

Loi giai
a) Mat cau (S):(x +1)2 +(y—2)2 +2°=9c6tdm 1 (-1 2;0) ban kinh R=3
Goi H Ia hinh chiéu vudng goc cta | trén A thi taco H(1+2t;2-2t;3+t), teR.
Khi dé: 1H =(2+2t; - 2t; 3+t) . Mot vecto chi phuong cua A 13 U =(2; —2;1).

Ta co: m.U=0<:>4+4t+4t+3+t:0@t:—g.

217

IH = d(1;4)=="—<R

9'9’ 9 V81 81 81 3
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Vay duong thang A cat mat cau (S) tai hai diém phan biét.
b) Puong thing A di qua M =(0;1;,2)va cé VTCP u=(21-1)
Mit cau (S)co tam | =(10;-2) va ban kinh R=2

Tacé MI =(1,-1-4) va[ } -5,7;,-3)

e ass
S

Vid(l,A)>R nén A khdng cit mit cau (S).
Bai2. Trong khong gian Oxyz, cho mat cau (S):(x-1)°+(y+3)*+(z-2)>=1 va duong
X=2+t
thing A:{ y =1+ mt. Tinh gid tri cia m dé duong thang A tiép xic mat cau (S).
z=-2t
Léi gii
Ttr phuong trinh duong thang A va mit cau (S)ta co
(2+t-1%+(1+mt+3)* +(-2t-2)* =1

& @A+t +(4+mt)’ +(-2t-2)* =1
N (m2 +5)t2 +2(5+4m)t+20=0 (1)

m =

. o X . ) ) , (a=0
bé A tiép xtic mat cau (S) thi (1) cé nghiém kép, hay (1) co {A’ 0 S

IR =

Bai 3. Trong khdng gian Oxyz , Trong khong gian voi hé toa do Oxyz, cho diém | (1-2;3) va duong

X+l y-2 z+3

thang d c6 phuong trinh B Lap phuong trinh miat cau tam A, tiép xdc véi d.

Loi giai

(U, AM ]‘ 5

Pudng thing (d)di qua |1 (~12,-3)vacé VTCP u=(21-1)=d(Ad)= ‘ ‘
u

Phuong trinh mat cau 1 : (x—1)° +(y+2)* (z-3)" =50.

Bai 4. Trong khong gian Oxyz, viét phuong trinh mét cau tam 1(2;3;—1)sao cho mat cau cét duong

x=11+2t
thang (d)c6 phuong trinh: (d)qy =t tai hai diém A, B sao cho AB =16.
z=-25-2t

Loi giai
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Puong thang (d )di qua M (1L 0;-25)va co VTCP u=(2,1-2)

u, Ml 2
Goi H 14 hinh chiéu cta I trén (d). C6: IH = d I AB ‘[ ]‘ =15 R= IH2+(%j =17.

Vay phuong trinh mat cau: (x—2)° +(y—3)" +(z+1)" = 289.

Bai5. Trong khdng gian Oxyz mit phang (P):2x+6y+z-3=0 cat truc Oz va duong thang

d :"T‘5 Y.z ‘16 lin luot tai A va B. Viét phuong trinh mat ciu duong kinh AB .
L i giai

(P)n 0Oz =A(0;0;3)

Toa do cua B la nghiém cua hé phuong trinh:

2X+6y+z-3=0 |2X+6y+2-3=0 X=4
Xx-5 y 7-6 ©412x-y-10=0 <{y=-2=B(4,-2,7).Goi | la trung diém cua
1 2 y+22-12=0 7=7

AB= | (2;—1;5):> IA=v4+1+4 =3,

Phuong trinh mt cau dudng kinh AB 1a: (x— 2)2 +(y +1)2 +(z —5)2 =9.

-1 y-1 z+2
2

. Viét

Bai 6. Trong khdng gian Oxyz, cho cac diém 1(1,0;0)va dudng thing d: X

phuong trinh mat cau (S)co tdm | va cit dudng thing d tai hai diem A, B sao cho tam giac 1AB déu.
Loi giai

Puong thang (A)di qua M =(L,1,-2)va cé VTCP u=(L21)

Taco MI =(0;-L,2)va [u,MI |=(5;-2-1)

B L
W

Goi H 14 hinh chiéu cua I trén (d). C6: IH = d I AB

Xét tam giac IAB, ¢6 IH = R.E: R:ZI—Hzﬁ
2 J3 3

Vay phuong trinh mit cau la: (x +1)2 +yP+2° = Q

Bai7. Trong khong gian Oxyz, cho hai mat cau (S,), (S,) c6 phuong trinh lan luot I3
(S,):x*+y*+2*=25, (SZ):x2+y2+(z—1)2=4. Mot duong thang d wvubng goc voi véc to
U =(L-10) tiép xtic voi mat cau (S,) va cit mat cau (S,) theo mét doan thang cé do dai bang 8. Tim

vecto chi phuong cua d .

Loi giai
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Mit cau (S;) co tam O(0;0;0), ban kinh R, =5.
Mit cau (S,) cotam 1(0;0;1), ban kinh R, =2.

C6 Ol =1<R,—R, nén (S,) nam trong mat cau (S,).

Gid sir d tiép xtic voi (S,) tai H vacat mat cau (S,;) tai M, N . Goi K la trung diém MN .

Khidd IH=R,=2 va OH >0OK .

Theo gia thiét MN =8 = MK =4 => OK = /RZ—MK? =/5? —4? =3,
C60I=1,IH=2=0K=0l+IH>0H >0K.Do d6 OH =0K , suyra H =K, tirc d vubng gdc
v6i dudng thang Ol .

Puong thing d cin tim vudng géc véi vée to d =(1-10) va vudng géc véi Of =(0;0;1) nén cb véc to
chi phuong G, = [a,ﬁ] =(110).

Bai 8. Trong khdng gian véi hé toa do OXyz, cho diém E(1;1;1), mat cau (S):x*+y*+2°=4 va
mat phang (P):x—3y+5z-3=0. Goi A la dudng thang di qua E, nam trong (P) va cat mat cau (S)
tai hai diém A, B sao cho tam giac OAB 1a tam giac déu. Viét phuong trinh ctia duong thang A .

Loi giai

(P)
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Mat cau (S) c6 tam O(0; 0;0) ban kinh R =2. Tam gidc OAB la tam gi4c déu c6 canh bang 2. Goi

. 2 —— .
M 1a trung diém AB tac6 OM =§=J§, mit khac OE (1;1;1) = OE = /3. Vay diém M triing
diém E. Goi U 1 vecto chi phuong ciia A tacé: ULOE va u_Ln (vsi n(1;-3;5) la vecto phap tuyén
ciia (P) vi Ac(P)).
- o= 4 = L= o .
[ n,OE |=(~8:4;4), chon u _—Z[n,OE]_(z,—l,—l).

Viy duong thing A di qua E, cO vecto chi phuong u(2;-1;-1)c6 phuong trinh [a:

x-1 y-1 z-1
2 -1 -1

Bai9. Trong khong gian véi hé truc toa d6 Oxyz, cho diémE(LL1), mat phang

(P):x-3y+5z-3=0 vamat cau (S):x’+y*+z°=4. Goi A 1a duong thang qua E, ndm trong mit

phang (P) vacét (S) tai 2 diém phan bi¢t A B sao cho AB=2. Viét phuong trinh duong thing A.

Loi giai

(S):x*+y*+2*=4=Tam 1(0;0;0); ban kinh R=2.
(P):x~3y+5z—3= 0= vécto phap tuyén cia (P):ne =(L-3;5).

Goi H 1 hinh chiéu cua | 1én A= AH = BH :%:1.

Xét AIAH vudng tai H = IH =vIA2— AH? =4_1=4/3.

Mt khéc tac6 IE=(LL1)=IE=v3=IH=>H=E=IE LA.

Duong thing A di qua E(L1L1); vudng goc véi IE va chira trong (P) nén:
Vécto chi phuong cia A:na = [ﬁp;ﬁ} =(-8;4;4).

— vécto U = (2; -1 —1) ciing la vécto chi phuong ctia A.
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Xx=1+2t

Phuong trinh dudng thang A la: {y=1-t .
z=1-t

Bai 10. Trong khéng gian véi hé toa do Oxyz, cho mat phang (P):x+y-z-3=0 va hai diém
M (LL1), N(-3;-3;-3). Mat cau (S) di qua M, N va tiép xtc véi mat phang (P) tai diém Q. Biét

rang Q ludn thudc mot duong tron ¢d dinh. Tim ban kinh caa duong tron do.

Loi giai

Xx=1+t
Puong thang MN c¢6 phuong trinh 1a: MN :{y =1+t .
z=1+t

Goi | =MN N(P) khi d6 toa do diém | ng véi t thoa man:
L+t+1l+t-1-t-3=01t-2=01t=2=1(3;3;3)= IM =243, IN =63.

Do mit cau (S) di qua M, N va tiép xtc véi duong thang 1Q tai diém Q nén ta co:

1Q2 = IM.IN =KIZ—R? = 1Q% = IM.IN =36 < 1Q =6

Vay Q lubn thuoc duong trontdm | ban kinh R=6.

Bai 11. Trong khdng gian Oxyz, cho mit cau (S):(x—1)2+(y—2)2 +(z—1)2 =3?, miat phing
(P):x—y+z+3=0 vadiem N(L,0;-4) thuoc (P). Mot duong thang A di qua N nam trong (P) cét
(S) tai hai diém A, B thoa mén AB=4. Goi u(Lb;c), (c>0) la mdt vecto chi phuong cua A, tinh téng
b+c .

Léi giai
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—

Ta c6 mit cau (S) ¢6 tam 1 (1;2;1) ban kinh R =3.

Goi H va K lan Iuot 13 hinh chiéu vudng goc cua I 1én dudng thang A va mat phang (P).

2= d(1,A)=1H =+/IA-AH? =5 va

Suy ra H 1a trung diém cua doan AB nén AH

1-2+1+3|

IK=d(I,(P =|—=J§.
IKL(P)}

Taco =IKLAmaIHLA =ALKH
AC(P)

hay KH =d(K,A) va KH =VIH?~IK? =2,

X=1+t
Do IK L (P) nén phuong trinh tham s6 duong thang 1K :qy=2-t = K(1+t;2-t;1+t).
z=1+t

Ma Ke(P)=1+t-2+t+1+t+3=0<t=-1= K(0;3;0)

Tir day ta c6 KH d(K,A)‘[K‘Na"u] =\/(4b_3c)31(;_422+(b+3)3 =2 (.
+b*+c

Mt khic tacé Ac(P)=uLn,=un,=0<1-b+c=0<b=c+1.

Thay vao (*) ta dugc

J(e+4) +(~c—4) +(c+4) =V2 1+ (c+1) +¢*
&3¢’ -24c+48=4c’ +4c+4
< c?-20c-44=0

c=22(N)

it

Suyrab=23=b+c=45.
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Bai 12. Trong khéng gian véi hé toa do Oxyz, cho mat phang (P):2x-2y-z+9=0 va mat
cau(S):(x—3)"+(y+2)"+(z2-1)" =100. Mt phing (P) cit mat ciu (S) theo mot duong tron (C).

Tim toa d6 tam K va ban kinh r cua duong tron (C).

Loi giai

e Mt cau (S) c6 tam 1(3;-2;1); R=10.

£ 6+4-1+9
« Khoang cach tir | dén (P) la IK =d (! ;(P)):%:G.
X=3+2t
e Duong thang qua 1(3;-2;1) vudng goc véi (P) cé phuong trinh tham so 1a{y =—2-2t khi d6 Toa do
z=1-t
X=3+2t
R X A N y=-2-2t
tam K la nghiém cua hé phuong trinh It =K (—1; 2;3).
z=1-—
2X—-2y-2+9=0

e Ban kinh: r=+vR?-1K? =+/100-36 =8.

Bai 7. Trong khong gian véi hé truc toa do Oxyz , cho mit cau (S):(x—l)2 +(y—2)2 +(z—3)2 =25 va
hinh nén (H) c6 dinh A(3;2;-2) vanhan Al lam truc doi xémg voi | 12 tim mét cau. Mot dudng sinh
cia hinh nén (H) cét mit cau tai M, N sao cho AM =3AN . Viét phuong trinh mit cau dong tim véi
Mt cau (S) va tiép xtc véi cac duong sinh ciia hinh nén (H).
Traloi: ...l

Loi giai

Dip dn: (x-17 +(y-2)" +(z-3)' ==

https://www.facebook.com/truongngocvy8/ Trang 25 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mdt phing, dwong thdang, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdch

Goi hinh chiéu vudng goc caa | trén MN 13 K .

D& thdy AN = NK :%AM , mit cdu (S) 6 tam 1(1;2;3) va ban kinh R=5

4 23

C6é AM.AN :AIZ—R2:4:AN2:§: KN = AN :TS: IK =vIN?—KN? =

\213
3

Nhan thiy mat cau dong tAm véi mit cau (S) va tiép xic véi cac duong sinh ciia hinh non (H) chinh la

) L. 21
mat cau tdm 1 (1;2;3) c6 ban kinh IK :TS'

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

Bai 8.  Trong khong gian véi hé toa @ Oxyz cho mat phang (P):z+2=0, K(0;0;-2), duong thang

X . \ n 5 . 5 7 .
d: 1°1°71 Lap phuong trinh mat cau tam thuge duong thang d va cat mat phang (P) theo thict dién

y
1

N

1a duong tron tam K, ban kinh r=+/5.

Loi giai
(P) ¢6 vecto phép tuyén n =(0;0;1).
X=t
Viét lai phwong trinh cua duong thang d dudi dang tham sé: {y =t .
z=t

Goi | latam cua mit cau can lap. Vi | ed nén gia sir | (t;t;t). Co R:(—t;—t;—Z—t).
Thiét dién cia mat cdu va mat phang (P) 1a duong tron tim K néntacé IK L (P). Suyra IK va

-t=k.0
n =(O;O;1) ciing phuong. Do d6 ton tai s thuc k dé IK =kn<{-t=k0 < {
-2-t=k.1

Suy ra 1(0;0;0). Tinh duoc d(1,(P))=2.

Goi R la ban kinh mat cau. Ta co: R:\/r2+[d(| (P)] =3.
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VAay mit cau can tim c6 phuong trinh: x*+y? +2z°=9.
Bai 9. Trong mat phang toa do Oxyz, cho bon diém A(0;-1,2), B(2;-3;0), C(-2,1;1), D(0;-1;3).
Goi (L) la tap hop tat ca cdc di€ém M trong khong gian thoa man dang thirc MA.MB = MC.MD =1. Biét
rang (L) la mot duong tron, duong tron d6 cé ban kinh r bang bao nhiéu?

Loi giai
Goi M (x;y;z) latap hop céc diém théa mdn yéu cau bai toan. Ta co
m:(x;y+l;z—2), W:(X—Z;y+3;z), C—M:(x+2;y—1;z—l), W:(x;y+l;z—3).

MAMB =1

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

<::>{x(x—2)+(y+1)(y+?>)+z(z—2):1 {x2+y2+zz—2x+4y—22+2:0
X(x+2)+(y+1)(y-1)+(z-1)(z-3)=1

Suy ra quy tich diém M 1a dudng tron giao tuyén ciia mit cau tdm I,(L-2;1), R =2 va mit cau tim

X +y?+2°+2x-4z+1=0

1,(-10;2), R, =2.
M
AN
\/

Taco: 1,1, =+/5.

2
Dé thay: r = Rf—(%) - /4_%:g.

Bai 10.Trong khdng gian véi hé toa do Oxyz, cho mat cau (S) :(x—l)2 +(y—1)2 +7° =4 va mot diém
M (2;3;1). Tr M ke duge vo s6 cac tiép tuyén t6i (S), bit tap hop céc tiép diém 1a dudng tron (C).
Tinh ban kinh r cua duong tron (C).

Loi giai

M

Mit cau (S) c6tam 1(11;0) vaban kinh R=2.
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Taco IM =(12;1) va IM =6 .

Goi H 1a mot tiép diém tly ¥ khi ké tiép tuyén tr M dén mit cu, khi @6 MH =+ IM? —R? =+/2.. Goi

O la tdm cua duong tron (C) khido IM L HO va HO =r .

CHIHM 242 243
M s 3

Taco HI.LHM =HO.IM =
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DANG 6

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT CAU

Bai toan. Cho diém A va mat cau (S) c6 tam I, ban kinh R, M la diém di dong trén (S). Tim gié trj
nho nhat va gié tri 16n nhit cia AM .

Phwong phap giai

M,

Xét A nam ngodi mat cau (S). Goi M;,M, lan luot 14 giao diém cta duong thang Al véi mit cau
(S)(AM, < AM,) va (a) la mit phing di qua M va duong thang Al. Khi d6 (@) cét (S) theo mot

duong tron I6n (C).

Ta c6 M,;MM,=90", nén AMM. va AM,M Ia c4c g6c t0, nén trong cic tam gidc AMM, va
AMM, tac Al —R =AM, < AM < AM, = Al + R

Tuong ty véi A nam trong mit cau ta cd R—Al <AM <R+ Al

Vay min AM =| Al —-R|,max AM =R + Al

X=2
Bai 1. Trong khong gian Oxyz, cho d:{ y=t va mit cau (S):x*+y?+2°2—-2x—4y+2z+5=0.

=

[HEY

~t
Tim toa do diém M trén (S) sao cho d(M,d) dat GTLN.

Loi giai
Taco: d(l,d)=1=R suyra (S) tiép xuc véi d va tiép diém 1a H (2;2;-1)

Goi H la hinh chiéu vuong goc cua | trén d =H(2; 2; -1).

X=1+t
Puong thang IH copt: < y=2 ,teR.
z=-1

Toa do giao diém cua IH va (S) 1a: A(0;2;-1), B=H(2;2;-1).
Taco: d(A,(d))= AH =2>d(B,(P)) = BH =0.

= d(A,(d))=2>d(M,(d)) > d(B,(d))=0.

Viy M (0;2;-1).
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Bai 2. Trong khong gian Oxyz, cho diém A(-3;3;-3)thudc mit phang (a):2x-2y+z+15=0va
mit cau (S):(x—2)* +(y—3)° +(z—5)* =100. Duong thing A qua A, nam trén mat phing (o) cét (S)
tai A, B. Viét phuong trinh duong thing A dé do dai AB 16n nhét.

Loi gidi
Mit cau (S) c6tam 1(2;3;5), ban kinh R=10. Do d(l,(«)) <R nén A ludn cit (S) tai A, B.
Khi d6 AB=4/R?~(d(1,A))’ . Do d6, AB I6n nhét thi d(1,(A)) nho nhit nén A qua H, véi H I3 hinh

X=2+2t
chiéu vudng goc cta | 18n (). Phuong trinh BH :qy =3-2t
z=5+t

He(a)=2(2+2t)-2(3-2t)+5+t+15=0 < t=—2=H (-2, 7; 3).

X+3 y-3 7 +3

Do vay AH = (1;4;6) & véc to chi phuong cia A . Phuwong trinh cia 1 5

x+1 y+1 z+1
2 1 2

Bai 3. Trong khong gian voéi hé truc Oxyz cho hai duong thang A, :

x=1 y-1 z-1
S 2 2

A, . Tinh dién tich mat cau c¢é ban kinh nho nhat, dong thoi tiép xic véi ca hai

dudng thang A, va A, .
Loi giai
Goi A;B 1a hai diém thudc lan lugt A,va A, sao cho ABli doan thing vudng goc chung giira 2 dudng.

. x 3 e AB ., S :
Goi M 1a trung diém AB. Dé c6 mat cau tam M ban kinh R = 7tlép xuc v&i hai duong thang

A,Va A, 1a mit cau c6 ban kinh bé nhat.

Ta co toa dd theo tham sb cua A; B lan luot 14;

A2t -1t —1;2t, —1) va B(2t, +12t, +1t, +1) = AB(2t, —2t, +2;2t, —t, + 2;t, — 2t, + 2).
AB L u,

C6 u,(2;1;2) VA u,(2;2;1) lan Iwot 1a 2 vecto chi phwong ciia A, VA A, nén{ _
AB L u,

(2, -2t +2).2+(2t, -t +2).1+(t,-2t,+2).2=0
(2t, -2t +2).2+ (2t, —t, +2).2 +(t, - 2t, +2).1=0

10
8t -0t +10=0 |17 _ 3 _ o
2 =k = 17 =>A(3;—7;3);B(—3;—3;1) AB(—ts;i;i)-
9, -8, +10=0 | _-10 17°17°17 \17°17°17 17°17°17
217
n_AB_1 (-6)° +4+4 17
2 2 B
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A7

Bén kinh mit cau can tinh 1a R = T2l

X =2t X=3-t'
Bai 4. Trong khong gian véi hé toa dd Oxyz , cho hai duong thang d,:{y=t va d,:{y=t' .Viét
z=4 z=0

phuong trinh mit cau (S) c6 ban kinh nhé nhat tiép xtc véi ca hai duong thang d, va d,.
Loi gidi
Puong thang d, c6 vecto chi phuong uj =(2;10).
Puong thang d, ¢ vecto chi phuong @ =(-110).
D¢ phuong trinh mit cau (S) ¢ ban kinh nhd nhat va dong thoi ti€p xtc véi ca hai duong thang d, va
d, khi va chi khi:
Tam mit cau (S) ndm trén doan thang vudng gbéc chung cia 2 duong thang d, va d,, dong thoi 1a trung
diém cua doan thang vudéng goc chung.
Goi diém M (2t;t;4) thudc d, ; goi diem N(3-t%t;0) thuoc d, véi MN la doan vudng gbc chung ciia
d, va d,.
Taco MN =(3-t'-2t;t'~t;-4).

MN .y, =0 {2.(3—t’—2t)+t’—t =0

MN.u, (-1).(3-t'-2t)+t'—t=0

MN 13 doan thang vudng goc chung <
MN.u, =0

t'+5t=6 t=1 M (2;1;4)
f— f— = .

2t'+t =3 t'=1 N(2;1,0)
Goi diem | la tam mit cau (S), do d6 diém | 1a trung diém MN .
=1(2,5,2) > R=IM=IN=2.

Suy ramat cau (S): (x—2)" +(y-1)" +(z-2)" = 4.

Bai 5. Trong khong gian véi hé toa do Oxyz cho ba diem A(8;5;-11),B(5;3;-4),C(12;-6) va mat
chu (S):(x—2)" +(y—4) +(z+1)" =9. Goi diém M (a;b;c) 1a diém trén (S) sao cho‘m—m—m—d‘

dat gi4 tri nho nhat. Hay tim a+b.

Loi giai
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Ny
H C

B
Goi N 12 diém thoa man NA—NB—NC =0, suyra N(-2;0;1).
Khi do: [MA - MB ~ MC| = (M + NA) - (MN +NE) - (MN + NC ) = | NA~ NB - NC) - MN| = MN .

Suyra ‘W—W—M—C‘ nho nhat khi MN nhé nhéat. Mt cau (S) co tam 1(2;4;-1), suy ra:

X=2+2t
NI = (4;4;-2)=(2;2;-1). Phuong trinh NI =1y =4+ 2t . Thay phuong trinh NI vao phuong trinh (S)
z=-1-t
2 2 2 ) t=1
ta duge: (2t) +(2t) +(-t) =9t =1l N

Suyra NI cit (S) tai hai diém phan biét N, (3;6;-2),N,(0;2;0).
Vi NN, > NN, nén MN nhd nhét khi va chi khi M =N, . Vay M (0;2;0) 1a diém can tim.
Suyra: a+bh=2.
Bai 6. Trong khang gian Oxyz cho A(0;0;2), B(1;1;0) va mat cdu (S): x*+y? +(z-1)° :%. Xét
diém M thay d6i thuoc(S). Tinh gid tri nho nhét ciia biéu thie MA” + 2MB?.
Loi giai
Mit cau (S) cotam 1(0;0; 1), ban kinh Rzé.

Goi K l1a diém théa min KA+2KB=0= K(% ; % : %)

Ta co
MA2 + 2MB2 = (WHTA)Z +2(W+@)2
= 3MK2 + KA? + 2KB? +2W(FA+ 2@) = 3MK? + KA? + 2KB?2.

Biéu thirc MA® +2MB? dat GTNN khi va chi khi MK dat gi4 tri nho nhét.
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Véi M thay d6i thude(S)ta co MK, =|KI —R|= 1—% :%.
Viy (MA’+2MB?) =3MKZ2, +KA® +2KB? _3,8,2.18
min 4 3 3 4
Bai 7. Trong khong gian toa d6 Oxyz, cho 5 diém A(1,0;0), B(-110), C(0;-10), D(0;10),

E(0;3;0). M la diém thay doi trén mat cau (S): x* +(y—1)*+z° =1. Tinh gia tri 16n nhat cta biéu thirc

P = 2|MA+ MB + MC|+ 3|MD + ME| .
Loi giai
Mat cau (S):tam 1(0;10) ban kinh R=1
Goi trong tdm tam gidc ABC 1a G(0;0;0), trung diém DE [a N (0;2;0)

do G,N déundmtrén (S) va | la trung diém GN nén GN la duong kinh cua (S)

P=2|MA+MB+ MC‘+3‘MD+ME‘:2‘3M6‘+3‘2MN‘
— 6MG +6MN =6(MG +MN)

M

Taco: (MG+MN) <2(MG*+MN?)=2GN’ =8
Suyra MG + MN <22
Vay gi4 tri 16n nhat cia P 13 1242 .
Bai 8. Trong khong gian Oxyz cho mat cau (S) c6 phuong trinh X +y® + 2> —4x+2y-2z-3=0 va
diem A(5;3;-2). Mot duong thang d thay doi luon di qua A va ludn cat mit cau tai hai diém phan biét
M, N . Tinh gia tri nho nhat caa biéu thac S = AM +4AN .
Loi giai
Mit cau (S) c6tam 1(2;-11), ban kinh R =3.

Al =/34 >R = A nim ngodi mat ciu (S).
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Do hai diém M, N nam & vi tri hai ddu mot day cung nén dé S thi N nim gitta A va M . Goi H

1a trung diém MN = IH L MN,NH :%MN

S :4(AH —NH)+ AH + NH =5AH —3NH

S =5JAIZ—IH? —3JR?—IH? =534 —x2 =39—x?,x = IH

Xéthamsé f (x)=5v34—x* —3y9-x?,(0< x<3)

() ==X, 3 :X( 53 ]
J34—x2  F -2 J3a-x? \F ¥

, -5 3
Xét + >0
(\/34—x2 \/9—x2]

& 5Y9-x2 <334 X° < 225-25xX° <9.34— 9% <> 16x° +81> 0 (ludn déing )

Suyra: f'(x)20,vxe[0;3), f'(x)=0< x=0= f(x) dong bién trén [0;3)
Suy ra. min f (x) = f (0)=534-09.

x-1 y-2 z-3
3

Bai9. Trong khong gian Oxyz cho duong thing d: va mat cau (S):

(x+3)° +(y+4)" +(z+5)" =729. Cho biét diém A(-2;-2;-7), diém B thudc giao tuyén cua mit cau
(S) va mat phang (P):2x+3y+4z-107=0. Khi diem M di dong trén duong thing d dat gia tri nho

nhat, hdy tinh gia tri biéu thirx MA+ MB.

Loi giai

https://www.facebook.com/truongngocvy8/ Trang 34 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mdt phing, dwong thdang, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Mit cau (S) c6tam 1(-3;—4;-5) vaban kinh R = 27.
Pudng thing d c6 1 véc-to chi phuong 1a U =(2;3,4)=d L(P).
Goi K 1a giao diém cta mit phang (P) va duong thing d . Vi | ed nén K la tdm cua duong tron giao
tuyén va KB L d .
Taco IA=(12-2)=1A=3va IAU=0= IALd.
Ta tinh duge 1K =d(1,(P))= 2(9)+3(4)+ 4(5)-107 =529 va KB =R? - IK? =2.
V2243 1 42

Do M di dong trén dudng thiang d (truc ctua duong tron giao tuyén) va B thudc duong trdn giao tuyén

nén biéu thitc MA + MB nho nhat khi vachikhi M = AB~d .

Khi dé, ta 6 ME_TA 3 i +MK = IK =529 .
MK KB 2

Suyra Ml =329, MK =24/29.
Taco AM =+ 1A%+ MI? =330 = BM =§AM = 2./30.

Vay gi4 tri nho nhit cia MA+MB 12 AM + BM =34/30 +24/30 =54/30 .
Cach 2:

Taco (S) c6tam 1(-3;—4;-5) bankinh R=27.

DE thay d di qua | (-3;—4;-5)va vudng goc véi (P).
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(P) cét (S)theo duong tron c6 ban kinh r=2,

M ed < M (1+2t;2+3t;3+4t).

Taco T =MA+MB=MA+vVMH? +r2,

- |29t —87]
L MH =d(M;(P)) =————=[429t -3v29
ai 6 (M3 (P) === = V29t -329]

SuyraT:\/29t2+116t+125+1/29(t—3)2+4 =29 (t+2)2+2%+@ (t—3)2+2%.

Xét G:[t+2;%)ﬁ:[3-t;%) :>G+\7=[5;%j.
Dod6 T :@(‘ﬁ‘+‘\7‘)2@‘ﬁ+\7‘:5@.

Bai 10. Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x+y+z-1=0, dudng thing

(d): X_115= y_222: 2=31 va mat cau (S):x*+y*>+2°-8x—-6y+4z+4=0. Mot duong thang (A)

thay doi cit mat cau (S) tai hai diém A,B sao cho AB =8. Goi A, B' Ia hai diém lan luot thudc mit
phing (P) sao cho AA’, BB’ cling song song véi (d ). Tinh gia tri 1én nhét ctia biéu thic AA'+BB'.
Loi giai

P

B i
P

%
[, i I
Ty e

P

Mat cau (S) cotam 1(4;3;-2) vabankinh R=5.
Goi H 1a trung diém cua AB thi IH LAB va IH =3 nén H thuoc mit cau (S') tdm | ban kinh
R'=3.

Goi M 1a trung diém cia A'B’ thi AA'+BB'=2HM , M ndm trén mit phang (P).

Mit khéc ta co d(l;(P)):i<R nén (P) cat mat cau (S) va Sin(d;(P)):Sina:%. Goi K 1a

V3
hinh chiéu ctia H 1én (P) thi HK = HM sine .

Viy dé AA'+ BB’ I6n nhat thi HK 16n nhat
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4 4+3J3
< HK diqua | nén HK_, =R'+d(I;(P))=3+—==—F.
Viy AA'+BB’ I6n nhit bing 2 4+3V3 .3*@=24+18@.

J3 5 5

Bai 11.Trong khong gian voi hé truc toa do Oxyz, cho hai mat cau (S,):x*+y*+2z°=1,
(S,): X +(y—4)" +22 =4 va cac diém A(4;0;0), BG;O;O), C(L4;0), D(4,4;0). Goi M Ia diém
thay doi trén (S,), N 1a diém thay do6i trén (S,). Tinh gid tri nhé nhat cua biu thuc
Q=MA+2ND +4MN +4BC..

Léi gii
(S,):x*+y*+2z"=1nen (S,)co tam O(0;0;0) va ban kinh R, =1
(S,):x* +(y—4) +2* =4 nén (S,)co tam 1(0;4;0) va ban kinh R, =2

Vay cac diém A(4;0;0), BG;O;O), C(L4;0), D(44;0), O(0;0;0)va 1(0;4;0) cung thuoe (Oxy)

Nhan thiy OB.OA = OM ?suy ra OM la tiép tuyén ctia duong trdn ngoai tiép tam giac MAB
Do d6 AMOB dong dang AAOM

S MA_OA . mA=4mB
MB OM
D DI
HoéntbantuorngtuN—=—=2:ND:2NC
NC NI

Q=MA+2ND+4MN +4BC:4(MB+ NC+MN)+4BCZ4BC+4BC =8BC =21265
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Bai12. Cho x,y,z,a,b,c 1a cac s6 thuc thay doi thoa mén (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.

Loi giai

Goi M (X;y;z)= M thudc mat cau (S)tam 1(-1-12)bankinh R =1

Goi H (a;b;c)= H thudc mat phing (P):x+y+z-3=0

~1-1+2- :
Taco d(l,(P)):M:\@> R= (P)va (S) khong co diém chung

V3
P=(x-a) +(y—b) +(z—c)" = MH? dat gi4 tri nho nhét khi vi tri cia M va H nhu hinh v&

Khidé HI =d(1,(P))=+v3=HM =HI-R=43-1
Do 6 Py, =(v3-1) =4-23.

(d —1)2+(e—2)2+(f —3)2 =1

, , . Goi gia tri I6n nhat,
(a+3) +(b-2)"+c*=9

Bai 13.Cho a,b,c,d,e, f la cac s thuc thoa man

gié tri nho nhét caa biéu thic F = \J(a—d ) +(b—e)’ +(c— f)° lanlugtla M, m. Tinh M —m

Loi giai
Goi A(d,e, f) thi A thuoc mit cau (S,):(x-1)"+(y—2)° +(z-3)" =1 c6 tam 1,(L2;3), béan kinh
R =1, B(a,b,c) thi B thuoc mit cau (S,):(x+3)" +(y—2)"+22=9 c6 tam 1,(~3;2;0), ban kinh

R,=3.Taco I,I,=5>R, +R,=(S,) va (S,) khong cit nhau va & ngoai nhau.
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Dé thiy F = AB, AB max khi A= A,B=B, = Giatrj16n nhat bang I,1,+R +R, =9.
AB minkhi A=A,,B=B,= Giatrinhé nhat bang I,I,-R —R, =1,
Vay M —-m=38
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PHAN B

TRAC NGHIEM VA TU LUAN TONG HQP GOM BON PHAN

PHAN I Céu tric nghiém nhiéu phwong 4an lya chon. Mdi cAu héi thi sinh chi chon mdt phuong
an.
Caul. Chodiém M nim ngoai mit cau S(O;R). Khing dinh nao duéi day dung?
A. OM <R. B. OM =R. C. OM >R. D. OM <R.
Loi giai
Chon C.

M ndm ngodi mit cau S(O;R) < OM >R.

Cau?2. Trong khong gian Oxyz, cho mit ciu (S):x?+(y—-2)° +(z+1)° =6. Duong kinh cia (S)

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

Ta c6 ban kinh cua (S) la J6 nén duong kinh cua (S) béng 26 .
Cau3. Matcau (S): 3x*+3y®+32° —6x+12y+2=0 c6 ban kinh bang:

a T g 27 c. V2 p. 8.
3 3 3 3
Loi giai
Chon D.

Bién d6i 3x2+3y2+322—6x+12y+2:0<:>x2+y2+22—2x+4y+§:0 c6 tam 1(L-2;0), ban kinh

do la
A. (-2,1-3). B. (-4;2,-6). C. (4,-26). D. (2,-13).
Léi giai
Chon D.

Mt cu (S):(x—2)" +(y+1)" +(z—-3)" =4 c6 tam 1(2-13).
Cau5. Trong khdng gian Oxyz , mat cau (S): (x+1)% +(y—2)*+ 2% =9 ¢6 ban kinh bang
A. 3. B. 81. C. 9. D. 6.

Loi giai
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Chon A.

Phuong trinh mat cau tam 1 (a;b;c) va ban kinh bing R: (x—a)2 +(y—b)2 +(z —c)2 =R?.

Do d6 (S):(x+1)?+(y-2)*+2z°=9 cé bankinh R=3

Cau 6. Trong khong gian Oxyz , cho mit cau (S) c6 tdm 1(1;—4;0) va ban kinh bang 3 . Phuong trinh

cia (S) Ia
A (x+1)°+(y—4)*+2*=9. B. (x—=1%+(y+4)*+2*=9.
C. (Xx=1)°+(y+4)?*+z°=3. D. (x+1)° +(y-4)*+12z° =3.
Léi giai
Chon C.

Phuong trinh mat cau tim 1 (a;b;c) va ban kinh bing R: (x—a)2 +(y—b)2 +(z —c)2 =R?,
Mt cau (S) c6 tam 1(1;—4;0) c6 ban kinh 3 c¢6 phuong trinh 1a (x—1)? + (y +4)* + z° =9.
Cau 7. Trong khdng 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 phuong trinh mat cau (S): x* 4 y? + (2 —1)? =16 = Ban kinh R=+/16 = 4
Cau 8. Trong khong gian Oxyz , cho mat cau(S): (Xx+1)? +(y+2)*+(z—-3)2 =9. Tam cua (S) c6 toa do
la:
A. (-2,-4,6). B. (2;4,-6). C. (-L-2,3). D. (1,2,-3).
Loi giai
Chon C.
Téam cua (S) cotoa dd la: (-1,-2;3)
Cau 9. Trong khdng gian Oxyz, cho mat cau (S):x*+y?+z°>—8x+10y—6z+49=0. Tinh ban kinh R
ciia mat cau (S).
A R=1. B.R=7. C. R=4/151. D. R=+/99.
Loi giai
Chon A.

Phuong trinh mat cdu: X*+y? + 2 —2ax—2by—2cz+d =0 (a’+b*+c’—d >0) co tam I (a;b;c), ban

kinh R=+a?+b?+c?—d .

Tacé a=4,b=-5,c=3, d=49. Dodd R=+a2+b2+c*—d =1.

Cau 10. Trong khéng gian v6i hé toa do Oxyz, cho mit ciu c6 phuong trinh

(x=2)"+(y+2)°" +(z—-3)" =4. Timtoa do tam | va ban kinh R ciia mit cAu d6.
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A 1(-12;-3); R=2. B.1(-12,-3); R=4. C.1(1,-2;3); R=2. D. 1(;-2;3); R=4.
Léi giai
Chon C
Mit cau dé cho ¢6 tam 1(1;-2;3) va ban kinh R=2.

Cau 11. Trong khong gian véi hé toa do Oxyz, trong cac mit cau dudi ddy, mat cau ndo ¢ béan kinh

R=27
A (S):x*+y*+2° —4x+2y+22-3=0. B. (S):x*+y*+2" —4x+2y+2z-10=0.
C.(S):x*+y*+2°—4x+2y+2z+2=0. D. (S):x*+y*+2°—4x+2y+2z+5=0.
Loi gidi
Chon C

Ta co mit cAu (S):x? +y?+ 22— 2ax—2by —2cz+d =0 c6 ban kinh 1a R =+/a? +b? +c? —d

a=2
(s . Jb=-1 2 2, A2
Trong dap an C taco: { 1:>R:\/a +h2+c2—d =+/4=2.
d=2

Cau 12. Cho cac phuong trinh sau:
(x—l)2 +y +7°=1;
X +(2y—l)2 +7° =4
X+ y*+7°+1=0;
(2x+1)° +(2y-1)° +42* =16.
S6 phuong trinh la phuong trinh mit cau 1a:
A. 4. B. 3. C. 2. D. 1.
Léi giai
Chon C.

2 2
Taco: (2x+1) +(2y 1) +42? :16<:>(x+%] +(y—%] +2° =4
(X—l)2 +y® +2° =1 1a phuong trinh ciia mot mit cau.

A

Cau 13. Trong khong gian véi hé truc toa do Oxyz , goi | 1a tdm mét cau (S): x* +y? +(z—2)2 =4.DPd

dai \(ﬁ\ bang:
A. 2. B. 4. C. 1 D. V2.
Loi giai
Chon A.
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Mt céu (S) co tam 1(0;0;2) = Of =(0;0;2)=[Ol| = 2.
Cau 14. Trong khong gian Oxyz , cho mit cau (S) cotam 1(-13;0) va ban kinh bing 2. Phuong trinh

cua 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)"+2°=2.
Loi gidi
Chon C.

Phuong trinh mét cau (S) 6 tam 1(-1;3;0) va ban kinh bang R=2 c6 dang:
(x—a)2 +(y—b)2 +(z—c)2 =R’ (x+1)2 +(y—3)2 +2°=4.
Cau 15. Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(0;0;-3) va di qua di€ém M (4;0;0).

Phuong trinh cua (S) la

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 gidi
Chon A

Phuong trinh mat cau (S) ¢6 tam 1(0;0;-3) vabankinh R 1a: x*+y* +(z +3)2 =R?,

Taco: M e(S)=42+0%+(0+3)" =R? & R* = 25.

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

Cau 16. Trong khdng gian véi hé toa do Oxyz, cho hai diem A(1;-2;7),B(-3;8;~1). Mit cau duong

kinh AB c6 phuong trinh la

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

Goi | 1a trung diém AB taco | (-5 3;3) la tam mit cau.

Ban kinh R= 1A= \J(1+1)° +(-2-3) +(7-3)" = 45.
Viy phuong trinh mit cau can tim 1a (X+1)2 +(y —3)2 + (z —3)2 =45
Cau 17. Phuong trinh nao sau day 1a phuong trinh mat cau (S) tm A(2;1,0), di qua diém B(0;1;2)?

A (S):(x+2)" +(y+1) +22 =8. B. (S): (x=2)"+(y-1) +2* =8.
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C. (S):(x=2)" +(y-1) +2* =64. D. (S): (x+2)" +(y+1)° +2° =64.
Loi giai
Chon B
Vimit cau (S) c6tam A(2;1,0), di qua diém B(0;1;,2) nén mat cau (S) c6 tdm A(2;10) va nhan do

dai doan thang AB 1a béan kinh.

Taco: AB =(-2:0;2). AB=|AB| = (-2 +07+22 =22 Suyra: R=24/2.
Vay: (S):(x-2) +(y-1)" +22 =8.
Cau 18. 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)2+(z+4)? =3. B. (x+2)*+(y+3) +(z+4)" =9.
C. (x—2)2+(y—3)2+(z—4)2=45. D. (x—2)2+(y—3)2+(z—4)2 =3.
Loi giai
Chon D

Ban kinh mat cdu 1a R=1A=+/3.
Phuong trinh mat cu tam 1(2;3;4) va R=1A=+/3 13 (x—-2)? +(y—3)2 +(Z—4)2 =3
Cau 19. Trong khdng gian véi hé truc toa do Oxyz, cho hai diém A(1;2;3), B(5;4;—1). Phuong trinh

mit cau duong kinh AB 1A

A. (x—3)2+(y—3)2+(z—1)2 =9, B. (x—3)2+(y—3)2+(z—1)2 =6.
C. (x+3)2+(y+3)2+(z+1)2 =9, D. (x—3)2+(y—3)2+(z—1)2 =36.
Loi giai
Chon A.

+Goi | 1a trung diém cia AB = 1(3;3;1).
AB(4;2,-4)= AB=16+4+16 =6

o x ey . A . AB , s
+ Mit cau duong kinh ABc6 tdm 1(3;3;1), ban kinh R === 3 ¢6 phuong trinh la:
(x—3)2 +(y—3)2 +(z—1)2 =9.

Cau 20. Trong khong gian Oxyz , cho hai diém M (3;-2;5), N(-16;-3). Mit cau duong kinh MN ¢6

phuong trinh la:

A (x+1)2+(y+2)2+(z+1)2 =6. B. (x—1)2+(y—2)2+(z—1)2 =6.
C. (x+1)2+(y+2)2+(z+1)2 =36. D. (x—1)2+(y—2)2+(z—1)2 =36.
Loi gidi
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Chon D

Tam | cua mit cau la trung diém doan MN = 1(1,2;1).

, 1-3)Y +(6+2) +(-3-5)°
Ban kinh mat cau R=M2N:\/( ) +( er ) +( ) =6

Vay phuong trinh mit cau 1a (X—l)2 +(y—2)2 +(z —1)2 =36.
Cau 21. Trong khong gian véi hé toa do Oxyz, mat cau (S) qua bon diem A(3;3;0), B(3;0;3),

C(0;3;3), D(3;3;3). Phuong trinh mt cau (S) la

A. x—52+ y—52+ Z_EZZT' B. x—52+ y+52+ Z_EZZT'
SRR S C RO R

Léi giai
Chon D
Goi phuong trinh mit cau (S): x* + y* +z° —2ax—2by —2cz +d = O(a2 +b?+¢®—d >O)

Vi mit cau di qua 4 diém nén:

3
a:_
18-6a-6b+d =0 —6a—6b+d=-18 2
18-6a—-6¢c+d =0 —6a-6c+d=-18 b=E
= & 2
18—-6b—-6¢c+d =0 —6b-6¢c+d=-18 3
27-6a—-6b—-6C+d =0 —6a—-6b—-6C+d=-27 CZE
d=0
2 2 2

Suy ra tam I(§;§;§] ban kinh R = 3 + 3 + 3 =ﬂ.

2 2 2 2 2 2 2

2 2 2
Vay phuong trinh mit cau (X—g] +(y—g) +(Z—gj zz.

Cau 22. Trong khong gian Oxyz . Cho tir dién déu ABCD c6 A(0;12) va hinh chiéu vuong géc ctia A
trén mit phang (BCD) 1a H (4;-3;—2). Timtoa d tdm | clia mdt cau ngoai tiép t dién ABCD.
A.1(3,-2;-1). B. 1(2,-10). C. 1(3-21). D. 1(-3-21).
Lo giai
Chon A
Goi I (a;b;c)= IA=(-a;1-b;2—c);IH = (4—a,~3-b;—2—c)
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ABCD la tir dién déu nén tdm | cua mit cau ngoai tiép tring Véi trong tam tir dién

—a=-3(4-a) a=3
= 1A=-3IH = 1-b=-3(-3-b) = {b=-2 = 1(3-2;-1).

2-c=-3(-2-c) (c=-1
Cau 23. Trong khdng gian toa do Oxyz, mit cau (S) di qua diém O va cit céc tia Ox,0y,0z lan lugt
tai cac diém A,B,C khac O théa mén tam gidc ABC cO trong tm la diém G (-6;-12;18). Toa do tdm
ciia mit cau (S) la

A. (9,18,-27). B. (-3,-6;9). C. (3;6,-9). D. (-9;-18;27).
Loi giai

Chon D
Goi toa do cac diém trén ba tia Ox,0y,0z lan Iuot 1A A(a;0;0),B(0;b;0),C(0;0;c) voi a,b,c>0.

a__6

S a=-18
Vi G latrong tm tam gidc ABC nén 3= -12<<:b=-36

c c=54

—=18

3

Goi phuong trinh mat cau (S) can tim la: x*+y®+2z* —2mx—2ny—2pz+q=0. Vi (S) qua cc diém
0O, A B,C néntacd hé:

q=0 m=-9

36m+q=-18° n=-18
72n+q=-36° i p=27"
-108p+q=-54> |0=0

Vay toa do tam mat cau (S) la (-9;-18;27).
Cau 24. Trong hé truc toa @ Oxyz, cho mat cau (S) :(x—cosoc)2 +(y—cos,3)2 +(z—cos,;/)2 =4 véi
a, B va y lan luot 1a ba goc tao boi tia Ot bat ki vai 3 tia Ox,0y va Oz. Biét rang mit cau (S) ludn
tiép xtic v6i hai mit cau cd dinh. Tong dién tich ctia hai mat cau ¢ dinh d6 bang
A. 40r . B. 4r . C. 20r . D. 36r.
Loi giai
Chon A
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Ta dé dang ching minh duoc: cos” o +cos? f+cos’ y =1

Mit cau (S) c6tam 1 (cosa;cos 3;cosy ).

Suy ratam | thudc mit cau (S')c6 tam O(0;0;0),R = Jcos? o +cos? B +cos’y =1
Mit cau (S) Iudn tiép xtc voi hai mit cau (S,),(S,).
Mat cau (S;) cétam la O, ban kinh R, =|OI -R|=[1-2|=1.
Mit cau (S,) cotam la O, bankinh R, =0l +R=1+2=3.
Vay téng dién tich hai m3t cau bang 47 (R’ +R} ) =47 (1° +3*) =40z
Cau 25. Trong khdng gian Oxyz, cho diém 1(1;—2;3). Viét phuong trinh mit cau tdm I, cat truc OX tai
hai diém A va B sao cho AB =243
A. (X=1D%+(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 suyra H la hinh chiéu vuong goc ctia | 1én Ox nén H (3,0;0).

IH=v13=R=IA=+IH2+ AH2 =4
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Phuong trinh mit cau 1a: (X—l)2 +(y+ 2)2 +(z —3)2 -16.
Cau 26. Trong khong gian Oxyz, cho diém M (1;,-2;3). Goi | Ia hinh chiéu vudng géc cia M trén

truc OX . Phuong trinh ndo sau day 1a phuong trinh mat cau tam | béan kinh IM ?

A. (x—1)2+y2+22:\/1_3. B. (x—1)2+y2+22:13.
C. (x+1)" +y?+2% =13 D. (x+1)" +y?+2°=17.
Léi giai
Chon B

Véidiém M (1;-2;3) thi hinh chiéu vuong goc cua M trén truc Ox 1a 1(1;0;0)

C6 IM =+/13 vay phuong trinh mit ciu tam | (1,0;0) ban kinh IM Ia: (X—l)2 +y?+2°=13

Cau 27. Trong khong gian voi hé toa do Oxyz, cho tir dién ABCD c6 toa do dinh A(2; 0; 0),
B(0; 4; 0), C(0; 0; 6), A(2; 4; 6). Goi (S) la mit cau ngoai tiép tir dién ABCD . Viét phuong trinh

Mt cau (S') 6 tam triing véi tm cua mit cau (S) va c6 ban kinh gap 2 Ian ban kinh cia mét cau (S).

A. (x—1)2+(y—2)2+(z—3)2 =56. B. X*+y*+2°-2x-4y—62=0.
C. (x+1)2+(y+2)2+(z+3)2 =14. D. X+ Yy +2° -2x+4y+62-12=0.
Loi gidi
Chon A

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

Vi (S) la mat cau ngoai tiép t&r dién ABCD nén ta co:

2°+0%°+0°-2.a2-2bh.0-2.c.0+d =0 —da+d=-4 a=1
0°+4*+0*-2a.0-2h4-2c0+d =0 —8b+d=-16 b=2
0°+0?°+6°-2.a0-2b.0-2c6+d =0 g -12c+d =-36 i c=3
22 +4%+6°-2.a2-2b4—-2c6+d=0 —4a-8b-12c+d=-56  (d=0

= X4y +72°-2x-4y-62=0=1(L; 2; 3) va R=14 = R'=214.
Vay: mat ciu (S') cotam 1 (L 2; 3) va R'=2v14:(x—-1)" +(y—2)" +(z-3)" =56.
Cau 28. Trong khong gian véi hé toa do Oxyz, mat cau tam 1(2;1,-3) Va tiép xtc véi truc Oy cb

phuong trinh la

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.
Lo gidi
Chon B

Goi M 14 hinh chiéu cua | trén Oy = M (0;1,0)
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Mt cau (S) tam 1(2;1-3) va tiép xac vdi truc Oy 6 ban kinh IM =+/13.
Vay (S) ¢6 phuong trinh (x—2)° +(y—1)° +(z+3)" =13.
Cau 29. Trong khdng gian Oxyz, cho mit cu (S):(x—1)" +(y—1)"+2% =4. Mot mit cdu (S') c6 tam

1'(9;1;,6) va tiép xtic ngodi v6i mit cau (S ). Phuong trinh mét cau (S') a

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.
Loi giai
Chon A
Goi 1(10),R=2. 1I'=10.

Goi R’ 1a ban kinh cua mat cau (S").

Theo gia thiét, tacé R'"+R=11"<R'=11'-R =8.

Khi d6 phuong trinh mét cau (S'): (X—9)2 +(y—1)2 +(z —6)2 =64.

Cau 30. Trong khdng gian Oxyz, cho diém H (1;2;-2). Mt phang (o) diqua H va cét cac truc Ox,
Oy, Oz tai A, B, C sao cho H Ia truc tim tam giac ABC . Viét phuong trinh mat cau tim O Va tiép
xUc véi mit phing ().

A x*+y®+7°=81. B. x*+y*+z°=1. C. X*+y*+2*=9. D. X*+y*+12%=25.

Loi giai

Chon C

Tacé H latryc tim tam giac ABC = OH L (ABC).

That vay :

OC L OA
— 0OC L AB (1)
OC L OB

Ma CH L AB (vi H la trgc tim tam giac ABC) (2)
Tu (1) va(2)suyra AB_L(OHC) = AB LOH (*)

Tuong ty BC L (OAH) = BC LOH . (**)
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Tir (*) va (**) suyra OH L (ABC).

Khi d6 mit cau tim O tiép xtic mit phang (ABC) c6 ban kinh R=0H =3.

Vay mit cau tdm O Vva tiép xtic v6i mét phang (a) 12 (S):x* +y> +2° =9.

Cau 31. Trong khdng gian véi hé toa @6 Oxyz, cho mit cau (S):x* +y*+2°—2x-2y—2z-22=0 va

mit phang (P):3x—2y+6z+14=0. Khoang cach tir tam | cta mit cau (S) dén mat phiang (P) bang

A.2. B. 4. C.3. D. 1
Lo gisi
Chon C
, 3-2+6+14
Mt cu (S) c6 tam | (L1;1). Vay d(l,(P)):%:&.
+4+

Cau 32. Trong khéng gian véi hé toa do Oxyz, cho mat cau (S):x*+y®+2z*=1 va mat phing
(P):x+2y—2z+1=0. Tim ban kinh r dudng tron giao tuyén cua (S) va (P).

22

3

A.rzl. B. r C.rzi. D.rzﬁ.
3 2 2

Léi giai

Chon B

Mat cau c6 tim O(0;0;0), ban kinh R=1.

Khoang cach d (O,(P)) = %

. PR 22
Ban kinh duong tron giao tuyén 1a r =+ R? —d’ = T\F

Cau 33. Trong khong gian Oxyz, cho mat cau (S):x*+y®+z>—2x—4y-6z=0. Dudng tron giao
tuyén cua (S) véi mat phang (Oxy) c6 ban kinh la

A r=3. B.r=45. C.r=+6. D.r=414.
Loi giai
Chon B
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Mat ciu (S) o tam | (L2;3) vaban kinh R =+1% +22 +32 = \/14.
Khoéang c4ch tir tim | dén mit phang (Oxy) la d =3, suy ra ban kinh dudng tron giao tuyén can tim la
r=vR?-d? =+5.
Cau 34. Trong khdng gian Oxyz, cho mat cau (S)tam I(a;b;c) ban kinh bang 1, tiép xtc mit phang
(Oxz). Khang dinh nao sau ddy luon ding?

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

Loi giai

Chon C
Phuong trinh mat phang (Oxz): y=0.

Vimat cau (S)tam 1(a;b;c) ban kinh bing 1 tiép xdc véi (Oxz) nén ta co:

d(1;(Oxz))=1<|b|=1.

Cau 35. Trong khong gian Oxyz, cho mét cau (S): (x—2)2 +(y+1)2 +(z+2)2 =4 va mit phang (P):
4x—3y—m=0. Tim tat ca cac gia tri thuc cua tham s6 m dé mat phang (P) va mat cau (S) c6 dung 1

diém chung.

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

Ta cé mit cdu (S): (x—2)"+(y+1)" +(z+2)" =4 c6tam 1(2;,-1-2), ban kinh R=2.
M3t phang (P) va mat cau (S) c6 ding 1 diém chung khi va chi khi mat phang (P) tiép xac véi mat

m=1
m=21

cau (S) < d(1,(P))=R & 42-3()-m_, = [1-m|=10 @{

V4% + 3
Cau 36. Trong khong gian Oxyz, cho mat cau (S):X*+y*+2z*—2x+4y+2z-3=0. Viét phuong

trinh mat phang (Q) chira truc Ox va cit (S) theo mot dwong tron ban kinh bang 3.
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A. (Q):y+3z=0. B. (Q):x+y-2z=0. C.(Q):y-z=0. D. (Q):y-2z=0.
Loi giai
Chon D
(Q) chua truc Ox nén c6 dang By+Cz=0(B*+C? #0).
(S) cotam 1(1;—2;-1) vaban kinh R=3.
Ban kinh duong tron giao tuyén r=3.
Vi R=r nén I €(Q).
& -2B-C=0 vi B, C khong dong thoi bang 0 nén chon B=1=C =-2.
Vay (Q):y—-2z=0.
Cau 37. Trong khong gian Oxyz, cho mit cau (S):(x—1)2+(y—2)2 +(z +1)2 =45 va mat phang
(P):x+y-2z-13=0. Mit ciu (S) cat mt phang (P) theo giao tuyén la duong tron co tam 1 (a;b;c)
thi gié tri cia a+b +c bang
A. -11. B.5. C. 2. D. 1.
Loi giai
Chon B
Mt cau (S) ¢6 tam A(1;2;-1) va ban kinh R =345.

Mit cau (S) cit mit phang (P) theo giao tuyén la duong tron ¢ tdm 1 (a;b;c) = | Ia hinh chiéu cua

a+b-c-13=0
A lenmp(P) < ' <(P) o {ima=k = (1-k)+(2-k)=(-1+k)-13=0 = k =-3
IA=kn, 2-b=k
~1-c=—k

= 1(4;5;-4).
Vay a+b+c=5.
Cau38. Trong khdng gian Oxyz, ho mat cau (S):x*+Yy°+z°-2x-2z-7=0, mit phang
(P):4x+3y+m=0.Giatri cia m dé mat phang (P) cit mit cau (S).
A. {mﬂl . B.-19<m<11. C.-12<m<4. D. {m>4 .
m<-19 m<-12
Lo giai
Chon B
(S):x*+y*+2*—2x—-2z-7=0 cotam 1(L0;1) vabankinh R=3
[4.1+3.0+m| -3

V47 +3

(P) cit mit cau (S)<=d[I;(P)]<R<
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< |m+4<15<-19<m<11
Cau 39. Trong khong gian Oxyz, cho mit cdu (S):(x—a)’+(y—2)"+(z-3)"=9 va mit phing
(P):2x+y+2z=1.Giatricia a d (P) cit mit cau (S) theo dudng tron (C)

A. —QSasi. B.—£<a<1. C. 8<a«l. D. 8<a<l.
2 2 2 2

Lo gii
ChonC
(S):(x—a)" +(y—2)"+(z-3)" =9 c6 tam 1(a;2;3) vacé ban kinh R=3
(P) cét mit cau (S) theo duong tron (C)@d[l;(P)]< R

- 2a+2+23-1

Cau 40. Trong khdng gian Oxyz, cho mat cau (S):x’+y?+2z>—4x+2y+2z-10=0, mjt phang

<3&2a+7<9e -8<ax<l

(P):x+2y-2z+10=0. Ménh d¢ nao dudi day diing?

>

. (P) tiép xuc véi (S)

o

P) cit (S) theo giao tuyén la dudng tron khac duong tron 16mn.

P) va (S) khong c6 diém chung.

(P)
. (P)
C. (P)
D. (P) cit (S) theo giao tuyén la duong tron I6n.
Loi giai

Chon A

Mat cau (S)c6 tam | =(2-1-1), bankinh R=,/4+1+1-(-10) =16 =4

p+2.(-1)-2(-1)+10 12 i
12+22+(—2)2 3

Khoang cach tir tam | dén mat phang (P)la: d(1,(P))

Tathdy: d(1,(P))=R, vay (P) tiép xtc véi (S).
Cau 41. Trong khong gian véi h¢ truc toa do Oxyz , cho mat phang (P):mx+2y—z+1=0 (m latham
s6). Mzt phing (P) cit mat cau (S):(x—2)" +(y-1)"+2% =9 theo mot duong trdn cd béan kinh bing 2.
Tim tat ca cac gia tri thuc caa tham s6 m ?
A m=+1, B.m=42++5. C.m==4, D. m=6+25.
Loi giai
Chon D
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N—
T (S):(x-2)" +(y-1)" +2° =9 tacé tam | =(2;1,0) bankinh R=3. Goi H Ia hinh chiéu vudng goc

cua | trén (P) va (P)n(S)=C(H;r) voi r=2

Tacéd IH :d(l;(P)) < IH :|2m+2_0+1| _ |2m+3|
Jm?+4+1  Jmi+s

p L . 2m +3)?
Theo yéu cau bai toantacd R = IH* +r* < 9:(2—)+4
m-+5
m=6-2v5
o m -12m+16=0< \/_
m=6+2v5

Cau 42. Trong khong gian Oxyz, cho mat phing (P):2x+3y+2z-11=0. Mat cau (S)cod tam
I (1;—2;1) va tiép xtic v6i mit phang (P)tai diém H , khi d6 H ¢ toa do 1a:
A.H(-3,-1-2). B.H(-1-5;0). C. H(L5;0). D. H(3;12).
Lo gidi
Chon D
(S)co tam 1(L;-2;1) va tiép xtc véi mit phang (P)tai diém H = H 1a hinh chiéu cua 1 18n (P)

Xx=1+2t
Dudng thing di qua 1(1,-2;1) vavudng goc véi (P) la d:{y=-2+3t(teR)
z=1+t

H(1+2t;3t-21+t)ed

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

= H(312)

Cau 43. Trong khong gian véi hé truc toa do Oxyz cho mat phang (&) c6 phuong trinh
2x+y—2z-1=0 va mat cau (S) c6 phuong trinh (x—1)2+(y—1)2+(z+2)2 = 4. Xac dinh ban kinh r

clia dudng tron 1a giao tuyén cua mat phang (o) va mat cau (S).
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242 2.3 215 a7

A r=———. B.r=—— C.r=———. D.r=
3 3 3 3

Loi gidi
Chon B
Mit cau (S) c6tam 1 (1;1,-2) vaban kinh R=2. Goi d la khodng cach tir tim | dén mét phang (a).
2\/6
-

Khi d6 ta c6: r =+ R? —d? :¥.

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

Cau 44. Trong khong gian véi hé toa o Oxyz, cho mat cau (S) c6 tam 1(3;2;-1) va di qua diém
A(2;1;2). Mat phang nao dudéi day tiép xic véi (S) tai A?
A X+y+32-9=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 A khichikhi (P) diqua A(2;12) va
nhan vecto 1A =(~1-1;3) lam vecto phap tuyén. Phuong trinh mit phing (P) Ia
—-X-y+3z-3=0< x+y-32+3=0.
Cau 45. Trong khdng gian véi hé toa do Oxyz, mat cau(S) co tam 1(-12;1) va tiép xtc véi mat

phéng(P): X—2y—-22—-2=0 c6 phuong trinh la

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

Vi mit cau tim 1(-12;1) tiép xtic voi mat phang (P): x—2y—2z~2=0 nén ban kinh
-1-22-21-2
R=d(I,(P))= - | =3 =(S):(x+1)" +(y-2)" +(z+1)" =9.

JE+(-

Cau 46. Trong khong gian Oxyz, cho mat cau (S) c6 tam 1(L21) va cat mit phang

(P):2x—y+2z+7=0 theo mot dudng tron c6 dwang Kinh bang 8. Phuong trinh mat cau (S) 1a

A. (x—1)2+(y—2)2+(z—1)2 =81. B. (x—1)2+(y—2)2+(z—1)2 =5.
C. (x+1)2+(y+2)2 +(z+1)2 =9. D. (x—1)2+(y—2)2+(z—1)2 =25,
Loi giai
Chon D.
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Khoang cach tir tam | dén mat phang (P) 1a

C21-2+21+7] _3
22 +(-1)" + 22

d=d(1,(P))

Puong tron giao tuyén c6 dudng kinh bang 8 nén béan kinh dudng tron la r = 4.

Ban kinh ciia mat cu (S)1a R=+/d?+r? =3 +42 =5,
Vay phuong trinh mit cau (S) la (X—l)2 +(y—2)2 +(z —1)2 =25.
Cau 47. Trong khdng gian vai hé truc toa d6 Oxyz , phuong trinh nao duéi day la phuwong trinh caa mat

cau c6 tam 1(3;1;,0) va tiép xtc véi mat phang (P):2x+2y-z+1=0?

A. (x+3)2+(y+1)2+22=3. B. (x+3)2+(y+1)2+22=9.
C. (x—3)2+(y—1)2+22=3. D. (x—3)2+(y—1)2+22=9.
Loi giai
Chon D.

Goi (S) la mit cau c6 thm Iva tiép xtc v6i (P) c6 R 1a ban kinh. Khi d6 ta co:
2.3+2.1-0+1]

R: > < R:
22 +2°+(-1)

3.

d(1,(P))=R=

Vay phuong trinh cia (S) la (X—S)2 +(y—1)2+22 =9.
Cau 48. Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co taml(2;L1) va mit
phang(P):2x+y+2z+2=0. Bict mat phang (P) cat mat cau (S) theo giao tuyén Ia mot duong tron

c6 ban kinh bang 1. Viét phuong trinh cua mat cau (S)

A. (9) :(x+2)2 +(y+1)2 +(z+1)2 =8 B. (S):(x+2)2 +(y+1)2 +(z +1)2 =10
C. (S):(x=2)"+(y-1)° +(z-1)° =8 D. (8):(x=2)" +(y-1)*+(z-1)* =10
Loi giai
Chon D.

Goi R,r Ian luot I3 ban kinh ctia mat cau (S)va duong tron giao tuyén
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2
22+1.1+2.1+2
=10

V22 +1+22

Mt cAu (S)tam 1 (2;11)ban kinh R =+/10 la (x-2)" +(y-1)" +(z-1)" =10.

Taco R :r2+(d(l,(P)))2 :1{

Cau 49. Trong khdng gian véi hé toa do Oxyz, cho diém 1(-3;0;1). Mat cau(S)co tam | va cat mat
phang (P): x—2y—2z-1=0 theo mot thiét dién 1a mot hinh tron. Dién tich caa hinh tron nay bang 7.

Phuong trinh mat cau (S) 1a

A (x+3)°+y*+(z-1)° =4. B. (x+3)*+Yy*+(z-1)*=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.
Taco: S=xr’=x =>r=1
-3-2.0-2.1-
| 1,

d(1:(P)) NPV

(S) c6tam 1(-3;0:1) vabankinh R = /d?(I;(P))+r? =2 +1* =5

Phuong trinh mat cau (S) la: (x+3)* + y* +(z-1)? =5.
Cau50. Trong khong gian véi hé toa do Oxyz, cho mat phing (P):x-2y+2z-2=0 va
diém1(~1; 2; —1). Viét phuong trinh mat cau (S) c6 tdm | va cat mit phang (P) theo giao tuyén la

duong tron ¢ béan kinh bang 5.

A (S):(x+1)° +(y—2)" +(z+1)" = 25. B. (S):(x+1)" +(y—2)"+(z+1)" =186.
C. (S):(x=1) +(y+2)" +(z-1)" =34. D. (S):(x+1)" +(y-2)" +(z+1)" =34.
Loi giai
Chon D.

(P)
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Goi M 1a diém nam trén duong tron giao tuyén cta (S) va (P). Tacd IM = R. Ap dung cong thic tinh
ban kinh mt cau trong truong hop mét cau (S) giao véi mit phiang (P) theo giao tuyén la dudng tron ¢6

ban kinh r 1a: IM?=R?= d(zl;(P)) +r (*)

F1-22+2(-1)-2 s
1 +(—2)2 +2°

Taco: d

(1(P)) =1H.

T (*)= R*=3°+5° =34,
Vay phuong trinh mét cu (S) thoa man yéu cau dé bai la (x+1)° +(y—2)" +(z +1)" =34
Cau 51. Trong khdng gian toa do Oxyz, cho mit cau (S) c6 duong kinh AB véi A(6;2;-5),

B(~4;0;7). Viét phuong trinh mit phang (P) tiép xtc véi mét cau (S) tai A.

A. (P):5x+y—-62+62=0. B. (P):5x+y-62-62=0.
C. (P):5x—y-6z-62=0. D. (P):5x+y+6z+62=0.
Loi giai
Chon B.

Goi | 1a trung diém cia AB = 1(L11).

Mit cau (S) c6 duong kinh AB nén ¢6 tam la diém 1 .

Mat phang (P) tiép xtc voi mat cdu (S) tai A nén mat phing (P) diqua A vanhan IA=(51-6) I
vecto phap tuyén.

Phuong trinh mat phang(P): 5(x—6)+1(y—2)—6(z+5)=0<>5x+y—-62-62=0.
Cau 52. Trong khong gian Oxyz , cho mit phing (Q) song song véi mit phang (P):2x—2y+z+7=0.
Biét mp(Q) cit mat cau (S):x*+(y+2)? +(z-1)" =25 theo mdt dudng trdn c6 ban kinh r =3. Khi d6

mit phang (Q) c6 phuong trinh la:

A X-y+2z-7=0. B.2x-2y+z+17=0.
C.2x-2y+2+7=0. D.2x-2y+z-17=0.
Loi giai
Chon D

(S) cétam 1(0;-2;1) va bankinh R =5
Goi M 14 hinh chiéu vuéng géc ctia | 18n (Q)

(Q) cdt mat cau (S) theo mot dudng tron c6 ban kinh r =3

= IM =+R*—r? =+/52 -3 =4
(Q) //(P):2x-2y+z+7=0=(Q):2x-2y+z+m=0(m=7)
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M=4

e

m=7
<:>|m+5|:12<:{
m=-17

Vay (Q):2x—2y+z-17=0
Cau53. Trong khong gian Oxyz, mat phing (P) chia truc Ox va cit mit
cau(S): x> +y*+ 22 —2x+4y+2z-3=0 theo giao tuyén 1a duong trdn 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+22-3=0 c6tdm 1 (L, -2;-1) va ban kinh R =3

(P) cét mit cau (S) theo giao tuyén la dudng tron c6 ban kinh r=3=R

=1¢(P)

Chon diém M (,0;0) e Ox = IM =(0;2;1)

ﬁ:[a;m] =(0;-1,2)

(P) qua O(0;0;0) vacé VTPT n=(0;-12)=(P):y-2z=0

Cau 54. Trong khong gian Oxyz, cho mat cau (S):x*+y*+2°+2z-2=0 va diém K(2;2,0). Viét

phuong trinh mat phang chira tét ca cac tiép diém cua cac tiép tuyén vé tir K dén mat cau (S).

A. 2x+2y+2-4=0, B. 6x+6y+3z-8=0.
C. 2x+2y+2+2=0 D. 6x+6y+3z-3=0.
Loi giai
Chon A.

(S):x2+y2+(z+1)2=3 = mat cau tam | (0;0;-1), R=4/3.

Do 1K =(221),IK =3 >R= K nim ngodi mat cdu. Suy ra tir K V& dugc v6 s tiép tuyén dén mat

cau va khoang cach tir K dén cac tiép diém bang nhau.

Goi E 1 1tiép didm = IE | EK = AIKE vudng tai E = KE=+IK?—IE? =/6 = E thudc mit

cau tam K ban kinh R'=/6 .

Toa do diém E thoa mén he

{x2+y2+22+22—2:0 sy 2 2

, , =X +y +2°+271-2=(x-2)" +(y-2) +2° =6

(x=2)" +(y-2) +2° =6
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S AX+4y+272+4=02x+2y+2+2=0.
Cau 55. Trong khong gian Oxyz, cho mit cau (S):x*+y>+2°-2x+6y—-4z-2=0 va mit phing
(e):x+4y+2-11=0. Viét phuong trinh mit phang(P), biét (P) song song véi gid ciia vecto

v=(16;2), vudng géc véi (e) va tiép xiic véi (S).

A _x_2y+z+3:0 5 _3x+y+4z+1:0
| x=2y+2-21=0 |3X+y+4z-2=0
c _4x—3y—z+5:0 5 _2x—y+22+3:0
| 4x—-3y-2-27=0" | 2x—y+2z-21=0
Loi giai
Chon D.

Mat cau (S) cotam 1(1-3;2) vabankinh R=4,

Vi mat phing (P) song song véi gia ciia vecto v =(1;6;2), vudng goc véi (a)nén co vec to phap tuyén

n:[@,ﬂ =(2,-1,2).
Mit phing (P):2x-y+2z+D=0.
Vi (P) tiép xtc véi mit cau (S) nén ta co:

4(1:(P)) =R o 21+3+22+D| _
2% +(-1)" +22

D=-21
4 <:>|D+9|:12<:{ .
D=3

Viy phuong trinh mit phing (a) la: | 2+ Y T22+3=0

a uong tr a an .

W PITonS PP B ox—y122-21=0

Cau 56. Trong khdng gian véi hé truc toa @ Oxyz cho mit cau (S):x*+y®+2> —2x+6y-4z-2=0,
mit phang (a):x+4y+z-11=0. Goi (P) la mat phang vudng goc véi (a),(P) song song véi gia cua

vecto v =(1,6;2) va (P) tiép xdc véi (S). Lap phuong trinh mat phang (P).

A 2X-y+2z2-2=0 va 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. 2Xx-y+2z2+5=0va 2x-y+2z-2=0.
Loi giai
Chon C

(S) cotam I (L—3;2) vabankinh R=4. Véc to phap tuyén cia (o) 12 n, =(141).
Suy ra VTPT cita (P) 1a n, =| n,,v| =(2-12).
Do d6 (P) c6 dang: 2x—y+2z+d =0,

Mat khac (P) tiép xac v6i (S) nén d(1,(P))=4
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2+3+4+d| {d:—Zl
Hay =4 = .

22+(—1)2+22 d=3

Cau 57. Trong khong gian v&i hé toa do Oxyz, viét phuong trinh mat phang tiép xac véi mit cu

(Xx=1)%+y?+(z+2)?=6 ddng thoi song song V&i hai dudng thing dl:%zzy—‘llzil,
g -X_y+2_z-2
"1 1 -1
X—y+2z-3=0 X 22-3=0
AT B.| XY C.X+y+2749=0  D.xX-y+2249=0
X—y+2z2+9=0 X+Yy+2z2+9=0
Loi giai
Chon B.

Puong thing d, c6 vicp u, (3;-1-1), dudng thing d, c6 vtep U, (LL-1). Goi n Ia vipt ciia mit phing
(o) cin tim. Do (a) song song véi hai duong thing d,,d, nén nlu, va nlu,, tir do ta chon
ﬁ:[i,@]:(2;2;4). Suyra (o):x+Yy+2z+c=0.

Mat ciu (S) c6 tam 1(L0;-2), bén kinh R=+/6.

o c-3 c—-3=6 c=9
(o) tiép xtic voi (s)@d(|;(@):%a%:«@@{c_sz_(s@{c:_g.
A A . 9 2 , \ 2 Xx-4 'y z+4 . ..
Cau 58. Trong khong gian Oxyz , cho mat phang (P) chira dudng thang d :T=I=—4va tiép xuc

v6i mit cau (S): x—3)" + y+32+ z-1)°=9.Khidé (P song song Voi mit phang nao sau day?
(S):(x=3)

A 3Xx-y+22=0. B. -2x+2y-z+4=0.
C. x+y+z=0 D. Bap an khac.
Loi giai
Chon D.

Véc to chi phuong cia d 13 u = (3,1,—4), véc to phap tuyén ctia mit phang (P) la n.
Mat cau (S)co tam 1(3;-3;1) va ban kinh R =3.

Vi (P) chira d nén un=0 va (P)tiép xtic véi (S) nén d(1;(P))=3.

Ta chi xét phuong trinh un =0. Lay hai diém ndm trén duong thang d 1a M (4;0;,-4) va
N(L-10).

Ta nhan thiy: M (4;0;,-4) va N(1-1;0) khong thoa mén dap an A;B;C.

Vay,dapanla D.

https://www.facebook.com/truongngocvy8/ Trang 22 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Cau 59. Trong khong gian voi hé toa d Oxyz, cho mat cau (S):(x+1)"+(y-1)" +(z+2)" =2 va hai

y z-1

duong thang d :X%z ===——; A:—===——_ Phuong trinh nao dudi day la phuong trinh cia méot

X
2 -1 1 1 -1
mét phang tiép xac voi (S), song song véi d va A?
A y+z+3=0 B. x+z+1=0 C. x+y+1=0 D. x+z-1=0
Loi gii
Chon B.
Mit cau (S) cotam I (-11-2); R=+2.
Vécto chi phuong cua d : Ug = (1,2;-1). Vécto chi phuong cta A Us = (L1-1).
Goi (P) la mat phang can viét phuong trinh.
Tacd [Gd , GA:| = (—1; 0; —1) nén chon mot vécto phap tuyén ctia (P) la n= (l; 0;1) :

M3t phing (P) c¢6 phuong trinh téng quéat dang: X+z+D=0.

Do (P) tiép xtic véi (S) nén d(l;(P))zRawzﬁ

V2

D=5
<:>|D—3|:2<:{ :
D=1

Chon (P): x+2+1=0.
Cau 60. Trong khang gian Oxyz, cho mat cau (S):(x-1)"+(y-2)"+(z-3)° =1, duong thing

X=6_ y-2 z-2
-3 2

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

song véi A va tiép xtic véi mit cau (S)?

A. 2x-2y+52-22=0. B. 2x+y+2z-13=0.
C. 2x+y-2z-1=0. D. 2x-y+2z-7=0.
Loi giai
Chon B
Céch 1:

Goi n=(2a;b;c) 1a vécto phap tuyén ctia mit phing (P) cin lap, a® +b? +¢* 0.
Puong thing A ¢ vecto chi phuong la U =(-3;2;2).

Mat phang (P)song song véi A néntaco nu=0<-6a+2b+2c=0<c=3a-b.
Mat phang (P) di qua M v c6 vecto phap tuyén n nén phuong trinh c6 dang:

2a(x-4)+b(y-3)+(3a-b)(z-1)=0 < 2ax+by+(3a—b)z-11a—2b=0 (*)
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Mit cau (S) c6tam 1(1;2;3)va ban kinh R=1.

3o

Mit phang (P)tiép xtic véi mit cau (S) < d(1,(P))=1< =1
(%) J4a’ +b> +(3a—b)
o 3o — 1< 3Jb| = /13a% + 2b* —6ab .
J13a® +2b? —6ab
< 9b® =13a” + 2b® —6ab <> 13a* ~6ab—7b* =0 <:>(a—b)(13a+7b)=0<:>E3;__7b.

Vé6i a=b, chon a=1,b=1, thay vao (*) ta dugc pt(P):2x+y+2z-13=0.

Taco N(6;2;2)eA.Déthay N ¢(R), suyra (P):2x+y+2z-13=0song song véi A.

V6i 13a=-7b, chon a=7,b =-13, thay vao(*) ta dugc pt(P,):14x-13y +34z-51=0.

Taco N(6;2;2)eA, déthdy N ¢(P,), suyra (P,):14x—13y+34z-51=0s0ng song véi A.

Céch 2: ( Tric nghiém)

Goi (P) la mit phing thoa man y&u cau bai toan va co vecto phap tuyén 1a n.

Vi (P) diqua M (4;3;1) nén phuong an A, C bi loai.

Pudng thing A c vecto chi phuong U =(-3;2;2). (P) song song voi duong thing A nén nu=0. Do
d6 phuong an D bi loai.

Viy phuong 4n B 13 phuong 4n thda man yéu cu bai toan.

Cau 61. Trong khong gian Oxyz cho mat cau (S):X*+y”+2z"-2x—4y—6z-2=0 va mat phing
(a):4x+3y—12z+10=0. Lap phuong trinh mat phang () thoa man ddng thoi cac diéu kien: Tiép

xac véi (S); song song véi (er) va cit truc Oz ¢ diém c6 cao do dwong.

A. 4x+3y-122-78=0. B. 4x+3y-127-26=0.
C. 4x+3y-122+78=0. D. 4x+3y-12z2+26=0.
Loi giai
Chon C

Mat cau (S) c6 tam 1(1;2;3), ban kinh R=4.
Mat phang () song song véi (c) nén c6 phuong trinh dang 4x+3y —12z +¢=0(c #10).

L 4143.2-123+¢ . |-26+]
¢ 5 (S) < d(1; =R =4 ——=4
(B) tiép xtc voi (S) = d(1;(B))=R< YRR ST

[—26+c=52 {c=78

= =
-26+Cc=-52 c=-26
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Néu ¢ =78 thi (B):4x+3y-12z+78=0. Mat phang () cat truc Oz & diém M (0; 0; %) c6 cao do
duong.

Néu ¢ = -26 thi (B):4x+3y-122-26=0. Mit phang () cat truc Oz & diém M (0; 0; —%) c6 cao
do am.

Vay (B):4x+3y-12z+78=0.

Cau 62. Trong khdng gian véi hé truc toa dd Oxyz, cho mat cau (S): X +y*+2° —2x+2z+1=0 va

duong thang d :%:yT_Z:il. Hai mat phang (P), (P’) chia d va tiép xuc voi (S) tai T, T'. Tim
toa do trung diém H cua TT'.
6 36 6 3 6 6 3 6 6 36
Léi gii
Chon C

Mat cau (S) tdm 1(1;0;—-1), ban kinh R = \/12 +0°+(-1)°-1=1.
Goi K la hinh chiéu vudng goc cua | 1én d .

K ed néntaco thé gia s K (t; 2 +t;—t)

IK =(t—-L2+t;-t+1), E =(LL-1) 1a mot vécto chi phuong cua duong thang d
IKLd KU =0ct-1+2+t+t-1=0 < t=0.= K(0;2;0)

AITK vudng tai T c¢6 TH 1a dudng cao nén IT? = IH.IK .

IK = J—) IH_6IK Gia sitH (x: y: 2)

<:>IH_\/€(
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1
Xx-1==.(-1 X =
5 (Y

| =

A 7=

]
6
1 51 -5
Sy-0==2 <<Jy== Viay H| ==, —
y y3 ay (636]
z+1= =
6

ok o

Cau 63. Trong khong gian voi hé toa do Oxyz, cho hai diém A(1,0;0), B(0;0;2) va mat cau
(S):x*+y*+2°—2x~-2y+1=0. S6 mat phang chira hai diém A, B va tiép xtic véi mat cau (S) 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 mat phang 1a: (P) :AX+By+Cz+D = O(A2 +B*+C? 2 0).
Theo dé bai, mat phang qua A, B nén ta co:

{A+D:0 {AzZC

D=0 D:_ZC-V@Ymétphflng (P) c6 dang: 2Cx+By+Cz—-2C =0.
(S) cotam 1(1,1,0) va R=1.

:R<:>2C+B—2C:

1< B?*=5C*+B?* < C=0.
(I'(P)) 5c2+BZ

Vi (P) tiép xac vé6i (S) nén d

Suyra A=D=0.
Vay phuong trinh mit phang (P):y=0.

Cau 64. Trong khdng gian Oxyz, cho duong thiang A:)(lez%zz—_l3 va va mat cau (S):

X +y?+2°—2x—4y+62-67=0. S6 diém chung ctia A va (S) l:
A.3. B.O0. C.1 D. 2.
Loi giai
Chon D
Puong thang Adiqua M =(-2;0;3)va c6 VTCP u=(-11-1)
Mit cau (S)co tam | =(1;2;—3)va ban kinh R=9

Tacé MI =(3;2,-6)va [GW} =(~4;-9;-5)

:d(LA)‘[a"gT—I] :\/zﬁ

Vi d(1,A)<R nén A cit mjt cau (S) tai hai diém phan biét.
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X=2+t
Cau 65. Trong khdng gianOxyz, cho dudng thang Ady=1+mt va mit cau
z=-2t

(S):(x=1)?+(y+3)*+(z-2)*=1. Giatricia m dé dudng thang A khong cit mit cau (S) la:

A.m>E.hoac m<E B.m:E.hoac m:E
2 2 2
C.E<m<E. D.meR.
2 2
Loi giai
Chon A

Tir phuong trinh duong thang A va mit cau (S)ta co
(2+t-12+(1+mt+3)* + (-2t-2)* =1

& @A+t +(4+mt)’ +(-2t-2)* =1
N (m2 +5)t2 +2(5+4m)t+20=0 (1)
15
m>—
Pé A khong cit mit cdu (S) thi (1) v6 nghiém, hay (1)c6 A'<0 | 2.

m<—
2

Cau 66. Trong khoéng gian Oxyz, cho mit cau (x-1)?+(y+3)*+(z—2)>=1va dudng thing

X=2+t
Ay =1+mt. Gia tri cia m dé duong thang A cit mat cau (S) tai hai diém phan biét 1a:
7=-2t
A meR. B.m>E.hoac m<E
2 2
C.m:E.hoéc m:E D.E<m<E.
2 2
Loi giai
Chon D

Tir phuong trinh duong thang A va mit cau (S)ta co

(2+t-1%+ (1+mt+3)* + (-2t-2)* =1

< L+ +(4+mt)® +(-2t-2)° =1

N (m2 +5)t2 +2(5+4m)t+20=0 (1)

Pé A cit mit cau (S) tai hai diém phan biét thi (1) ¢ hai nghiém phan biét, hay (1) co

A'>0<:>E<m<E.
2 2
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Cau 67. Trong khdng gian Oxyz , cho diém | (l; —2;3). Phuong trinh mat cau tam I va tiép xac vdi truc

Oy la:
A (x=1)"+(y+2)°(z-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 gii
Chon D

Goi M 1a hinh chiéu cua 1(1,-2;3) 18n Oy, ta co: 1(0;-2;0).

IM =(~10;-3)=R=d(1,0y)=IM =10 Ia ban kinh mit ciu can tim

Phuong trinh mit cau Ia: (X—l)2 +(y+ 2)2 (z —3)2 =10.

Cau 68. Trong khong gian Oxyz, biét mit cau (S) c6 tdm O va tiép xtGc véi mat phang

(P):x—2y+2z+9=0 taidiém H (a;b;c). Gidtri ctia tong a+ b +c bing

A 2. B. -1. C. 1. D. 2.
Loi giai
Chon B.
x=t
n, = (ZL' -2 2) 1a véc to chi phuong ctia duong thing OH = OH :{y = -2t
z=2t
= H(t;-2t;2t)

He(P) =>t-2(-2t)+22t+9=0ct=-1=>H(-L2-2)=a+b+c=-1
Cau 69. Trong khong gian Oxyz, cho diém 1(1;0;2) va duong thang d: XT_lzl:E. Goi (S) la

Mt cau c6 tam | , tiép xtc véi duong thang d . Ban kinh cia (S) bang

B2\/5 c@ M2
S e 5

Léi giai

A2
3

Chon C.
Goi H (1+2t;-t;t) Ia hinh chiéu ctia | trén dudng thang d .
Cé m:(Zt;—t;t—Z);Vecto chi phuong cta d la l]:(Z;—l;l).

Vi H 14 hinh chiéu vudng géc cua | trén d nén IH Lu< IHU=0

o 224 (—t).(~1)+(t-2)1=0 <:>t=% —TH =
J30

Ban kinh cia mit cau (S) 1a R=1H ==
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) ) , -1 2 . .
Cau 70. Trong khéng gian vai hé toa do Oxyz cho duong thang d :XTzllzz%. Gol (S) la mat

cau c6 ban kinh R =5, ¢4 tam | thudc duong thang d va tiép xuc véi truc Oy . Biét raing | co tung do
duong. Diém nao sau day thuoc mat cau (S)?
A M(-1-21). B. N(1,2-1). C. P(-52-7). D. Q(5-2,7).
Loi giai
Chon B.

Piém | thudc duong thang d nén cd toa do dang: | (l+2t;—t;—2+t)

Vi mit cdu (S) tiép xtic véi truc Oy nén d(I,Oy)=R<:>\/(1+2t)2+(—2+t)2 =5

t=2
ABt2+5=5 <:>L_

—2

Véi t=2taco 1(5-20) (Loai).

Véit=-2tacod |(-3,2-4) (Thoa man).

Nén mat cau (S)cé phuong trinh la: (X+3)2 +(y—2)2 +(Z+4)2 =25,

Thay toa do cac diém trong cac phuong an vao phuong trinh mat cau, nhan thiy diém

N (ZL' 2; —1) thoa man.

Cau 71. Trong khdng gian véi hé toa do Oxyz, cho hai diém A(4;6;2) va B(2—2;0) va mat phang
(P):x+y+z=0.Xét duong thing d thay ddi thudc (P) va di qua B, goi H Ia hinh chiéu vudng goc
cua A trén d. Biét rang khi d thay d6i thi H thudc mot duong tron cb dinh. Tinh ban kinh R cuaa
duong tron do.

A R=43 B. R C.R=1 D. R=+/6

Il
N

Loi giai
Chon D.
Goi | latrung diém cia AB = | (3;2;1)
3+2+1
d(1;(P))="—"=23
(i) -2
Goi (S) Ia mit chu ¢ tam 1(3,2;1) va ban kinh R’:%:&/ﬁ

Taco H €(S). Mat khac H e(P) nén H e(C)=(S)n(P

)
J(8v2)" -~ (243)" =6 .

Bén kinh cia duong tron (C) 1a R=/(R)"—d?(1;(P))
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Cau 72. Trong khdng gian Oxyz, cho duong thing (d):gzi:%z va hai mat phang

(P):x-2y+22=0; (Q):x~2y+3z-5=0. Mat cau (S) co tdm | la giao diém cua dudng thang (d)

va mat phang (P). Mat phang (Q) tiép xdc véi mat cau (S). Viét phuong trinh mat cau (S).

A (S):(x+2)2+(y+4)2+(z+3)2 =1. B. (S):(x—2)2+(y—4)2+(z—3)2 =6.
C. (S):(x=2)"+(y—4)" +(z-3) :? D. (S):(x—2)2+(y+4)2+(z+4)2 =8.
Léi gii
Chon C

Taco: | e(d):> I(2t;3+t;2+t).
le(P)=(P):2t-2(3+t)+2(2+t)=0t=1=1(2;4;3)

(Q) tiép xuc véi (S) nén de(l,(Q)): ;

Viy (S):(x—2) +(y—4) +(z-3) :%.

Cau 73. Trong khdéng gian hé toa do Oxyz, cho hai diém A(L11), B(2;2;1) va mat phang
(P):x+y+2z=0. Mt cau (S) thay doi qua A B va tiép xtc véi (P)tai H. Biét H chay trén 1

duong tron ¢b dinh. Tim ban kinh cia duong tron dé.

A. 32 . B. 24/3. C. 3. D.%
Loi giai
Chon B.
X=1+t
Co A(L;L1),B(2;2;1) = Phuong trinh AB: <y =1+t
z=1

Goi K 1a giao diém cua AB va (P) = K(-1-11)
C6 Mt cau (S)tiep xtic véi (P)tai H.

= HK latiép tuyén cua (S)

— KH?=KAKB =12 = KH = 2/3 khong dbi

— Biét H chay trén 1 duong tron ban kinh 2+/3 khong déi
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X=1+t

Cau 74. Trong khong gian Oxyz, cho mat cau x*+y®+z*=9 va diem M (X,; Yz, )ed {y=1+2t.
z2=2-3t

Ba diém A, B, C phan biét clng thuoc mat cau sao cho MA, MB, MC Ia tiép tuyén cua mat cau. Biét
rang mat phang (ABC) di qua diém D(L1;2). Tong T =X¢ +Y; +2; bang

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

Léi giai

Chon B.

X=1+t
Taco: M (X, YeiZ,)ed iy =142t = X, + Y, +2, =4.
2=2-3t

M4t cau c6 phuong trinh x* +y®+2z° =9 = tam 0(0;0;0), ban kinh R =3.

MA, MB, MC latiép tuyén ciia mat cau = MO L (ABC).

— (ABC) di qua D(L1;2) c6 véc to phap tuyén OM (Xy; Yo;2,) c6 phuong trinh dang:
X (X=1)+Y,(y-1)+2,(z-2)=0.

MA 1a tiép tuyén ctia mat cau tai A= AMOA vudng tai A= OH.OM =0A*> =R*=9.
Goi H I3 hinh chiéu cua O 1&n (ABC) (OH +OM =HM ), ta co:

—Xo_yo_220| _|x0+y0+20+20| :|ZO+4|

. |
d (0;(ABC))=OH = _
(6:A56) VEHyi+z ryrz  OM

— OH.OM :|zo+4|.

=|z,+4/=9<7,=5vz,=-13.

L R 7, +4 9
*Véi 2, =5= M (0;-1;,5) =T = 26nhén do: OM =+/26;0H :M:E;
17
t(ABC):—y+52-9=0=MH =d(M;(ABC))=—.
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= OH +HM =0OM |

*\V6l z. =-13 =M 6,11,—13 = |0.|d0: OM :1/326’OH — :
o ( )= s J326

= OH +HM =OM .
Cau 75. Trong khong gian véi hé toa o Oxyz, cho mit phang (P):2x—2y+z+3=0 va mjt cau

(S):(x—l)2 +(y+3)2 +2% =9 va duong thang d :%: lerZ :ZTH. Cho cac phéat biéu sau day:

|. Pudng thang d cdt mit cau (S) tai 2 diém phan biét.

Il. Mt phing (P) tiép xtc véi mit cau (S).

I11. Mt phang (P) va mit cau (S) khong c6 diém chung.

IV. Puong thing d cdt mit phang (P) tai mot diém.

S6 phat bicu dung 1a:

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

Lo giai

Chon D.

Mat cau (S) c6 tam 1(1;-3;0), ban kinh R =3.

X =-2t
Phuong trinh tham s cia duong thang d 19y =—-2+t .
z=-1+2t
X=-2t
) . y=-2+t ,
Xeét h¢ phuong trinh =140t = 0t +2t—6=0(l).

(x—l)2 +(y+3)2 +2°=9
Phuong trinh (1) ¢ 2 nghiém phan biét nén d cét (S) tai 2 diém phan biét.

[21-2(-3)+0+3 11

d(l,(P)) 3 §>R:> (P) va (S) khong c6 diém chung.
X =-2t
y=-2+t

. . 3 : . .
Xét hé phuong trinh =t= o d cat (P) tai mt diém.

z=-1+2t
2X—-2y+2+3=0

Viy ¢6 3 phat biéu ding.
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Cau 76. Trong khong gian Oxyz, cho mit cau (S):(x—2)2+(y—3)2+(z—4)2 =14 va miat phang
(a):x+3y+2z-5=0. Biét duong thaing A nam trong (), cat truc Ox va tiép xdc véi (S). Vecto
nao sau day la vecto chi phuong cia A?
A u=(4-21). B.v=(20;-1). C. m=(-310). D. n=(L-1L1).
Loi giai
Chon B.
Mat cau (S) c6 tam 1(2;3;4) vabankinh R =14 .
Taco d(1,(a)) =+/14 =R = (a) tiép xtc vsi (S).
Goi H 4 hinh chiéu vudng goc cia | Ién (o) = H(30;2)
Goi A=ANOx=> A(a;0,0) va AH =(a-10;-2)
Puong thing A niam trong (a ), cit truc Ox va tiép xc véi (S) nén AH Ln, . Tuc la
a-1+0-4=0< a=5= AH =(4;0;-2) cung phuong vdi V =(2;0;~1).
Cau 77. Trong khdng gian voi hé toa do Oxyz , cho mit phang (P):x—2y+2z-3=0 va mat cau (S)
tam 1(5;-3;5), ban kinh R =2/5. Tu mot diém A thuoc mat phang (P) ké mot duong thing tiép xdc
véi mat cau (S) tai B. Tinh OA biét AB=4.
A. OA=4/11. B. OA=5. C. OA=3. D. OA=+/6.
Léi gii
Chon A

. . 5-2.(-3)+25-3
Khoang céach tir diém I dén mp(P) 1a: d(l;(P)):| \/2 ( )+2 - |:6.
1°+(-2)"+2

AB tiép xuc v6i (S) tai B néntam giac AIB vudng tai B, do dé ta co:

IA=+IB% + AB> =+/R? + AB’ = (2J§)2+42 =6=d(I;(P)) = A lahinh chiu cua I Ién (P)

X=5+t
Dudng thing 1A di qua | (5;-3;5) c6 VTCP U= @ =(1-2;2) c6 phuong trinh {y =—3-2t
z2=5+2t

Co A=IAN(P) =5+t-2(-3-2t)+2(5+2t)-3=0=>t=-2= A(3;1;1) — OA=4/11.
Cau 78. Trong khong gian Oxyz, cho midt cau x°+y’+z°=9 va diém M (x,; Y, z,) thudc

X=1+t1
d:{y=1+2t. Badiém A, B, C phan biét cung thuoc mat cau sao cho MA, MB, MC Ia tiép tuyén
z=2-3t

ctia mt cau. Biét rang mét phang (ABC) diqua D(L;12). Tong T =X +Yg +2; bang
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A. 30 B. 26 C. 20 D.21
Loi giai

Chon B

Mt ciu (S) c6tam O(0;0;0) va ban kinh R. Goi M (1+1t,;1+2t,;2-3t,)ed .

Gia st T(x;y;z)e(S) 1a mot tiép diém cua tiép tuyén MT véi mit cau (S). Khi do

OT?+MT? =0M?

S 9+ x—(Lt) | +[y-(1+2t)] +(2-(2-3%)) = (1+t,)" +(1+2 )" +(2-3t,)’

< (1+t)x+(1+2t))+(2-3t))2-9=0.

Suy ra phuong trinh mét phiang (ABC) c6 dang (1+t,)x+(1+2t))y+(2-3t,)z2-9=0
Do D(L12)e(ABC) nén 1+t,+1+2t,+2.(2-3t)-9=0 & t,=-1= M (0;-15).
Vay T =02 +(-1)° +5°=26.
Cau 79. Trong khong gian véi hé toa do Oxyzcho hai diém A(0;0;3),B(-2;0;1)va mat phang
(e):2x-y+2z+8=0.Hdico bao nhiéu diém C trén mat phang (e )sao cho tam gidc ABC déu?
A 2. B. 1. C.0. D. V0 sb.
Loi giai
Chon C.
Goi (P) mat phang trung truc cia AB , khi d6 phuong trinh ciia (P)la: x+z-1=0.
Taco n, =(30;1),n, =(2-12) nén [n,,n, | = (L0;-1).
Goi d la giao tuyén cia mét phing (P)Vvéi mat phang (e ). Chon u, = (1;0;-1)

X=1+t
va diém M (1,10;0) € d nén phuong trinh tham sécuadla:{ y=10 .
z=-1

Do tam giac ABC déu nén CA=CB hay C thudc mit phing trung truc cia ABma C €(a) nén
Ce(P)n(a)=d suyratoadd C c6dang C(1+t;10;-t).

Do AABC déunén AC = AB , thay toa do cac diém ta co:

J@+t=0) +(10-0) +(~t=3) = /(-2-0) +(0-0)’ +(1-3)" < t*+4t+51=0(*)

Do phuong trinh (*) v6 nghiém nén khong ton tai diém C thoa man yéu cau bai toén.

Cau 80. Trong khdng gian Oxyz, cho mat cau (S) tam 1(1;3;9) ban kinh bang 3. Goi M, N Ia hai
diém lan luot thudc hai truc Ox, Oz sao cho dudng thing MN tiép xac véi (S), ddng thoi mat cau
ngoai tiép tr dién OIMN c¢6 béan kinh bang % Goi A latiép diem cua MN va (S), gid tri AM.AN

bang
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A. 39. B.124/3. C. 18. D. 283.
Loi giai
Chon B.
+) bat M (a;0;0) va N(0;0;b).
Nhén xét: (S) tiép xuc (Oxz) ma MN c (Oxz) tiép xtic (S)
= MN tiép xtic (S) tai tiép diém cua (S) va (Oxz) = A(%0;9).

>——=—"=(a-1)(h-9)=9.

. AM =(a-10;-9) a-1 -9
AN =(-1; 0;b-9) -1 b-9

+) Khi d6 OIMN ¢c6 AOMN vuéng tai O, (IMN)J_(OMN) (do IAC(IMN), IAJ_(OMN))
T < A ok D o . X ok . 13
= Ban kinh mat cau ngoai tiecp OIMN bang ban kinh duong tron ngoai ticp AIMN bang >

IM.IN.MN

s
2

Suy ra: %.3.MN = < IM.IN =39 (1).

Ma IM =,J(a-1)" +3 +9° = \[(a-1)" +90.

81
IN=,12+32+(b-9)" = [10+ .
R
81

Thay véo (1) ta duoe: | (a-1)"+ 90}{10 +—} =1521 < (a-1)’ = 27.

(a-1)°
AM =,/(a—1)" +81 =108 =63
AN = \[1+(b-9)° =V1+3=2

Ta co — AM.AN =12/3.
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PHAN II. Ciu trac nghiém ding sai. Trong mdi y a), b), ¢), d) & mdi cu, thi sinh chon ding hoic
sai.

Cau 81. Trong khang gian Oxyz , cho mit ciu (S):(x—1)" +(y+2) +22 =16 vadiém A(L2-1).

a) Mit cau (S) co tam 1(4-2;0) vaban kinh R=4.

b) Biém A(1;2;—1) nam bén trong mat cau (S).
1\ 17
c) Phuong trinh mét cau (S,) c6 duong kinh 1A la (X—l)2 +y° +(z +E] =

d) Phuong trinh mdt phang (Q) tiép xUc véi mat cau (S) tai diém N(L-2;-4) c6 dang
ax+by+z+d =0.Khidé 2025a+2026b +d = 4051

Loi giai
a) b) c) d)
PUNG SAI PUNG SAI

a) Mit cau (S) cotam 1(1-2;0) vaban kinh R=4.

b) Tac6 1A=1/(1-1)° +(2+2)° +(-1)" =+17 >4 = diém A(L2-1) ném bén ngoai mat ciu (S).

c) Goi M (a;b;c) I trung diém 1A= M (1;0;—%)
Ban kinh mjt cau (S,) la R, :%:g

Phuong trinh mat ciu (S,) c6 dudng kinh IA 1a (x—1)° +y? +(z %T - %

d) mat phang (Q) tiép xtc véi mat cau (S) tai diém N (L-2;-4) nén nhan IN =(0;0;,—4)=-4(0;0;1)
1a vecto phap tuyén.

Phuong trinh mat phang (Q) di qua N (L-2;-4) c¢6 vecto phap tuyén IN =(0;0;1)1a ;
0.(x-1)+0.(y+2)+1.(z+4)=0<=z+4=0

= 2025a+2026b+d =4

Cau 82. Trong khong gian Oxyz , cho mat cau (S):(x +1)2 +(y —1)2 +(z+ 2)2 =9 va diém A(0;2;-3).
a) Phuong trinh m3t cau (S) c6 tam 1(1;,-1;2), ban kinh R = 3.

b) Biem A(0;2;-3) ndm ngoai mit cau.

X=-1+t
c) Phuong trinh dudng thang di qua tim | va diemA la: y =1+t (teR)
Z=-2+t
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d) Phuong trinh mét phang (Q) di qua tdm |1 va song song véi mét phang (P):x+y+2z-3=0 c6 dang

ax+by+z+d=0.Khido 2025a+2026b + d = 4053

Loi giai
a) b) c) d)
SAI SAI PUNG PUNG

a) (S):(x+1)" +(y-1)" +(z+2)° =9

Phuong trinh mét cau tdm | (-11;,-2), ban kinh R =3

b) Tacé: (0+1)° +(2-1)" +(-3+2)° =3=R =3, do d6 diém A nim trén mit ciu.
c) 1(-11-2),A(0;2,-3)= IA=(L11)

X=-1+t
Phuong trinh dudng thing di qua tm | va c6 vecto chi phuong 1A 1 {y =1+t (teR)
Z=-2+t

d) mat phang (Q) song song véi mat phang nén phuong trinh mat phang (Q)1a x+y+z+D=0
Male(Q)=-1+1-2+D=0=D=2

Do d6 phuong trinh mat phang (Q)1a x+y+z+2=0

= 2025a + 2026b + d = 4053

Cau 83. Trong khdng gian Oxyz, cho mat cau (S):x* +y?+2z° —2x+4y+1=0 c6 tdm | va ban kinh
R.

a) Mat cau (S) co tam 1(1-2;0) va ban kinh R=2.

b) Ban kinh cua mat cau (S) 1a doan IM véidiém M (L12).

c) Mit cau (S) c6 duong kinh AB véi A(0;1,-2) va B(2;-1-4).

d) Mit cau (S) tiép xtc véi mat phang (P):x+y—-z-2=0.

Loi giai
a) b) c) d)
PUNG SAI SAI SAI

a) Mat cau (S):x*+y?+2° -2x+4y+1=0c6 a=1,b=-2,c=0, d =1

— tam 1(%—2;0) va ban kinh R=+va?+b>+c?—d =2.
b) Xét M (1,1,2): 1 +1* +2° - 2.1+ 4.1+1=9 do d6 M khdng nam trén (S)

Vay ban kinh mat cau (S) khong 1a doan IM .
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c) Mat cau (S) nhan AB lam dudng kinh thi %: R vatam | la trung diém cua AB.

Taco AB =(2-2-2)= |AB| =2 + (- )_2f:> —J3£R=2

d) Mat cau (S) tiép xtc véi mat phang (P):x+y-z-2=0 <:>R:d(|,(P)).

1+(-2)-0-2|

Taco d(1,(P))= =32zR=2.

12 4+2% +(-1)
Cau 84. Trong khong gian Oxyz , cho mat cau (S) c6 phuong trinh: X* +y? + 2% +4x—2y +1=0.
a) Buong kinh mat cau(S) bang 4.
b) Mat cau (S) di qua diém A(-13;0).
c) Khoang cach tir tim mat cau dén mat phang (Oyz) bang 2.

d) Mt phang (P):x+2y—2z-2=0 tiép xtc véi mat cau (S).

Loi giai
a) b) c) d)
PUNG SAI PUNG SAI

a) x2+y2+22+4x—2y+1:0<:>(x+2)2+(y—1)2+z2 =4
Mt cau (S) c6tam 1(—2;1;0) va ban kinh R=2.

Puong kinh mat cau bang 2R =4.

b) Tacé: 1A=/(~1+2)° +(3-1) +0° =+/5 > R nén mat ciu (S) khong di qua diém A.
c) Mt phang (Oyz) c6 phuong trinh: x=0. Khi dé d(1;(Oyz))=|-2| =2

|-2+2.1-2.0-2]

d) Tacé: d(1;(P))= v

_2 R nén mit phang (P) khdng tiép xtc véi mat cau (S).

Cau 85. Trong khong gian véi hé toa do Oxyz, cho hai diem A(3;1;2),B(1;,0;3). Mt cau (S)co tam |
thudc truc Ox va di qua hai diém A, B.
a) Ban kinh ciia mat cau (S) la R=1A=IB.
b) 1(10;0))
c) Mat cau (S) c6 phuong trinh I3 :(x+1)2 +y +7°=9.
d) biem M (x;y;z)thuoc mat phang (Oyz) sao cho P =MA? + MB? + MI*dat gi4 tri nho nhat. Khi d6
gia tri biéu thic T =x+3y+3z=5.
Loi gidi
a) b) c) d)
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DUNG DUNG SAI SAI

a) Vi mat cu (S) di qua hai diém A, B nén ban kinh ciia mat cau (S) la R=1A=IB.
b) Vitam | € Ox nén toa do diem 1(&;0;0)).

Vi Ae(S),B e(S)nén ta co:

IA=IB& (3-a)’ +1+4=(1-a)’ +0+9=9-6a+a’+5=1-2a+a’+9<a=L1.
Tac6 tam 1(L0;0)), ban kinh R=1B =49 =3.

c) mat cau (S) c6 ban kinh R=1A=1B=3,tam 1(10;0)),

Do d6 mit cau (S) c6 phuong trinh I3 :(x—l)2 +y*+22=9

d): Goi K 1a diém thda man KA+ KB + Kl =0 < K(%%%)
P:MA2+MBZ+MI2:WA2+WZ+W2:(W+WA)2+(W+@)2+(W+H')2

=3MK? + KA® + KB + KI” + 2MK (KA + KB + KI ) = 3MK? + KA” + KB? + KI”

Ma M e(Oyz)=> MA?+MB? + MIdat gid tri nhé nhit<> M la hinh chiéu cia K 1&n mat phang

(Oyz)= M (0%%)

Vay T :x+3y+3z:0+3.%+3.§:6.

X+1 y+3 7+2
2

Cau 86. Trong khdng gian Oxyz, cho duong thang d : va mit cau (S) co tam
1(3;2;0). Buong thang d cit mét cau (S) tai hai diém A, B sao cho AB =8.

a) Phuong trinh mét phang (P) di qua diém 1(3;2;0) va vudng goc véi duong thang d cé phuong trinh
la x+2y+2z+7=0.

b) Goi H la hinh chiéu vudng cua | trén dudng thang d . Khidé H (11;2).

c) Mit cau (S)co bankinh R=4.

d) Phuong trinh mat cau (S): (x—3)2 +(y—2)2 +12° =16

Loi gii
a) b) c) d)
SAI PUNG SAI SAI

a) Dung: Phuong trinh mdt phang (P) di qua 1(3;2;0)va vudng géc véi duong thang d nhan

U =(12;2) 1a vecto phap tuyén c6 phuong trinh:
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1(x-3)+2(y-2)+2(z-0)=0< x+2y+2z-7=0
b) Goi H=d n(P) khidé H ed = H (-1+t;-3+2t;-2+ 2t)

Mat khac H € (P)= -1+t+2(-3+2t)+2(-2+2t)-7=0=1t=2 nén H(11,2)

2
¢) Taco IH =(3-1)" +(2-1) +(0-2)" =3 = R=,[IH* +(%) =32 +4* =5
d) mét cau (S) c6 tam 1(3;2;0) va ban kinh R=5.
nén (S): (x—3)2+(y—2)2+z2 =25.

Cau 87. Trong khong gian Oxyz, cho A(0;0;2), B(L41,0) va mat cau (S):x*+y® +(z —1)2 -1

o

2) Mit ciu (S) c6 tam 1(0; 0; 1) va ban kinh R :%.
b) Diém A ndm ngoai mit cau (S).
¢) Phuong trinh mit ciu tim A vadiqua B & x*+y?+(2-2)" =4

d) Piém M thay doi thudc (S), gid tri nho nhat cua biéu thie MA? + 2MB? béng %.

Loi giai
a) b) c) d)
PUNG PUNG SAI SAI

8) Mt chu (S) c6tam 1(00; 1), ban kinh R:%
b) IA=1, R:%, IA>R nén A nam ngoai mit cau (S).

¢) Mt ciu tim A(0;0;2) va diqua B(L10) c6 ban kinh AB =412 +12+(-2)" =/6
Do d6 ¢6 phuong trinh 1&: x* +y* +(2-2)" =6

d) Goi K Ia diém théa mén @+2@:5:>K(§ ; % ; %)

7 NALZ —\? VT4 75 )\?
Ta co: MA2+2MBZ:(MK+KA) +2(MK+KB)
:SMKZ+KA2+2KBZ+2W(@+2@):3MKZ+KA2+2KBZ.

Biéu thirc MA® +2MB? ¢6 gi4 tri nho nhat khi MK cd gia tri nho nhat khi
. X ] 1] 1
Vé6i M thay doi thuoe (S)tacd MK, =|KI -R|= 1—E

2

Vay (MA? +2MB?)  =3MK? +KA2+2K82:%+ _

8 4 19
min St =—
min 373 4
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Cau 88. Trong khong gian vai hé toa do Oxyz, cho A(0;11),B(10;-3),C(-L-2;-3) va mat cau (S)
c6 phuong trinh x* + y? + 2> —2x+2z2-2=0.

a) Mit cau (S) cotam I(-10;1), ban kinh R=2.

b) [EA—C] =(-8,8,-4)

c) Phuong trinh mét phang (ABC) c6 dang ax+by+z+d =0. Khidé a-b+d =5.

43

d) Mt phang (ABC) cét mat cau (S) theo mot dudng tron c6 ban kinh bing =

Loi giai
a) b) c) d)
SAI PUNG PUNG SAI

a) X+ Yy +22-2x+22-2=0 (x-1) +y*+(z+1)" =4

Mat cau (S) c6tam 1(1;,0;-1), ban kinh R=2.

b) Taco: AB =(1,-1;-4), AC =(~1;-3;-4) = AB, AC | =(-8;8;-4) =-4(2-2;1)

c) Ta co: | AB,AC |=(-8;8,-4)=—4(2;-2:1) nén mat phang (ABC) c6 mot vecto phap tuyén Ia
ﬁ:(Z;—Z;l).

phuong trinh mat phing (ABC) di qua A(0;1;1) va co vecto phap tuyén n=(2;-2;1) la:
2(x-0)-2(y-1)+1.(z-1)=0<=2x-2y+z+1=0.

—a-b+d=5

[21-20-1+1 2
22 4(-2)+1 3

d) Taco d(I,(ABC))

Vay ban kinh duong tron giao tuyén ciia mat phang (ABC) va mat cau (S) la:

=R -[d(1,(ABC))] = 2@%

Cau 89. Trong khdng gian véi hé toa do Oxyz, cho mat phang (P):x-2y+2z-2=0 va

diém 1 (-1; 2; —1). Biét mat cu (S) c6 tam | va cat mat phang (P) theo giao tuyén 1a duong tron (C)
co dién tich la 25r.

a) Khoang cach tr | déén mat phang (P) bang 3.

b) Bén kinh duong tron (C) bang 4.

¢) Goi H (%y; Yo:2,) 12 toa d6 tim duong tron (C). Khi do 2024x, + 2025y, +20267, = 6075
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s <t A R 2 2 2
d) Phuong trinh mat cau (S) 1 (x+1)"+(y—2) +(z+1) =~/34

Loi giai
a) b) c) d)
PUNG SAI SAI SAI

_[F1-22+2(-1)-2 .

a) Taco d(1;(P)) e

b) Ta ¢ duong tron (C) cé diéntich 1a S =7.r* < 25z =7.r’ =r=5

c) Goi H (X,; Yy;Z,) latoa dd tm duong tron (C).

X=-1+t
Ta 6 phuong trinh IH :{y =2 -2t
z=-1+2t

X=-1+t x=0

_ =2-2t =0

Vay toa do 1a H la nghiém cta hé y =N y = H(0;0;1).
z=-1+2t z=1
X—2y+2z-2=0 t=1

= 2024x, + 2025y, + 20267, = 2026

d) Ta c6 ban kinh mat ciu (S) la: R?=[d(1:(P))] +r* =3 +5° =34,

2

Vay phuong trinh mt cau (S) 1a (x+1)° +(y—2)" +(z+1)" =34
Cau 90. Trong khong gian Oxyz, cho mat ciu (S):(x-2)° +(y+1) +(z-1)"=9, mat phing

X=1+t
(P):x+2y-2z+8=0 vaduong thing d :1y =t
z=3-t

a) Mt cau (S) cotam I(-2;1-1), bankinh R=3.
b) Diém M (13;5) nam ngoai mit cau (S).
c) Mt phang (P) cit mat ciu (S) theo giao tuyén 1a duong tron ¢6 ban kinh /5.

1182

d) Buong thang d cit mat cau (S) tai hai diém A,B. Khi do, dién tich tam gidc 1AB bang =

Loi giai
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a)

b)

c)

d)

SAl

PUNG

PUNG

SAl

a) (S):(X—Z)2 +(y+l)2 +(z—l)2 =9

Suy ra mat cau (S) co tam 1(2;-11), bankinh R = 3.

b) Tacé IM =/(1-2)° +(3+1)° +(5-1)° =+/33 > R=3 nén diém M nim ngoai mat ciu.

_ |2-2-2+9
12422+ (-2)

=2<3.

c) Taco h=d(I,(P))

Suy ra mat phang (P):x+2y—2z+8=0 cit mit cau (S) theo giao tuyén la dudng tron.

Bén kinh dudng tron giao tuyén 1a r =R —h? =4/32 - 22 =5
d) Puong thing d c6 vecto chi phuong U = (L,1;-1), di quan diém N(L,0;3).

IN =(-312), [u,IN | =(3-1;2). Goi H 1a trung diém cua AB

1 1
Dién tich tam giac 1AB la: S,,,q =EIH.AB =5

14 2./39

?.

V182
3

ﬁ

3
Cau9l. Trong khoéng gian Oxyz,cho mat cau (S) c6 tam 1(2;3;-1) cat duong thang

x-11 'y z+25
(0):25==1 =

tai hai diém A,B sao cho AB =16.
2 1 =2

a) Puong thang (d) co vecto chi phuong 1a u= (21-2).

b) Mat phang (P) chia 1(2;3;-1) va vudng goc voéi duong thang (d) c6 phwong trinh la
2X+y—-22+9=0.

c) Mat cau (S) c6 ban kinh bing 17 .

d) Mt cau (S) co phuong trinh la (x—2)° +(y-3)" +(z+1)" =289

Loi giai
a) b) c) d)
PUNG SAI PUNG PUNG
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a) Puong thang (d) co vecto chi phuong 1a u=(21-2).

b) Vi mit phang (P) chira 1(2;3;-1) va vudng goc véi duong thang (d) nén (P) nhan vecto chi
phuong ciia (d) & u=(2,1;,-2) lam vecto phép tuyén. Khi d6, phuong trinh mat phing (P) la
2(x-2)+1(y-3)-2(z+1)=0 hay 2x+y—-2z-9=0.

c) Goi H 1a hinh chiéu cua | 1én duong thang (d) nén IH va (d) vudng goc véi nhau.

Goi mat phang (P) chta 1(2;3;-1) va vudng goc véi duong thing (d) c6 phuong trinh la
2X+Yy-2z-9=0.

Suyra, H 1a giao diém cia duong thang (d) va mat phang (P)

Vi H thugc duong thang (d) nén H (2t +11t,-2t - 25)

Mt khac, H thuoc mét phang (P) néntoa do H (2t +11t,—-2t —25) thoa man

2(2t+11)+t-2(-2t-25)-9=0 hay t=—7

Khi d6, diém H (~3,-7,-11) va IH = [(-3-2)’ +(=7-3)" +(-11+1)’ =15
2 2
mit cau (S) c6 ban kinh la: R :\/IHZ +(%) = \/152 +(%) =17.

d) phuong trinh m3t cau (S) c6 tam 1(2;3;-1) va ban kinh R=17 la

(x=2)° +(y-3)" +(z+1)° =17% = 289.
Cau 92. Trong khong gian Oxyz, cho diém 1(1-2;3) va diém M (-10;2).
a) IM =3.
b) Phuong trinh mit ciu tam 1 va di qua diém M c6 phuong trinh la: (x+1)° +(y —2)" +(z+3)" = 9.
¢) Phuong trinh mat phang tiép xdc véi mat cau tai diém M 1a 2x+2y+z=0.
d) Phuong trinh mat cau tam I, cit truc OX tai hai diém A va B sao cho do dai doan AB =243 Ia

(x-1)"+(y+2)" +(z-3)" =16.

Loi giai
a) b) c) d)
PUNG SAI SAI PUNG

a) IM =9 =3
b) Phuong trinh mét cau tam 1 (a;b;c), ban kinh R = IM =3 c6 dang
(x—a)2+(y—b)2+(z—c)2:R2

=9.

2

Suy ra (x—1)2+(y+2)2+(z—3)
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¢) Phuong trinh mat phang tiép xc véi mat ciu tai diém M di qua M (=10;2) va nhan IM (-2;2;-1)
lam vecto phép tuyén l1a —2x+2y-z=0<2x-2y+2z=0.

d) Goi H 1a trung diém AB suyra H Ia hinh chiéu vudng gdc cia | 18n Ox nén H (1;0;0)

Khido IH :\/E:RzlA: IH?+ AH? =4,

Phuong trinh mat cau 1a: (x—1)° +(y +2)° +(z-3)" =16.

Cau 93. Trong khdng gian véi hé toa do Oxyz, cho mat cau (S) c6 tdm | va di qua bon diem
A(2;0;0),B(13;0),C(-10;3),D(123).

a) Mat cau (S) c6 ban kinh bang IA.

b) Mt cau (S) c6 toa do tam 1 la 1(0;31).

c) Mat cu (
(

)
S) c6 ban kinh bang 3.
)

d) Mit cau (S) c6 phuong trinh: x? +(y+1)2 +(z +1)2 =9.

Loi giai
a) b) c) d)
PUNG PUNG SAI SAI

a) Vi mit cau (S) di qua bon diém A,B,C,D nén c6 ban kinh tdm bang IA=1B=I1C =1ID.
b) c) d)
Goi I(a;b;c) latdm mat cau di qua bon diém A,B,C, D . Khi do:
Al2 = BI2 (a—2)2+b2+c2:(a—1)2+(b—3)2+c2
AI?=CI? & {(a-2)" +b?+c? =(a+1)’ +b*+(c-3)’
AI*=DI*  (a-2Y+b*+c? =(a—-1) +(b-2) +(c-3)
a-3b=-3 a=0

eia-c=-1 ©1b=1=1(0;11). Bankinh: R=1A=22+1*+1* = /6.
a-2b-3c=-5 c=1

Vay mat cau (S) c6 phuong trinh: x? +(y—1)2 +(z —1)2 =6

Cau 94. Trong khéng gian Oxyz, cho mit cau (S):x’+y’+2z°-2x+4z+1=0 va dudng thing
A % B yT_l Z—_12

a) Pudng thing A c6 mot vecto chi phuong u = (2;1-1).

b) Mat cau (S) cotam I (-10;2) vabankinh R=2.

c) biém A(L2;3) nam ngoai mat cau.
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d) S6 diém chung ctia dudng thing A va mit cau (S) bing 0.

Loi giai
a) b) c) d)
PUNG SAI PUNG PUNG

a) Pudng thing A ¢6 mot vecto chi phuong u = (2;1;,-2)

b) (S): X2 +y*+22 —2x+4z+1=0 (x-1)" +y* +(z+2)" =4

Vay mat cau (S) co tam 1(10;-2) vabankinh R=2.

0) TA=(0;25) = [1A|=/0* +2° +5° =1/29> 2 = diém A nim ngodi mit céu.

d) Puong thing A diqua M (0;1,2) va nhan u =(2;1;,-2) 1am mét vecto chi phuong.

[5.M1] s
6

g

d(1,A)= >R = A khong cit (S) = so diém chung clia dudng thing A va mit cau

(S) bang 0.

Cau 95. Trong khdng gian Oxyz, cho mit cau (S):x*+y?+(z-1)" =5 va hai diém A(2;-24),
B(-3;3,-1).

a) Mt cau (S) c6 tam 1(0;0;1) va ban kinh R =+/5.

b) | AB, Al |=(-55;0)

c) Duong thang AB cit mit cau (S) tai hai diém phan biét.

d) Piém M thay doi thugc (S), biéu thie 2MA? +3MB? dat gié tri nhé nhét bang 108 (Lam tron két

qua dén hang don vi).

Loi giai
a) b) c) d)
PUNG SAI PUNG PUNG

a) (S):x2+y2+(z—1)2:5
Mt cau (S) c6 tam 1(0;0;1) va ban kinh R=+/5.

b) Taco: AB =(-5;5;-5), Al =(~2:2;-3) = | AB, Al | =(-5;-5,0)

A o

== ——"l= =X~ <R=+/5 nén duong thing AB cit (S) tai hai
1,AB) ‘AB‘ \/(_5)2 52 +(_5)2 3

c) Ta co: d

diém phan biét.
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d) Mat cdu c6 tam 1(0;0;1), ban kinh R =+/5.

Goi E 1a diém thoa man: 2EA+3EB =0= E(-111),EB =(-2;2,-2),EA=(3;,-3;3)
3 - —\2 _ —\2

Xét P = 2MA? +3MB? = 2(|v|E + EA) +3(|V|E + EB)

— 2ME? + 4ME.EA + 2EA? + 3ME? + 6ME.EB + 3EB?

—5ME? + 2EA? + 3EB? + 2%.{2ﬁ+ 3@] —5ME? + 2EA? + 3EB?
%f_/

;
Biéu thirc P dat gia tri nho nhét khi va chi khi ME dat gi4 tri nho nhat.

Taco IE = (-330)= IE= J2 <R suy ra E nam trong mit cau nén

ME,,, = R—IE =/6 —v/2 véi EB = 24/3,EA=3/3

Viy Py, =5ME,,* + 2EA® + 3EB? =552 +2.(2V3) +3(3V3) ~108

Cau 96. Trong khdng gian voi hé truc toa do Oxyz, cho mdt cau (S) c6 phuong trinh
(x=4)" +(y-3)" +(z+1)" =169.

a) Mit cau (S) cotam 1 (—4;-3;1).

b) Dién tich mat cau (S) bang 6767 .

¢) Mat cau (S) tiép xdc véi mat phang (P):x-2y—-2z-39=0.

d) Mt cau (S) cét truc Oz tai hai diém phan biét A,B , khi d6 AB =12.

Loi giai
a) b) c) d)
SAI PUNG PUNG SAI

a) Mat cau (S) co tam 1(4;3;—1) va ban kinh R=13.

b) Dién tich mt cau bang S = 4.7.R* = 4.7.13° = 6767 .
JL4-23-2(-1)-39
e 2y

d) Goi H la hinh chiéu cua | Iéntruc Oz nén H(0;0;-1) va H Ia trung diém cua AB

c) Taco d(1,(P))

=13=R nén mat cau (S) tiép xdc véi mat phang.
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TH = (~4,-3,0) = IH = \/(~4)’ +(-3)’ +0 =5.

Tacé AH =+R?2—IH2 =132 —52 =12,
Do H Ia trung diém ciia AB nén AB =2IH =2.12 = 24.

Cau 97. Trong khang gian vai hé toa do Oxyz , cho hai duong thing chéo nhau d : 2= 2_y-3_z+4

3 -5
vid' x+1: y—4: z—4.
-2 -1
a) Puong thang d c6 mot vecto chi phuong 1a @, =(2;3;-5).
b) Buong thang d' c6 mot vecto chi phuong 1a Uy, =(-3;2;1).
X=at
c) Phuong trinh dudng vuéng géc chung cia d va d’ cé dang 1y =bt (teR),khido a+b+c=1.
Z=Cc+t

d) Phuong trinh mat cau c6 ban kinh nhé nhéat tiép xdc véi ca hai dudng thang (d),(d’) la

(x+1)2 +(y+l)2 +(z+2)2 =3

Loi giai
a) b) c) d)
PUNG PUNG SAI SAI

X=2 y-3 z+4

a) d
) 2 3 -5

Pudng thang d cd mot vecto chi phuong 1a T, = (2;3;-5).

x+1 y-4 z1-4
-2 -1

b) d':
Pudng thang d’ c6 mot vecto chi phuong 1a T, = (3;—2;—1) =—(-3; 2;1).

c) Puong thang d c6 mot vecto chi phwong 1a T, =(2;3;-5).

Duong thang d’ c6 mdt vecto chi phuong 1a G, =(3;-2;-1).

Goi M ed = M (2+2m;3+3m;—4-5m) va N ed’= N(-1+3n;4-2n;4-n).
Khi d6 ta c6 MN =(-3+3n-2m;1-2n—-3m;8—n+5m).

o \ . _(MN Ld MN.u, =0
MN 1a duong vudng goéc chung cua d va d’ khi va chi khi

!© T
MN L d MN.u, =0

2(-3+3n-2m)+3.(1-2n-3m)-5(8—-n+5m)=0 —38m+5n=43 m=-—1
g 3(-3+3n-2m)-2.(1-2n-3m)-1(8-n+5m) =0 < —5m+14n:19<:> n=1 "~

Suyra M (0;0;1),N(2;2;3) = MN =(2,2,2) =2(L1;1)
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Phuong trinh dudng vudng géc chung cia d va d’ diqua M (0;0;1) vaco VTCP MN =(L11)la

X=t
y=t (teR)
z=1+t

—a+b+c=1

d) Goi | 1a trung diém cua suyra 1(112) va IM = IN =1 +12 +1% = /3.

Khi d6 mit cau tam |, ban kinh R =+/3 tiép xdc véi hai duong thing d, d’lin luot tai M va N

Do MN la khoang cach giira hai duong thang d, d’ nén mat cau duong kinh MN & mit cau c6 ban kinh
nho nhat tiép x(c véi hai dudng thang d, d’.

Vay phuong trinh mét cau can tim 1a (x —1)2 +(y —1)2 +(z- 2)2 =3.

x-=2 y-1 z-1
-3 2

Cau 98. Trong khéng gian Oxyz, cho dudng thing A: va hai mat phang

(P):x+2y—-2z-2=0, (Q):x+2y-2z+4=0.
a) Mit phang (P)co mét vec to phép tuyén la e =(1:2;,-2).

X=2-3t
b) Phuong trinh tham s6 cua A la <y =1+2t(teR).
z=1+2t

c) Goi (S) la mat cau co tam 1(x,;Y,;2,) thudc duong thang A va tiép xtc véi hai mdt phang
(P),(Q).Khido x,+Y,+2,=4.
d) Goi (S) lamat cau co tam | thudc duong thang A va tiep xtc véi hai mat phang (P),(Q). Khi do,

phuong trinh m3t cau (S) la (x—l)2 +(y+3)2 +(z+3)2 =1.

Loi giai
a) b) c) d)
PUNG PUNG SAI SAI

a) Mit phang (P)c6 mét vec to phép tuyén la e =(1:2;,-2).

X=2-3t
b) Ta c6: phuong trinh tham s6 ciia A 1a {y =1+2t(teR).
z=1+2t

C)d) Vil eA=1(2-3t;1+2t;1+2t).

Mt cau (S) cotam 1(2-3t;1+2t;1+2t) thuoc A vatiép xtc voi (P),(Q) nén ta co:
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d(L(P)):d(I’(Q))@‘(2—3t)+2(1+2t)—2(1+2t)—2‘:‘(2—3t)+22(1+ft)—2(12+2t)+4‘
1" +2°+(-2)

2

1*+2°+(-2)
< |3t =|-3t+6/=>t=1.
Suy ra mit cau (S) c6tam 1(-1;3;3) vaban kinh R=1.
=Xt Yo t+Z, =5
Phuong trinh mat ciu (S) 1a (x+1)" +(y-3)° +(z-3)" =1.

Cau 99. Trong khdng gian véi hé truc toa dd Oxyz , cho dudng thang d : x = yT—l = 2;12 va mit phang

(P):3x+y-2z-5=0. Mat cau (S) c6 tam | thudc duong thang d va cat mat phang (P) theo giao
tuyén 1a duong tron I6n nhat c6 ban kinh r=5.
a) Mat phang (P) c6 vecto phap tuyén fi = (3;1; —l) :
X=t
b) Puong thang d c6 phuong trinh tham s6 & <y =1+2t .
z=2-t

c) d(I,(P))=5.
d) Mt cau (S) 6 phuong trinh 1a (x =1)" + (y -3)" +(z -1)" = 25.

L Loi giai

a) b) c) d)
PUNG PUNG SAI PUNG

a) (P):3x+y—2z-5=0 co vecto phép tuyen la fi=(31-1).

Xx=t

b) Ta co: d:x:yT_lzz_;Z:d: y=1+2t

z2=2-t
c) Do giao tuyén cia (S) va (P) la duong tron lénnén 1 e(P)=d(1,(P))=0.
d) Taco | ed = I(t;1+2t;2-t)
Theo gia thiét 1 =d N (P) nén toa do diém | théa méin phuong trinh mat phang (P)
Thay toa d¢ diém 1 vao (P) taco :
3t+(1+2t)-(2-t)-5=0=6t-6=0=t=1=1(1;3;1)
Vi (S)n(P) theo giao tuyén la duong tron 16n ¢ ban kinh r=>5 nén ta c6 ban kinh mat cau (S)Ia
R=r=5.

Vay mit cu c6 phuong trinh 1a: (x—1)° +(y -3)" +(z-1)" = 25.
https://www.facebook.com/truongngocvy8/ Trang 50 Truong Ngoc Vi 0978 333 093



https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdch
Cau 100.Trong khdng gian Oxyz, cho ba diém A(1;2;-4), B(1;-3;1), C(2;2;3). Goi (S) la mat cau

di qua ba diém A,B,C vaco tam I(a;b;c) nam trén mat phang (Oxy).
a) 1(a;b;0)

b) 1(2;1;0)

¢) Buong kinh caa mat cau (S) bing 2426

d) Mt ciu (S) c6 phuong trinh 1 (x+2)" +(y—-1)° + 22 =104.

Loi giai
a) b) c) d)
PUNG SAI PUNG SAI

a) Taco: I(a;b;c)e(Oxy)=c=0=1(a;b;0)

b) c) d) Goi phuong trinh mat cau (S) c6 dang x*+y?+2* —2ax—2by —2cz+d =0, Véi toa do tam

=J{-2a+6b+d=-11<<:b=1

(

Ae(S) (-2a-4b+d=-21 [a=-2
)
) |4a-db+d=-17 |d=-2

Do d6 tam 1(-2;1;0) va béan kinh R=+va?+b?+c?—d =4+1+0+21=/26.
Puong kinh cua mat cau (S) bang 2R = 2./26

Mt ciu (S) c6 phuong trinh & (x+2) +(y—1)° + 2% = 26.
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PHAN III. Cau trac nghiém tra 10i ngan. Mdi ciu héi thi sinh chi tra 1oi dap an.
Cau 101.Trong khong gian v4i hé truc toa do Oxyz, ¢6 tit ca bao nhiéu gié tri nguyén m dé phuong
trinh: X+ y* + 2% +4mx +2my — 2mz + 9m* — 28 = 0 [a phuong trinh mit cau?
Traloi: ....................
L i giai

Pap an: 7

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

(x+2m) (y+m) +(z—-m )—28 3m?

(1) 1a phuong trinh mét cau <> 28— M’ >0 — /— <m< /

Do m nguyén nén me {-3;-2;-1;0;1;2;3}.
Viy co 7 gidtricua m thoa min yéu cau bai toén.
Cau 102.Trong khong gian véi hé truc toa dd Oxyz, c6 tat ca bao nhiéu gia nguyén cia m dé phuong
trinh: x* +y*+2°+2(m+2)x—2(m-1)z+3m’ —5=0 la phuong trinh Mot mit cau?
Traloi: ....................
Léi gii
Pap an: 7
Phuong trinh da cho 1a phuong trinh mat cau khi va chi khi
(m+2)° +(m-1)"-3m*+5>0
&m?-2m-10<0
o -1-Vl<m<1+4/11
Theo baira meZ = m={-2;-1,0;1;2;3;4} = c6 7 gid tri cia m nguyén thoa min bai toan.
Céau 103.Trong khéng gian wvoi hé truc toa dd Oxyz, cho phuong trinh
X2 +y? + 2% —4x+2my+3m? —2m=0 v4i m la tham sb. Tinh tong tat ca cac gia tri nguyén cia m dé
phuong trinh d cho la phuong trinh mat cau.
Traloi: ....................
Léi gii
Pap an: 1

Gia str x>+ y? + 22 —4x+2my +3m? —2m =0 la phuong trinh mit cau.

Khi d6 tam mit cau 12 1(2;-m;0), va ban kinh R:\/4+ m’ —(3m? —2m) = -2m’ + 2m+4 . v6i diéu
kién—2m? +2m+4>0< me(-12).

Do meZ=me{0;1}.
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Viy tdng tat ca cac gia tri nguyén caia m bang 1.
Cau 104. Trong khong gian véi hé truc toa dd Oxyz, c6 bao nhiéu gié tri nguyén cua m e (—2025;2025)
dé phuong trinh x>+ y® +2* —2(m+2)x +4my +19m -6 =0 1a phuong trinh mit cau?
Traloi: ....................
Loi giai
Pap 4n: 2022
Diéu kién dé phuong trinh x*+y®+2°—2(m+2)x+4my+19m-6=0 1a phuong trinh mat cau 1a:
(m+2)° +4m*~19m+6>0<>5m* ~15m+10 >0 < m <1 hogc m> 2.
Vi meZ,me (—2025; 2025) nén m= {3; 4,...,2023; 2024}
Vay c6 2022 gia tri caa m nguyén thoa man bai toan.
Cau 105.Trong khong gian véi hé toa do Oxyz, cho A(-10;0), B(0;0;2), C(0;-3;0). Goi R bén
kinh mat cau ngoai tiép t&r dién OABC . Tinh R2.
Traloi: ....................
Loi giai
Pap an: 3,5
Goi (S) la mat cau ngoai tiép t&r dién OABC .

Phuong trinh mat cau (S) ¢6 dang: X* +y? +2° —2ax—2by—2cz+d =0.

a1
d=0 )
1+2a+d =0 3
Vio, A, B, C thudc (S) nénta co: odb=——,
4-4c+d =0 2
9+6b+d=0 |¢=1
=0
Vay ban kinh mét cau (S) la: R=va2+b?+c?—d ;/%%ﬂ:@: RZ:%:&S.

Cau 106.Trong khdng gian Oxyz, goi | (a;b;c) Ia tam mit cau di qua diém A(L-14) va tiép xtc voi
tat ca cac madt phang toa do. Tinh P=a—-b+c.
Traloi: .................ee.
Loi gii
Pap an: 9
Vi mit cau tam | tiép xtc voi cac mit phang toa do nén d (I ,(Oyz)) =d (I ,(Ozx)) =d (I ,(Oxy))
a=b=c
a=b=-C

a=-b=c
a=-b=-C

& ol =lb|=ld|
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Nhan thiy chi c6 truong hop a = —b =c thi phuong trinh Al =d (I ,(Oxy)) c6 nghiém, cac truong hop
con lai vo nghiém.

That vay:

Vé6i 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

Khido P=a-b+c=09.

Cau 107.Trong khong gian Oxyz, cho mat phang (Oxy) tiép xtc voi mat cau

(S):(x—3)2 +y? +(z—2)2 =m?+1 (m latham sb) . Tinh gi4 tri caa m?>.

Traloi: ....................
Loi giai
Pap an: 3
Mt cdu (S): (x=3)" +y?+(z2—-2)" =m?+1 c6 tam 1(3;0;2), ban kinh R =vm? +1.
(S) tiép xic voi (Oxy) < d(1,(Oxy))=R
S2=Am’+1 o m?=3
Cau 108.Trong khong gian voi hé truc toa do Oxyz , cho ba diém A(L2;-4), B(L-31), C(2;2;3). Goi
R Ia ban kinh ctia mét cau (S) di qua ba diém trén va c6 tdm nam trén mat phang (Oxy). Tinh R?.

Traloi: .........ocoeeeae
Loi giai
Pap an: 26

Goi tim mit cau 1&: 1(x; y; 0).

{IA:IB@ VoD +(y=2)" +4° = J(x=1) +(y+3)" +2

A=1C | [x-1) +(y-2) +47 = J(x-2) +(y-2) +3

- (y—2)2+42 :(y+3)2+12
X2 —2X+1+16=Xx*—4x+4+9

10y =10 X=-2
& o
2X=-4 y=1

R=1(-3)" +(-1)° +4> =26 = R* = 26.

Cau 109. Trong khdng gian Oxyz, goi (S) la 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;b;0), C(0;0;c) trong d6 a, b, ce R\{0;1}. Goi R Ia ban

kinh cua (S). Tinh R?.
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Traloi: ....................

Loi giai
Pap an: 50
Goi | latam ciia mit cau (S). Vi (S) tiép xtic véi céc truc Ox, Oy, Oz tai cac diem A(a;0;0),
B(0;b;0), C(0;0;c) néntaco IALOx, IBLOy, IC L Oz hay A, B, C tuong ting 1a hinh chiéu ciia
| trén Ox, Oy, Oz = I(a;b;c).
= Mt cau (S) c6 phuong trinh: x*+y* + 2% —2ax—2by —2cz+d =0 véi a°+b*+c¢*—d >0.
a’=b*=c’=d (1)

Vi (S) di A, B, C, D néntaco: .
(8) diqua {5—2b—4c+d:0(2)

Via, b, ceR\{0;1} nén 0<d 1. Mit khéc, tir (1)= R=+/a?+b?+¢?—d =~/2d .

e TH1: T (1) = —b=c=+/d.Thay vao (*): 5-6vd +d =0 < d =25 (nhan).

TH2: Tir (1)=b=c=—d . Thay vao (*): 5+6y/d +d =0 (v nghi¢m).
¢ TH3: T (1)=b=+d, c=—/d . Thay vao (*): 5+2vd +d =0 (vd nghiém).
T (1)=b=-/d, c=+/d . Thay vao (*): 5-2y/d +d =0 (v6 nghi¢m).
Vay mit cau (S) c6 ban kinh R =5v2 = R? =50.
Cau 110.Trong khdng gian véi hé truc toa d Oxyz , cho ba diém A(1,0;0), C(0;0;3), B(0;2;0). Tap
hop cac diém M thoa min MA? = MB? + MC? 1a mit cau c6 ban kinh R. Tinh R?.
Traloi: ....................
Loi giai
Pap an: 2
Giasa M (x;y;2).
Ta co: MA2=(X—1)2+y2+22; MBZ=x2+(y—2)2+22; MC2=x2+y2+(z—3)2.
MA® = MB?® + MC®
< (x- 1) +y? +2 =X+ (y- 2) +zz+x2+y2+(z—3)2
<:>—2x+1=(y—2)2+x2+( )
<:>(x+1)2+(y—2) +(z- 3) =2.

Vay tap hop cac diém M théa man MA? = MB? + MC? [a mat cu ¢6 ban kinh 1a R=+2 = R? = 2.
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Cau 111.Trong khéng gian Oxyz, xét mat cau (S) c¢6 phuong trinh  dang
X* +y>+27°—4x+2y—2az+10a=0. Tinh tong cac gia tri thuc cia a dé mat cau (S)cc') chu vi duong

tron I6n bang 8x .

Traloi: ....................
Loi giai
Pap an: 10
Dudng tron 16n c6 chu vi bang 8r nén ban kinh cia (S) la z—n: 4.
T

Tur phuong trinh cta (S) suy ra ban kinh cua (S) Ia V2241 +a2 -10a.

Do dé: v22+41> +a>-10a =4 < {a:_l.

a=11
Viy tong cac gia trj thuc cia a la: —1+11=10
Cau 112.Cho mat cau (S) c6 phuong trinh (x—3)2+(y+2)2+(z—1)2 =100 va mit phang (e) c6
phuong trinh 2x—2y—2z+9=0. Tinh ban kinh cua duong tron (C) la giao tuyén cua mat phang (a) va
mét cau (S).

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

Loi giai

Pap an: 8

Goi | latdm mit cau (S), H 1a hinh chiéu vuong goc cua | 1én mat phang () va AB 1a mot dudng
kinh ctia dudng tron (C).

D& thiy 1 (3;-2;1), IA=10, IH =d(1,())=6 suyra HA=+/IA?~1H? =8,

Vay ban kinh duong tron (C) béng 8.

Cau 113.Trong khdng gian Oxyz, cho mt phang (P):2x-y-2z-1=0 va diém M (1-2;0). Mat cau
tdm M , béan kinh bang /3 cét phing (P) theo giao tuyén 1a duong tron cd ban kinh bing bao nhiéu?

(két qua 1am tron dén hang thap phan chi s tht hai).
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Traloi: ....................

Loi giai

Pap an: 1,41

Mt cAu tim tam M , ban kinh bing R =+/3 cét phing (P) theo giao tuyén la duong tron tdm H , ban

kinh r suyra r=+R*-~MH?.

[21-(-2)-2.0-1 )
izt

Véi MH =d (M, (P))

2
Suyrar= (\/5) ~12 =2 ~141.
Cau 114.Trong khong gian vai hé truc toa do Oxyz, cho mat phang (P):2x+2y+z-m?-3m=0 va
mit cdu (S):(x-1)" +(y+1)"+(z~1)" =9. Tinh tdng cAc gié tri cia m dé (P) tiép xdc Vi (S).
Traloi: ....................

Loi giai

Dap an: -3
1(L-11)

Taco (S):{R_3

m®+3m-10=0 {mzz
=

m?+3m+8=0 m=-5

) y . ‘1—m2 —3m‘
D¢ (P) tiép xtic v6i (S) thi d(1;(P))= R@Tzsa
Vay tong cac gia tri cia m la: 2—5= -3
Cau 115.Trong khdng gian Oxyz, cho mit ciu (S):(x—2)" +(y—4)"+(z-1)" =4 va mat phing
(P):x+my+z-3m-1=0. Tinh tong cac gia tri thyc ciia tham s6 m dé mat phang (P) cét mat cau (S)
theo giao tuyén 1a duong tron c6 duong kinh bang 2.
Traloi: .................ee.

Léi gii

Pap an: 1
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Mit cau (S):(x—2)" +(y—4)" +(z—-1)" =4 co tam 1(2;4;1), ban kinh R=2.

~ |2+4m+1—3m—]4 ~ |m+2|
Vi+m?+1 Jm?+2

Mit phing (P) cét mat cau (S) theo giao tuyén la duong tron c6 duong kinh bang 2 nén ban kinh

Taco d(1,(P))

duong tron giao tuyén r=1.

(m+2)2

2

Tacdé R?=d? I,(P 2 4 =
aco ( ( ))+r =N e

+1<:>m2+4m+4=3(m2+2) S2m*—4m+2=0 < m=1.

Cau 116.Trong khéng gian v&i hé truc toa d6 Oxyz, cho mat ciu c6 phuong trinh
(S):x®+y*+2°+2x—-4y—6z+m-3=0. Tim sb thuyc cua tham s6 m d mat phang
(B):2x—y+2z-8=0 cit (S) theo mdt dudng tron co chu vi bang 8z .
Traloi: ....................
Léi gii
Dap an: -1
Taco (S):x*+y’ +7° +2x—4y—62+m—3=0<:>(x+1)2+(y—2)2 +(z—3)2 =17-m.
(S) 1a phwong trinh cia mit cau thi 17-m >0 < m <17.
Khid6 1(~12;3); R=+17—m lin lugt 1a thm va ban kinh cia (S).
D¢ mit phiang (B):2x-y+2z-8=0 cat (S) theo thiét dién 1a mot duong tron c6 chu vi bang 87 thi
duong tron d6 c6 ban kinh r =4,
Taco R* =d?(1,(B))+r? <17-m=16+2< m=-1 (thoa man diéu ki¢n).
Cau 117.Trong khdng gian Oxyz, cho hai mat phang (P):2x-y+z-2=0 va (Q):2x—-y+z+1=0.
C6 bao nhiéu mit cau di qua A(L;-2;1) va tiép xdc véi hai mét phang (P),(Q) ?
Traloi: ...l
Loi giai

Pap an: 0
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Taco M (0;0;2)e(P)=d((P):;(Q))=d(M;(Q)) =§

A(A:(P)) = 12,0 (A:(Q)) = VB = d (A(Q)) =0 (A1(P) +d ((Q):(P)

Vay khong c6 mit cau thoa yéu cau bai toan
Cau 118.Trong khong gian véi hé toa @ Oxyz , cho 1(0;2;3). Tinh ban kinh mat cau tam | tiép xtc véi
truc Oy .
Traloi: ....................
Léi gii
Pap an: 3
Goi H hinh chiéu vuéng goc cua | léntruc Oy = H(0;2;0).
M3t cau tdm | tiép xdc véi truc Oy nén mat cau cé ban kinh R = IH =3.
Cau 119.Trong khong gian véi hé toa do Oxyz, goi (S) la mat ciu di qua hai diem
A(3;-12),B(L1-2) va co tam thudc truc Oz. Ban kinh ciia mat cau (S) la R. Gia tri R* bang bao
nhiéu?
Traloi: ....................
Léi gii
Pap an: 11
Goi tam ciia mat cau la 1(a;b;c). Vi I € Oz nén 1(0;0;c).
Mit cdu di qua A B néncé IA=IB < IA>=1B? & 9+1+(c-2) =1+1+(c+2)° <c=1.
Béan kinh mat ciu R = IA=+11= R? =11.
Cau 120.Trong khdng gian véi hé toa d6 Oxyz , cho diém M (,-2;3) va I la hinh chiéu vuéng géc cua
M (3;1;2) trén truc Ox. Goi (S) la mat cau c6 tam | va di qua diém M . D dai ban kinh mat cau bang
bao nhiéu?
Traloi: ....................
Léi gii
Pap an: 3
Hinh chiéu vudng goc ciia M trén truc Ox 1a 1(1,0;0) = IM =2 +1° +2° =3
Cau 121.Trong khong gian Oxyz , mat cau (S)co tam la diem A(L2;-3)va di qua diém B(3;-2;1). Goi
M (1;b;-3) 1a diém thuoc mat cau biét b e N”. Tung do diém M co gia tri bang bao nhiéu?
Traloi: .................ee.
Léi gii

Pap an: 8
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Mt cau (S)di qua B(3;-2;1)nén ban kinh R = AB

& R=\(3-1) +(-2-2) +(1+3)’ <R=6
Vay phuong trinh cia mit cau (S)1a: (x—1)° +(y—2)" +(z+3)" =36.

Thay toa do diém M (1;b;-3) vao phwong trinh mdt cau (S), ta co:

b-2=6 b=8
1-1)" +(b-2)* +(-3+3)" = 2V =
(1-1) +(b-2) +(-83+3) =36 < (b-2) =36 < b—2:—6<:> -4

Vi b>0 nénnhian b=8.
Cau 122. Trong khong gian véi h¢ toa do Oxyz, cho mat cau (S) co tam 1(2;-4;3) va tiép xtc véi truc
Ox . Ban kinh cua mit cau trén bang bao nhiéu?
Traloi: ....................
L i giai
Pap an 5

Goi R la ban kinh ciia mdt cu (S) va H Ia hinh chiéu cua | trén truc Ox suy ra H(2;0;0) va

R=1IH =(2-2)’ +(0+4) +(0-3)’ =5.
Mt cau (S) cotam 1(2;-4;3) vabankinh la R =5.
Cau 123.Trong khong gian véi hé toa do Oxyz, mit cau (S) c6 ban kinh bing 2, tiép xtc véi mat phang
(Oyz) va co tam nam trén tia Ox. Hoanh do cua tdm mit cau (S) bang bao nhiéu?
Traloi: ....................
L i giai
Pap an: 2
Goi | latdm mat cau (S). Vitam | ndmtréntia Ox nén 1(a;0;0), (a>0).
Vimit cau (S) c6 ban kinh bang 2, tiép xtic voi mat phang (Oyz) nén ta co:

=2
d(l,(Oyz)):Za@:2<:>|a|=2<:{aa:_2
Do a>0 néntanhan a=2, loai a=-2 suy ra mit cau (S) cotam 1(2,0,0).
Cau 124.Trong khdng gian Oxyz , mat cau (S) c¢6 phuong trinh: (x—a)2 +y2+(z —c)2 =16 di qua hai
diém O va M (3,0;1). Tinh a+c
Traloi: ....................

Loi giai

Pap an: 1
Vimit cau (S) diqua O(0;0;0) nén: a*+c¢* =16. (1)
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s o A . R 2 2
Vimat cau (S) diqua M (1;,0;1) nén: (1-a)" +(1-c) =16. (2)

(2)=a*+c*-2(a+c)+2=16 (3).
Thay (1) vao (3) =>16-2(a+c)+2=16<a+c=1=a=1-c.

1++/31

2

Thay a=1-c¢ vo (1) = (1-c) +c?=16=c= = C0 ton tai mit cau (S) thoa min dé bai.

Vay a+c=1.
Cau 125.Mjt cau (S) c6 tam 1(-12;3) va c6 dung mot diém chung véi mat phang (Oxy). Goi mét
giao diém ctiia mat cau (S) véitruc Oz 1a A(a;b;c) (c>1). Tong a+b+c bang bao nhiéu?
Traloi: ..................
Léi gii
Pap an: 5
Taco (Oxy):z=0.

Mt ciu (S) c6 diing mot diém chung véi mat phang (Oxy) < R=d(1,(Oxy))=3.

Suy ra (S):(x+1)2+(y—2)2+(z—3)2:9.Cho x:y:0:12+22+(z—3)2:9<:{§_1

Vic>1nén A(0;0;5)=a+b+c=5.
Cau 126.Trong khong gian Oxyz, cho diem M (6;5;4) va mat cau (S) di qua M, tiép xdc véi mat
phing (Oxy). Goi R 1a ban kinh ctia mat cau (S), gia tri nho nhat cia R biang bao nhiéu?

TrAIOE cvoeeeeeeee
Loi giai

Dap an: 2

I
1
I
I
1
+
t

(Ozy)

Goi d lakhoang cach tr M dén mit phang (Oxy) =d =4.
Vimit cau (S) tiép xtic (Oxy) va luén diqua M nén ta c6 dénh gid: 2R>d < 2R>24 < R>2

Vay gié tri nho nhat cua R a: 2.
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Cau 127. Trong khong gian véi hé truc toa do Oxyz, cho hai diem A(1;2;1),B(3;1,-2). Biét rang tap
hop cac diém M trong khdng gian thoa man dang thic AM?+BM?* =30 Ia mot mit cau (S) c6 ban
kinh R. Tinh R
Traloi: ....................
Loi giai
Pap an: 12,5
Goi toa do diem M (x;y;z).
Tacé: AM?+BM? =30
=N (x—l)2 +(y—2)2 +(z—l)2 +(x—3)2 +(y—l)2 +(z +2)2 =30
& 2X2 +2y? +27° —4x-10y+22-10=0
S X+ Yy +7°-2x-5y+2-5=0

5 1) 25 5.1
o (x=1"+|y-2| +| z+=| == 1a phuong trinh caa mat cdu (S), c6 tam 1| L,>;—= | va ban kinh
2 2 2 2 2

R = R?=12,5.

52
2

Cau 128. Trong khong gian véi hé truc toa do Oxyz, cho hai diem A(1;2;1),B(3;1,-2). Biét rang tap
. a2 . . MA e e A L a . .
hop cac diém M trong khdong gian sao cho mzz la mot mat cau (S) co tam | (a;b;c). Tinh gia tri

cua biéu thic 3a+3b+c.
Traloi: ....................
Loi giai
Pap an: 10
Goi toa do diem M (x;y;z).

Ta co: m:2
MB

& MA? = 4MB?

e (1-x)+(2-y) +(1-2) = 4[(3_ X) +(1-y)’ +(—2—z)1
& 32 +3y° +32° —22x -4y +182-50=0
4 50

22
SX Y +7P-=X——y+62-=—==0
y 3 3y 3
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u
3

a

= bz% =3a+3b+c=10

c=-3

Cau 129. Trong khéng gian Oxyz, cho hai diem A(-1,0;1),B(1-1;2). Biét rang tap hop cac diem M
trong khong gian sao cho AMB =90° Ia mot mat cau (S) c6 tam 1(a;b;c). Tinh gia tri cua biéu thuc
2025a+2b+ 2c.
Traloi: ....................
L i giai
Pap an: 2
Goi toa do diem M (x;y;z).
m:(—l—x;—y;l—z)
W:(l—x;—l—y;Z—z)
Taco: AMB =90°
< MA LMB
< MAMB =0
& (-1-x)(1-x)+(-y)(-1-y)+(1-2)(2-2)=0
SX+y +2°+y-32+1=0

a=0

= b:—%:>2025a+2b+2c:2

3
C=—
2

Cau 130. Trong khong gian Oxyz, cho mit phang (P):Xx+2y—2z+3=0 va mat cau (S) co tam
1(0;-2;1). Biét mit phang (P) cit mat cau (S) theo giao tuyén 1a mot duong tron c6 dién tich 27 .
Phuong trinh mit cau (S) c6 dang (x—a)’+(y—b)’+(z—c)*=R?, khi d6 gia tri cia biéu thuc
a+b+c+R? bang bao nhiéu?
Traloi: .................ee.

Loi giai
Pap an: 2
Goi R,r lan luot 1a ban kinh ciia mat cau va dudng tron giao tuyén. Theo giai thiét ta co:

ari=2reri=2
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Mt khéc d(1,(P))=1 nén R? =r?+[d(1,(P))] =3.
Vay phuong trinh mit ciu 14 X° +(y+2)2 +(Z —1)2 =3.
=a+b+c+R*=2
Cau 131. Trong khéng gian Oxyz, cho mdt phing (P):x—2y+ z+7=0 va mit cau
(S):x*+y®+2°-2x+42-10=0. Goi (Q) la mat phing song song v6i mit phang (P) va cat mit cau
(S) theo mot giao tuyén 1a dudng tron ¢o chu vi bang 6z. Biét phuong mit phang (Q) c6 dang:
X+by+cz+d =0, khi d6 gia tri cua biéu thac T =b+c+d bang bao nhiéu?
Traloi: ....................
Loi giai
Pap an: -6
Mat cau (S) c6 tam 1 (1;,0;-2), ban kinh R =+/15.
Goi r la ban kinh cua duong tron giao tuyén. Ta c6 2zr =67 < r=3.
Do (Q)//(P) = (Q):x-2y+z+d=0 (d=7).
) d- d=7 (loai
-MN”NL@»:ﬁQTTZJaﬁkﬁﬂaﬁcjd:%im&)
Vay (Q):x-2y+z-5=0.
=T=b+c+d=-6
Cau 132.Trong khong gian Oxyz, cho mit cau (S):x* +y® + 2> —2x—4y—-6z—-2=0 va mat phang
(e):4x+3y-12z+10=0. Mt phing (B) thoa min dong thoi cac diéu kien: tiép xdc véi (S); song
song Véi (a)va cit truc Oz & diém c6 cao d duong. Biét phuong mit phang () c6 dang:
4x+by+cz+d =0, khi d6 gia tri cua biéu thaec T =b+c+d bang bao nhiéu?
Traloi: ....................
Loi giai
Pap an: 69

Mt cau (S) c6: tam 1 (1;2;3), ban kinh R =12 +22 +32 +2 = 4.

Vi ()lI(B) nén phuong trinh mp () c6 dang: 4x+3y -12z+d =0,(d =10).

|4.1+3.2-12.3+d|
- =

Vi (B) tiép xtic mit cau (S) nén:d
\/42 +3% + (—12)2

(1(8))

d=-26
4<:>|d—26|=52<:{ :
d=78

Do (B) cit truc Oz ¢ diém c6 cao do duong nén chon d = 78.
Vay mp (B): 4x+3y—-12z+78=0.

=T=b+c+d =69
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Cau 133.Trong khdng gian véi hé toa do Oxyzcho mat phing (Q):x—2y+z-5=0 va mat cau
(S):(x=1)"+y*+(z+2)" =15. Mat phing (P) song song voi mt phing (Q) va cit mat cau (S) theo
giao tuyén la mot duong tron c6 chu vi bang 6z? Biét phuong mit phang (P) c6 dang:
X+by+cz+d =0, khi d6 gia tri cua biéu thec T =b+c+d bang bao nhiéu?
Traloi: ....................

L i giai
Pap an: 6
Mt cau (S) c6 tam 1(1;0;—2) va bankinh R=+/15.

Puong tron ¢ chu vi bang 67 nén c6 ban kinh r = 2—” =3.
T

M3t phing (P) song song Vi mit phang (Q) nén phuong trinh mit phang (P) c6 dang:
X-2y+z+D=0,D=-5.

Vi mit phang (P) cit mit cau (S) theo giao tuyén 1a mot dudng tron ¢ chu vi bing 67 nén
d(1;(P))=vR*-r* & d(1;(P))=+6

1-2.0-2+D|
< =
1 +(—2)2 +1°

«/6<:>|D—]J:6<:{D_1:_6<:> O_ s

D-1=6 {Dz?

Dbi chiéu diéu kién ta dugc D = 7. Do d6 phuong trinh mat phang (P):x—2y+z+7=0.
=T=b+c+d=6
Cau 134.Trong khong gian Oxyz, cho mat cau (S):(x-1)%+(y—-2)*+(z-3)* =1 va diém A(2;3;4).
Tap hop diém M thudc (S) sao cho dudng thang AM tiép xdc véi (S) la mat phang co6 phuong trinh
dang: x+by+cz+d =0. Tinh gia tri cia biéu thac T =b+c+d.
Traloi: ....................
Loi giai
Pap an: -5
D& thiy A nam ngoai mat cau (S). Tam mat cau 1a 1(1;2;3).
Puong thing AM tiép xic v6i (S) < AM L IM < AM.IM =0
& (X=2)(x-D+(y-3)(y-2)+(z-4)(z-3)=0
S X-1-D(x-)+(y-2-1)(y-2)+(z—-3-1)(z-3)=0
S X=12+(y-2°+(z-3)° - (x+y+2-7)=0
SX+y+2-7=0 (Do (x-1D)*+(y-2)*+(z2-3)*=0).
Vay tap hop diém M can tim Ia mat phang c6 phuong trinh: X+y+2z-7=0

=T=b+c+d=-5
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Cau 135.Trong khdng gian voéi hé truc Oxyz, cho diém A(Z;—Z;Z) va mat cau
(S):x*+y?+(z+2)°=1. Piém M di chuyén trén mat ciu (S) dong thoi théa man OM.AM =6. Tap

hop diém M 1a mit phiang c6 phuong trinh dang: 2x+by+cz+d =0. Tinh gi4 tri caa biéu thic

T=b+c+d.
Traloi: .......coooen .

L i giai
Pap an: 13
Goidiém M (x;y;z)e(S) 1a diém can tim.
Khi d6: X2+y2+(z+2)2 =loxX+y +22+4z+4=1 x> +y? +2°=-4z-3 (1)
Taco: OM =(x;y;z) va AM =(x—2;y+22-2).
Suyra OM.AM =6 < x(x—2)+y(y+2)+2(2-2)=6
S X +y* +7°-2x+2y-22=6 (2)
Thay (1) vao (2) ta dugce
—47-3-2X+2y-22-6=0<2x-2y+62+9=0.
Vay tap hop diém M can tim & mit phang c6 phuong trinh 2x—2y+62+9=0
=T=b+c+d =13
Cau 136.Trong khang gian véi hé toa do Oxyz, cho mat ciu (S):(x-1)"+(y-1)"+(z-1)" =1 va
diém A(2;2;2). Xét cac diém M thuoc mit cau (S) sao cho duong thang AM ludn tiép xtc véi (S).

Tap hop diém M 1a mat phiang c6 phuong trinh dang: x+by+cz+d =0. Tinh gi4 tri cua biéu thac

T=b+c+d.
Traloi: .......coooen .

Loi giai

Pap an: -2

Mit cau (S) c6tam 1(L11), ban kinh R=1.

Ta ludn c6 AMI =90°, suy ra diém M thudc mit cau (51) tam E 13 trung diém ciia Al duong kinh Al .
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2 2 2

Véi E(Eggj ban kinh R, = IE = (1) +(£] +(£j :ﬁ.

222 2 2 2 2

L (. 3Y 3Y) 3Y 3, o, .,
Phuong trinh mét cau (S, ): X=Z | Y5 H 2y =X Y e -3x-3y-3z+6=0
Viy diém M c6 toa do thoa mén hé:
(x=1)" +(y-1)"+(z-1)" =1 o X2 +y?+22-2x-2y-272+2=0
X2 +y?+72-3x-3y-3z+6=0 |[X’+Yy +2°-3x—3y—37+6=0
Trir theo vé hai phuong trinh cho nhau ta dugc: X+y+z-4=0.
=T=b+c+d=-2

Cau 137.Trong khong gian véi hé truc toa do Oxyz , cho ba diém A(a;0;0), B(0;b;0), C(0;0;c) vai

R 12 s ik , . 3
a, b, c>0. Biét rang (ABC) di qua diém M(77$) va tiep xuc voI mat cau
72 1 1 1
S)i(x-1) +(y-2) +(2-3)" =—=. Tinh S+ +=.
(8):0-1) +(y=2) +(2-3) == Tinh S+
Traloi: .....oooooviennne,
Loi giai
Pap an: 3,5

. , 8 . X Z
Phuong trinh doan chan cua mat phang (ABC) la: —+%+— =1.
a c

12
Vi diém M (7 = ;) thuoc mat phang (ABC)

GG e s

+ = +—+—=1= =7

3
= +_
a b c 7a 7b Tc c

2
b

< ey 12 . . 2 2 2 12
Mt khac mat phang (ABC) tiep xtic voi (S)(x-1) +(y-2)" +(z-3) =—

p . : . |72
= khoang cach tir tam 1(1,2,3) cta cau ti mét phang (ABC) la /7

1.2 3
a b c 4_ 72

=d(1,(ABC))=E 2= |2 \§+Z+§ 7
2ttt 2
a~ b® ¢
7-1 72 1 1 1 7
:‘d("ABCDZ%: AR a
PYILI LY
a b® ¢
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Cau 138.Trong khong gian Oxyz , cho cac diem M (2;1;4), N(5;0;0), P(L-3;1). Goi I (a;b;c)la tam
cua mat cau tiép xdc véi mat phang (Oyz) dong thoi di qua cac diém M,N,P. Tim c biét rang
a+b+c<5.
Traloi: ....................
Léi gii

Pap an: 2
Gid sir mat cau (S) da cho co phuong trinh dang: x* +y? +z*> —2ax—2by —2cz+d =0.
Tur dé bai ta co:

M (21;4)e(S) < —-4a-2b—-8c+d =-21(1)

N (5;0;0)e(S) < —10a+d =-25 (2).

P(L-31)e(S)<= -2a+6b-2c+d =-11 (3).

Hinh chiéu cua diém 1 (a;b;c) 1én mat phang (Oyz) 1a H (0;b;c) = HI =(;0;0)= HI =[a.

Mat ciu (S) tiép xtic véi mat phing (Oyz)=> IH =|a| = Va® +b? +c? —d < b? +c? —d =0(4).
Tu (1); (2); (3) ta co:

b=2-a

c=a-1

d =10a-25
Thé vao phuong trinh (4) ta duoc: a®> —-8a+15=0<a=5va=3.
Truong hop 1: a=5=b=-3,c=4=a+b+c=6>5=loai.
Truong hop 1: a=3=b=-1c=2=a+b+c=4<5=nhan.
Viy ¢ = 2 thoa yéu cau dé.
Cau 139. Trong khong gian Oxyz , cho mat cau (S): x* + y? +(z 1) =4 va diém A(2;2;2). Tir A ké
ba tiép tuyén AB, AC, AD véi B, C, D Ia cac tiép diém. Biét phuong trinh mét phang (BCD) c6
dang: 2x+by+cz+d =0. Tinh gia tri cua biéu thac T =b+c+d.
Traloi: ....................

Loi giai

Pap an: -2
Mt cau (S) cotam 1(0;0;1), ban kinh R=2.
Co 1A=(2;2;1) = 1A=3.

Tam giac ABI vudng tai B néntacd AB=+1A?—IB? =+/5.
Goi H(x;y;z) la chan dudng cao ké tir B cua tam giac ABI .
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2
Taco: IB*=IH.IA= IH :E:ﬂ: IH :ﬂ.IA.
IA 3 9

x—O:E.Z x:§

9 9
Tt suy ra dugc mzﬂﬁ: y—0:i2<:> y:§ —H SSE
9 9 9 999

z—lzﬂ.l z:E

9 9

Mat phang (BCD) vuéng géc véi duong thing 1A nén nhan 1A =(2;2;1) 1am vecto phap tuyén. Hon
nita mat phang (BCD) di qua diém H .

Vay (BCD) ¢6 phuong trinh: 2.(x—§)+2.(y—§j+l.(z—%):0 < 2X+2y+2-5=0.

=T=b+c+d=-2

Cau 140.Trong khdng gian Oxyz, cho hai mat cau (S): x*+y? +(z—1)2 =25 va (S'):
(x—1)2+(y—2)2 +(z—3)2 =1. Mat phang (P) tiép xdc (S') va cit (S) theo giao tuyén la mot duong
tron c6 chu vi bang 67z. Biét phuong trinh mat phang (P) c6 dang: x+by+cz+d =0. Tinh gia trj ciia

biéu thac T =b+c+d.

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

Loi giai

Pap an: -10

Mit cau (S) c6tam 1(0;0;1), ban kinh R=5, mit cau (S') cotdm 1'(1;2;3), ban kinh R’ =1

Vi I =3<R-R’=4 nén mit cau (S’) nam trong mit cau (S).

Mt phing (P) tiép xtc (S') =d(I',(P))=R’'=1; (P) cat (S) theo giao tuyén la mot duong tron co
chu vi bang 67 (suy ra bén kinh duong tron 12 r=3) nén d(1,(P))=vR*-r? = 4.

Nhan thdy d(1,(P))-d(1',(P))=1" nén tiép diém H cia (P) va (S') ciing 1a tam dudng tron giao

cia (P) va (S). Khido, (P) 1a mat phang di qua H, nhan 11" =(1;2;2) lam vecto phap tuyén.
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w| s
w| o

1)

4
3
Taco: 1H =217 e Vi _8 :>H(
3 3
11
3

Phuong trinh mat phang (P): X—§+2(y—§j+2[z—l—;j=0 & X+2y+22-14=0.

=T =b+c+d=-10
Cau141.Trong khong gian Oxyz, cho ba mat ciu (S,):(x+3)" +(y-2) +(z—4) =1,
(Sy): X +(y—2) +(z-4) =4 va (S,): X’ +y*+ 22 +4x—4y-1=0. Hoi c6 bao nhiéu m3t phing tiép
xUc véi ca ba mat cau (S,), (S,), (S;)?
Traloi: ..................

L i giai

Pap an: 2

Ta co: (Sl)i{ll(_3;2;4)1 (Sz):{|2(0;2;4)1 (83):{I3(_2;2;0)

R =1 R, =2 R, =3

= 1,1,=3=R +R,=(S,),(S,) tiép xtic véi nhau tai M .
Taco W:zﬁm’:%@': M (-2;2;4)

Cat hai mit cau (S,),(S,) theo phuong chita duong ndi tAm ciia ching ta c6 thiét dién 1a hai dudng tron

lom (C,).(C,).

Truwdng hep 1: Mt phing qua M vudng goc véi 1,1, c6 phuong trinh 1a (a):x+2=0ma
d(13;(a))=0=(a) khong tiép xiic véi (S,) = LOAL

Trudng hgp 2: N 13 tAm vi tw ngodi ciia (C,),(C,) = NI, =2NI, =211, = N(-6;2;4).
Goi (P) I mat phing tiép xtc voi 3 mit cdu. (P) qua N va cé vipt Ia n(La;b)

= (P):x+6+a(y-2)+b(z-4)=0 < (P):x+ay+bz-2a-4b+6=0.
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d(1;(P))=1 3=+1+a>+b* 13
C6: {d(Li(P) =2 = {o=2lraisb? o 4
d(1LiP)=3  |jap—g/=31+a’+b® |P=

Véi b _18 =a’= 4 (loai)
4 16

Vi b= a? =100 o 5 - VI3
4 16 4

Vay c6 2 mit phang tiép xtc véi 3 mit cau (S,), (S,), (S;).
Céu 142.Trong khong gian voi hé toa do Oxyz cho A(-3;L1),B(L,-1L5) va mat phang
(P):2x—y+2z+11=0. Mat cau (S) diqua hai diém A, B va tiép xuc véi (P) tai diém C . Biét C lubn
thudc mot dudng tron (T) cé dinh. Tinh ban kinh r cta duong tron (T).
Traloi: ....................
Léi gii
Dap an: 4
Taco AB =(4;-2;4) vamp (P) co vec to phap tuyén n = (2;-1;2). Do do AB vudng goc voi (P).
Gia str mdt cau (S) c6 phuong trinh x? +y? +2° —2ax—2by —2cz+d =0.
Mat cdu (S) di qua hai diém A, B néntaco

9+1+1+6a—-2b—-2c+d =0 - ba—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.
_|2a—b+20+11_5

Mt cu () tiep xac voi (P) néntaco d(1,(P))

3
4 - ™~
) \\-\.
.'"lr l‘.\""._
|" I"
M I |
II I|
.\x ,
\, .
B " ~ -
C

Taco AB =(4;-2;4)= AB=+16+4+16=6. Goi M I trung diém AB ta co

d(C,AB)=1IM =+/5?-3? =4. Vay C ludn thugc mét duong tron (T ) ¢ dinh c6 bankinh r = 4..
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Cau 143.Trong khong gian véi hé toa do Oxyz, cho diém 1(123) va mit phang

(P):2x-2y-z—-4=0. Mt cau tam | tiép xtc véi (P) tai diém H (a;b;c). Tinh gia trj cua bieu thuc

T=a+b+c.
Traloi: ...coovveeeeee. ..

Loi giai
Pap an: 5
Toa dd diem H I3 hinh chiéu ciia diém | trén mat phang (P).

X=1+2t
Phuong trinh dudng thang d qua | va vudng goc véi mit phang (P) la: qy=2-2t.
z=3-1

Toa do diem H 1a giao diémcua d va (P), taco: 2(1+2t)-2(2-2t)—(3-t)-4=0<1t=1
Vay H(3,0;2) =>T=a+b+c=5
Cau 144. Trong khong gian Oxyz, cho mat cau (S): x> +y®+2z* +4x—6y+m=0 (m la tham sb) va

X=4+2t
duong thang A:{y=3+t . Biét duong thang A cit mat cau (S) tai hai diém phan biét A,B sao cho
z=3+2t

AB=8. Timgidtricaa m.

Traloi: .....ooooevviennnn,
Loi giai
Pap an: -12
M Ams A
R

Goi H la trung diém doan thang AB=>IH L AB , HA=4.
Mat cau (S) cotam 1(-2;3;0), bankinh R =+13-m, (m<13).

Puong thang A diqua M (4;3;3) vacé 1 véc to chi phuong u=(2;1; 2).

Ta co: W:(G;O;?,):{W, a]z(—3;—6;6):|H :d(LA)_‘[W’a]‘

S S Y
u

Tacod: R?=IH? +HA’ ©13-m=3F+4  =om=-12.
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PHAN IV. Cau tyw luin. Mdi ciu héi thi sinh trinh bay cach giai tw luan.
Cau 145. Cho Xx,y,z la ba s6 thuc thoa X2 +y?+2° —4x+6y—2z-11=0. Tim gié4 tri lén nhat caa
P=2x+2y-z.
Loi giai

Tacl: P=2x+2y-z< 2x+2y-z-P=0 (1).
Lai c6: X*+y* +2° —4x+6y—217 —11=0<:>(x—2)2 +(y+3)2 +(z—1)2 =25 (2)
Xét trong hé truc toa do Oxyz, ta thdy (1) 1a phuong trinh ciia mot mét phang, goi la mp () va (2) la
phuong trinh ciia mot mat cau (S) tam 1(2;-3;1), ban kinh R=5.
Gid tri I6n nhat cua P =2x+2y—z la gia tri 16n nhat cia P d¢ («) va (S) c6 diém chung, diéu ndy
2.2+2.(-3)-1.1-P|

\22+2° +(—l)2

tuong dwong v6i d(1,(a))<R < <5< |P+3<15< -18<P<12.

Vay maxP =12.
Cau 146.Trong khdng gian Oxyz, cho diem A(-3;3;-3)thudc mit phing (a):2x-2y+2z+15=0va

mit cau (S):(x—2)* +(y—3)* +(z—5)* =100 . Duong thang A qua A, nam trén mat phang (a) cit (S)

tai A, B.Dé do dai AB nho nhét thi phuong trinh duong thang A ¢6 dang . Tinh

X+3 y-3 7 +3
11 b

gia tri biéu thic T =a+b.
Loi giai
Mit cau (S) c6tam 1(2;3;5), ban kinh R=10. Do d(l,(«)) <R nén A ludn cit (S) tai A, B.
Khi d6 AB=4/R?~(d(1,A))". Do d6, ABnho nhét thi d(1,(A)) I6n nhit nén A 1a duong thing nam

trong (o), qua A va vuéng géc véi Al . Do d6 A ¢6 vécto chi phuong U, = [N@] = (16;11;-10)

Vay, phuong trinh ctia A : Xt3_y-3_z +3.
16 11 -10

=T=a+b=6
Cau 147.Trong khong gian Oxyz, cho hai diém A(3;0;2), B(3;0;2) va mit cau
x*+(y+2)* +(z-1)* = 25. Phuong trinh mat phang (&) di qua hai diém A, B va cit mit cau (S) theo
mot duong tron ban kinh nho nhét c6 dang 3x +by +cz+d =0. Tinh gia tri biéu thic T =b+c+d .

Loi giai

Mt cau (S) c6 tam 1(0;-2;1), ban kinh R=5. Do IA=+/17 <R nén AB luén cét (S). Do d6 (a)

ludn cét (S) theo dudng tron (C) ¢d ban kinh r = \/Rz —(d(1 ,(a)))2 . D& ban kinh r nho nhét

< d(1,(P)) 16n nhit,
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Mt phang (a) di qua hai diém A, B va vudng goc véi mp(ABC).

Taco AB=(L-1-1),AC=(-2;-3;-2) suy ra (ABC) c6 vécto phap tuyén n= [ﬁ E] = (-1 4;-5)
(0) €6 Vécto phap tuyén n, = [ﬁ, ﬁ] = (-9-6;-3) =-3(3;2:1)

Phuong trinh («):3(x—2)+2(y-1)+1(z2-3)=0< 3x+2y+z-11=0.

=T=b+c+d=-8

Cau 148.Trong khong gian véi 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 véi
vecto U(L0;1) va khoang cach gita M va N I6n nhit. Tinh MN2,

L i giai
Cach 1

; .
Mt phang (P) co vtpt fi=(1-2;2). Mat cau (S) c6 tam 1(-1; 2; 1) va ban kinh r=1. Nhan thay
rang goc gitta U va i bang 45°. Vi d(l; (P)):2>1:r nén (P) khong cat (S)

NH
sin45°

va chi khi NH 16n nhét. Diéu ndy xay rakhi N=N’ va H=H’ véi N’ 1a giao diém cua duong thing

— NH+/2 nén MN 16n nhét khi

Goi H 1a hinh chiéu cia N 1&n (P) thi NMH =45° va MN =

d qua I, vudng goc (P) va H' Ia hinh chiéu cia | 1én (P).

Lacdé NH,, =N'H'=r+d(1; (P))=3 va MN_, = NP _ 3./ = MN2 =18,
sin45°

Cach 2
|F1-22+21-3

V12 + 2% 422

(S) cotam 1(-1;2,1) vaban kinh R=1. Tacé: d(1,(P)) =2>R.
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P

Goi H Ia hinh chiéu vuéng géc cia N trén mit phang (P) va « la goc gitta MN va NH .
Vi MN cing phuong v6i U nén géc o c6 sé do khong doi, o = HNM .

C6 HN = MN.cosa = MN = HN nén MN lén nhit < HN Ién nhat

cosa
< HN =d(1,(P))+R=3.
. _ - —\ 1 1 B 2
Co COSa—‘COS(U,nP) =77 e MN =——HN =3J2 = MN?=18,

Cau 149.Trong khong gian Oxyz, cho mit ciu (S):(x—3) +(y—-1)’+2z*=4 va duong thing

X=1+2t
d:{y=-1+t,(teR). Mat phang chia d va cit (S) theo mot duong tron ¢d ban kinh nho nhat co
z=-t

phuong trinh 1a dang ax +y+cz+d = 0. Tinh gia tri biéu thuc T = 2025a + 2026¢ +d .
Loi giai

Mit cau (S) c6tam 1(3;1;0) va ban kinh R =2,

Goi H 1a hinh chiéu cta | trén d .

Hed o H(1+2t;-1+t;-t); H =(-2+2t;-2+1t;-t).

Vécto chi phuong cia d 1a u, =(2%-1).

IHU; =0 < 2(—2+2t)+1(-2+t)+t=0 <> t=1.Suyra H(3,0;-1) = IH =2.

Goi (P) la mit phing chira dudng thing d va cit mét cau (S) theo dudng tron ¢ ban kinh r. Ta co
=R =[a(1(P))] =fa-[a(1(P))]
Ma d(1,(P))< IH =2 nén r=\/4—[d(|,(F>))]2 >\4-IH? :4/4—(\/5)2 =2,

Suy ra minr =+/2,, dat duoc khi IH L(P).

Khi d6 mit phing (P) di qua H (3;0;-1) nhan IH =(0;~L-1) lam mét vécto phép tuyén.

https://www.facebook.com/truongngocvy8/ Trang 24 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Phuong trinh mit phang (P)la: 0(x-3)-1(y-0)-1(z+1)=0 < y+z+1=0.

= T =2025a +2026¢ +d = 2027

Cau 150.Trong khong gian voi hé toa do Oxyz, cho hai diém A(3;-2;6),B(0;1;,0) va mat cau
(S):(x=1)"+(y—-2)° +(2—3)" =25. Mat phing (P):ax+by+cz-2=0 di qua A B va cit (S) theo

giao tuyén 1a duong tron c6 ban kinh nho nhat. Tinh T =a+b+c

Loi giai

Cach 1:

Mit cau (S) ¢ tam 1(12;3), ban kinh R =5,

Mit phing (P) c6 vec-to phap tuyén fi, =(a;b;c)
Theo gia thiét B(0;,0)e(P):b-2=0<b=2.
Tac6: AB =(-3;3,-6) cing phuong véi G =(1-12).

X=t
Phuong trinh dudng thang AB:{y=1—t
z=2t

Goi I' 1a ban kinh duong tron giao tuyén. K 1a hinh chiéu vudng goc ctia | 1én duong thing AB, H Ia
hinh chiéu vuong goc cua | 1én (P)

Tach: K e AB= K (t;1-t;2t) = IK = (t-1,-t-1,2t-3)

IK LAB= ABIK =0=t=1= IK =(0;-2;-1).

r=JR?=d?(1,(P)) = /25-d*(1,(P)) =v/25- IH*.

Taco:r, < IH,, .

MaIH<IK=IH , =IK< H=K :>(P)J_ IK =0, va IK cung phuong.

a=0 a=0 Ao 0
= fi, =k.IK = {b=-2k = k:—1:>{ _1:T:a+b+c:0+2+1:3.
C=
c=-k c=1

Cach 2:
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Mt cau (S) c6tam 1(1;2;3) vabankinh R=5

,{Ae(P) {3a—2b+60—2:0 {a:Z—Zc
Taco = =
Be(P)  |b-2=0 b=2

Ban kinh caa dudng tron giao tuyén 1a r = \/RZ —[d(l;(P))T - \/25—[d(|;(P))T

Ban kinh cua duong tron giao tuyén nho nhét khi va chi khi d(1;(P)) I6n nhét

Ja+2b+3c-2|  |2-2c+4+3c-2 (c+4)

Tace d(L(P)) Ja? +b? +¢? \/(2—2c)2+22+02 5¢° ~8c+8

, c+4) , ~48c? — 144¢ +192
Xetf(C): %:f(): -
) 2 (C+4)
(56° ~8c+8) y| )
5¢°—-8c+8
o c=1
f (c)_o@L:_4
Bang bién thién
X | —o0 —4 1 400

- 0 + 0 -

s iz
@\0/'\}
5

Vay d(1;(P)) lon nhat bing /5 khi va chikhi c=1=>a=0,b=2=a+b+c=3.

Cau 151. Trong khong gian Oxyz, cho hai diém A(L24),B(0;0;1) va mat cau

(S):(x+1)2+(y—1)2+22=4. Mt phang (P):ax+by+cz—4=0 di qua A B va cit (S) theo giao
tuyén 1a mot duong tron ¢ béan kinh nho nhat. Tinh T =a+b+c?
Loi giai

Taco: (S) cétam 1(-110) va bankinh R=2.

=(P):-2(b+6)x+by+4z—4=0.

a+2b+4c-4=0 a=-2b-12
Do A,Be(P)<:> o

c-4=0 c=4

Goi r 1a ban kinh ciia dudng tron 13 giao tuyén ctia (P) va (S) = r =\/R2 —d?(1,(P)), dé r dat gia tri

_ |p+g
J5b? + 480 +160

nhé nhit < d(1,(P)) dat gia trj Ion nhat. Ma d(1,(P))
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B8 pr(x)e Sy gy g

 J5x? +48x+160 (\/sz +48x +160)3 |

Xét hamsb f (x)

Bang xét bién thién:

f(x) - 0 +

f(x) | -1.34 /
\‘

f(-9)= 1,66

134

suy ra bang bién thién caa ham s y =|f (x)| la

X g

0 —9 _ +0

£(9)=166

13— 134
‘f (x .]| /
0

Dua vao bang bién thién, tacd: x=-9=b=-9=a=6=T =1.

Két luan: T =1.

Cau 152.Trong khdng gian véi hé toa do Oxyz , cho mit cau (S): (x-1)° +(y—2)° +(z-3)’ =9, diém
A(0;0;2). Phuong trinh mt phang (P):ax+2y+cz+d =0 qua A vacat mat cau (S) theo thiét dién la

hinh tron (C) ¢ dién tich nho nhat. Tinh gid tri bicu thic T =a+c+d .

Loi giai

(P)

Mit cau (S) cotam 1(1;2;3), ban kinh R =3.
Tacod IA=+6 <R = A nam trong mit cau (S).

Do d6 mat phang (P) qua A ludn cit mat cau (S) theo thiét dién 1a hinh tron (C) c6 ban kinh

r=+R?—IH? (v6i H Ia hinh chiéu cua 1(1;2;3) trén (P)).

Taluon co IA>IH =R —IH? >R?—IA? = r >R? - IAZ .
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Dién tich cta hinh tron (C) nho nhét khi ban kinh r nho nhét, tirc 2 r=vR* —IA* < H = A.

Khi d6 1A L (P) = mit phing (P) nhan IA=(-1;—2;-1) lam mt VTPT.
Vay phuong trinh mét phang (P): —x-2y—(z2-2)=0< x+2y+2-2=0..
=T=a+c+d=0
Cau 153.Trong khdng gian véi hé truc toa do Oxyz, cho midt ciu (S) c6 phuong trinh la
X’ +y®+2°—2x—2y—-6z+7=0. Cho ba diém A, M, B nam trén mat cau (S) sao cho AMB =90°.
Dién tich tam giac AMB ¢ gi4 tri I6n nhit bang bao nhiéu?
Léi gii
Taco (S):(x—1)2+(y—1)2+(z—3)2 =4 = (S) cotam 1(1;,1;3) vabankinh R=2.

Baira A, M, B nam trén mit cau (S) va AMB =90° = AB qua | = AB=2R=4.

MAZ + MB? _ AB? _
===

Taco SAMBzéMAMBs 4.

DAu "=" xay ra < MA=MB =22 - 22 va AB=4.

V2

Do do dién tich tam giac AMB c6 gia tri I6n nhat bang 4 .

143
2

Cau 154.Trong khong gian Oxyz, cho diém M (E,—;O] va mat cAu (S):x?+y?+2°=8. Pudng

thang d thay doi, di qua diém M, cdt mit cau (S) tai hai diém phan biét A,B. Goi S la dién tich l6n

nhat ciia tam giac OAB. Tinh S°.
Loi giai
Mt cau (S) c6 tam O =(0;0;0), ban kinh R=2+/2.
Tacé OM =1= M nam trong mit cau. Goi | 1a trung diém AB = Ol L AB.

Pit x=01 <OM = 0< x<1.

Khi d6 S, :%OI.AB:OI\/RZ—OIZ = xv/8-x2 = f (x).

2(4—x2) ] )
= f'(x)=——=-(0< x<1), ta c6 bang bién thién
8—x?
X 0 1
S (x) &
£(x) it
0

Vay maxS,.,; =~/7 khi Ol =1 hay | =M.
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=52=7

Cau 155. Trong  khéng  gian  Oxyz cho hai duwdng thing chéo  nhau

X=4-2t x=1
d:{y=t ,(teR),d,:{y=t',(t'eR). Mat cau co ban kinh nhé nhat tiép xdc véi ca hai duong
z=3 z=—t'

thang (d,),(d,) cotam I (a;b;c) . Tinh gia tri biéu thac T =2a+b+c.
Loi giai
Mit cau c6 ban kinh nhé nhat tiép xtic véi (d,),(d,) & mat cdu c6 duong kinh 1a doan vudng goc chung

cua (d,),(d,). Ldy A(4-2t;t;3)ed,;B(Lt;—t")ed,. A B la doan vudng goc chung khi va chi khi
ABu, =0 (Bt+t'=—6 [t=1
. = = .
ABu, =0 -t+2t'=-3 t'=-1
s R 3 L 3
Khido A(2;13);B(L-11). Suy ratam | 5;0;2 , ban kinh RZE'
=T=2a+b+c=5
Cau 156. Trong khdng gian véi hé truc toa do Oxyz , cho mat cau (S) :(x—l)2 +(y+2)2 +2°=4 c6tam

| va mat phang (P):2x—y+2z+2=0. Goi toa d diém M (Xy;Yy;Z,) thudc (P) sao cho doan IM
ngan nhat. Tinh gia tri biéu thic T =3a+6b+9c.
Loi gii
Taco tam | (1;,-2;0) va ban kinh R=2.
Khoéng céch tir | dén mat phang (P) ngén nhat khi M 1a hinh chiéu cta | 1én mit phing (P).
Xx=1+2t

Puong thang di qua | va vudng goc véi mit phang (P) c6 phwong trinh tham s61a {y=-2-t.Khido
z=2t

toa do cia M la nghiém ctia hé phuong trinh

1

X:__

3

X =1+2t x=1+2t 4
y t =S J =S 3
z=2t z=2t z——i
2X-y+22+2=0 2(1+2t)—(-2-t)+2(2t)+2=0 3
(=2

3

=T =3a+6b+9c=-21
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Cau 157.Trong khong gian véi hé toa do Oxyz, cho mit cau (S) tam I(L-2;1); ban kinh R=4 va

, -1 1 , .2 X R .
duong thing d :gzy—z :%. Mat phang (P) chira d va cat mat cau (S) theo mot duong tron co

dién tich nhé nhét. Biét phuwong trinh mat phang (P) c6 dang x+by+cz+d=0. Tinh gia tri biéu thirc

T=a+b+c.
Loi giai

Goi H (2t;1-2t;—1-t) la hinh chiéu cia | 1én duong thang d .

Taco: IHU, =0=>2(2t-1)-2(3-2t)-(-2-t)=0t =§:> H (f;—l;—Ej.

Vi IH=v10<4=R= d cit mjt cau (S) tai 2 diém phan biét.

Mit phing (Q) bat ki chita d ludn cit (S) theo mot duong tron ban kinh r.

Khidé r?=R*-d?*(1,(Q))=R*~d?(l,d)=16-10=6.

Do vy mit phang (P) chira d cat mit cau theo mot duong trdn cd dién tich nho nhat khi va chi khi
d(1,(P))=d(1,d) hay mat phing (P) diqua H nhan IH = (g;—;—%] lam vecto phép tuyén, do d6

(P) c6 phuong trinh x+5y-8z-13=0.
=>T=a+b+c=-16
Cau 158.Trong khong gian véi hé truc toa do Oxyz, cho cac diém A(0;-1;3),B(-2;-8;-4),
C(2;-1;1) va mit cu (S):(x=1)" +(y—2)" +(z-3) =14. Goi M (%, ; Yy 2y ) 1 diém trén (S) sao
cho biéu thitc [3MA - 2MB + MC| dat gid tri nho nhét. Tinh P =X, +Y,,

Loi giai
Goi J 1a diém thoa mén 3JA—2JB+JC =0 < 2J0+30A-20B+0C =0 <« 20J =30A—-20B+0C
=J(3;6;9).

Ma 3MA—2MB +MC =2MJ +(3JA-2JB + IC) nén ‘3W—ZW+M—C‘ :‘ZM—J‘

Do d6 ‘3m—2m+M—C

@‘ZW

min min

Mt khac: (S) c6 tam 1(1;2;3), ban kinh R =+/14 va 13 =214 >R = diém J nim ngodi mit cau
nén 1J cat mat cau (S) tai hai diéem M, ,M,.

X=1+2t
Phuong trinh dudng thang (IJ): y=2+4t,teR.
z=3+6t

https://www.facebook.com/truongngocvy8/ Trang 30 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw ludn 4 phan Dung chung 3 bg sdach

Xx=1+2t 1
y=2+4t L=7

z=3+6t 1’
(x—1)2+(y—2)2+(z—3)2 =14

Xét hé phuong trinh:

Suyra M, (2;4;6),M,(0;0;0),M,J =+14;M,J =314 .

Viy ‘SW— 2MB + MC

@‘ZW

<M=M,.

min min

P=x,+Yy,=2+4=6.
Céu 159.Cho mit chu (S):(x-2)"+(y—1)"+(z-3)" =9 va hai diém A(1;1;3), B(21; 9; -13).
biém M (a; b; ¢) thudc mat cau (S) sao cho 3MA? + MB? dat gié tri nho nhét. Khi d6 gid tri ctia bicu
thirc T = ab.c bang bao nhiéu?
Loi giai

Goi diém | thoa man 3IA+1B=0=1(6;3;-1).
Khi d6 3VA2 + MB? =3(MT +1A) +(MI +1B) = 4MI + 3IA% + 1B + 2MI.(31A + IB)
=4MI? +3IA” + 1B,
Do 3IA” +IB? khong dbi vi ba diém A;B;l ¢ dinh nén 3MA” + MB? dat gi4 tri nho nhat khi MI nho
nhat. Khi d6 M 1a giao diém ctia duong thing 13 véi mit cau (S), (J(2;1;3) la tam cia mit cau
(5))-

X=2+2t M1(4;2;1)

Ta c6 phuong trinh dudng thing 1J A =1+t =>1Un"(S)= .
phuong g thing z—s—Zt (S) M,(0:0:5)

Kiém tra IM, < IM, (3<9) nén M, (4;2;1) la diém can tim. Viy T =ab.c =8.
Cau 160. Trong khong gian toa do Oxyz, cho 2 diém A, B thay do6i trén mat cau x*+y*+(z-1)* =25
thoa min AB = 6. Gia tri I6n nhit cta biéu thire OA* —OB? bang bao nhiéu?
Loi giai
Mt cau x> +y*+(z-1)* =25 c6 tam 1(0;0;1).
Vi A B cing thuoc mat cau tim | nén IA=1B.
OA? -OB? =(OA) (OB =(Oi + IA) (O + 1B)
= 2&(VA—E) = 201.BA=201.BA.cos¢, Véi ¢ :(a,ﬁ).
Suy ra biéu thirc OA* —OB? dat GTLN khi va chi khi ¢ =0.

Vay max(OA’ -OB?)=2.1.6.c0s0=12.
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Cau 161. Trong khong gian voi hé truc toa do Oxyz,cho mit cau (S):(x—1)" +(y—-2)" +(z+1)" =9 va
hai diém A(4;3;1), B(3;1;3); M la diém thay doi trén (S). Goi m,n la gia trj 16n nhét va gia tri nho
nhét caa biéu thirc P = 2MA? —MB?. Tinhgiatri T =m-n.
Loi giai

Xét diém | sao cho: 21A—1B=0. Gia st |(xy;z), taco:
ﬁ\(4—x;3—y;l—z),@(3—x;1— y;3-12).

2(4-x)=3-x
Do dé: 2IA-1B=0<{2(3-y)=1-y < I(5;5-1).

2(1-2)=3-z

Do d6: P = 2MA? — MB? = 2(W+E)2 —(W+@)2

= 2MI” 4+ 2IA” +4mm_(w2 LB+ zw.ﬁa’)

Ml +2IA ~1B" +2MI (21A-1B) = MI” + 21A° - 1B? + 2MI (21A- IB)

=MI? +21A” - IB%.

Do I ¢6 dinh nén 1A?, IB? khong dbi. Vay P I6n nhit (nho nhéat) <> M1? I6n nhat (nho nhit). < MI 16n
nhét (nhé nhat) <> M 1a giao diém clia dudng thang IK (véi K (12;-1) la tdm cua mit cau (S)) véi mit
cau (S).

Ta c6: MI di qua 1 (5;5;~1) va ¢6 vecto chi phuong 1a KI(4;3;0).

X=1+4t
Phuong trinh cia MI la: Sy =2+3t
z=-1.

Toa do diém M can tim Gmg vé6i gia tri t 1a nghiém cta phuong trinh:

(23
(1+4t—1)2+(2+3t—2)2+(—1+1)2:9<:>25t2:9<:> 53
t=—2.
5
Vi t:§:> Ml(g;g;—q: M, I =2 (min).
5 5 5
. 3 71 m=P,_ =48
Véit=——=M,| ——;=;-1|= M, I =8 (max). Vay = m-n=060.
5 55 n=pP. =-12

Cau 162. Trong khdng gian véi h¢ truc toa do Oxyz, cho hai diém A(2,-2;4), B(—3;3;,—1) va mat cau
(S):(x=1)"+(y—3)" +(z-3) =3. Xét diém M thay ddi thuoc mat cau (S), gia tri nho nhét cua

2MA? +3MB? bang bao nhiéu?
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Loi giai

Mt cau (S) c6 tam |(13;3) béan kinh R=+/3.
Goi E la diém thoa man: 2EA+3EB=0. Suyra E(-111).
7 VT ==\? IV T=] =5\
Xét P:ZMA2+3MBZ:2(ME+EA) +3(ME+EB) —5ME2 + 2EA? + 3EB2.
P dat gia tri nho nhét khi va chi khi ME dat gi4 tri nho nhét.

IE =24/3>R suyradiém E nim ngodi mit cAu nén ME nho nhét bing

IE-R=2/3-3=43.
Viy P =2MA? +3MB? =5ME” + 2EA’ + 3EB* =105.
Cau 163. Trong khong gian véi h¢ toa do Oxyz, cho bén diem A(L,0;0), B(2;13), C(0;2-3),

D(Z;O;\ﬁ). Goi M 1a diém thuoc mat cau (S):(x+2)2+(y—4)2+22=39 théa man

MA?Z +2MB.MC =8. Biét rang doan thing MD dat gi4 tri I6n nhat. Tinh MD?.

Loi giai

+ Mt cau(S): (x+2)% +(y —4)* +2° =39¢6 tam la 1(~2;4;0), ban kinh R =+/39.
Goi M(X,y,2)e(S). Taco: x>+ y*+z>=19—-4x+8y.

MA? = (x—1)* + y* +2° =20 - 6x + 8y .

W:(Z—x;l—yﬂ—z); M—C:(—X;Z—y;—3—z).

MB.MC = —2x+ X2 +2-3y+y?—9+22=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.
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Dodo M e(P):—x+y+2=0.

8 , . . .
Tacé d(I;(P)) =ﬂ=\/32 <+/39 nén mat phang (P) cat mit cau (S) theo giao tuyén la duong tron
V2

(C)cé ban kinh R, véi R, =+R? —d? =+/39-32 =/7 .
D,M (P)
D,M e(S)

Do d6 d6 dai MD I6n nhét bing MD = 2R, =27 = MD? =28.

Mat khac ta co { = D,M €(C).

Cau 164.Trong khong gian Oxyz, cho cac diém A(0;0;2) va B(3;4;1). Goi (P) la mat phing chira
duong tron  giao tuyén cua hai  mat  chu  (S,):(x-1) +(y-1) +(z+3) =25 vai
(S,):x*+y*+2°-2x-2y-14=0. M, N Ia hai diém thudc (P) sao cho MN =1. Gia tri nho nhat cua

AM + BN bing bao nhiéu?

Loi giai

s
# i ks H

Fd I &

e

A Al

o {(Sl):(x—l)z+(y—l)2+(z+3)225 (1)

(S,):xX*+y*+72°-2x-2y-14=0 (2)

-—-4 O

Lay (1) trr (2), ta duoc 62 =0 hay

(P):z=0 ticla (P)=(Oxy).

DE thiay A, B ndm khéc phia doi véi (P), hinh chiéu cua A trén (P) 1a O, hinh chiéu cua B trén (P)
la H(3;4;0).

L4y A' sao cho AA'=MN.

Khidé AM +BN = A'N + BN > A'B va cuc tri chi xay ra khi MN cung phuong OH.

Lay Wzoer(E;ﬂ;Oj.

Khi d6 vi AA' = MN nén A'@;%;O). Do d6 AM +BN = A'N +BN > A'B=5.
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Cau 165. Trong khdng gian véi hé toa @ Oxyz , cho mat cau (S):X*+Yy* +2° —2x—4y—4=0 va hai

diém A(4;2;4), B(;4;2). MN la day cung cua mat cau thoa man MN cung huéng véi G = (0;41) va
MN = 4+/2.. Tinh gi4 tri I6n nhét cia |AM —BN|.

Loi giai

Tam 1(1;2;0), ban kinh R =3.

Tacd IA=(3;0;4)= IA=5, IB=(0;2;2) = IB = 2+/2 nén diém A(4;2;4) nim ngoai mit ciu (S) va
diém B(L;4;2) nam trong mit cau (S).

Do MN ciing hudng véi G = (0;1;1) suyra MN =(0;k;k),k >0 do MN =42 suyra MN =(0;4;4).
Goi A'=T_(A),suyra A'=(4;6;8). Khid6 AMNA' la hinh binh hanh nén AM = A'N

Taco |AM —BN|=

AN -BN|< A'B, diu bing xay rakhi A’ N, B thing hang <> N 1a giao diém ciia

mit cau v6i dudng thing A'B. (Piém N ludn ton tai).

AB = (-3-2,-6) suyra AB=./(-3)?+(-2)? +(-6)* =7.
Viy |[AM -BN| =AB=7.
Cau 166.Trong khong gian véi hé toa do Oxyz, goi diém M (a;b;c) (véi a, b, ¢ la cac phan s téi
gian) thudc mat cau (S):x*+y?+2z°—2x—4y—4z-7=0 sao cho bicu thirc T = 2a+3b+6¢ dat gid tri
I6n nhat. Khi d6 gia tri biéu thirc P =2a—b+c bang bao nhiéu?

Loi giai
X +y +2°-2x—-4y-47-7 =0<:>(x—1)2 +(y—2)2 +(z—2)2 =16.

M (a;b;c)e(S)c>(a—1)2+(b—2)2 +(c—2)2 =16.

Taco: [2(a-1)+3(b-2)+6(c-2) < [(2°+3" +6%) [(a-1)*+ (b-2)" +(c-2) |

< |2a+3b+6c-20|< 28 = 2a+3b+6¢—20< 28 = 2a+3b+6c <48,
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15
a:_
2a+3§’+f’°‘248 2a+3b+6c = 48 276
Du "=" xay ra khi: %:% 3a-2b=-1 b=
a-1 c-2 3a-c=1 C_@
2 6 7
Vay P=2a—b+c:2.E—§+§:6.
77 7

Cau 167.Trong khdng gian véi hé toa do Oxyz , cho hai diém A(-2;2;-2); B(3;—3;3).Diém M trong

o MA 2 o ,
khong gian thoa mén ng.Khl do dai OM 16n nhat, tinh OM *,

Loi giai
Goi M (x;y;2).
Taco MA_2 . 3\A = 2MB < IMA® = 4MB?
MB 3

<9 (x+2)" +(y=2) +(2+2)" |= 4| (x=3)" +(y+3)" +(2-3)'|
S X+ Yy +7°+12x-12y+122 =0
<:>(x+6)2+(y—6)2+(z+6)2=108.

Nhu vay, diém M thudc mit cau (S) tam 1(-6;6;-6) va ban kinh R =+/108 = 63 .

Do d6 OM I6n nhét bing O + R = \/(=6)° + 6% +(—6)’ + 643 =121/3 = OM > = 432.
Cau 168.Trong khong gian Oxyz, cho mit cau (S):x2+y2+22+2x—4y—22+%:0 va hai diém

A(0;2,0), B(2-6;-2). Piém M (a;b;c) thuge (S) thoa min MAMB cO gi4 tri nhé nhat. Téng
a+b+c bang bao nhiéu?

Loi giai
(S):x2+y2+22+2x—4y—22+%:0 <:>(S):(x+1)2+(y—2)2+(z—1)2:E.

J6

Mit cau (S) cotam 1(-1;2;1), ban kinh R==>.

N

Vi IA=+2 >R va IB=+/82 >R nén haidiém A, B nim ngoai mt ciu (S).

Goi K 1a trung diém doan thing AB thi K (1-2;-1) va K nam ngoai mit cau (S).
Ta c6: MAMB :(W+@).(W+@)

= MK? +W.(@+K_B')+TA.@ = MK? — KA?,

Suy ra MA.MB nho nhét khi MK? nhé nhét, tire 13 MK nhé nhét.
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banh gia: IM +MK > IK = R+MK > IK = MK > IK-R.

Suy ra MK nhé nhit bang IK—R, xayrakhi | , M, K thing hang v& M nam giita hai diém | , K .

Nhu vdy M 1a giao diém cua doan thang IK va mit cau (S).

C6 K =(2—4-2), IK =22 +(-4) +(-2) =26 =4R =4IM .

1

2=4(a+1) a=-3
Suyra IK=4IM < {-4=4(b-2) & {b=1
—2=4(c-1) el
2

Vay a+b+c=1.
Cau 169. Trong khdng gian Oxyz cho mit cau (S): X’ +Yy*+2z°=1. Piém M &(S) c6 toa do duong;

mat phing (P)tiép xdc voi (S)tai M cit céc tia Ox; Oy; Oz tai cic diém A, B, C. Gia tri nho nhét

cua biéu thuc T =(1+OA?)(1+0B?)(1+0C?) bang bao nhiéu?

Loi giai

(S) cotam (O) vaban kinh R=1.

Theo d¢ bai taco A(a,0,0);B(0,b,0);C(0,0,c); (a,b,c>0)khi d6 phuong trinh mat phang (P) la:

§+X+E:1.

a C

(P) tiép xdc véi (S) taiM e(S) @d(O;(P))zlcﬁzl
a’ b ¢

& abe =+a%h? +b%c? +c%a? >y3¥a’b'c* =abc>3y3 (1)vi (a,b,c>0).
Khi d6:T =(1+O0A’)(1+0B?)(1+0C? ) = (1+a’)(1+b* ) (1+¢?)

=T=1+a%+b?> +c?+a%’ +b%c’ +c?a’ +a%h’c® =1+a? +b? +c* + 2a®b’c?
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Mat khéc 1+a” +b*+c® +2a’h’c’ >1+33a’h’c’ +2a’h’c’ > 64 (2)=T >64.

Vay gia tri nho nhat cia T 12 64 khi (1) va (2)xay ra ddu bing < a=b=c=+/3.

Cau 170.Trong khong gian véi hé toa d Oxyz, Cho diém A(2t;2t;0), B(0;0;t) (véi t >0). Piém P di

dong thoéa man OP.AP +OP.BP + AP.BP = 3. Biét rang c6 gié tri t :% vG6i a, b nguyén duong va %
ti gian sao cho OP dat gi4 trj 10n nhat bang 3. Khi d6 gia tri cia Q =2a+b bang bao nhiéu?
Loi giai
Goi P(x;y;z) , ta co: @:(x; y;z),ﬁ:(x—Zt;y—zt;z),@:(x; y;z—t)
Vi P(x;y;z) théa mdn OP.AP +OP.BP + AP.BP =3
& 3X°+3y? +32° — A -4ty - 2t7-3=0 = X* + y* + 7° —%tx—%ty—%tz—lz 0

Nén P thudoc mat cAu tAm I(%%%) R=+/t?+1.

Tacé Ol =t <R nén O thudc phan khong gian phia trong mat cau.

pé OP_ thi P, 1, O thang hang va OP =0l +R.
Suyra OP_ =0l +R < 3=t++/t* +1. Tir 46 tim dugc t=g Suyraa=4,b=3

Viy, Q=2a+b=11.
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CHU DE 2

UNG DUNG MAT CAU TRONG THU'C TIEN

1. VI TRI TUONG POI GIUA MOQT PIEM VOI MAT CAU
Cho mit cau tam S(I;R)

e Néu IM =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 mat cau.
2. VI TRI TUONG POI GIUA MAT PHANG VOI MAT CAU

Cho mit phing (P):ax+by+cz+d =0 va mat cau (S) cotam 1(x,;y,;z,) vabankinh R . Dé xét

vi tr twong d6i cua mat phang (P) va mit cau (S), ta lam nhu sau:

_|ax, +by, +cz, +d|

e Tinh d(I;(P)) ‘n

(P)
e S0 s&nh véi ban kinh R
+ Néu d (I H( P)) >R thi mit phang khong cit mit cau
+ Néu d (I ;(P)) =R thi mat phang tiép xtc mit cau
+ Néu d (I ;(P)) <R thi mit phang cit mit cau
3. VI TRI TUONG POI CUA PUONG THANG VOI MAT CAU
Cho mit cau (S) 6 tam |, ban kinh R va duong thing d c6 vecto chi phuong U, diém M ed . Dé
X€t i tri twong doi gitra dudng thing d va mit cau (S), ta lam nhu sau:
, [a:wr]
e Tinh d(I ;d):T
e S0 s&nh véi ban kinh R
+ Néu d (1 ;d) >R thi duongthang d khéng cit mat cau (S)
+Néu d(1;d)=R thi duong thang d tiép xtc véi mit cau (S) tai H.

+Néu d(1;d)<R thi duong thang d cit mat cau (S) tai hai diém phén biét A, B.
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PHAN A

TU LUAN PHAN DANG TOAN

Bai 1. Trong khong gian Oxyz , mot thiét bi phat song dit tai vi tri A(2;0;0). Ving phua song cia thiét
bi c6 béan kinh bang 1.

a) Hoi vitri M (2;1;1) c6 thugc ving pha séng cua thiét bi n6i trén hay khong?

b) Hoi vi tri N (2;1,0) c6 thudc viing phii song cua thiét bi n6i trén hay khong?

c) Hoi vi tri Q(%%%) c6 thudc ving pha séng cua thiét bi noi trén hay khdng?

Bai 2. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kildmét) mot tram phat song dién

thoai cua nha mang Vinaphone dugc dat ¢ vi tri | (1; —2;—3) va duogc thiét ké ban kinh phu song 1a

5000m.

a) Str dung phuong trinh mit cau dé mo ta ranh gi¢i bén ngoai ving pha song trong khong gian.
b) Nha ban Minh Hién va ban Trtc Linh ¢6 vi tri toa d6 1an lugt 14 M (1; 2;0) va N (—3;1;0) . H6i Minh

Hién va Trac Linh dung dién thoai tai nha thi c6 thé sir dung dich vu cta tram ndy khdng?

Bai 3. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kildmét) mot tram phat song rada
cua Nga dugc dat trén ban dao Crimea & vi tri | (—2;1; —1) va dugc thiét ké phat hién may bay cua dich ¢

khoang cach t6i da 500km .
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a) Str dung phuong trinh mit cau dé mo ta ranh gi¢i bén ngoai ving phat séng cua rada trong khong gian.
b) Hai chiéc may bay do tham ciia My va Anh dang bay & vi tri ¢6 toa do lan lugt 13 M (—200;100; —250)
va N (350;-100; 300) . Hoi rada ctia Nga c6 thé phat hién ra hai chiéc may bay do tham ctia My va Anh
khong?

Bai 4. Trong khong gian voi hé truc toa do Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai ding
dugc dat ¢ vi tri 1(21;35;50) va ngon hai dang d6 dugc thict ké véi ban kinh phu sang 1a 4 km. Néu
ngudi di bien di chuyén theo duong thang tir vi tri 1(21;35;50) dén vi tri D(5121;658;0). Hay tim vi tri

cudi cung trén doan ID sao cho ngudi di bién ¢ thé nhin thay duoc anh sang tir ngon hai dang ( két qua

lam tron t&i chir s6 thap phan th hai).

Bai 5. Gia st Trai Pat cd dang hinh cau ban kinh bang 6,4.10°m. Ban Minh Hién dang dung trén mat
dat. Co 3 vé tinh bao vé may chu tiép nhan théng tin rang vé tinh thir nhat dang cach Minh Hién 3.10°m,
vé tinh thir hai dang cach Minh Hién 4.10°m va vé tinh thir ba dang cach Minh Hién 5.10°m. Biét rang

trong hé truc toa d6 Oxyz cho trudc véi O 1a tam Trai Dat (1 don vi =10°m), tai thoi diém vé tinh thong
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bao vé may chu thi toa do ciia cac V¢ tinh lan luot 1a 1,(4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do

vi tri caa ban Minh Hién (lam tron dén hang don vi).

Bai 6. Trong khong gian véi hé toa 0 Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang &
vitri A(3;-2;1) va s& ha canh ¢ vi tri B(2;-5;0) trén dudng bang. C6 mdt dam may dugc md phong

bai mat phang (P) tiép xdc véi mat cau (S):(x—2)" +(y+1)° +(z+1)" =16 tai M (%;—%;g].

do cao cua may bay khi di xuyén qua ddm may dé ha canh (Gia sir mat dat & vi tri may bay dang bay
duoc coi la mat phang mat phang (Oxy))

Bai 7. Trong khdng gian hé truc toa dd Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
san bay Cam Ranh — Khanh Hoa & vi tri O(0;0;0) va dugc thiét ké phat hién may bay & khoang cach tbi
da 600km. Mot may bay cua hing Viét Nam Airlines dang ¢ vi tri A, chuyén dong theo duong thang

X =-1000-+100t
d c6 phuong trinh 1y =—-200+80t (teR) va huéng vé dai kiém soat khong luu (nhu hinh v&).
z=10

a) Str dung phuong trinh mit cau dé mo ta ranh gidi bén ngoai viing phat song cua dai kiém soat khong
luu trong khong gian.

b) Xac dinh toa do vi tri sém nhat ma may bay xuat hién trén man hinh ra da va toa do vi tri ma may bay
bay ra khoi man hinh ra da.

¢) Tinh khoang cach ngan nhat giita may bay v6i dai kiém soat khong luu.
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PHAN B

TRAC NGHIEM VA TU LUAN TONG HOP GOM BON PHAN

PHAN I Céu tric nghiém nhiéu phwong 4an lya chon. Mdi cAu héi thi sinh chi chon mdt phuong
an.
Cau 1. Trong khdng gian hé truc toa dd Oxyz , bé mat caa mot qua bong da dang hinh cau c6 phuong

trinh x> +y®+2°—4x+2z-6y-2=0. Timtoa do tdm | cta qua bdng.

A 1(2;3-1). B. 1(2;3-1). C. 1(2;3-1). D. 1(2;3;-1).
Cau 2. Trong khdng gian hé truc toa d6 Oxyz , bé mat cua mot qua bong tham khdng dang hinh cau cé

phuong trinh x? + y? + 2% — 200x — 600y — 4000z + 4099900 = 0. Tim tdm va ban kinh mat cau.

A. Tam | (100;300;2000), ban kinh r =100.
m 1(-100;—300;-2000), ban kinh r =10.
C. Tam 1(100;300;2000), ban kinh r=10.
D. Tam | (~100;-300;-2000), ban kinh r =100.
Cau 3. Trong khéng gian hé truc toa d6 Oxyz (don vi trén mdi truc 1a mét), mdt qua cau tai san bay

qudc té Pa Ning c6 phuong trinh x* + y? + 22 —10x — 20z —18y —190 = 0 . Ban kinh caa qua cau la:
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A. 2 mét. B. 5mét. C. 3mét. D. 4 mét

Cau 4. Phan mém md phong thiét bi thim hiém dai duong c6 dang hinh cau trong khong gian OXxyz
(don vi trén mdi truc 1a mét). Cho biét toa do tdm mat cau 1a 1(360;200;400) va ban kinh r =2m. Viét

phuong trinh mit cau.

A. (x—360)" +(y—200)° +(z-400)" =2. B. (x—360) +(y—200)° +(z-400)" = 4.

C. (x+360)" +(y+200)° +(z+400)° = 4. D. (x+360)° +(y+200) +(z+400)" =2.
Cau 5. Trong khéng gian Oxyz (don vi cia cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dit tai diém 1(—6;—14). Cho biét ban kinh phu séng cua tram Ia

2 km. Nguoi sir dung dién thoai dang ¢ diém nao sau day thi str dung duoc dich vy cua tram noi trén?

£
B
g
15
:.
E]
g.
&
E:
E.
&
g
i

A. A(-4,0;2) B. B(-5;-2;5). C. C(-6;2;2) D. D(0;-14)
Cau 6. Trong khéng gian Oxyz (don vi ciia cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dit tai diém 1(—6;—14). Cho biét ban kinh phu séng cua tram Ia

2 km. Nguoi sir dung dién thoai dirng & diém nao sau day thi khdng sir dung duoc dich vu cua tram noi
trén?
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L i

'. e ,..37. i !

A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Cau 7. Mot vé tinh quay quanh Trai Dat véi d6 cao so véi mat dat 13 18900 km. Ta xét trong khdng
gian Oxyz véitam O 1a tam Trai Pat, 1 don vi dai trong khdng gian Oxyz twong Gng véi 6300 km trén
thuc té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cua vé

tinh do 1a

A XP+y +7°=4, B. x*+y*+12°=16. C. xX*+y*+17°=2. D. x> +y*+2*=5.
Cau 8. Trong khéng gian Oxyz (don vi do 1a cm), mit san nha da ning thudc mat phang Oxy . Mt qua
béng ndm trén mat san nha da ndng va c6 tdm |(12;20;50). Khi d6, mat ngoai ciia qua bong (S) co

phuong trinh la:

A. (x—=12)° +(y-20)" +(2-50)" =122 B. (x+12)° +(y+20)" +(z+50)° =127,
(

C. (x-12)° +(y—20)" +(z-50)" = 20%. D.
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Céau 9. Trong khdng gian véi hé toa @0 Oxyz (don vi trén moi truc 1a km), mot ngon hai dang duogc dat

& vi tri 1(1;5:5) nhu hinh v&. Ngon hai dang duoc thiét ké véi ban kinh phu sang la5km. Mot ngudi di
bién di chuyén theo duong thang tir vi tri 1(1;5;5)dén vi tri A(7;14;11).Diém nao sau ddy ma ngudi di

bién di qua va van thudc viing phu sang caa ngon hai diang?

A. M (387). B. N(0;4;8). C. P(7;3,0). D. Q(7;133).
Cau 10. Mot may Rada c6 tam hoat dong voi ban kinh téi da 1420 km. Ta xét trong khong gian
Oxyz vai tdm O la vi tri may Rada, 1 don vi dai trong khéng gian Oxyz twong tng véi 10 km trén thuc
té. Hoi trong khong gian Oxyz trén, vat thé cd toa do twong (ng voi dép an nao dudi dy s& bi Rada phat

hién?

A. M (10;2). B. N(2;-11). C. P(1;1;). D. Q(3;0;0).
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PHAN II. Ciu trac nghiém ding sai. Trong mdi y a), b), ¢), d) & mdi cu, thi sinh chon ding hoic
sai.
Cau 11. Trong khong gian voi hé toa @6 Oxyz (don vi trén mdi truc 1a Kildmét), mot tram phat song dién

thoai ctia nha mang Vettel duge dat ¢ vi tri 1(1;2;1) va dugce thiét ké ban kinh phu séng5000 mét. Nha

thiy Hung va ¢d Linh c6 vi tri toa d¢ lan luot 1a A(3;2;-1)va B(4,-3,5).

a) Nha thay Hung va cd Linh cach nhau 7,2(km) (két qua 1am tron dén phan chuc cua kilomét).

b) Phuong trinh mat cau dé mé ta ranh gigi bén ngoai viing pha séng trong khong gian Ia:
(x=1)* +(y—2)* +(z-1)" =5000?

¢) Thay Hung dung dién thoai tai nha thi khong thé str dung dich vu cua tram Vettel nay.

d) C6 Linh dung dién thoai tai nha thi c6 thé sir dung dich vu cua tram Vettel nay.

Cau 12. Trong khong gian véi hé truc toa @6 Oxyz (don vi trén mdi truc la mét), mot ngon hai ding

duoc dat ¢ vi tri 1(10; 20; 30) véi ban kinh phu sang la 3km.

a) Phuong trinh mat cau mé ta ranh gisi bén ngoai ﬁa viing phﬁ éng trén bién cua hai dang la
(x-10)" +(y—20)"+(z-30)" =9.

b) Ngudi di bien ¢ vi tri A(50;20;0) nhin thiy dugc anh sang cua ngon hai dang.

¢) Nguoi di bien ¢ vi tri B(4030; 50; 40) khdng nhin thay duoc anh sang ctia ngon hai ding.

d) Néu hai nguoi di bién c6 thé nhin thiy 4nh sang cua ngon hai diang thi khoang cach giira hai nguoi d6

khong qua 6 km.
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Cau 13. Trong khéng gian véi hé truc toa do Oxyz, dai kiém soat khong luu sin bay co toa do
0(0;0;0), mi don vi trén truc tng véi 1 km. My bay bay trong pham vi cach dai kiém soat 417 km sg
hién thi trén man hinh ra da. Mot méay bay dang & vi tri A(-688;—185;8), chuyén dong theo theo duong

thing d c6 vecto chi phuong 1a u =(91;75;0) va huéng vé dai kiém soat khong luu.

a) Phuong trinh mat cau mé ta ranh gigi bén ngoai cua dai kiém soat khong luu sin bay 1a
X2+ y2+2° =417°

b) May bay dang & vi tri A thi s& hién thi trén man hinh ra da.

X =—-688+91t
¢) Phuong trinh tham s6 cua duong thang d 12 { y =-185+75t(t e R).
z=8

d) Toa do vi tri sém nhat ma may bay xuat hién trén man hinh ra da 1a (-88;415;8).

Cau 14. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong
luu ctia mot san bay & vi tri O(0;0;0) va dugc thiét ké phat hién may bay ¢ khoang cach toi da 600km .
Mot may bay dang chuyén dong véi van téc 900 kmv/h theo duong thing d co phuong trinh

X =—-1000 + 100t
y =-300+ 80t (t € ]R) va hudéng vé dai kiém soat khong Iwu (nhu hinh vg).
z=100/11

a) Ranh gigi viing phéat song bén ngoai ciia dai kiém soat khong luu trong khong gian 13 mat cau c6 béan
kinh bang 300km .
b) Phuong trinh mat ciu dé mo ta ranh gidi bén ngoai ving phét séng cua dai kiém soat khong luu trong

khong gian la x*+ y* + z° = 360000.
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¢) Méy bay dang chuyén dong theo duong thing d dén vi tri diém M (—500;100;100@). Vi tri nay

nam ngoai viing kiém soat khong luu cua dai kiém soat khong luu sin bay.

d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi viing kiém soét
khong luu 1a %gi(‘y.

Cau 15. Trong khéng gian Oxyz (don vi trén mdi truc tinh theo kildmét), mot tram thu phat song dién
thoai di dong dugc dat & vi tri 1(1;3;7). Tram thu phat song d6 duoc thiét ké véi ban kinh phu song la 3

km.

.“ ?‘} =

a) Phuong trinh mat cau (S) dé mod ta ranh giéi bén ngoai cua ving phu song trong khdng gian 1a

(x+1)2 +(y+3)2 +(z+7)2 =9.

b) Néu ngudi dung dién thoai ¢ vi tri diém A(2;2;7) thi c6 thé st dung dich vu cua tram thu phat song
do.

c) Néu ngudi dung dién thoai ¢ vi tri cd toa o B(5;6;7) thi khong thé st dung dich vu ciia tram thu phat
song do.

d) Tinh theo dudng chim bay, khoang cach lén nhét dé mot ngudi ¢ vi tri c6 toa do B(5;6;7) di chuyeén
dugc téi vang phu song theo don vi kilomét la 8 km.

Cau 16. Cac thién thach c6 duong kinh 16n hon 140 m va c6 thé lai gan Trai Pat & khoang cach nho hon
7 500 000 km duoc coi la nhitng vat thé c6 kha ning va cham gy nguy hiém cho Trai Pat. Dé theo doi
nhitng thién thach nay, nguoi ta da thiét 1ap cac tram quan séat cac vat thé bay gan Trai Dat. Gia sir c6 mot
hé théng quan séat cd kha ning theo ddi cac vat thé ¢ do cao khong vuot qua 6 600 km so véi muc nudc
bién. Coi Trai Pat la khdi cau c6 ban kinh 6 400 km. Chon hé truc toa do Oxyz trong khdng gian c6 gbc
O tai tam Trai Dat va don vi d6 dai trén mdi truc toa do 1a 1000 km. Mot thién thach (coi nhu mét hat)

chuyén dong véi téc do khong doi theo mot duong thang tir diém M (6;20;0) dén diém N (-6;-12;16).
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M
M A N, N

B406km 6600km

X=6+3t
a) Duong thing MN ¢6 phuong trinh tham sb 2 1 y=20+8t (teR).
7 =-4t

b) Vi tri dau tién thién thach di chuyén vao pham vi theo di cua hé thong quan sét la diem A(-3;-4;12).
¢) Khoang cach gitra vi tri dau tién va vj tri cubi cing ma thién thach di chuyén trong pham vi theo doi
cua hé thong quan sat 1a 18 900 km (két qua Iam tron dén hang tram theo don vi km).

d) Néu thoi gian di chuyén cua thién thach trong pham vi theo ddi cua hé thong quan sét 1a 3 pht thi thoi
gian nd di chuyén tir M dén N 1a 10 pht.

Cau 17. Mot khu vue d duoc thiét 1ap mot hé truc toa do Oxyz (don vi trén mdi truc 1a mét). Mot
flycam dang phat séong wifi bao phi mot ving khdng gian bén trong mat cau c6 phuong trinh
(S):(x—=30)"+(y—20)" +(z-10)* =900 . Ban Tric Linh dang sir dung sir dung may tinh tai diém M

nam trén duong tron (C) la giao cua mit cau (S) va mat dat. Biét mat dat bang phing va c6 phuong

trinh (P):z2=0,

a) Mt cau (S) co toa do tm va ban kinh 1a 1 (-30;-20;-10), R=30(m).
b) Flycam cach mat dat 10 mét.
c) Khoang cach tir ban Triic Linh dén tm ctia dudng tron (C) 114,14 mét (két qua 1am tron dén hai chir

s6 hang thap phan cua mét).
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d) Buong tron (C) c6 toa do tam 1a (30;20;0).
Cau 18. Nhan dip 26-3, 16p 12A thiét ké mot 1éu cam trai c6 dang 12 mot phan mit cau va cia léu 1a
mot duong tron bang phan mém 3D trong khong gian v6i hé toa dd Oxyz (nhu hinh vé&). Biét bé mit cua

Iéu 1a mat cau (S) c6 tam 1(4;4;1), ban kinh R=4 va mat phang chira cira léu 1a (P):y =3.

Pudng tron cira léu

a) Phuong trinh bé mat cua 1éu 14 (x—4)" +(y—4)" +(z-1)" =16.

Xx=4
b) Duong thang di qua tam | va vudng goc véi mat phang (P) ¢6 phuong trinh 1a {y =4+t (teR).
z=1-3t

c) Tam cia duong tron cira 1éu c6 toa do 1a (3;3;2).
d) Ban kinh dudng tron cira 18u 1a +/15 .

Cau 19. Ban Minh Hién thiét ké mot 1éu cam trai c6 dang 1a mot phan mat cau va san 1éu 1a mot duong

tron bang phan mém 3D trong khong gian v4i hé toa dd Oxyz nhu hinh v& (don vi trén mdi truc 1a mét).

Bict bé mit cua léu 1a mdt cau (S) c6 tam 1(4;3;1), ban kinh R=3 va mit phang chia san Iéu 1a

(Q):z=2.

Buéng tron san [éu

a) Phuong trinh bé mit cua 1éu 1a (X—4)2 +(y—3)2 +(z —1)2 =3.

Xx=4
b) Duong thang di qua tam | va vudng goc véi mat phang (Q) c6 phuong trinh la {y=3  (teR).
z=1+t

c) Tam cua duong tron cira 1éu c6 toa do 1a (3;4;2).
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d) Ban Minh Hién dy dinh 16t san 1éu bang tham nhwa véi mire phi 100000 dong/mét vudng. Khi d6 kinh

phi can 16t san léu 1a 1056637 dong (Iam tron két qua dén hang don vi cua dong/mét vudng).
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PHAN III. Céu tric nghiém tra 16i ngan. Mi ciu héi thi sinh chi tra 1oi dap an.
Cau 20. Trong khéng gian Oxyz , mot vom dugc thiét ké co bé mat la mat cau tam 1(1;2;20), ban kinh
bang 50 m va c6 day nam trén mat phang (Oxy). Chiéu cao cia vom la bao nhiéu mét? (biét don vi cua

hé truc toa do la mét)

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

Cau 21. Ericsson Globe (Thuy Dién) 1a toa nha ban cau I6n nhat trén thé gisi (nam 2020), véi hinh dang
mot qua cau mau tring co duong kinh 110 m va chiéu cao bén trong 85 m, né c6 du chd ngdi cho 16 000
khan gia cia cac budi biéu dién hoa nhac hozic 13 850 khan gia caa cac tran dau khlc con cau trén bing.
Gia str ta biéu dién mo phong cua toa nha Ericsson Globe trong hé truc toa do Oxyz boi mot mat cau co

tam 1, duong kinh 110 m va OA = 85 m nhu hinh v& (don vi trén tryc 1a mét). Biét phuong trinh caa mat

cau nay c6 dang (x—a)’ +(y—b)’ +(z—c)” = R?, héy tinh gi4 trj biéu thac T =a+b+c+R.

Traloi: ...,

Cau 22. Hé thong dinh vi toan cau GPS la mot hé théng cho phép xac dinh chinh xac vi tri caa mot vat
trong khong gian. Céch thirc hoat dong ciia GPS nhu sau: Trong cung mot thoi diém, vi tri M cia mot
vat s& duogc xac dinh bang 4 vé tinh cho trudc, cac vé tinh ndy ¢ gan may thu tin hiéu, bang cach so sanh
thoi gian tir IGc tin hiéu dugc phat di véi thoi gian nhan tin hiéu phan hdi thi s& xac dinh dwoc khoang
cach tir cac vé tinh dén vi tri M . Nhu vay, vi tri M 1 giao diém ctua 4 mat cau c6 tam [a 4 vé tinh d4

cho. Gia sir trong khong gian Oxyz, 4 vé tinh c6 toa do laA(-16;3), B(4:81), C(9:6;7),
D(-15;18;7) . Biét khoang cach tir M dén cac vé tinh lan luot 12 MA=6, MB=7, MC =12, MD =24.
Khi d6 toa do diém M (x,,;Yy:2y ). Tinh gid tri biéu thec T =X, + V), +2,,.

Traloi: ..................
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Céau 23. Trong khéng gian Oxyz (don vi cua cac truc toa do la kilémét), mot tram thu phat song dién

thoai di dong c6 dau thu phat dugc dat tai diém 1(—2;1;—4). Biét ban kinh phi song ctia tram la 3km.

C6 5 nguoi st dung dién thoai tai cac diém A(2;-1;3), B(0;5,-4), C(-2;1-3), D(0;1;-3),
E(—4;-2;1). Hoi trong s6 5 ngudi d6, c6 bao nhiéu ngudi c6 thé st dung duoc dich vu cua tram noi
trén?

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

Céau 24. Trong hé truc Oxyz cho trude (don vi trén truc la mét), cho mot tram thu phat séng 5G c6 ban
kinh viing phu song cua tram & ngudng 600m dugce dit & vi tri 1(200;450;60). Tim gia tri Ion nhat cia
m (lam tron dén hang don vi) &€ mot nguoi dung dién thoai ¢ vi tri A(m+100;m +370;0) c6 thé sir

dung dich vu ctia tram ndi trén.

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

Cau 25. Mot qua bong ré duge dat & mot goc cua can phong hinh hop chix nhat, sao cho qua bong cham
va tiép xdc véi hai bic tedng va nén nha cia cian phong do thi c6 mot diém trén qua bong cé khoang cach
lan luot dén hai birc tudng va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh minh hoa). Hoi do dai
duong kinh cta qua bong bang bao nhiéu cm biét rang qua bong r tiéu chuan c6 duong kinh tir 23 cm
dén 24,5 cm? Két qud 1a tron dén mét chiz sé thdp phan.
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Traloi: ...
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CHU DE 2

UNG DUNG MAT CAU TRONG THU'C TIEN

1. VI TRI TUONG POI GIUA MOQT PIEM VOI MAT CAU
Cho mit cau tam S(I;R)

e Néu IM =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 mat cau.
2. VI TRI TUONG POI GIUA MAT PHANG VOI MAT CAU

Cho mit phing (P):ax+by+cz+d =0 va mat cau (S) cotam 1(x,;y,;z,) vabankinh R . Dé xét

vi tr twong d6i cua mat phang (P) va mit cau (S), ta lam nhu sau:

_|ax, +by, +cz, +d|

e Tinh d(I;(P)) ‘n

(P)
e S0 s&nh véi ban kinh R
+ Néu d (I H( P)) >R thi mit phang khong cit mit cau
+ Néu d (I ;(P)) =R thi mat phang tiép xtc mit cau
+ Néu d (I ;(P)) <R thi mit phang cit mit cau
3. VI TRI TUONG POI CUA PUONG THANG VOI MAT CAU
Cho mit cau (S) 6 tam |, ban kinh R va duong thing d c6 vecto chi phuong U, diém M ed . Dé
X€t i tri twong doi gitra dudng thing d va mit cau (S), ta lam nhu sau:
, [a:wr]
e Tinh d(I ;d):T
e S0 s&nh véi ban kinh R
+ Néu d (1 ;d) >R thi duongthang d khéng cit mat cau (S)
+Néu d(1;d)=R thi duong thang d tiép xtc véi mit cau (S) tai H.

+Néu d(1;d)<R thi duong thang d cit mat cau (S) tai hai diém phén biét A, B.
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PHAN A

TU LUAN PHAN DANG TOAN

Bai 1. Trong khdng gian Oxyz , mot thiét bi phat song dat tai vi tri A(2;0;0). Ving phu séng cua thiét
bi c6 béan kinh bang 1.
a) Hoi vitri M (2;1;1) c6 thugc ving pha séng cua thiét bi n6i trén hay khong?

b) Hoi vi tri N (2;1,0) c6 thudc viing phi song cua thiét bi n6i trén hay khong?

Lk 1

c) Hoi vi tri Q(

N w
N |~

j c6 thudc ving pha séng cua thiét bi noi trén hay khdng?

N

Léi giai

Vuing phu song ciia thiét bi 1a khéi cau (S) c6 tam A(2;0;0) va ban kinh R =1.

a) Do AM :\/(2—2)2 +(1-0)" +(1-0)" =v2>1 nén vi tri M (2;1,1) khdng thuoc viing phi séng cua

thiét bi ndi trén.

b) Do AN :\/(2—2)2 +(1-0)"+(0-0)" =1 nén vi tri N(2;1,0) thuoc viing pha séng cia thiét b néi

trén.

c) Do AQ:\/@—ZJ +(%—Oj +G—0J :§<1 nén vi tri Q(

thiét bi ndi trén.

N w

%%j thugc vung pha séng cua

Bai 2. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kildmét) mot tram phat song dién
thoai cua nha mang Vinaphone dugc dat ¢ vi tri | (1; —2;—3) va duogc thiét ké ban kinh phu song 1a

5000m.

E

a) Str dung phuong trinh mit cau dé mo ta ranh gi¢i bén ngoai ving pha song trong khong gian.
b) Nha ban Minh Hién va ban Trtc Linh ¢6 vi tri toa d6 1an Iuot 14 M (1; 2;0) va N (—3;1;0) . H6i Minh
Hién va Trac Linh dung dién thoai tai nha thi c6 thé sir dung dich vu cta tram ndy khdng?

Loi giai
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a) Phuong trinh mat cau dé mo ta ranh gidi bén ngoai vung phu song trong khong gian la:

(x=1)° +(y+2)" +(z+3)" =25
b)

e Tacs: IM =J(1-1)° +(2+2)° +(0+3)’ =5
Vi IM =R =5 néndiém M (1;,2;0) ndm trén mat ciu . VAy ban Minh Hién c¢ thé st dung dich vu cua

tram nay.

e Tacs: IN = /(-3-1)° +(1+2) +(0-3)’ =\/34>5
Vi IN >R néndiém N(-3;10) niam ngoai mit cau . Vay ban Truc Linh khong thé sir dung dich vu cua

tram nay.

Bai 3. Trong khong gian hé truc toa @& Oxyz (don vi trén mdi truc 1a kildomét) mat tram phat song rada
cia Nga dugc dit trén ban déo Crimea & vi tri | (—2;1;,—1) va duoc thiét ké phat hién mdy bay cta dich &

khoang cach t6i da 500km .

a) Str dung phuong trinh mit cau dé mé ta ranh gigi bén ngoai ving phat séng cua rada trong khong gian.
b) Hai chiéc méy bay do tham ctia My va Anh dang bay & vi tri c6 toa d¢ lan luot 1a M (—200;100;-250)
va N (350;-100;300). Hoi rada cua Nga c6 thé phat hién ra hai chiéc may bay do tham cia My va Anh
khong?

Loi giai
a) Phuong trinh mat cdu dé mé ta ranh gidi bén ngoai viing phét song cua rada trong khong gian 1a:
(x+2)" +(y-1)" +(z+1)" = 250000
b)

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

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

tram rada nay.
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e Tacd: IN =/(350+2)° +(~100—1)° +(300+1)° ~ 474 <500

Vi IN <R néndiém N nam trong mit ciu . Vay chiéc may bay do tham ctia Anh cd thé bi phat hién boi
tram rada nay.

Bai 4. Trong khong gian voi hé truc toa do Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai ding
duge dat ¢ vi tri 1(21;35;50) va ngon hai dang d6 dugc thict ké véi ban kinh phu sang la 4 km. Néu
ngudi di bien di chuyén theo duong thang tir vi tri 1(21;35;50) dén vi tri D(5121;658;0). Hay tim vi tri

cudi cung trén doan ID sao cho ngudi di bién ¢ thé nhin thay duoc anh sang tir ngon hai dang ( két qua

lam tron t&i chir s6 thap phan th hai).

Léi giai

Phuong trinh mat cau dé md ta ranh giéi bén ngoai cia ving phu sang trén bién caa ngon hai diang la:
(x—21)" +(y—35)° +(z2—-50)" = 40002

Taco ‘ﬁ‘ =/26400629 > 4000 nén diém D nim ngoai mat cau.

Puong thang IDdi qua diém 1(2135;50)va nhan 1D =(5100;623;-50) lam vecto chi phuong nén

X =21+5100t
phuong trinh tham s6 caa 1D 1a < y =35+ 623t
z=50-50t
Giasir H 1a diém cudi cing trén ID sao cho ngudi di dudng cd thé nhin thiy anh sang tir ngon hai dang.
Khido IH=R.
Do H e ID = H(21+5100t;35+ 623t;50 - 50t) = IH = (5100t;623t;-50t).

t~0,78
Do IH =R = ,/(5100t)’ + (623t)° + (~50t)° = 4000 <> /26400629t” = 4000 < L 0.78
V6i t ~0,78 = H(3999;520,94;11). Nhan thiy IH cing huuéng véi 1D nén H thude doan thing 1D .
V6i t ~-0,78 = H (-3957;-450,94;89) . Nhan thdy IH khdng cing huéng véi 1D nén H khang thuge
doan thang 1D .
Vay vi tri can tim 1a H (3999;520,94;11)
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Bai 5. Gia st Trai Dat cd dang hinh cau ban kinh bang 6,4.10°m. Ban Minh Hién dang dung trén mat

dat. C6 3 vé tinh bao vé may chu tiép nhan théng tin rang vé tinh thir nhat dang cach Minh Hién 3.10°m
vé tinh thir hai dang cach Minh Hién 4.10°m va vé tinh thir ba dang cach Minh Hién 5.10°m. Biét rang
trong hé truc toa d6 Oxyz cho trudc véi O 1a tam Trai Pat (1 don vi =10°m), tai thoi diém vé tinh thong
bao vé may chu thi toa do ciia cac V¢ tinh lan luot 1a 1,(4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do

vi tri caa ban Minh Hién (lam tron dén hang don vi).

Loi giai

Goi vi tri ban An 12 A (x; y; z) thi Minh Hién chinh 1a giao diém cta bén mat cau: Trai D4t va ba mat cau

tam lan Iuot 1, 1,, I, c6 ban kinh Ian luot 12 khoang cach tir cac vé tinh dén Minh Hién

Ta c6 phuong trinh mat cau cua trai dat 1a x* + y? + 22 =6,4° = 41.

Ta c6 phuong trinh mt cau cua Vé tinh tha nhét 1a (x—4)° +(y—4)" +(2-6)" =3* =9.
Ta c6 phuong trinh mit cau cua vé tinh tha hai 1 (x —8)” +(y —4)" +(z -3)" =4* =16.
Ta c6 phuong trinh mit cau caa vé tinh thi ba & (x—4)° +(y —9)" +(z - 3)" =5% = 25.

X+y

+

2~
2°=6,4"~41 , X +y +2°=6,4*~41
(x- (y 4) +(z-6)" =9 - 8x +8y+12z =100
(x-8) +(y—4) +(z-3)" =16 16x +8y + 6z =114
(X ) (y ) ( )2 o5 8x+18y +6z =122

Vay toa do ban Minh Hién 1a A(4;4;3) véi (1 don vi =10°m).

><

.p
\/

+

Tacé hé

Bai 6. Trong khong gian véi hé toa dd Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang &
vitri A(3;-2;1) va s& ha canh ¢ vi tri B(2;-5;0) trén dudng bang. C6 mdt dam may dugc md phong
boi mat phing (P) tiép xdc voi mat cau (S):(x—2) +(y+1)" +(z+1)" =16 tai M (3 ==

do cao cua may bay khi di xuyén qua ddm may dé ha cénh (Gia sir mat dat & vi tri may bay dang bay
duoc coi la mat phang mat phang (Oxy))

Léi giai
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<r A R — 8. 16.16 8
Mat cau (S) cétam 1(2;-1;-1); IM :(_5;__;_j :_5(1;2;_2),

Vi (P) tiép xdc véi (S) tai M nén cé vecto phap tuyén la 62(1;2;—2) :

Phuong trinh mat phang (P) la x—%+2(y+§j—2(z—gj:0 hay (P):x+2y-2z+6=0

Gia sir diém C(a;b;c) la vi tri ma may bay xuyén qua d4m may dé ha canh, suy ra C e(P) va ba diém
A, B,C thang hang, C namgiira A va B.
Do dé AC =kAB véi k>0. Taco: AC=(a-3;b+2;c-1), AB=(-1,-3;-1).

a-3=-k a=3-k
AC=kAB < {b+2=-3k & 1b=-2-3k = C(3-k;-2-3k;1-k).
c-1=-k c=1-k

Ce(P)=3-k+2(-2-3)-2(1-K) +6 =0= k=2 suyra c(%;_%;gj.

2
Vay tai vi tri C d6 cao ciia may bay la c km.

Bai 7. Trong khdng gian hé truc toa dd Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
san bay Cam Ranh — Khanh Hoa & vi tri O(0;0;0) va dugc thiét ké phat hién may bay & khoang cach tbi
da 600km . Mot may bay ciia hdng Viét Nam Airlines dang ¢ vi tri A, chuyén dong theo dudng thing

X =-1000-+100t
d c6 phuong trinh 1y =-200+80t (teR) va huéng vé dai kiém soat khong luu (nhu hinh v&).
z=10

a) Str dung phuong trinh mit cau dé mo ta ranh gidi bén ngoai viing phat song cua dai kiém soat khong
luu trong khong gian.

b) Xac dinh toa do vi tri sém nhat ma may bay xuat hién trén man hinh ra da va toa do vi tri ma may bay
bay ra khoi man hinh ra da.

¢) Tinh khoang cach ngan nhat giita may bay v6i dai kiém soat khong luu.
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PHAN B

TRAC NGHIEM VA TU LUAN TONG HOP GOM BON PHAN

PHAN I. Céu tric nghiém nhiéu phwong an lya chon. M&i cAu héi thi sinh chi chon mdt phwong
an.
Cau 1. Trong khdng gian hé truc toa do Oxyz , bé mat caa mot qua bong da dang hinh cau c6 phuong

trinh x> +y®+2°—4x+2z-6y-2=0. Timtoa dd tdm | cta qua bdng.

A 1(2;3-1). B. 1(2;3,-1). C. 1(2;3-1). D. 1(2;3;-1).
Loi giai
Chon D.
X2+ Y2 +2° —4x+22-6y-2=0(x-2)" +(y-3) +(z-1)" =16
Vay toa do tdm cua qua bong 1a 1(2;3;-1)
Cau 2. Trong khdng gian hé truc toa do Oxyz , bé mat cia mot qua bong tham khdng dang hinh cau c6

phuong trinh x? + y? + 2% — 200x — 600y — 4000z + 4099900 = 0. Tim tdm va ban kinh mat cau.

A. Tam 1(100;300;2000), ban kinh r =100.

(
m 1(-100;—300;-2000), ban kinh r =10.
C. Tam 1(100;300;2000), ban kinh r=10.

(-

D. Tam 1(~100;-300;-2000),, ban kinh r =100.
Léi giai

Chon C.

Tam cira mit cAu 1 1(100;300;2000) va ban Kinh r = /1007 + 3007 + 2000% — 4099900 =10 m.
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Céu 3. Trong khéng gian hé truc toa d6 Oxyz (don vi trén moi truc la mét), mot qua cau tai san bay

qudc té Pa Ning c6 phuong trinh x* + y? + 22 —10x — 20z 18y —190 = 0 . Ban kinh caa qua cau la:

A. 2 mét. B. 5mét. C. 3mét. D. 4 mét
Léi giai
Chon D.
X2+ y? + 22 ~10x — 202 -18y 190 = 0 = (x~5)" +(y~10)" +(2-9)" =16
Vay ban kinh cua qua cau la: 4 mét
Cau 4. Phin mém md phong thiét bi tham hiém dai dwong c6 dang hinh cau trong khong gian Oxyz
(don vi trén mdi truc 1a mét). Cho biét toa do tdm mat cau 1a 1(360;200;400) va ban kinh r =2m. Viét

phuong trinh mit cau.

A. (x—360)° +(y—200)° +(z-400)" =2. B. (x—360) +(y—200)° +(z-400)" = 4.
C. (x+360)" +(y+200)° +(z+400)° = 4. D. (x+360)° +(y+200) +(z+400)" =2.
Loi giai
Chon B.

Phuong trinh mat cau tam 1(360;200;400) va ban kinh r =2m la:

(x—360)° +(y—200)" +(z—400)" = 4.
Céau 5. Trong khéng gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dit tai diém 1(—6;—14). Cho biét ban kinh phu séng cua tram Ia

2 km. Nguoi sir dung dién thoai dang ¢ diém nao sau day thi str dung duoc dich vy cua tram noi trén?
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e -

A. A(-4,0;2) B. B(-5;-2;5). C. C(-6;2;2) D. D(0;-14)
Loi giai

Chon B.
Tacod IA=3>2;1B=+3<2,1C=13>2,ID=6>2.
Viy nguoi ding tai diém B nam trong mit cau nén s& st dung duoc dich vu ctia tram thu phat song dién
thoai di dong.
Céau 6. Trong khéng gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dt tai diém 1(—6;—14). Cho biét ban kinh phu séng cua tram Ia

2 km. Nguoi sir dung dién thoai diing & diém nao sau day thi khdng sir dung duoc dich vu cua tram noi

trén?
A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)
Loi gia
Chon C.

Taco IA=v/3<2:IB=+3<2I1C=13>2,ID=+/3<2.
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Vay nguoi ding tai diém C nam ngoai mat cau nén sé khong sir dung dugce dich vu ctia tram thu phat

song dién thoai di dong.
Cau 7. Mot vé tinh quay quanh Trai Dat véi d6 cao so véi mat dat 13 18900 km. Ta xét trong khdng
gian Oxyz véitam O la tam Trai Pat, 1 don vi dai trong khong gian OXxyz twong Gng véi 6300 km trén

thuc té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cua vé

tinh d6 la
A XP+y +27°=4, B. x*+y*+12°=16. C. xX*+y*+17°=2. D. x> +y*+2*=5.
Loi giai
Chon C.

Khoang cach tir tam Trai Dat dén veé tinh 1a 18900 + 6300 = 25200 twong (ng bang 4 don vi.

Ta thay quy dao chuyén dong cua vé tinh quanh Trai Dt 12 mot mat cau c6 tam 13 tam Trai Dét co toa do

la O(0;0;0)va ban kinh R=4. Do d6 phuong trinh mit cau la: x* +y? +z? =16.

Cau 8. Trong khéng gian Oxyz (don vi do 1a cm), mit san nha da ning thudc mat phang Oxy . Mt qua
béng ndm trén mat san nha da ndng va c6 tdm |(12;20;50). Khi d6, mat ngoai ciia qua bong (S) co

phuong trinh la:

A. (x—=12)° +(y-20)" +(2-50)" =122 B. (x+12)° +(y+20)" +(z2+50)° =127,
C. (x—=12)" +(y—20)" +(z-50)" = 20°. D. (x-12)° +(y-20)" +(z-50)" =50%.
Loi giai
Chon D.

Do qua béng nam trén mit san nha da ning nén mat ngoai ciia qua bong tiép xdc véi mat phang Oxy

Taco: d(1,(Oxy))=R=50
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N e Y 1 , N 2 2 2
Vay mat ngoai cua qua béng (S) c6 phuong trinh 1a(x—12)" +(y—20)" +(z-50)" =507.

Cau 9. Trong khdng gian vai hé toa do Oxyz (don vi trén mdi truc la km), mot ngon hai dang duoc dat
& vi tri 1(1;5:5) nhu hinh v&. Ngon hai dang duoc thiét ké véi ban kinh phu sang la5km. Mot ngudi di
bién di chuyén theo duong thang tir vi tri 1(1;5;5)dén vi tri A(7;14;11).Diém nao sau ddy ma ngudi di

bién di qua va van thudc vuing phu sang caa ngon hai diang?

A. M (387). B. N(0;4;8). C. P(7;3,0). D. Q(7;133).
Loi giai
Chon A.
Phuong trinh mat cau dé mo ta ranh giGi bén ngodi cua ving pha séng trong khéng gian a:

(x=1)"+(y-5)"+(z-5)" =25

Ta c6 IM=(232) ; TA=(6,96)=3IMva IM =,/(3-1)° +(8-5)' +(7-5)" =17 <5 nén diém
M nam trong mat cau. Vay nguoi di bién di qua diém M ma van thudc viing pha sang.

Cau 10. Mot may Rada co6 tam hoat dong voi ban kinh téi da 1420 km. Ta xét trong khong gian
Oxyz vgi tdm O la vi tri may Rada, 1 don vi dai trong khéng gian Oxyz twong tng vai 10 km trén thuc
té. Hoi trong khong gian Oxyz trén, vat thé cd toa do twong (rng voi dép an nao dudi dy s& bi Rada phat

hién?

A. M (1,0;2). B. N(2;-11). C. P(1;1;). D. Q(3;0;0).

Léi giai
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Chon A.

Ta thay quy dao clia Rada la mot khéi cau gioi han béi mat cau (S) co tam 1 vi tri méy Rada c6 toa do
la O(0;0;0)va ban kinh R=2.

Do d6 ta c6 phuong trinh mat cau (S):x* +y? +2* =4.

Vat thé bét dau bi phat hién khi né nam trong hodc trén mat cau (S).

Trong 4 d4p én trén ta thiy c6 dap an C théa man phuong trinh mat cau (S) céc dap an con lai déu ndm

ngoai (S).
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PHAN II. Cau trac nghiém ding sai. Trong moi y a), b), ¢), d) & moi ciu, thi sinh chon ding hoic

sai.
Cau 11. Trong khdng gian véi hé toa d Oxyz (don vi trén mdi truc 1a Kildmét), mot tram phat song dién

thoai ctia nha mang Vettel dugc dat ¢ vi tri 1(1;2;1) va dugce thiét ké ban kinh phu séng5000 mét. Nha

thiy Hung va cd Linh c6 vi tri toa d¢ lan luot 13 A(3;2;-1)va B(4;,-3,5).

a) Nha thay Hung va cd Linh cach nhau 7,2(km) (két qua 1am tron dén phan chuc cua kilomét).
b) Phuong trinh mat cau dé mé ta ranh gidi bén ngoai viing pha séng trong khong gian Ia:
(x=1)* +(y—2)* +(z-1)" =5000?
¢) Thay Hung dung dién thoai tai nha thi khong thé str dung dich vu cua tram Vettel nay.
d) C6 Linh dung dién thoai tai nha thi c6 thé str dung dich vu cua tram Vettel nay.
Loi giai
a) b) c) d)
PUNG SAI SAI SAI

2) Taco A(3:2-1),B(4:-3,5)= AB =)(4-3)2+(-3-2)2 +(5+1)° =52 ~7,2(km).

b) 5000m = 5km

Phuong trinh mat cau dé mé ta ranh gi¢i bén ngoai viing phia song trong khdng gian 1a:

(x=1)" +(y-2)*+(z-1)° =25

¢) Do IA=1(3-1)2 +(2-2)% +(-1-1)? =\/8 <5 nén diém A(2;3,~1) nim trong mat ciu do.

Vay Thay Hung c6 thé str dung dich vu cta tram nay.

d) IB= \/(4—1)2 +((-3)-2)" +(5-1)* =/50 > 5 nén diém B(4;-3;5) nim ngoai mit ciu do.
Viy C6 Linh khéng thé sir dung dich vu ctia tram ndy.
Cau 12. Trong khong gian vé&i hé truc toa d6 Oxyz (don vi trén mdi truc la mét), mot ngon hai ding

duoc dat ¢ vitri 1(10; 20; 30) véi ban kinh phu sang 1a 3km.
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vy
p !
e
3

a) Phuong trinh mat cidu mé ta ranh gigi bén ngoai cua ving phﬁ éng trén bién cua hai dang 1a
(x-10)" +(y—20)" +(z-30)" =9.

b) Ngudi di bien ¢ vi tri A(50;20;0) nhin thiy dugc anh sang cua ngon hai dang.

¢) Nguoi di bien ¢ vi tri B(4030; 50; 40) khdng nhin thay duoc anh sang ctia ngon hai ding.

d) Néu hai nguoi di bién c6 thé nhin thiy 4nh sang cua ngon hai diang thi khoang cach giira hai nguoi d6

khong qua 6 km.

Loi giai
a) b) c) d)
SAI PUNG PUNG PUNG

a) Mat cau (S) tam | (10; 20; 30), ban kinh R = 3km = 3000 m c6 phuong trinh
(x-10)" +(y —20)" +(z—30)" = 30002
b) Ta c6 IA=(40;0;—30) = IA =40+ 0% +30° =50m <R =3000m nén diém A nim trong m3t ciu

(S) nén ngudi di bién & vi tri A(50;20;0) nhin thay dugc anh sang ctia ngon hai ding.

¢) Sai: Ta co IB =(4020;30;10) = IB = /4020% +30% +10% ~ 4020,12m > R = 3000m nén diém B nim
ngoai mt cau (S) nén nguoi di bién & vi tri B(4030; 50; 40) khong nhin thiy dugc anh sang cia ngon
hai dang.

d) Vi ban kinh phu sang 1a 3km nén dudng kinh phu sang 14 6 km nén néu hai ngudi di bién c6 thé nhin
thiy anh sang cua ngon hai dang thi hai ngudi d6 nam trong miat cau, do d6 khoang cach gitra hai nguoi
6 khong qua 6 km.

Cau 13. Trong khéng gian véi hé truc toa do Oxyz, dai kiém soat khong luu sin bay co toa do
0(0;0;0), mi don vi trén truc tng véi 1 km. My bay bay trong pham vi cach dai kiém soat 417 km sg
hién thi trén man hinh ra da. Mot may bay dang & vi tri A(-688;—185;8), chuyén dong theo theo duong

thing d c6 vecto chi phuong 1d u =(91;75;0) va huéng vé dai kiém soat khong luu.

https://www.facebook.com/truongngocvy8s/ Trang 8 Truong Ngoc Vi 0978 333 093


https://www.facebook.com/truongngocvy8/

Hinh hoc 12-Chuwong 5-PT mt phing, dwong thing, mdt cau-Trdc nghiém va tw lugn 4 phan Dung chung 3 bg sdach

a) Phuong trinh mat cau mé ta ranh gici bén ngoai cua dai kiém soat khong luu san bay la
X2 + Y2 +2% = 4177

b) May bay dang & vi tri A thi s& hién thj trén man hinh ra da.

X =—-688+91t
¢) Phuong trinh tham s6 cua duong thang d 13 { y =-185+75t(t e R).
z=8

d) Toa do vi tri sém nhat ma may bay xuat hién trén man hinh ra da 1a (-88;415;8).

Loi giai
a) b) c) d)
PUNG SAI PUNG SAI

a) Phuong trinh mat cau mé ta ranh gici bén ngoai cua dai kiém soat khong lwu san bay la
X2+ y2+2° =417°

b) Ta co:

0(0;0;0), A(—688;—185;8) = OA = (688 —0)’ + (~185-0)° +(8—1)° = /498372 ~ 706 > 417
Vay may bay dang ¢ vitri A thi s& khdng hién thi trén man hinh ra da.
¢) Phuong trinh tham s6 cua dudng thing d di qua A(-688;-185;8) va nhan u=(9175;0) lam vecto

X =—688+91t
chi phuong 1a d:{y=-185+75t(te R).
z=8

d) Goi B 1a vi tri sém nhat ma may bay xuat hién trén man hinh ra da.
Vi Bed = B(—688+91t;-185+ 75t;8) .

Vi B 14 vi tri sém nhat ma may bay xuét hién trén man hinh ra da nén

OB = 417 & ,(~688+91t)’ +(—185+ 75t)° + 8 = 417
t=3

<> 13906t — 152966t + 333744 =0 = L _g

Véi t =3= B(-415;40;8) = AB ~ 353,77 km
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Véi t =8 = B(-88,415,8) = AB ~ 848,53 km

Do 353,77 < 848,53 vi tri may bay xuét hién sém nhét 1a B(-415;40;8).

Cau 14. Trong khdng gian hé truc toa d Oxyz (don vi trén mdi tryc 1a kilomét), dai kiém soéat khdng
luu ctia mot san bay & vi tri O(0;0;0) va dugc thiét ké phat hien may bay ¢ khoang cach toi da 600km .
Mot may bay dang chuyén dong véi van téc 900 km/h theo duong thing d co phuong trinh

X =—-1000 + 100t
y =-300+ 80t (t € R) va huéng vé dai kiém soat khong Iwu (nhu hinh vg).
z=100/11

a) Ranh gigi viing phéat séng bén ngoai ciia dai kiém soat khong luu trong khong gian 13 mat cau c6 béan
kinh bang 300km .

b) Phuong trinh mat ciu dé mo ta ranh gidi bén ngoai ving phét séng cua dai kiém soat khong luu trong
khong gian la x*+ y* + z° = 360000

¢) Méy bay dang chuyén dong theo duong thang d dén vi tri diém M (-500;100;100@). Vi tri nay
nam ngoai viing kiém soat khong luu cua dai kiém soat khong luu sin bay.

d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi ving kiém soat

khong luu la %gi(‘y.

Loi giai
a) b) c) d)
SAI PUNG PUNG SAI

a) Vi dai kiem soat khong luu ctia mot san bay ¢ vi tri O(0;0;0) va dugc thict ké phat hién may bay &
khoang céch t6i da 600 km nén ranh giéi viing phat song cua dai kiém soat khong Iuu trong khong gian 1a
mat cau c6 ban kinh bang 600 km.

b) Ranh gisi viing phat song ciia dai kiém soat khong luu trong khong gian 1a mat cau tam O(0;0;0) c6

ban kinh bang R =600 c6 phuong trinh 1a: x* + y? + z2 = 360000

c): Tacé OM = \/(—500)2 +(100)° + (100\/1_1)2 ~608>600=R.
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Vay, tai vi tri diém M (—500;100;100\/11) may bay nam ngoai viing kiém soat khong khong luu cia dai

kiém soat khong lru san bay.
X =—-1000 + 100t

d) Thay d:{y=-300+80t (teR) vao phuong trinh mat caux’ + y* + z* = 360000
7 =100+/11

(100t —1000)° + (80t —300)° + (100Jﬁ)2 = 360000

t=10= B(0;500;100V11)
2

t=""—=C ——,—;100\/1—1j
41 41 " 41

Quéng dudng may bay di chuyén trong viing Kiém soat khong Iuu 1a:

2 2
BC = \/(_%) +(%(1’0 —500) +(100V11 100411 ~ 625 km.

Viy thoi gian may bay di chuyén theo duong thang d va trong pham vi kiém soat khong Iuu cua san bay

.. 625 25
la; — =— gio.
900 36

Cau 15. Trong khéng gian Oxyz (don vi trén mdi truc tinh theo kildmét), mot tram thu phat song dién
thoai di dong dugc ddt & vi tri 1(1;3;7). Tram thu phat song d6 duoc thiét ké véi ban kinh phu song la 3

km.

m

‘1 Wi = "'ja hﬂlﬁ
a) Phuong trinh mat cau (S dé mod ta ranh giéi bén ngoai cua vung phu song trong khdng gian 1a

)

(x+1)2 +(y+3)2 +(z+7)2 =9.

b) Néu nguoi dung dién thoai ¢ vi tri diém A(2;2;7) thi c6 thé st dung dich vu cua tram thu phat song
do.

c) Néu ngudi dung dién thoai ¢ vi tri co toa o B(5;6;7) thi khong thé sir dung dich vu ciia tram thu phat
song do.

d) Tinh theo dudng chim bay, khoang cach lén nhét dé mot ngudi ¢ vi tri 6 toa do B(5;6;7) di chuyeén

dugc téi vang phu song theo don vi kilomét la 8 km.
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Loi giai
a) b) c) d)
SAI PUNG PUNG PUNG

a) Phuong trinh mat cau (S) tam 1(1;3;7) ban kinh 3 km m6 ta ranh gi¢i bén ngoai cua viing phu song

trong khong gian la (x—l)2 +(y—3)2 +(z —7)2 9.

b) Ta co: IA= \/(2 ~1)"+(2-3)" +(7-7)" =2 <3 nén diém A nim trong mat ciu. Vi diém A nim
trong mit cau nén ngudi dung dién thoai & vi tri co toa do A(2;2;7) c6 thé sir dung dich vu ciia tram thu

phéat song do.

c) Ta co: IB :\/(5—1)2 +(6-3)"+(7-7)" =5>3 nén diém B nim ngoai mit cAu. Vay ngudi ding

dién thoai & vi tri c6 toa do B(5;6;7) khong thé sir dung dich vu ctia tram thu phét séng do.

d) Taco: 1B(430); 1B=y/(5-1)° +(6-3) +(7—7)’ =5>3 néndiém B nim ngoai mat chu. Phuong

X=1+4t
trinh duong thang Bl dang: 1y =3+3t.
72=7

Goi mat cau (S) N Bl =E suyratoadd E la nghiém cua hé

(3
5
x=2" 17 24
5 :E(—;—;?]:EB:L?
24
X =1+ 4t Y=+
=
2=17 3
t=-2=
(x—1)2+(y—3)2+(z—7)2:9 5
.
T 5> E(—Z;§;7]:> EB=8
5'5
,_6
5
| z=7

Vay khoang cach lén nhat dé mot ngudi & vi tri c6 toa 4o B(5;6;7) di chuyén duoc t6i viing phi séng
theo don vi kildbmét la 8 km.

Cau 16. Céc thién thach c6 duong kinh lon hon 140 m va ¢ thé lai gan Trai Pat & khoang cach nho hon
7 500 000 km duoc coi la nhitng vat thé c6 kha ning va cham gy nguy hiém cho Trai Dat. Bé theo ddi
nhitng thién thach nay, nguoi ta da thiét 1ap cac tram quan séat cac vat thé bay gan Trai Dat. Gia sir c6 mot

hé théng quan séat cd kha ning theo ddi cac vat thé ¢ do cao khong vuot qua 6 600 km so véi muc nudc
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bién. Coi Trai Pat la khdi cau c6 ban kinh 6 400 km. Chon hé truc toa do Oxyz trong khdng gian c6 goc
O tai tam Trai Dat va don vi d6 dai trén mdi truc toa do 1a 1000 km. Mot thién thach (coi nhu mét hat)

chuyén dong véi toc do khong doi theo mot duong thang tir diém M (6;20;0) dén diém N (-6;-12;16).

M A B

GaUUAm 6600k

X=6+3t
a) Duong thing MN ¢6 phuong trinh tham sb 2 1 y=20+8t (teR).
z=-4t

b) Vi tri dau tién thién thach di chuyén vao pham vi theo di cua hé thong quan sét la diem A(-3;-4;12).
¢) Khoang céch giira vi tri dau tién va vi tri cui cing ma thién thach di chuyén trong pham vi theo dai
cua hé thong quan sat 1a 18 900 km (két qua Iam tron dén hang tram theo don vi km).

d) Néu thoi gian di chuyén cua thién thach trong pham vi theo ddi cua hé thong quan sét 1a 3 pht thi thoi

gian né di chuyén tir M dén N 1a 10 phuit.

Loi giai
a) b) c) d)
PUNG SAI PUNG SAI

a) Vecto chi phuong cta duong thing MN 1a MN = (-12;-32;16) = —4(3;8,-4).

X=6+3t
Phuong trinh tham s6 cua duong thang MN 1a: <y =20+8t (teR)
z=-4t

b) Bé tim vj tri dau tién thién thach di chuyén vao pham vi theo ddi, ta can tim diém giao cua dudng
thang MN vé&i mat cau c6 tam O(0;0;0) va ban kinh R=6,4+6,6=13

Phuong trinh mat cau la: x? + y? + 22 =13?,

Thay x=6+3t; y=20+8t va z=—4t vao phuong trinh mat cau ta duoc:

(6+3t)" +(20+8t)" +(—4t)" =13 < 89t + 356t + 267 = 0

Giai phuong trinh ta tim dwoc t =-3 hoac t =-1.
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Thay t =-3 va t =-1 vao phuong trinh tham s6 cta duong thang MN ta dugc hai giao diém cia MN

va mat cau la (-3;-4;12) va (3;12;4). Nhan thay tr M dén N thi hoanh do c6 xu huong giam dan nén
diém A(3;12;4) sai.
c) Tacod B(-3;-4;12)

Khoang cach giita vi tri dau tién va vi tri cudi cing 1a AB :

AB = \/(—3 — 3)2 + (-4 —12)2 +(12— 4)2 = 24/89 tuong dwong véi ~18900 km.

d) Thoi gian thién thach di chuyéntr M dén N 1a:

MN = (6+6)" +(~12—20)’ +(16—0)° = 489 = 2AB nén do do t = %.3 ~6 (phat).

Cau 17. Mot khu vue d duoc thiét 1ap mot hé truc toa do Oxyz (don vi trén mdi truc 1a mét). Mot
flycam dang phat séng wifi bao phi mot ving khdng gian bén trong mat cau c6 phuong trinh
(S):(x—=30)"+(y—20)" +(z-10)" =900 . Ban Tric Linh dang sir dung sir dung may tinh tai diém M
nam trén duong tron (C) la giao cua mat cau (S) va mat dat. Biét mat dat bang phing va c6 phuong

trinh (P):z2=0,

a) Mit cau (S) c6 toa do tam va ban kinh Ia I (-30;-20;-10), R=30(m).
b) Flycam cach mat dat 10 mét.
c) Khoang cach tir ban Triic Linh dén tm ctia dudng tron (C) 1a14,14 mét (két qua 1am tron dén hai chir
s6 hang thap phan cua mét).
d) Buong tron (C) c6 toa do tam la (30;20;0).

Loi gii

a) b) c) d)

PUNG SAl SAl PUNG
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a) Mt cau (S) co tam 1(30;20;10) va c6 ban kinh R =30(m)

b) Khoang cach Flycam dén mét dat chinh 1a khodng c4ch tir tim | dén (P):z=0

Do do: d(1,(P))=10(m)

c) Goi J la tam ciia duong tron (C). Khoang céch tir ban Tric Linh dén tdm ciia duong tron (C)chinh
la MJ

Taco: MJ2 =yR? - 1J? :\/Rz ~[d(1,(P))] =+/900-100 =102 ~14,14(m)

d) Goi J la hinh chiéu vudng goc cua | trén (P).

Taco: J e(P)= J(30;20;0)
Vay dudng tron (C) c6 toa do tam 1 J (30;20;0)
Cau 18. Nhan dip 26-3, 16p 12A thiét ké mot 1éu cam trai c6 dang 12 mot phan mit cau va cia léu 1a

mot duong tron bang phan mém 3D trong khong gian v6i hé toa dd Oxyz (nhu hinh v&). Biét bé mit cua

léu 1a mat cau (S) c6 tam 1(4;4;1), ban kinh R=4 va mat phang chira cira léu 1a (P):y =3.

Pudng tron cira léu

a) Phuong trinh bé mat cua 1éu 14 (x—4)" +(y—4)" +(z-1)" =16.

Xx=4
b) Duong thang di qua tam | va vudng goc véi mat phang (P) ¢6 phuong trinh 1a {y =4+t (teR).
z=1-3t

c) Tam cia duong tron cira 1éu c6 toa d 1 (3;3;2).

d) Ban kinh dudng tron cira 18u 1a +/15 .
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Loi giai
a) b) c) d)
PUNG SAI SAI PUNG

a) Phuong trinh bé mit cua 1éu 1a mat cau (S) co tam 1 (4;4;1) vaco ban kinh R =4
2 2 2
(x=4) +(y-4) +(z-1)" =16
b) Goi d 1a dwong thang di qua | va vudng goc véi (P). Ta c6 vecto chi phuong ciia d 1a G, =(0;10),

Xx=4
do d6 phuong trinh dudng thang d la: {y =4+t (teR)
z=1

c) d) Goi M (4;4+t;1) Ia hinh chiéu vudng goc cua | trén (P).

Taco: M e(P)=4+t=3ct=-1=M(431)

Do do: IM =1/(4—4)" +(3-4) +(1-1)° =1
Ban kinh duong tron cira léu 13 r =vR? = IM2 =416 -1 =4/15
Vay dudng tron cira 1du c6 tam M (4;3;1) va ban kinh r =15

Cau 19. Ban Minh Hién thiét ké mot 18u cam trai c6 dang 1a mot phan mat cau va san 1éu 1a mot duong

tron bang phan mém 3D trong khong gian v4i hé toa dd Oxyz nhu hinh v& (don vi trén mdi truc 1a mét).

Bict bé mit cua leu 1a mat cau (S) c6 tam 1(4;3;1), ban kinh R=3 va mit phang chia san Iéu 1a

(Q):z=2.

Buéng tron san [éu

a) Phuong trinh bé mat cua 1éu 1a (X—4)2 +(y—3)2 +(z —1)2 =3.

Xx=4

b) Duong thang di qua tam | va vudng goc véi mat phang (Q) c6 phuong trinh la {y=3  (teR).
z=1+t

c) Tam cua duong tron cira 1éu c6 toa do 1a (3;4;2).

d) Ban Minh Hién dy dinh 16t san Iéu bang tham nhya véi mic phi 100000 dong/mét vudng. Khi d6 kinh

phi can 16t san léu 14 1056637 dong (Iam tron két qua dén hang don vi cua dong/mét vudng).
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Loi giai
a) b) c) d)
PUNG PUNG SAI SAI

a) Phuong trinh bé mét cta 1éu 1a mat cau (S) co tam | (4;3;1) va cé ban kinh R=3
(x—4)2 +(y—3)2 +(z —1)2 =9
b) Goi d 1a duong thing diqua | va vudng goc véi (Q). Ta c6 vecto chi phuong cua d 1a G, =(0;0;1),

Xx=4
do d6 phuong trinh dudng thang d la: sy=3  (teR)
z=1+t

c) Goi M (4;3;1+t) la hinh chiéu vudng goc cua | trén (Q).
Taco: M e(P)=1+t=2ot=1=M(43;2)

Vay duong tron san leu c6 tam M (4;3;1)

d) Taco: IM =/(4-4)° +(3-3) +(2-1)’ =1
Ban kinh duong tron san léu la r =vR*—IM2 =4/9-1=2/2
Dién tich dudng tron san leu 2 S = zr? =n(2ﬁ)z =87 (m?)

Kinh phi can 16t san léu 1a 87.50000 ~ 1256637 dong/mét vudng
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PHAN III. Céu trac nghiém tra 16i ngan. Mi cau héi thi sinh chi tra 161 dap an.
Cau 20. Trong khéng gian Oxyz , mot vom dugc thiét ké co bé mat la mat cau tam 1(1;2;20), ban kinh
bang 50 m va c6 day nam trén mét phang (Oxy). Chiéu cao cia vom Ia bao nhiéu mét? (biét don vi cua

hé truc toa do la mét)

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

Loi giai

Pap an: 70

Khoang cach tir tdm | dén mat phang (Oxy) 1a 20 m.

Vay chiéu cao caa vom 1a 20+50 =70 m.

Cau 21. Ericsson Globe (Thuy Dién) 1a toa nha ban cau 16n nhat trén thé gisi (nam 2020), véi hinh dang
mot qua cau mau tring co duong kinh 110 m va chiéu cao bén trong 85 m, né c6 du chd ngdi cho 16 000
khén gia cia cac budi biéu dién hoa nhac hozic 13 850 khan gia caa cac tran dau khlc con cau trén bing.
Gia str ta biéu dién mo phong cua toa nha Ericsson Globe trong hé truc toa do Oxyz boi mot mat cau co
tam 1, duong kinh 110 m va OA = 85 m nhu hinh v& (don vi trén tryc 1a mét). Biét phuong trinh cua mat

cau nay c6 dang (x—a)’ +(y—b)’ +(z—c)” = R?, héy tinh gié trj biéu thac T =a+b+c+R.

Z

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

Léi gii
Dap an: 85
Theo gia thiét duong kinh 110 m nén béan kinh R =55m.
Tacd Ol =OA-1A=85-55=30 suyra | (0;0;30)
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Vay phuong trinh mat cau can tim 1a x* + y* +(z - 30)2 =55°

=T=a+b+c+R=85

Cau 22. Hé théng dinh vi toan cau GPS la mdt hé thong cho phép xac dinh chinh xéac vi tri cia mot vat
trong khong gian. Cach thirc hoat dong cia GPS nhu sau: Trong cung mot thoi diém, vi tri M ciia mot
vat s& duogc xac dinh bang 4 vé tinh cho trudc, cac vé tinh ndy ¢ gan may thu tin hiéu, bang cach so sanh
thoi gian tir IGc tin hiéu dugc phat di véi thoi gian nhan tin hiéu phan hdi thi s& xac dinh dwoc khoang
cach tir cac vé tinh dén vi tri M . Nhu vay, vi tri M 1 giao diém ctua 4 mat cau c6 tam 1 4 vé tinh d4
cho. Gia sir trong khong gian Oxyz, 4 vé tinh c6 toa do laA(-16;3), B(4:81), C(9:6;7),
D(-15;18;7). Biét khoang cach tr M (x,;Vy;zy ) dén cac vé tinh lan luot 12 MA=6, MB=7,

MC =12, MD = 24. Tinh gi4 trj biéu thac T =X, + Y, + 2,

Traloi: ....................
Loi giai
Pap an: 2
Goi M (a;b;c). Khi d6 ta co:
a+1)" +(b—6)° +(c—3) =36 = a’+b* +¢*+2a-12b—6c+10=0 (1)

(

(a—4) +(b-8) +(c-1) =49 = a’ +b*+c* —8a—-16b-2c+32=0  (2)

(a-9)° +(b-6)"+(c—7)" =144 = a +b*+¢? ~18a-12b—14c + 22 =0 (3)

(a+15)° +(b—18)" +(c—7) =576 <> a” +b”+c* +30a—36b—14c +22=0 (4)

Giai hé gom 4 phuong trinh trén ta dugc a=1Lb=2;c=—1 nén M (1,2;-1).

Vay T =1+2+(-1)=2.

Cau 23. Trong khéng gian Oxyz (don vi ciia cac truc toa do la kilbmét), mot tram thu phat song dién

thoai di dong c6 dau thu phat dugc dat tai diem 1(-2;1;—4). Biét ban kinh phii song ciia tram la 3km.
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C6 5 nguoi st dung dién thoai tai cac diém A(2;-1;3), B(0;5,-4), C(-2;1-3), D(0;1;-3),
E(—4;-2;1). Hoi trong s6 5 ngudi d6, c6 bao nhiéu ngudi c6 thé st dung duoc dich vu cua tram noi
trén?
Traloi: ....................

Loi giai
Pap an: 3

Ta co:

A= |4 +(<2) +7* =/69 >3
IB=+22+02+0% =2<3.

IC =02 +0% +1' =1<3
ID=+/22+0% +12 = /5 <3

IE = J(=2)’ +(-3)’ +5° =38 >3.

Vay ¢6 3 ngudi ¢6 thé sir dung dich vy cua tram néi trén.

Céau 24. Trong hé truc Oxyz cho trude (don vi trén truc la mét), cho mot tram thu phat séng 5G c6 ban
kinh viing phu song cua tram & ngudng 600m dugce dit & vi tri 1(200;450;60). Tim gia tri Ion nhat cia
m (lam tron dén hang don vi) & mot nguoi dung dién thoai ¢ vi tri A(m+100;m +370;0) c6 thé sir

dung dich vu cta tram ndi trén.

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

Loi giai

Pap an: 512

Dé mot ngudi ding dién thoai ¢ vi tri A(m+100;m +370;0) c6 thé st dung dich vu cia tram thu phat
séng 5G c6 ban kinh viing phu séng cua tram ¢ ngudng 600m duge dat ¢ vi tri 1(200;450;60) thi
IA <600 < (m—100)" +(m —80)° +(~60)" <6007

180 —+/712400 180 ++/712400
i .

< 2m? —360m —340000< 0 < <m< >
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180 + /712400
2

~512.

Vay gié tri I6n nhat caa m 13

Cau 25. Mot qua bong ro duge dat & mot goc caa can phong hinh hop chix nhat, sao cho qua bong cham
va tiép xdc véi hai birc trdng va nén nha caa cian phong do thi cé mot diém trén qua bong cé khoang cach
lan luot dén hai btrc twong va nén nha la 17 cm, 18 cm, 21 cm (tham khao hinh minh hoa). Hoi do dai
duong kinh cua qua bong bang bao nhiéu cm biét rang qua bong r tiéu chuan c6 duong kinh tir 23 cm

dén 24,5 cm? Két qua la tron d@én mét chi s6 thap phan.

g A
18 Mﬂ
21
C
Traloi: ........ocoeeenie,
Loi giai
Pap an: 23,9

Ta dat hé truc vao can phong sao cho c6 hai bie tuong la mat (Oxz),(Oyz), va nén la (Oxy).

Vay bai toan dan dén viéc tim duong kinh cua mat cau tiép xdc véi 3 mat phiang toa do va chira diém
M (17;18;21).

Ta c6 thé goi phuong trinh mit cdu 1a (S):(x—a)’ +(y—a)’ +(z-a)’ = a2, véi a>0 (do mat chu tiép
xuc véi cac mat phang toa do nén a=b=c=R).

Do M (17;18;21) €(S) nén (17 -a)’ +(18-a)’ +(21-a)’ =@’

a=28-+257

= 2a’-112a+1054=0 <

a=28++/257

Vi qua bong rd tiéu chuan cé duong kinh tir 23 cm dén 24,5 cm nén a =28 —+/257 thoa.

Vay duong kinh qua bong bang 2a =56 — 24/257 ~ 23,9(cm).
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