Chii dé 7 - Oxyz - Mirc d9 van dung cao - File word ¢6 10i gidi.docx
Thoi gian lam bai: 40 phit (Khéng ké thoi gian giao dé)

Ho tén thi Sinh: ...ecicviiinneicnneicnneicnsnicssnissssnssssansssssnessnes
S0 DAO AANN: cucveerecerecreeererensesessesesessesssessesssessssessessssens

(P:x+y+z=0 (S):x* +(p- 1) +(z-2) =|.

Oxyz, cho mit phang va mit cau -

Cau 1. Trong khong gian
Xét mot diém M thay dbi trén mat phing F) . Goi khdinen (V) c6 dinh 1a diém M va c6 duong tron day 1a
tap hop cac tiép diém v& tir M dén mit cau (5) . Khi (V) c6 thé tich nho nhat, mat phang chira duong tron day
cia V) ¢6 phuong trinh dang ** @ *P2+¢ =0 g a+b+c

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

+ Cit boi mat phang di qua tim 1(0;1;2) va diém M ta dugc thiét dién nhu sau:
™M
B
A
I -
N R =HA :ﬂ
Khi 46 N) ¢6 ban kinh day 1a 2 i dwong cao h =MH

D3 thdy khi M cang gdn I thi N c6 BN cang nhé hay thé tich nhé nhdt khi IM ngén nhds, arc la M 1a
hinh chiéu vuéng géc ciia I lén (P)
_ Ax, +ﬁB_1'I. TC:";F D _. I.D-tI.I:I-I .%+ 0 —
+ Co A +B +C "+ +1° vadiém M ¢6 toa do
(x, =x,+ At =0-1=-1
v, =y, +Bt =1- 1=0
|z, =z, +Ct =2- 1=1 hay M(-1;0;1)

D+1+2 ..
IM =d(I,(P) _jo+1+2 =3 IHIM =14 =I"= IH =

N
3

1
— = =—IM
Mit khac, c6 VI+1+1 va V3 3
0 000 125
IH =—IM H(- ——:=)
Suy ra 3 va 333

N N}

+ Mit phang day di qua  va c6 VIPT M =(- L-L- 1) =-(LL1) 5, c6 phwong trinh
p 5

If_x+l}+ l{y-=)+1l{z- =) =0
3 3 3

hay * TV TET 2 :D.Suyra a+b+c=1+1-2=0

Oxyz A(l,l,l); B(‘-slso); C(2,0,2)‘ Goi (P)

Cau 2. Trong khong gian , cho ba diém 12 mit phang chtra

0]

BC va cach 4 mot khoang 16n nhat. Héi vector ndo sau ddy 1a mot vector phap tuyén ctia mat phang ?

=(5:2:- 1 =(5:2: =(-5:2:- =(5:-2:-
A" (5:2; IJ‘ B." (5; _l). c. (-5:2: I)' sp, ! (5:-2: I)'

Loi giai
. BC=(0:-1:2)

Ta co 1a mot vector chi phuwong cia BC
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x =2
y=1-t

= Phuong trinh tham sb cia BC: 7 =2

Léy diém H € BC = H(2:1-¢:26) o AH =(1;- £;2¢- 1)

T TR TN _ t:i
H 13 hinh chiu cita 4 trén BC & AH.BC =0 & 10- £ D+(20- 1220 &, 775
(2 1)
AH :|I.:—_.:—_‘
= 5 5]
(P)LAH

o AP AH oo by rakhi v chi khi
(P) " =(5;- 2:-1)
a .

A(-4:1:5), B(6:- 1;1)

M

Khi d¢6 mét vector phap tuyén ctia mat phiang

Oxyz (P):x+y-2z- IZD.Xét

Cau 3. Trong khong gian cho hai diém va mit phing

mat cau (5) di qua hai diém 4.8 va c¢6 tam thudc (P) . Ban kinh mit cau (5) nho nhét béng
*A. 35 B. V33 C. 6. D. 5.

Loi giai

Ta c6 (P):x+y-z-1=0,G=4ABnNI(F)

P 415 o 1 , ,
Thé diém A(- £15),B(6;- 11) vao phuong trinh mét phang thi ta thay
(% #yi=zim Wxg +y,- 2,-1)<0=4 va B niam khac phia so v6i mit phang (P).

Ta co: A8 =10-2i-4)= u=(-5L2) 13 yTCP cia 4B .
Goi E 1a trung didm cia 48 voi £(10:3) i F 13 hinh chiéu cia 4 16n mat phing ()

Goi I 13 tam cua mit cau (S) can tim. Vi L €() nen suy ra diém ! phai thudc giao tuyén giita mit phang

< =y =(-5:1:2
(P) v mjt phing trung trye cia 4B 13 (@) vgi Mo T4 =(-3:L2)

2 P i
Suy ra mat phang (Q):-Sx+y+2z-1 _[j.

I (AEF)

Vay dé ban kinh mit cau (5) nho nhét thi tAm * phai thuéc ca mat phiang
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x =-4- 5¢
(AB):{y =1+t (t€ER)

- — ] —
Ta co: [z =3+2 ma G=4ABN(P) nén
']]j' ; ) .
. AG:‘E;—B;-B‘
3 7 o1 2 2 .
“d-S5t+l+t-5-2t-1=0=t=—= G‘—;—;E =
2 27277 i (s
EG:—;—;—I‘
7
Suy ra T
P N T GE _IE
4G == AF=d(4;(P)) =343 oF AF

= - = gﬁﬁ
o N30 IGF:JGA'— AP === | p JGEAF [

g . GF
) sy A= £ +25 —f55
Vay suy ra ban kinh nhé nhét cia mat cdu ) 1a 4 .
Ciach 2. (GVPB dé xuit)

Mit phéng trung truc doan 4B ¢6 phwong trinh 1a (Q):=Sx+y+2z-1=0

1eA =(P)n (Q).

Goi I 1a tAm mat cau. Khi do
Sx+y+2z-1=0

Toa d6 diém ! thoamanhe ¥ ¥V~ 7~ 1=0

Cho xX=t=>z=2t,y=t+l= T(et+1:2t)
Khidg © =14 =(t+4) +£2 +(2t- 5) =6(t- 1) +35 235
Vﬁy min K :JE'

Oxyz A(1:0;2), B(- 1:1:3),¢(3:2:0)

, cho cac diém va mat phang

M (a;b;c)

. Biét rang diém ’
gi tri nho nhét. Khi @+ +¢ bing:

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

Cau 4. Trong khong gian v6i hé toa do

S DT T = , 3 2 2
(P)ix+2y-2:41=0 thuc mat phang () sao cho tha MA™ +2MB" - MC™ ¢

. 2 X TALIB- O = 1(-2;0;4
* Goi diém I 14 diém thoa man 4 +21B- IC =0 gyy ra: (-2:0; ).
+ Ta co:

Ul U 2 U Ul 42 il W 2 . TR TR . . .
vt 2205 - mee =M+ 14) +2(aar+18) - (Mr+1¢) =20r7 +201 (14 + 218+ IC) +14° 42187 - IC?

=2MI* +14° +2IRB* - IC*

MA® +2MB* = MC* ot gia trj nho nhdt © Ml © M 13 hinh chiéu vuong goc cia 1 16n .

x=-2+t
J: :2(

Khi d6 phuong trinh dudng thang MI di qua { va vudng goc véi (P) la: (F 42

= M(-2+¢:26:4- 2¢t)

L Me(P)=29t-9=0et=1=>M(-1:22)= a+b+c =3.
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-1 p+1 =z-3

Cau 5. Trong khong gian Oxyz , cho mit phing (P): x+y-4z=0 , duong thang d. 2 - 1 I va

diém A@1:3:1) thudc mit phang (P) Goi A la di qua 4 nim trong mit phang (P) va cach duong thang
d mot khoang cach 16n nhat. Goi u =(a:b:1) 1a mot vecto chi phuong cia dwong thang A. Gia tri cua
a+2b 3.

A. 4. B. 0. *C. "3, D. 7.

Loi giai
n=(:1;-4)

; =(7--1-
o HU+2t-1- 13+ 0)€d o, AH =Q1:- 4- 1:2+1)

. (P .
Mait phang (P) c6 mdt vecto phap tuyén la

G

H 13 hinh chiéu cia 4 trén d © AH0 =0 o dredeie240=0 o 1=-1
o (-3 1|1 -2[]2 -3

— | AH .n] :H H : H:(Il.j—?.:l)
o AH =(-2:-3:1) 1 =44 1|1 1

Dé thﬁy d (-"_"i.fﬂr)‘_:AH :Jﬁ

, N > . N 2 1) . 2
Dau bang xay ra < A la duong thang di qua 4 ndm trong mét phang va vudng goc vai duong thang A

Do dé duong thing A c6 mot vecto chi phuong 1a =(11;- 7:1 ).

= a=11; b=-7_vay a+2b=-3

. 4:- 2 - 2:6:4 , z =
Cau 6. Trong khong gian Oxyz cho hai diém Al:-2:4). B(- 2:004) va duong thang == . Goi M 1a

diém di dong thudc mat phang Oxy) sao cho 4B =90 va NV 1a diém di dong thudce d  Tim gia tri nho nhét
cua MN ?
*A. 2 B. 8 C. J73 b, 5 A
Loi giai
Ta co: M 1a diém di dong thue mit phang (0x) nén suy ra M (x;y:0)

Ma 4B =90 nén suy ra AML BM= AM.BM =0

Ly LLLe

v =Cro- 4y 42:-4). BM =(x 42 - 6:--
Ta lai co: AM =(o- 4y +2-4). BM =(x+2,y- 6:-4) nhu vay phuong trinh trén tuong duong voi:

UL uudg

AM.BM =0= (x-4)(y+2)+(y+2Ny-0)+l0=0= x" +p" - 2x- 4y - 4 =0
= (-1 +(y- 2) =9

) ,

. 1(1:2;0)
cO tam

Suy ra tap hop cac diém thudc mit phang (Oxy )12‘1 mot duong tron va ban kinh R =3
v6i duong tron (© 1a giao tuyén gitta mat cau duong kinh AB 3 mit phiang (Ox)

N,=dn (G.T_l') = N, (5:-1:0)

Goi ma ta c6 NV 1a diém di dong thudc d nén suy ra ta co:

MN =MN, =M ,N, .. M, =IN, n(C)
VO1

M N =IN - R=5-31=2 , L, . N re 1A M ) .
M N, =IN, - R=5-3=2 nén suy ra gia tri nhé nhat cua MN bang 2 véi dau bang xay ra khi
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ool 5 -
IM :%f.-x:., = M, 17,

=

;D‘

[J‘ql—

|5

Oxyz AQ@3:- 2;3); B(1:0;5) M € (Oxy) w

Cau 7. Trong khong gian , cho hai diém . Tim toa d¢ diém o cho

MA +MB dat gi tri nho nhat:
9 5 |
2.0 ‘

A, [ 47 4
Loi gii

:0‘

IR
&= w

I i %
220 250 -
B. 44 c.\ 4 4 J D.

AQ(G:- 2:3) v B(1:0:5) (Oxy)

nam cung phia so véi mat phang
(Oxy) o A'(3:- 2:- 3)

D@ thay

Goi 4" dbi xtimg v6i 4 qua mit phang

- AB =(-2;2:8) = =(1;- 13- 4) la mot vector chi phuong ctia duong théng AB
x =1+t
y=-t
z=5-4

= Phuong trinh dudng thing 4B 1a
Ta co: MA+MB =MA + MB = A'B =06:J2

o M =ABn(oxy)

AN _n 5 A 3R 5 ~ A
Dau = xayra < Toa do diém M thoa man hé

5
t =—
4
, 9
x =1+t Iy
y ==t 5
7 =5- 4 : 4

.::D =N

M‘ E E.{D‘
Vay 4 4 ] théa man yéu cau bai todn

Oxyz A(3:0:0), B(0:3:0), c(0:0:3)

Cau 8. Trong khong gian , cho ba diém va dudng thing

x+2 y+l =z

d:- = = . , , j 2 ]
| | I . Piém M 1a diém trén dudng thing ¢ sao cho (A4 +2MB +3MC)

Tung d6 diém M 1a
A. 2, B. -2, C.-1 *D, 1,
Loi gidi

dat gia tri nho nhat.

] -2 "= .
viMed pan M(-2+¢; I+;._f).
Khi do:
MA+2MB +3MC == Y + (- 141F + (o) +2,JQ2- o) +G@- o) +(0)

£3JQ2- o) +(- Y + G- 1)

o MA+2IMB+3IMC =37 - 126 +26 42437 - 126 420 43435 - 121 +14

o MA+2MB +3MC =\3(- 2) +14+23(- 2 +8+3f3(- 2) +2
=14 +742

£ , . ., =
Dau “=" xay ra khi va chikhi {- 2 =0 =t =2
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v (0:1:2 , , .
Khi do: M (0L “). Vay, tung d6 diém M can tim bang 1.

(5):x +(_1'+\E): +z° =16

, cho mat cau . Co tat ca bao nhiéu diem

242 =0

Ciu 9. Trong khong gian Oxyz

Ala:b;c)

(@, ¢ 1a cac sb6 nguyén) thudc mit phiang c6 phuong trinh '~ sao cho c¢ it nhét hai tiép

tuyén cua () di qua 4 va hai tiép tuyén d6 vudng goc v6i nhau?
A. 26, B. 32, C. 28, *p, 45
Loi giai

(s) 1(0;- v2:0)

Mit cau cO thm va ban kinh R =4 .

Ala:b;c)

.J(a;}.E:c‘)-

thudc mit phang c6 phuong trinh Y- 2""’: =0 nén b =22 . Hay
Tap tat ca cac tiép diém cua tiép tuyén di qua 4 1a mot duong tron (C). Goi BC 1a mot duong kinh cta
(C). Khi do Bac 1a goc c6 s6 do 16n nhit trong tit ca cac goc con lai.

Nhu vay diéu kién c6 it nhat hai tiép tuyén cua () di qua 4 va hai tiép tuyén d6 vudng goc v6i nhau 1a goc
90° <BaCc <180°

Trong trudong hop Bac =90° thi 4BIC 13 hinh vuéng nén ta c6 4/ =42 .

Nhu vdy, suy ra: YCBT = 14 <442 Hay 4 =a’ +18+c° =42 = @'+ =14
Do @, € 1a cac s6 nguyén nén xét cac truong hop sau:

0= L'E:U.'il.' +2: 13;

Truong hop 1: @ .Co 7 diém.
Truong hop 2: @ == = € €| FLEX=I (14 g
Truomg hop 3: @ =22 = ¢SI0=ELER2Y (14 gay
Truong hop 4: @ =33 = cEl0; il:iﬁé .C6 10 diém.

Vay c6 tong 7 +14 +14+10 =45 iém thoa man bai toan.

. . : . E g F —g . (72 _
Cau 10. Trong khong gian Oxyz , cho mat cau (S): ety +(y+1) +(z+1) = va diém 4(2:3; 1). Xét

cac diém M thudc () sao cho duong thang AM tiép xtic voi (S). Hoi diém M ludn thudc mit phang nio cé
phuong trinh duéi day?

A, Sx+dy+2=0 «g, Sx+4y- 21=0 c. ox+8y-11=0 p, bx+8y+11=0
Loi gidi
Mit cdu ) o tam 7 C 55D (4 ban kinh R =3

Do AM 1a tiép tuyén ciia mit cau () nén IM L AM guy ra AM =y Al - IME

Taco A =5.IM =R =3 Suy ra 4AM =JAI* - IM* =4
Tap hop cac tiép diém M tao thanh dudng tron c6 tam 1a H . Khi d6 ta c6 AAHM ddng dang voi AAMI
AH  AM CAME 16
= AH

Suyra AM Al Al 5

o () n=AI =(-3;-40)

\ 2 , SRRy STy -1, . ; A 12 A
14 mat phiang chua cac tiép diém M. Khi d6 () cd vecto phép tuyén la nén

=3x-4y-d =0 Ix+4y+d =0

G

phuong trinh () c6 dang
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lL+rF|_ d =-2

d(A4.(2)) =4H = |lE~+a:.|r|:lﬁ«:r

Do

» e ):3x+4y- 2=0;(c; ):3x+4y- 34 =0
Vay

d(1.(a,)) =2 ea

Do 5 nén &) khéng cit (5) (nhén)

J[L[r.f:]}zﬂ:u_’- (o 2) ( )

Va . nén (loai)

Y s ) i o _
OXVZ, ¢ho didm A(1:2:-3) va mat phang (P): 2x+2y-z+9 _[j.

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

Cau 11. Trong khong gian voi hé toa do
Puong thang d gi qua 4 va vudng géc v6i mit phang cat mat phang (P) tai diém

B . Piém M nam trong mit phing (P), nhin doan 4B dudi goc vudng va do dai MB 16n nhat. Tinh d6 dai
MB

N5 A

Ny «p, MB =5 C. MB =41 p. T
Loi giai
Goi A 1a duong thang di qua 4 va vudng goc véi mit phiang (Q)
x =1+3t
Al y=2+4

= phuong trinh duong thing Z=o3- A :

= B(1+3:2+4:-3- 40)e(Q)

Be(P)= 200 +3:)+2(2 +41)- (-3-4t)+9=0= ¢t =- 1= B(-2:-2:1)
Do .

Nhan xét: Piém M nam trong mit phang (P), nhin doan 4B dudi goc vuéng nén M di chuyén trén duong

tron giao tuyén (© ctia mit cau dudng kinh 48 va (P)

Ja

AB = f‘ -é:U:-I‘. ="
Goi ! 1a trung diém \ - - -
2|- ' ‘+2.U— (-1)+9
(€)= or =d(1,(P)) = S =3
Goi O 1a tim ciia duong tron giao tuyén '\f: X+ 4
Nhan xét: MB 16nnhat < MB |3 du(‘mg kinh cua @0 13 trung diém cta MB .
MB =2.0B =2\IB" - or’ =5
Vay
Cau 12. Trong mit phang (@) cho hai tia % Oy , g0¢ Yoy =60 . Trén tia OZ vudng goc véi mit phang
(a)tai 0 , léy diém S sao cho SO =a Goi M,N 1a cac diém lan luot di dong trén hai tia Ox, Oy sao cho

OM +ON =a (a>0vz M. N 140 Oy Goi K 13n Iuot 12 hinh chidu cia © trén hai canh “M-SN | Khi

M.N 4 dong trén hai tia Ox, Oy mit ciu ngoai tiép da dién MNHOK s dién tich nho nhat bang bao nhiéu?
2ra’ e
2 2
A 3 B. 74 C. 27a’, *p, 3
Loi giai
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Ta goi: Ol 13 duong kinh ctia dudng tron ngoai tiép ctia tam giac OMN

Khi do, ta co: M1 oM tai M va INLON tai N (goc nodi tiép chén nira duong tron)

= Bvmr =BT =90 0

(v L (soM) . Bur =8nr =00
INL(SOoN) OH L MI,OKL NI

SOLMI
~:(so L(omw))
SO L NI

Ma { nén suy ra {

(OoH L (5MT)
OKL(SNT)

OH1 SM
OK1 SN

= BHI =BKT =90
(2)

. 2 i . N N 2 , . , A er\" oy —
Tu (1) va (2), véi 4 diém M,H.K,N cung nhin doan thang Ol 4usi gdc vuong, suy ra e

Ma mat khac: { nén suy ra

R

& ORIV
\ ; A L 9 . ‘ 7 ’(
Nhu vay suy ra mit ciu ngoai tiép da dien MNHOK ¢ dien tich nho nhét khi Of 4.
MN MN MN
ER ,;'.r-: =— = _I;”_:_
Tace " sinkhon  sin60 LN

MN=AJOM *+ ON >~ 2.0M.ON cos60
Y 2 , i a V2 _ﬂ:
_\ =-3\3) =7

OM +0ON
2

= MV =(OM +ONY - 3.0M.ON =a’ - 3‘

= MN __=—R

min 5 ALY

:iﬁ“
2

o
(v Y J‘
2443
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ﬁ"_

Jda

S .=4T
' 3

MNHOK co dién tich nho nhat béng \ E*E -
Oxyz (S):x® +(y- 2 +(z+3) =24

Suy ra mat cau ngoai tiép da di¢n

Cau 13. Trong khoéng gian , cho mit cau cit mat phang

(@):x+y =0 theo giao tuyén 1a duong tron (C). Tim hoanh d6 cua diém M thudc duong tron (©) sao cho

khoang cach tir M dén A(6;-10:3) 13 16n nhat.

A -1 *B, -4, C. 2. D. -5,
Loi gii

Mit chu (S):3° +(r= 27 +(243)° =24 g (5 10:2:-3) 4 pgn kinh R =276

_ . _.f l‘ 2 2 f
d_d(f"f'ﬁ})_{.G(_)i r la ban kinh duong tron (C),tacé r=vR-d =y24-1 :E.

Goi H 13 hinh chiéu vudng goc cua !/ 1én mit phing (@) .Khi dé H 1a tdm cua dudng tron giao tuyén. Suy ra
H(-1:1:- 3)

[S]NE)

Goi K 1a hinh chiéu vudng goc cua 4 1én (@) . Suy ra K(8:- 8;3]. Ta co FK(9:-9:6)

Ta oo AM =NEM +d*(4(a) 40 d*(4:() (hong ddinen AM 16m nhdt khi KM 16n nhét.

(x == 1+3¢
HK 4y =Il- 3t

X \ 2 z==3+2
Phuong trinh duong thang \ .

DPuong thang HK cit duong tron (©) tai hai diém. Toa d6 giao diém 13 nghiém cta hé

. 143 . 143 '_1-:-|+3{
x=-1+ X =-
X ‘ r=n A y=-1- 3t
vo==1-3 r=-1-3
“ = 4 !:Z:F'__Zzlr
z =2 z =2¢

t=
X7+ (p= 2 +(z+3) =24 (- 143e) +(-1- 3¢) +(2t) =24 N

Toa do giao diém 1a Y1551 33 Ma(-44-3)

<& KM, =Jo' +(-0)" +4° =88 s KM, =127 +(- 12)° + & =352

Vay didm M =M2(%4-3) g0 ra hoanh do diém M 1a -4,
A1;0:2) B(2:3:-1) ¢(0:3;2)

Cau 14. Trong khong gian toa do Oxyz , cho ba diém va mat phang

x=2y+2z-T= © 4R Xe A o 2 P ~  n ey , Je , .2 ,
(P):x-2y+ 7 =0 . Khi diém M thay d6i trén mit phang ( ), hdy tim gia tri nho nhat cta bicu thirc
LILIL Ly LLILLI

E=[MA+MB+MC 0

8
%A, 8. B.3. c. 43, D. 6.
Loi giai

G(]Z]) LI L L
+ Goi G 1a trong tam MBC . &1 vy GA+GB +GC =0
/NN Huin| H[N[NN| N[N mun| [N/ H[u[] AN u[un N[N L Huin| LI [N

MA+MB+MC =MG+GA+MG+GB+ MG+ GC =3.MG + (GA +GEB+ GC) =3MG

-
Ll LILLL UL

E =(MA+ ME + MC

ANN N

3MG

=3.MG

=

Do d6 gi tri minE dat dugc khi Mn MG
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(P):

+ Goi H 14 hinh chiéu vudng goc cua G 1én mat phang

1-22+2-7
MG =HG =d(G:(P)) = | : | :2
Me(P) _ JE+G2y 22 3
8 (17 2 25
min MG =— , M| F;E;?‘
= 3 khi: M =H hay M lahinhchiéucia G len ~ "= ' 7 ¥ 7

min £ =3.min MG :?;E =3
Vay: 3

. e 2 CaY (- 2 _ s 7
Cau 15. Trong khong gian v6i hé truc OxXYZ cho mit ciu (5):Ge+1) 4 (p-2) +(z+3) =25 tam / va diém

A(2;2;1)' Xét cac diém B.C-D thay d6i thudc () sao cho AB.AC.AD do61 mot vudng gdc nhau. Khoang
m

e oage s s (BCD) s T L
cach tir / dén mit phing c6 gid tri 16n nhat bang 7 (véi "7 1a cac sO nguyén duong va phan so
m

n t6i gian). Tich ™ bang?

A. 42, B. 30, *C. 135, D. 14
Loi gidi
) I-12:-3) ., ., — 325 A e A
Mat cau c6 tam (-1 ) va ban kinh R =5, 4(2:2:1) thudc mat cau.

Goi G 1a trong tdm ABCD
rod I I 000 ood

o 0f o o T A9TTA
AG =—(A4B+ AC+4D)
Khi @6 *
C k)
= G‘ U;E;—”‘
| 3
Do 4.1 ¢ dinh nén G b dinh.

_, d(1:(Bcp)) =16
(1:(8cD)) : { N

i(r:(BcD =IG=—"

‘ : ma 3 n :3 = M.n :15

A@G:1;-2), B(1:-5:4).c(5- 1;0).

Cau 16. Trong khong gian v6i hé toa do OXVZ, ¢ho cac diém Biét rang tap
M|NIN} g LLLLl
. ) MA - 2MB +3MC| =10 0
hop cac diém M trong miat phang O*Z sao cho la mgt duong tron tam H (a;0; C), ban
kinh bang 7 .Tinh tong T =a +c +r.
A. 0. B. -3. c. 10, D, 0.
Loi giai
A -2 = 4= 5
et didm I thoa man 1A - HA+3B=0= 1(8:4:-5).
U Ly LLLL! MN[N|N{N NIuE} Ly uu UL LILLI
T g [MA 2MB+ 3MC| =|MI +14- 2(MT +IB)+3(MI + IC}| =2MI =10= MI =5
a co: .
Do d6 M thudc mit cau tdm  , ban kinh R =5.
N H(G;O;C) \ \ X , I N 9 2 0O
Vay la hinh chiéu cua lén  mat  phang Xz suy ra

H(80:-5) = a =8 =-5ir =\[R? - d* (11(0x2)) ={5* - 47 =3

Viy a+c+r =8-5+3=0.
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Oxyz A(3:-2:0) B(-L24). xat ¢y (D)

Cau 17. Trong khong gian > cho hai diém ndi tiép mit cau dudng
kinh 43 va 6 truc nam trén dudng thang AB. Thé tich khéi tru dat gi4 tri 16n nhét thi chira dudng tron day di
qua diém nao dudi day?
C\0:- 1:-243). Cl0:- 112443 ). ClL0-2443 ). Cl-10:243).
Ccleraf) | cleid) | coeB) | clnoad)
Loi giai

|
. R=—AB=
*Ban kinh mat cau 2

J-4y #4744 223

b | —

Ta co: AB(-4:4:4)

Goi O(1:0:2) 14 tAm ctia mit cAu

Goi h 1a chiéu cao cua try, 7 1a ban kinh day cua try

. . R
V, =mrh Z,T‘ R - 2 h=f(h)

Ta co:

(R =TR - 3%;;3 0 =224

2R3
h =

Suy ra: Vrmen khi 3

e

Xét ham sb Q) co:

=4

Goi (P) 13 mit phang chta day cta try, suy ra mp () nhan AB(-4:4:4) 13 VTPT va cach O mdt khoang

bang 2

Phuong trinh mat phing () ¢6 dang la: ~ dx+4y+4z+ D=0

| 41+40+42+D| _[4+D| | _ [D=4-8{3
J[—4}:+-'1:+43 i D =-4+83

(P):-4x+4y+4z- 4- 83 =0

d((P),0) =

Do dé:
(P):-dx+4y+4z- 4483 =0

Thay cac dép an, ta thdy dép 4n D ndm trém (£).

Cau 18. Trong khong gian Oxyz, cho A(3:0:0), B(0:3:0),C(0;0:3). Goi
vudng goc voi (45C) . (©) 1a duong tron dudng kinh 4B va nim trong mit phang (P) .Goi S 1a mot diém

(P) 13 mit phang chira canh 4B va

bat ky nam trén (€) , S khac 4B ynido khoang cach tir tim mat cau ngoai tiép tir dién S.ABC ¢én mit

(Q):2x+3y+z+1=

phing 0 bang

7 6 3
*A.ﬁ. B. 2V14 C.ﬁ. D.ﬁ.

Loi giai

+ D& thdy tAm mit cdu ngoai tiép tir dién SABC khoéng phu thude vi tri diém S.
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(3 3
H‘ —:=:0
Goi 22 la trung %iém AB. Suy ra H 1a tim cua (C)Vé CH 1 AB= CH L(SAB) hay CH 13 trye
0
CH:‘%;—B __(||-"r) RPN
ctua duong tron ©) . co s 1 & suy ra CH ¢ phuong trinh * —hy=hz =3 4.
+ Mat phang trung tryc doan AC g qua trung di€m 2 2) coa AC va ¢6 VTPT la
3
S (1Y — 201 (x=-=)=(z-=)=0 o
AC =(-3,0;3) =-3(1;0;- 1) nén c6 phuong trinh: 2 2 hay (a):x- z=0
+ Suy ra tdm ctia mit cau ngoai tiép tir dién SABC 13 giao diém ! cua CH vy (@) , tim dugc 1(; l;l). Do d6
A(1.(0)) = |'?+3+I+I|
Ji+0+] Jﬁ

ALLD,B(0:L2),C(-2:0:1) 5 s phing

Goi I 1a diém thuoe (©) sao cho S =IA4" + 218" + IC” gat gi4 tri nho nhét. B6 dai O!

A, V46 B. 35, *C, 4 . D. 4 .

Loi giai

Cau 19. Trong khong gian ONZ, ¢ho cic diém
(P):x- y+z+1=0.

bang

Ul 2 Ut »  Ud s LU uud - odd H{N1 (N[}
S=I4 +2IB +IC (f‘w‘ wma) +2(vs +m8) +(vr +MmC)y
+Co (véi Mty y)
Ul Ll m[u|n H[N[NE}
L S =AM *+ (MA? +2MB* + MC? )+ 21M (MA +2MB + MC)
ay

L W] W] M

1
+Chon M sao cho MA+2MB+MC =0 gyyra | 2

o S=AMP +(MAT+2MBT+MC?) e . o
Khi d6 va de thay nho nhat khi va chi khi M/ ngin nhat hay / 1a hinh

3
‘ ——= ] or :ﬂ_
4’4 va 4
A(2:0:0), B(0:6:0),C(0:0:5)

3)
2

-l-\-'l-w

chiéu vudng goc cia M 1én (P). Suy ra

Oxyz

Cau 20. Trong khong Jgian vO1 hé truc toa do cho cac diem va diém N sao
N ) wN N} W u]N} a]N)

cho OV =0A+0B+0C Mot mit phang (P) thay doi cit cac doan thang OA4,08,0C, 0N 13y luot tai cac
o4 OB oOC
-~ + =2019

diém 4.B,.C.N, thoa man 94 9B 0C va M =(%3¥0120) khi d6
11 18
'T-'l + .]'I-'| + :-'l = .T,-I + _]'I-'| + —_-'l =
A. 2019 B. 2019
13 19
'T-'l + .]'I-'l + :-'| = .T.-I + __'I.'I.I + :-'l —
*C. 2019 D. 2019
Loi giai
Ta co: OV =04 +0B+0C =(2:0:5)= N(2:0:5)
Ta théy: 4 =2,08 =6,0 =5
Goi A(a:0:0). 5,(0:£:0). € (0:0:c) lan luot 1a giao diém cua mat phfmg (P) v6i cac doan théng 0A4,0B.0C

=0<cag=20<bh=00<c=5
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Nhu vay ta co: 04 :ﬂ‘og':b"oc'zf. Mit phing P) & qua 4,8,G nén s€& cd phuong trinh
xyy,z_, 24,08 ,.9C oo 2,0,5_,
(P): 4=+ =] +—+—=2019
a b ¢ Ma©4 OB 0G nén suy ra @ ¢
2 2 5
2 [ 2 2 5
o2 0 45 L 2009,673,2009 Ly (p E L
2019a 20196 2019c a b c di qua 12019 673 2019
ol ¢ 2 2 5 ) ( 000
= | =———ON = EEON
Ta thiy: | 2019 673 2019] 2019
Ma ta lai co BE(P),BEON 1 suy ra Ea giao diém cua (P) ysi doan ON
2 13
= F E,-"n.."l(_1'.1;‘1'..';_-._' )= x, = Ve = 0 A :i Xp+y,+z, =
S -~ 2019 70 2019 2019 vay 2019
Cau 21. Trong khong gian véi hé truc toa do Oxyz , cho mit cau (S)iam 4y 4z - 2x-dp+02-13=0 oy
(d): x4+l y+2 z-1
duong thang | | I . Piém M(a;bic) (a>0) nam trén duong thang (d) sao cho tr M ke
duge 3 tiép tuyén MA VB MC e oy chu ) (vai 4 B> C 1a cac tidp diém) thoa man AMB =60
Byvc =90" ; EMA=120" 1, O =a+b+c.
010
A 971 *g, ¢ =2, c. 3. D. ¢ =3,

Loi giai

Pime (S)ix #7427 - 2x-4y+0z- 13=0 = (x- 1) +(p- 2 +(z +3)° =27

= (5) o tam 10273) i ban kinh & =27 =343
bat MA =x _do MA, MB, MC 13 c4¢ tiép tuyén ké tir M dén mat cau nén: MA =MB =MC =x.

, — — — , I_ ol 2
Tu gia thiét ta co AB =x,BC =x2,CA =x3 ma ta nhan thay thém CA'=CE +BA" 4 suy ra AABC

vuong tai
Goi H,K lan luot 1a trung diém cia AC. 4B .
[ABL MK

= ABl (HMK )= ABl HM

Ta co: | ABLHK ma AMLAC 5, suy ra HM L (4BC)
a3
CH==X", IC =R=33

Suy ra M.H.,1 thang hang, MC 1a tiép tuyén nén MCLIC gy o 2 .

Ap dung cong thirc tinh dudng cao trong AIMC vudng tai C taco:
1 1 1
— + - 4 1 N 1

CH® CI° CM® 3¢ 727 ¥ o x=MA=3= MI=6

Ma Me(d)= Gs M(t- I;t- 2;t+1) v6i @=t-1>0. 4o I(1; 2;-3), MI =6
t =0

= (t-2) +(t- 4) +(1+44) =30 | 4=t =3

3

. .
-'W‘l-f-:-fz‘=*(.}‘:a+b+c:3
Vay toa do cia diem M 13 3 3 3]
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x-m _y+l z+m

Oxyz

=72

Cau 22. Trong khong gian véi hé toa do , cho duong thang O - ! va hai diém

M (- 1;4;1), N G- 2;0). Got H(a;b;c), K 1an luot 1a hinh chiéu vudng goc cua M.N e duong thang A

sao cho khéi t dien IKNM ¢4 thé tich nho nhét. Tinh gia tri T'=a-2b+cy
A.T=8 «g, T =-8 c.T=3 p. 7 =5,
Loi giai
HAMNNNK
+ Tir dit kién dAu bai, ta tinh dugc:

L . JJJJ_ . JJJJ_ B
MN =(4-6:- 1) pqv =53 . uy =(5-2:1), [u‘.:.-i».f.-"vl =(8:5:2) (e, , N ) =32,73

5
LLILL

cos (MN; HK ) =0.84 sin(MN;HK ) =0.54 HK =-"'f-'*‘f"-'3'3'5(“ 1.;"”""":) =7.09

3

HENM

1 .
V :EHF{_-W.-"»". d(HE: MN).sin(HK: MN )

*

HK , MN, sin(HK:; MN)

Trong do: 1a cac hang s6 dugc tinh & trén
= Gi tri ™ o dat duoc khi ™0 d (HK ;MN)
) E(m.ﬁ— I —m:)E A ME =(m+|.j -5:.-m - I)
*+ Goi ;
- J_IJJ_ (NN} . ]
‘[!F‘é-'ﬁ'ﬁ'L-'WE‘ |S Gn +1)- 25- 2(m? +|1 |— 2m” +8m - |9|
d(HK;MN) =2 g 1= -
‘[u‘.j.-‘r{-"v' ‘ \93 Jo3
|3(m:-4m+4)+ll| ‘E(HI' 3):"‘”‘ 11
) = :'__:
Vo3 Jo3 Jo3
’ &:.T'E:J."i‘l::-i‘-ﬁ‘-
DAu "=" xay ra khi: " =2 = | -2 |

(P)  Mm(-1:4:1)
qua

+ Phuong trinh mit phang va vudng goc voi Ala:

ey =, =(1-2:1) (P):(x+1)- 2(y-4)+(z-1) =0 _(P)ix-2y+z48=0

(x-2 _p+l T:g
1 -2 -3
x-2 z+4 I_E
T 3
x-2y+z+8=0 ___|_'f3|
H =(P)NA = toa d0 ctia la nghiém cta hé: = |
(2.5 106] 2
H‘—-f—-f'— a:g 1_’):é c:—E T:ﬂ-ﬁh-i-c::-li-l—ﬁ:-g
= 33 3l 3 3 3 = 3 3 3
FRE
Cau 23. Trong khong gian véi h¢ toa do 00z cpo duong thing 3 2 2 diém AG-1-1) va mat

(P):x+2y+2z-3=0

phang . Goi A 1a duong thang di qua 4 va tao v6i miat phang (P) mot goc ¥ Biét
khoang cach giita A va @ 1a 3. Tinh gié tri nho nhat cua “°5% .
1 2 4 5
A3 B. 3. +C. 9. D. 9.

Loi giai
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(P) n =(1;2:2)

Mit phang co vipt
Puong théng d g qua 0(0;0;0) va ¢6 vtep u =(3;2:2)

Goi A 1a dudng thang di qua AG-1:- l)va co vtcp u'=(a;bse)

U
%f'-”| B |ﬂ +%+Ec‘|
.|n| _31.-"&: +bh +¢”

Lai ¢6 Hu._u’”
[u,ﬂ'] =(2¢- 2b:2a- 3¢3b- 2a)

sing =

b

Ta co

i A) =3 |3(3r:— 2h)+3c- 2a+2a- 3!:|
. = —

_3 9Cc- b))

JQc- 26 +Qa- 3¢) +Gb- 2a)

[ —]
J8a® +13b* +13¢* - 12ab - 12ac- Sbe

=3

o 81(c- b)Y =9(8a +136* +13¢% - 12ab - 12ac- 8bc) = 9(c- BY =84 +13b +13¢> - 12ab - 12ac- 8be

e 97 - |8hc+9h" =8a” +13h" +13c” - 12ab- 12ac- 8hc = 8a” +8b° +8c¢” - 12abh- 12ac +10bc =0

& da’ +2b° +2¢7 - 6ab- bac+5he =0 < 4@ +2(b+c) - 6a(b+c)=be

, a+2(b+c)| |a +2(b+c]
sing =1 ——L = -
Khi dé 3\!4?_ +b +c 3 fa +(B+c) - 2bc
_ |a+2(b+c] ~ |a+2(b+c]

3 +(b+c) +8a* +4(b+c) - 12a(b+¢) 390> +5(b+c) - 12a(b+c)
: |ﬂ +3£|
sing =
Pit b+c =t ta co 3\-"9433 +- 12at +5¢°

= 9(P-1a - 43P +Dat+(5P- 4)¢° :D(*)

Néu @ =0= 1 =0 (10q)

Phuong trinh (*) o6 nghigm =+ GF +1) - 9(P- D(P-4) =0

= 9P*-05P =0 0 =P E? = sin’ @ £§= sin @ ﬂ? = COS@ ::;l:- Min(cos ) :g

= 9sin’ ¢ =

a’ +4at +4¢1°

9a” +- 12at +5¢

Cau 24. Trong khong gian Oxyz’ cho ba diém A(1;4;5), 8(0;3;1), C(Z;_i;O)

(P):2x-2y+:z-9=0 M (a;b;c)

Goi la diém thudc mit phéng
T =MA" +MB™ + MC™ {at gi4 trj nho nhét. Khi d6 9+ 26~ ¢ bing:

*A. 0 B. 3. c. -3,
Loi giai

. \ R _n . G2:2
ﬂ ﬂ TR TR T TR TTRCT T TRRTTT
T =MA> + MB* + MC* =(MG +G4) + (MG +GB) +(MG +GC)

*

LI 1 W A W I S o LU L g oud
=3.MG +GA +GB +GC +2MG(GA+GB+GC)

=3IMG +GA +GB +GC =3MG +13+3+14 =3. MG +30

va mit phang

sao cho biéu thuc

D. 9.
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Do d6 gié tri Min7 dat dwge khi MNMG |

2.1-2242-9
MG 2d[G;(P)):| +2-9) -

Me(P). J2HC2) +r

= min MG =3 pi- M 13 hinh chiéu caa G 1én (P ).

Phuong trinh cua duong thang d qua G va vudng goc voi P) la:

?.‘l.' =1+2¢
d: {y=2-2t
Uy =,y = 2:-2:1) z =2+
5
x-2t =1 xr =3
y+2t=2 y =0
-t =2 F=

M =d n(pP)

Ix-2v+z = =
=>Toad©M thoa man h¢ phuong trinh: 2x-2y+z=9 o U l

A ] [y 3
Vay diém M théa man ycbt ¢ toa do la: M (3;0:3)

=a=3 b=0 c¢=3 5 a+2b-c=0
Cau 25. Goi S Ia tap hop tit ca cac gid tri thuc cuoa tham s6 7 dé hé phuong trinh
[.1':+_1':+::'ﬁ.1'+4:=

A, B = o )
mx = 2y = z+3m =0 c6 nghiém duy nhat. Tong cac phan tir cua S 1a

2 i 19 -2

A, 13 *B. 5. c. 5. D. 13,

Loi giai

- - S R S PR g . ()=
(5):x™ 4 )7 427 - 6x+42-3=0 la phuong trinh mit cau tam 1G;0:-2) co ban kinh

(F’):nn‘- 2y=-z+3m=0

+ Dbiat
— 2 o 2 +(-2 F - - i . . 2
R=3 +0 +(-2) - (-3) =4 i mit phing
» Bai toan dé hé phuong trinh c¢6 nghiém duy nhét, tirc 13 mit phang tiép xtc véi mit cau.

|3m- 2.0- ('3)+3m|
el =l =4
“+(-2) +(-1)
. Ta o Jm G2y +(C-1)
© |tlm+2| =dJm +5 © 30m +24m +4 =10m” +80 < 20m” +24m- 7o =0

-3- 2426
5

-3+2y20 -3-2426 -3+2J26 _ 6
5 5 5

5 . Vay 5

d[1.(P)] =R =

m=

m=

Oxyz A(l.:z.:ﬂ.ﬁ(l.:z.:o). M (- 1;3:4)

Cau 26. Trong khong gian , cho ba diém .Goi 4 1a duong thang qua

B vuéng goc véi AB dong thoi cach M mot khoang cach nho nhat. Mot véc to chi phuong cia d ¢c6 dang

! :(ZZ_QZ_E)). Tinh tdng @ +b

AL B. 2 *C. - 1. D. -2,
Loi giai
Goi () 1a mat phing qua diém B va vudng goc véi 4B, khi d6 phuong trinh (e):z =0 ( (a) EO']"T) va
d < (a)
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(o)

Goi 71-X 13 13n luot 14 hinh chiéu cia M 1én ““’va d .

Ta cod d (M;d) =MK 2MH , suy ra gia tri nho nhat ca d(u:d) =MH , khido @ qua

HB =(2:-1:0)= u =(2-1:0) = g =- b =0= a+b =- |

H(-1;3:0)

d ¢ vecto chi phuong la

A(0:0:- 3).B(2:0:- 1)

002, ¢ho hai diém va mit phiang

Cau 27. Trong khoéng gian

(P):32- 8y+7z- 1=0. o Mlabic)1(P) (o ML +2MB nhét, tinh T=a +b+e.
_311 - 131 - 35 85
A. 183 B. 6l *C, 183 D. 61
Loi gidi
? Q
Goi 7 12 diém théa min 4+ 218 =0P 38
] ooqur uy: o ur oy o o ur;w w
.-wA-+2.-w3-=[.-w.r+f,4) +3[.-w+r3 =3MI* +I4 + 2B +3.-w{m+zr3

Ta co:
=3MI° +14° +2I5°.

Do M +21B° khong d6i nén MA™+2MB" 16 nhét khi MI” nho nhat suy ra M 13 hinh chiéu vudng goc ciia
I 1én (P)

Goi 9 1a dwong thing di qua / va vudng goc véi P suy ra 4 ¢ phuong trinh

N
3
y=- 8t
-5
z=——++Tt
3
3?{%{* 8(- 8;}+??+?{4— |=0Pp ;—_
Xét phuong trinh:
- 15
ﬂ+h+n——+"’£——
Suy ra 3 183

Cau 28. Trong khong gian véi truc toa do Oxyz ,cho 3 diém ACL-44) BT 2) C1:4:-2) . Mat phéng

(P), 2x+by+ez+d =0 g oo didm 4 Pit h, :d(B;f_P}); h, "m’(t: (P)) Khide m*h
nhét. Tinh T =b+c+d

«A. T =65 B. T =52 c.T=77 p. T =33
Loi gidi

2 dat gia tri 1on

Goi D 1a diém sao cho C 1a trung diém 4D, I 1a trung diém BD.
D

h

;l E;E;-SIJ
D(3:12;-8) |72

Suy ra )
hy+h, =d(B:(P))+d(D:(P)) =2d(I;(F)) =2I4

Khi do
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Ao +h

Vay > dat gia tri 16n nhat khi (P) qua 4, vudng goc véi 14
5. 27
m:‘-;-_;. P
\ 2 1= (@ nhan n =(2:9:-6) 1am vec to phap tuyén.
, Ve 4Gy - 6+ 67 =
Phuong trinh mét phang (P), 2x+9y-0z+02=0

—Q == d =7 . =65
Vayh_'_:;l__ﬁ =-0:d =062 = h+c+a’_ﬁu.

. .27 T2 .
Cau 29. Trong khong gian véi hé truc toa do Oxyz’ cho hai diém 4(0;8,2), 5(9;-7:23) va mat cau

(5):(x-5) +(y+ 3 +(z-7) =72

cau () sao cho khoang cach tir B dén mit phang 2 16n nhat. Khi d6 tng 2 +¢+4d ¢4 gia tri bang
A b+c+d =2 B. b+c+d =4 xC, b+c+d =3 p. b+c+d =1

Mgt phing P rBy e +d =0 g diém A va tidp xie voi mat

Loi giai
L A€(P)  8h+2c+d =0 d =-8b-2c= (P)ix+by+cz- 8b- 2c =0

(s)

tiép x0c v6i mit cau nén

5- - - Sc+5
d(1:(P))=R = |” 3b+Tc +ﬂr| =62 = M —6:2
l+b" +c° 145" +c°

_P-15b+21c| |G 11b+5c+5)+4(-b+dc+1)

A%
Do (P)

d (8:(P)) — —
Lai c6 1+b° +c° JI +bh™ +¢c”
_ d(B;(FHJ(—||h+5¢-+5)|+k1(—h+4¢-+|)| :Gﬁ+|4(—h+4ﬁ-+|]
l+b* +c° J14b7 42 J+b? +¢?
(7 +47 +12)(7 + * +17)
:d(g.:(.p))gaﬁm’j =182
N

(P)

Viay khoang cach tr B dn mat phing 16n  nhat 1a 182 khi

?(— 11 +5c+3).(-b+4dc+1)=>0

b ¢ 1 = b=lLc=4
-1 41
Tfrdﬁyc() b =- |.f£' :4;{?r =0= h+c+d =3
21
I[O, 0,—
CAu 30. Trong khong gian véi hé toa do Ox¥z cho hai mit cAu (S‘ )’(Sz): (Sl) co tAm 2 , ban kinh
=6 . (5,) J(0,0,1) = M (x,y,z)
1705 Y cotam 7 ,bankinh ~ 2. Hdi c6 bao nhidu diém BV 26 K52 nguyén thudc

phan giao cta hai khdi cau?
A.11. *B. 13. C.9. D. 7.
Loi giai

; e R 2
(.S'I )oxt 47 +‘ ol “TI =30
Ta c6 phuong trinh mat cau \ “
. . 81
CE )y 1) =—
Va phuong trinh mat cau 4
biém (x,y ’ 2) thudc giao cua hai khoi cau (S‘ )’(Sz) nén toa do diém (x,y ,2) la nghiém cua hé bat
phuong trinh
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I

=36

—

Pk +‘ z-

I:-J|

I
LN

> » 81
+)y +(z-1) =—
) 4

. 81 .
+(5-1) =— o P+t =—
Tu d6 suy ra

17 x =0 x=# [x=# [x=0 x=2 [x=0
Do HY€Z 3 T T ET o =t ly=0 ly=a y=n {y=0 |y =0
M(x,y,z)

voi BV 2 nguyén thudc phan giao cua hai khoi cau.

Céau 31. Trong khong gian cho hai diém ](2;3;3)%‘1 J (-1 1). Xét khéi tru () c6 hai dudng tron ddy nim

(1)

Viy ¢6 13 diém

trén mat cau duong kinh &/ va 6 hai tdm nim trén duong thang £/ . Khi c6 thé tich = ~ 16n nhét thi hai mat

phing chira hai duong tron dy cua () cO phuong trinh dang x+by+cz +d, =0 va*? by +cz +d, =0 . Gia

-

tri cua di +d; bang:
A. 25, B. 14 C. 61, +P, 26
Loi giai

77 =(2-d--2Y=2(1 -2~ . ———‘-”_ ] -1
Ta co: v =(2-4:-2)=2(;-2; I). Mat cau cd ban kinh tAm M (3;1;2)

2

la trung diém cua

Goi H.K lan lwot 13 tAm cua hai duodng tron day cua hinh tru.

2 E
= =i = Jo- = 2
4 4

Thé tich khéi try:

a4 2
24-h :%.(34-&*).#

Vo=t .h =T.

24- K N 24- k7 N

i

ham\r
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=V <472
24- i
=

Aon_n ., 3
Diau = xayra -

=i & h =22 = MH =MK =2

Goi a N r ot LT on chch tam M or < A n . s 2
ol vudng goc voi &/ va cach tam cua mat cau mét khoang 1a .

= (a):x- 2y- z+d =0

d(41.(0)) = 3- z.l-ﬁz +d| ﬁ :|—I+d|
0 A0 @)= JueGar e Ao

d=1+23

= |-|+d|:2£: d=1-23

Nhan xét mat phang chtra hai dudng tron day chinh 14 mit phang (0{)'

r 5 — ¥ . —1_- " 2 2 _n
Khong mat tinh tong quat goi d, _I+“"E'-”r3 =1-23 = di +d, =20

OxyZ’ cho cic difm A(a.j[}.jG),B(D;b;ﬂ),f(ﬂ;ﬂ;c')vdi

310

va mit cau () c6 ban kinh bing 2  ngoai tiép to dién O-4BC . Khi téng

Cau 32. Trong khong gian hé toa do

az=4b=5c=20

Ly . 5 A 3 - 2 . A 5 - A S \ re -
UA+ OB +0C dat gia tri nhé nhat thi mit phing (a)dl qua tAm / ctia mit cau va song song voi mat

Ul

q o B m,n,p,qEL:— o
phing O4B)io qang MXFMEPIHG=0 (o P 13 phan sé i gian). Gid tri
T=m+n+p+gqg bing

A. 3. B. 9. C.>. *D, "3,
Loi giai

— 'Jﬂ: +|'rj‘: -+-ﬁ': :Bm — ﬂ: +|'|:'_|': -+-|:': :EJU'

Ban kinh mat cau ngoai tiép ter dien O-ABC 13 2 2
Ta co
P =04A+0OB+0C =a+h+c pzt ¥ =a- 4=0,y=b-5=20,z=c- 6 =0.
Khi do

@ +b+ =(e+4) +(p+3) +(z+6) =P +17 + 27 +8x+10y +122+ 77 =90,
= x +) 4+ +8x+10y+12z =13.

T :(.T+i1'+:): +12(x+y+z)=x+ ) + 22 +8x+10y+122 42y + yz+ zx + 2x + ).

Vi T 48410y 122 =13 L w220 o Gy ez) #1200+ pez)- 1320,
= x+y+zzl=a-4+bh-5+c-Tzl= a+h+czlo= {GA +OE+GC§ . =lo.
a=4,b=5,c =7

Dau “ =" xay ra khi va chi khi .

A(4;0:0), B(0;50),C(0:0;7)
Suy ra, .

. oox (8)x 4y - 2ax- 2by- 2ez4d =0
Goi mat cau

. A(4:0:0), B(0;5:0),C(0;0;7),0(0:0;0)

A% nén ta co hé

Trang 20/30



a =2
(16- 8a+d =0 5
25-10b+d =0 |7 73
—
47 - 14z +d =0 .:'—?
d =0 2
d =0
Tam cta mit cdu a '\ 2 2)
(.57
I 2,:>_1 (a) —+g :|:|1:::l E’:-E
Vi < </ thude nén 2 2
Suy ra, 2z-T7=0=m=0n=0p=21g :_?'

T=m+n+p+q=-5

, -1 T T
Cau 33. Trong khong gian Oxyz’ cho hai diém Ch-L3ID H(- L2 ”, hinh n()n(N)c() duong cao

CH =h v3 ban kinh day la R =32 .GoiM 13 diém trén doan CH, (C)lé thiét dién cua mt phéng (P)Vuéng

gdc vai truc CH tai M cua hinh non ). Goi (V) 12 khdi non ¢ dinh H day la (C) Khi thé tich khdi non

(N ) 16n nhat thi mat cau ngoai tiép nén () co toa do tam 1(ab,c), bankinh1a 9. Giatrj a +b+c+d
bang
AL B. 3. *C. 6. D. -6,

Loi giai

patHM =x 0<x<h Goj LR, a0 luot 1a tam va ban kinh duong tron day cia noén (N) , ban kinh duong
tron (©). Khi d6 ta c0 CH =h =12 13 chiéu cao cua (N).R =32 .
Khi do &1 thing hang (I nim giwa €11,

EM CM EAf OH.CM EM = M R(h- x)
I - —— = = M == = p=FEM =FM =——
Do tam giac ACEM =ACOH o OH  CH CH h
Thé tich cia khdi nén dinh O day 1a (© 1a
I ) | . R(h-x)|” | g2 ,
Fo—_ = = I X — = v
r _E,TEM’ HM =3 P =377 (h- x) x |
1 R )
CfG)=—a—(h- x) x
Ta ¢6 Xét ham s6 30 [(0<x<h)
, | _R? | _R? J
I (x)=—x - (h-x)h-3x) i (x)=0e= —x1 . (h- x)(h-3x)e x :—il
3 k- . 3 h- 3

b

Lap bang bién thién ta c6
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F(x) + 0 - |

h
\ 5 <A 7 R A r ” O 7 B (C) 7 A . X ZE
Tur bang bién ta co6 thé tich khoi non dinh ¢ day la 16n nhat khi

Chii y: C6 thé danh gia dwa vao

- T U
(h- x)(h- x)2x < (A xHh- x+20s , ,
2 3 v6i 0 <x<h Diu"=" xdy ra khi ba s6

(h- .‘r): x=(h-x){h- x)x=

b | —

(h=-x)=(h-x)=2xe= x :g

HM = :l"_F —4 :R.C.-W :R.f_a’r— x) :Eﬁ — MF
Khi d6 3 , h h

. .. L2 , Lo o X . , N’ . , R . 2 _
Goi P 1a giao diém ctia HM v6i mit cau ngoai tiép nén ) Ta co AHFP yuong tai F= HF~ =HM.HF

= HM? + MF? =HM HP = 16+(2J2) =4.HP = HP =6

I 0m 000
= d =Hf =3 :EHC = HI :EHC: I(-1;2:2)

Vay a+b+c+d =0
x-2 4] _z-2
A _J —

va dudng thang -1 | 3

Cau 34. Trong khong gian P2 | cho hai didm “(1:3:0). B(-3:1:4)
Xét khdinon V) ¢o dinh co toa 0 nguyén thudc dudng thang A va ngoai tiép mit cau dudong kinh 4B . Khi
(M) ¢o thé tich nho nhat thi mit phang chia duong tron day cia (V) ¢o phuong trinh dang
ax+ by +ecz +1 ZD. Gid tri a+b+c biing

*A. L. B.3. C.5. D. -6

Loi giai
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Mit cau duong kinh 4B ¢6 tam I(-1;2:2) , ban kinh 3.

Goi " 1an luot 13 tam va ban kinh dudng tron day caa (V)| C 13 dinh caa V)
Khido 1. H thang hang ({ nam gitta C’H), IH =IK =3

bat ¢ =x
K _CK v :fﬂ.ffH :3[.1;+3}
-

3Ge+3)) x+3)
G+ )‘ .f_.r+3}=3x(” )
| J.‘l.': -9 x-3

G+ 3) X +0x+9

|
V., ==—nr .CH =—n
3

. e fx) ’
Vo nho nhat x-3 x-3  nhonhit ¥>3)
- x' - b6x-27
fix)=———
o x=3
1(x) =0 x=-3
F) =L =
S x =9
V) nho nhat © * =9 khi d6 1C =9 nen CE(S):(x#1)" +(y- 2)" +(z- 2)° =81
(43 32 41
-1 —_— - —
Mit khac € €A nén C(-1211) hoge !0 111D
=17
Vi Co toa dg nguyén nen € C 11D
m %
- nen HE1:2:-1)

Mit phang chira dudng tron day cia N) g qua H vanhan IH =(0:0:3) 13m vecto phip tuyén nén phuong
trinh mét phing 1a z+1=0

Do do @ =00 =0.c =1 oy a+b+c =1
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\ (- 1) +(p+3)Y +(z- 2) =49
Cau 35. T rong hé trucoxyz, cho hai mat cau (5') Ge- 1) +('1+3) +( ) =4

(5,):(x- 10) +(y-9) +(z- 2) =400 (P):4x-3y+mz+22 =

dé mp (P) cit hai mit cau (5).6s,) theo giao tuyén 13 hai dudng tron khong c6 tiép tuyén chung?
A3, B. I1. C. V6 sb. *P. 6.
Loi giai

va mit phang 0 . C6 bao nhiéu s6 nguyén m

71(1;-3:2) R =7 (s,) 20

,ban kinh ™ T’ ; mat cau mJ(10;9;2)

Mit cau (Sl) co tim cota , ban kinh R, = .Taco

(%:12:0) 1y s

(P):4x-3y+mz+22 =0 lHP (4:-3:m)

Mit phang c6 vec to phap tuyén
Do 7 =0 nén &/ song song hoic chua trong (P).
 2yp(p-Dp-20)(p-15) 28

I \ N £ . s (8).(s,) "= 15 g .

Ban kinh duong tron giao tuyén ctia hai mat cau la 2 2 voi
2047 +15
= =21
5

i

Phuong trinh mit phang chira dudng tron giao tuyén hai mit cau 1a (Q): 3x+4y+30=0

21 96
d (1:(0)) 2? d (7:(0)) Z? o 9 (r:(0N+ 17 =d(J:(0))

Ta co , né

(s,).(s,)

theo giao tuyén 1a hai dudng tron, trong d6 duong tron nhé ¢ trong

2 2 2 5
“?Se:d(f.:(m){? o é{M
duong tron 16n khi - 2 Afm +25
45m* - 140m >0

— .
%mj -140m-441<0

Ta c6 mp(P) cét hai mit cau

<7

. N N mE:—E;—I;:L:S.jG;?i
Va c6 m nguyén, nén b,

A®33) e o ()G 1)+ G 27 G- 3 =12

Oxyz va mat cau

Ciu 36. Trong khong gian , cho hai diém

khéi tru () noi tiép mit cau () va ¢o truc di qua diém 4 . Khi khéi try ( )cé thé tich 16n nhat thi hai dudng
tron day cua (T)ném trén hai mét phang c6 phuong trinh dang * *+ay+bz+c =0
trj a+b+c+d bing

A, -4+42, *B. -5 C.-4. D. -5+4V2

Loi giai

Cx+ay+bz+d = s
va ¥+a bz +d D.Gla
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Goi h 1an luot 12 ban kinh duong tron déy va chiéu cao ctia mat tru (T)Vél R 13 ban kinh mit cau (S), ta co:
R=23 h=2y&-r
, , Vo =arh =2ar R -’ :,T-JEJP:..": (ER: = 3.":)
Thé tich khoi tru () la
- - - - ':+':+2R:_2': 2 vl
i’;(."'.."'(ﬁf?.'—3.!")*_:f “ “ =R
Ma theo Co6-si ta co: 3 3
- . s 8 41-f3 . RA6
Pt QR -27) =R =V < V3 , 7 , R
Suy ra: 2 9 . Dau “=" xay ra khi 3
|" 2B%
D h=2 3 ‘ = J- =4
Vay khi khéi tru T dat thé tich 1on nhat thi chiéu cao ( C6 thé dung phuong
phap ham s0).
Mt khac tdm cta khdi tru () chinh la tam 1(:2:3) clia mit cau (S)nén truc cua khéi tru (T)ném trén duong
x =1+t
IA: 3y =2+t
12 =3

. Vay hai day ctia khdi tru ndm trén 2 mit phang vudng goc véi duong thang 4/ va cach
M+t2+13)e 4

thang

la tam cua duong tron day hinh try, ta co

t =2 = .-w(l +J§;2+J§;3)
=
IM =2 < -.|||,r:+|r: =2 = 2 =4 f :"J;E_:" ."‘rf(l' VIEQE‘ \I’EB)

tam / moét khoang bing 2. Goi

Vay 2 mit phing chira 2 dudng tron day cta mit try c¢6 phuong trinh la:

(x-1-v2)+(1-2-Y2) =0 = x+y-3- 242 =0
(- 1442)+(1- 2442) =0 x+y-3+242 =0

Va
Viy: @ +h+tc+d =-5

d:- = = ) EEAN T
Cau 37. Trong khong gian Oxyz cpo 2 - 1 2 va hai diém A(3:12), B(- 13;-2)

tim / bankinh R di qua hai diém hai diém 5 va tiép xtc voi duong thang - Khi R dat gid trj nho nhét thi
A,B, 1 14 (P): 2x+by+ez+d =0.

Mat cau

mit phang di qua ba diém Tinh d +b- c
*A. 0, B. 1. c. -l D. 2.
Loi gidi
” "+ _ 2
Goi E 1 trung diém cua A8 = EWZ0) (3 1E =JR*- 9

S 5 Ix= p+2zr =
Mit phang trung tryc ctia doan thang 48 1a ():2x- y+22 =0
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Goi H 1a hinh chiéu vuéng goc ctia / 1én 9-

, d= EM =d,_ . =9
Goi M 1a hinh chiéu vudng goc ciia £ 1én L]

x=2t+4

y =-t+5

. = t=-1= M(2:6:1)=> ME =32
=2t +3

[

T . 5] _
Toadd M 1a nghiém he \2¥~ ¥ *22 =0

Vi (@)Ld va HHIE=ZEM = Ry pnge < LHE thang hang.

g
o

M
. 9.2
:R+1fﬁ'-9:3£="ﬁzi
4 A
0 mo (5 1) 00 |
= EJ :I_EH: i 1;3.31 = J4 :‘ E;—E;E|
4 4 4] 4 4]

Vay '
H{u]n

L
= n :[AB;M] =(- 18:0;18) =- 18(1:0:- 1)
(P):2x-222=0= b=0ic=-2d=-2=d+bh- c =0

, _7-1- .1 ,
Cau 38. Trong khong gian 97 | cho hai diém AG2L:1) va B(2,1,1). Xét khoi non V) c6 dinh 4 duong

tron day nam trén mit cau duong kinh 4B . Khi ) c6 thé tich 16n nhét thi mat phang (P) chtra dudng tron
day cua W) cach diém EQLD mot khoang 1a bao nhiéu?
d :l d :l
*A. 2, B. d =2 c. 3. p. d =3

Loi giai
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AB=(40:0) . () . (1:0;0)
Ta co: nén co vtpt la

AB =4= R =2 pjt X nhu hinh vé
A y N , —_ - 2 g .2
Khoi non ) co h=x+2 yyr  =HC" =4- x

=V :l;n':.f’a ZI—,T(4— o )x+2)
3 3 véi 0 =x =2

v =(4- " Nx+2
Khao sat ham sé ~ (4- )G ) 5i 0 <x <2
5 » 0D 00

X =" = IH e IJH =IB o
DPat max khi 3 3 Vo 1(0;1;1)
- HH””‘ - '-\ X I—‘“J(,l'- 1)+0(z-1)=0

2

1 2 1
= x-—=0 1. d(E(P)):f =—
2 Khoang cach tir diém EQLL1) t6i mat phang (P) 1a VIE407 407 2

Cau 39. Mot hinh non dinh S ¢6 ban kinh d4y bing a3 , goc o dinh 1a 120°. Thiét dién qua dinh ciia hinh nén

12 mot tam gidc. Dién tich 16n nhdt Smx cia thiét dién dé 13 bao nhiéu?

= 2 =a° 7 = 2 max
*A. Sm:u: =2a . B. 5r.u~: =da J: C. Sm:u: =4a . D. 8 .

Loi giai
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Gia str O 1a tAm day va 4B 1a mot duong kinh cua dudng tron ddy hinh nén. Thiét dién qua dinh cua hinh nén
R =04 =af3cm U{SB =120°

1a tam gidc can SAM  Theo gia thiét hinh nén co ban kinh day nén
. . 04 04
0 0 sinol)’ =—= SA=———=2a
SO =60" Xt tam giac SO vuong tai O, ta co: S4 sin 60

| . . L
S . =— SASM.sin 4SM =—2a.2a.sin YsAr =247 sin Hsas

, ASAM -
Dién tich thiét dién la: 2

bd | =

Do 0 <sin Hsm =i nén 5451 16n nhAt khi va chi khi Sin Hsm =1 hay khi tam giac 45M vudng can tai dinh
S i Hsp =120° > 90’ nén ton tai tam giac 4SM thoa man).

L, 1A 1z £, 1 =2a*
Vay dién tich thiét dién 16n nhit 1a: S== =29 (dvtt).

A(2:3:-1):B(1:3:-2)

"z . < X N ~ A
Oxyz, cho hai diém va mat cau

Cau 40. Trong khong gian
(§):x* +y 42" - 2x-4y+2z43 =0

V)
diém c6 phuong trinh dang

AL lS. B.-12. c.-14. #p, - 13.
Loi giai

. A: s N T A A , <. A N \ \ .
. Xét khoi non ) c¢6 dinh 1a tim / ctia mit cau va duong tron day

£ R ogr . Ap f1ey o x N , \ \ , . NV N a .
c6 thé tich 16n nhat thi mat phang chira duong tron day cia ) va di qua hai
Yv+bytes+d = Mz e = e X
2x+by+ez+d =0 vy VHmI+e _D.Glatn clig b+c+d +e bing

N A~ . (S )
nam trén mat cau . Khi
A,B

(s)

1(1:2:-1)

Mt cau co tAm va ban kinh & =3
Xét khbi non ) c6 dinh I, ban kinh day r va chiéu cao 7 (” 1a khoang cach tir tim I dén mit phang chira
duong tron day) co theé tich la

v, :%m-fﬁ :%,r(fef - 1 )k :%,T(B- W )h :%:(3# - )

f)=3h-k trén khoang ~ ta dugc Vv max khi 7 =1

Khao sat ham
Bai toan quy vé lap phuong trinh mit phang (P)di qua 2 diém A4, B va cach diém / mot khoang /2 =1

=(a:bic)a” +b° +c” =0 3
Goi n (ﬂ C )(ﬂ C ) la vecto phap tuyén cta mp (P)

Ta c6 54 :(]:G:]); nBA=0=a+c=0=c=-a

Trang 28/30



i qua ,  v6i  vecto ap  tuyén —\@ 5" co wong  trin a
Mp(P) d q A /o ph,p y/\ n (ﬂ' h ﬂ') ph g h 1

alx-2)+b(y-3)- alz+1)=0= ax+by-az- 3a- 3b =0

+|'LJ‘ 2 a5 ] ) ﬂ:I:I
M — = (a+h)' =2a +h =g -2ab=0=
N a=2b

+Vé,iﬂ=|:]|] c=0P mp(P):y- 3=0

d(1.(P))=1=

Vg a=2b chonh:”] a=2c=-2P mp(P):2x+y- 2z- 9=0
Vay b=lc=-2d=-9e=-3P b+c+d+e=- 13

Oxyz 4(1:0:0),8(3:4:-4)

Cau 41. Trong khong gian cho hai diém

. Xét khéi try () ¢6 tryc 1a duong thang
AB v3 c6 hai duong tron ddy nam trén mit cau duong kinh 4B . Khi (1)
(1) nim trén hai mit phing song song lan luot c6 phuong trinh 14
x+by+cz+d, =0 b+c+d +d,

c6 thé tich 16n nhat, hai day caa

x+by+ez+d =0
va

. Khi d6 gia trj cta biéu thirc thudc khoang nao sau day?

4, (02D g (110) wc, (29:-18) p, (20:-11)

Loi giai

-

1
I
T
I
I
I
I
1

Mit cau duong kinh 4B ¢6 tam 1(22;-2) va ban kinh bang 3.
Goi %0 <x<3) 12 ban kinh day cua (T), khi d6 (7) ¢6 chiéu cao bang h =249 - x° , do d6 thé tich cua
(1)

bang

Yy ‘; +(9- +*)

y =275 9- 7 :4:.\]%.%.(9- #)=ar| 22 —127:3

3

2 y . o =17 3 _
(7) c6 thé tich 16n nhat bang Vi _1“‘T“G khi X —\/6 _

() (P)

Khi do goi (P) 12 mit phing chira dudng tron day cua
x+2y- 2z 1(2:2:-2) dén (P)

cO6 phuong trinh téng quat dang
+d =0 Khoang cach tir tdm bang V3 nén
d=3f3-10
d=-33-10

. A | - - - |
vay brerd, +d, =2 24343-10-3y3-10=-20
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