VÝ dô 2: (§Ò thi ®¹i häc khèi D ( 2004): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho ba ®iÓm A(2; 0; 1), B(1; 0; 0), C(1; 1; 1) vµ mÆt ph¼ng (P): x + y + z2 = 0. ViÕt ph­¬ng tr×nh mÆt cÇu ®i qua ba ®iÓm A, B, C vµ cã t©m thuéc mÆt ph¼ng (P).
( Gi¶i

1. Gi¶ sö mÆt cÇu (S) cã d¹ng: 

(S): x2 + y2 + z22ax2by2cz + d = 0, víi  a2 + b2 + c2d ( 0.

· §iÓm A((S) ( 54a2c + d = 0.




(1) 

· §iÓm B((S) ( 12a + d = 0.





(2) 

· §iÓm C((S) ( 32a2b2c + d = 0.



(3) 

· T©m  I(a; b; c)((P) ( a + b + c2 = 0.



(4) 

Gi¶i hÖ ph­¬ng tr×nh t¹o bëi (1), (2), (3), (4), ta ®­îc 

a = 1, b = 0, c = 1, d = 1, tho¶ m·n ®iÒu kiÖn.

VËy, ph­¬ng tr×nh mÆt cÇu (S): x2 + y2 + z22x2z + 1 = 0.

VÝ dô 3: (§Ò thi ®¹i häc khèi A ( 2005): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho ®­êng th¼ng (d) vµ mÆt ph¼ng (P) cã ph­¬ng tr×nh:
(d): 
[image: image1.wmf]x1y3z3
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;  (P): 2x  +  y ( 2z  +  9  =  0.

a. T×m to¹ ®é ®iÓm I thuéc (d) sao cho kho¶ng c¸ch tõ I tíi (P) b»ng 2.

b. T×m to¹ ®é giao ®iÓm A cña (d) vµ (P). ViÕt ph­¬ng tr×nh tham sè cña ®­êng th¼ng (() n»m trong mÆt ph¼ng (P), biÕt (() ®i qua A vµ vu«ng gãc víi (d).

( Gi¶i

ChuyÓn ph­¬ng tr×nh (d) vÒ d¹ng tham sè:

(d): 
[image: image2.wmf]x1t
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a. Víi gi¶ thiÕt I ( (d) suy ra I(1 ( t; 2t ( 3; 3 + t).

Víi ®iÒu kiÖn d(I, P)  =  2, ta ®­îc:


[image: image4.wmf]222
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· Víi t = 4, ta ®­îc I1((3; 5; 7).

· Víi t = (2, ta ®­îc I2(3; (7; 1).

VËy, tån t¹i hai ®iÓm I1, I2 tho¶ m·n ®iÒu kiÖn ®Çu bµi.

b. Thay ph­¬ng tr×nh tham sè cña (d) vµo (P), ta ®­îc:

2(1 ( t) + (2t ( 3) ( 2(3 + t) + 9 = 0 ( t = 1 ( A(0; (1; 4).

Gäi 
[image: image6.wmf]a,b,n
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 theo thø tù lµ vtcp cña (d), vtcp cña ((), vtpt cña (P), ta cã 
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r
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NhËn xÐt r»ng:
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[image: image14.wmf]b

r
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Khi ®ã:

((): 
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VÝ dô 4: (§Ò thi ®¹i häc khèi D ( 2005): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho hai ®­êng th¼ng 
(d1): 
[image: image18.wmf]x1
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a. Chøng minh r»ng (d1) vµ (d2) song song víi nhau. ViÕt ph­¬ng tr×nh mÆt ph¼ng (P) chøa c¶ hai ®­êng th¼ng (d1) vµ (d2).

b. MÆt ph¼ng to¹ ®é Oxz c¾t hai ®­êng th¼ng d1, d2 lÇn l­ît t¹i c¸c ®iÓm A, B. TÝnh diÖn tÝch (OAB, víi O lµ gèc to¹ ®é.

( Gi¶i

a. Ta cã:

· (d1) cã vtcp 
[image: image22.wmf]1
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(3; (1; 2) vµ ®i qua ®iÓm M1(1; (2; (1).

· (d2) cã vtcp 
[image: image23.wmf]2
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(3; (1; 2) vµ ®i qua ®iÓm M2(0; 4; 2).

NhËn xÐt r»ng 
[image: image24.wmf]1
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r

 = 
[image: image25.wmf]2
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 vµ ®iÓm M1 ( (d2).
VËy, hai ®­êng th¼ng (d1) vµ (d2) song song víi nhau.

§Ó lËp ph­¬ng tr×nh mÆt ph¼ng  (P) chóng ta cã hai c¸ch sau:

C¸ch 1: (Sö dông chïm mÆt ph¼ng): MÆt ph¼ng (P) chøa (d2) nªn cã d¹ng:

(P): A(x + y ( z ( 2) + B(x + 3y ( 12) = 0.



(1)

§Ó (P) chøa (d1) ®iÒu kiÖn lµ:

M1 ( (P) ( A(1 ( 2 + 1 ( 2) + B(1 ( 6 ( 12) = 0 ( A = ( 
[image: image26.wmf]17
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Thay (2) vµo (1), ta ®­îc (P): 15x + 11y ( 17z ( 10 = 0.

C¸ch 2: Ta cã ngay:

(P): 
[image: image27.wmf]1
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( (P): 15(x ( 1) + 11(y + 2) ( 17(z + 1) = 0 ( (P): 15x + 11y ( 17z ( 10 = 0.

b. Ta lÇn l­ît cã:

· To¹ ®é cña A lµ nghiÖm cña hÖ t¹o bëi (d1) vµ (Oxz) nªn:


[image: image29.wmf]x1y2z1
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· To¹ ®é cña B lµ nghiÖm cña hÖ t¹o bëi (d2) vµ (Oxz) nªn:
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Khi ®ã, diÖn tÝch (OAB, víi O lµ gèc to¹ ®é ®­îc cho bëi:

S(OAB = 
[image: image33.wmf]1
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[image: image34.wmf]OA,OB
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]( = 
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([((5; 0; (5), (12; 0; 10)]( = 5 ®vdt.

VÝ dô 5: (§Ò thi ®¹i häc khèi A ( 2002): Trong kh«ng gian Oxyz, cho 2 ®­êng th¼ng:

((1): 
[image: image36.wmf]x2yz40
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a. LËp ph­¬ng tr×nh mÆt ph¼ng (P) chøa ((1) vµ song song víi ((2).
b. Cho ®iÓm M(2; 1; 4). T×m to¹ ®é ®iÓm H thuéc ((2) sao cho ®é dµi MH ng¾n nhÊt.

( Gi¶i

Ta lÇn l­ît cã:
a. (P) chøa ((1) ( (P) thuéc chïm t¹o bëi ((1), cã d¹ng:

(P): A(x2y + z4) + B(x + 2y2z + 4) = 0 

( (P): (B + A)x + 2(BA)y + (A2B)z4A + 4B = 0

( vtpt 
[image: image39.wmf]P
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(B + A; 2B2A; A2B).

Gäi 
[image: image40.wmf]2
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 lµ vtcp cña ((2), ta ®­îc 
[image: image41.wmf]2
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(1; 1; 2).

V× (P)//((2) nªn:


[image: image42.wmf]P
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 =  0  ( 1.(B + A) + 1.2(BA) + 2.(A2B) = 0 ( B = A.

VËy, ta ®­îc (P): 2xz = 0.

b. Ta cã thÓ lùa chän mét trong hai c¸ch sau:

C¸ch 1: §Ó H(((2): MHMin ( H lµ h×nh chiÕu vu«ng gãc cña M lªn ((2)

§­êng th¼ng ((2) cã vtcp 
[image: image46.wmf]2
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(1; 1; 2).
V× H ( ((2) nªn:
H(1 + t; 2 + t; 1 + 2t) ( 
[image: image47.wmf]MH
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(t ( 1; 1 + t; 2t ( 3),

MH ( ((2) ( 
[image: image48.wmf]MH
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 ( 
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[image: image51.wmf]2

a

r

= 0 

( 1.(t ( 1) + 1.(1 + t) + 2.(2t ( 3) = 0 ( t = 1 ( H(2; 3; 3).

C¸ch 2: §Ó H(((2): MHMin 

( H lµ h×nh chiÕu vu«ng gãc cña M lªn ((2)  ( H = (Q)(((2),

trong ®ã:

(Q):
[image: image52.wmf]2
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( (Q): x = y + 2z11 = 0.

B»ng c¸ch thay x, y, z tõ ((2) vµo (Q), ta ®­îc t = 1 nªn H(2; 3; 3).

VÝ dô 6: (§Ò thi ®¹i häc khèi B ( 2004): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho A(4; 2; 4) vµ ®­êng th¼ng (d) cã ph­¬ng tr×nh:
(d): 
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ViÕt ph­¬ng tr×nh ®­êng th¼ng (() ®i qua ®iÓm A, c¾t vµ vu«ng gãc víi ®­êng th¼ng (d).

( Gi¶i

1. Ta cã thÓ lùa chän mét trong hai c¸ch gi¶i sau:

C¸ch 1: §­êng th¼ng (d) cã vtcp 
[image: image56.wmf]a
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(2; 1; 4), lÊy ®iÓm B(3; 1; 1)((d).

Gäi (P1) lµ mÆt ph¼ng tho¶ m·n:

(P1):
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 ( (P1):
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( (P1): x2yz + 4 = 0.

Gäi (P2) lµ mÆt ph¼ng tho¶ m·n:

(P2):
[image: image60.wmf]2

quaA

(P)(d)

ì

í

^

î

( (P2):
[image: image61.wmf]quaA(4,2,4)

vtpta(2,1,4)

--

ì

ï

í

-

ï

î

r

( (P2): 2xy + 4z10 = 0.
NhËn xÐt r»ng, (() chÝnh lµ giao tuyÕn cña (P1) vµ (P2) do ®ã cã ph­¬ng tr×nh:
(():
[image: image62.wmf]x2yz40
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C¸ch 2: §­êng th¼ng (d) cã vtcp 
[image: image63.wmf]a
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(2; 1; 4).

Gäi H lµ h×nh chiÕu vu«ng gãc cña A lªn (d), suy ra:

H(2t ( 3; 1 ( t; 4t ( 1) ( 
[image: image64.wmf]AH
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( t = 1 ( 
[image: image69.wmf]AH
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(3; 2; ( 1).

Khi ®ã, ph­¬ng tr×nh ®­êng th¼ng (() ®­îc cho bëi:

(():
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VÝ dô 7: (§Ò thi ®¹i häc khèi A ( 2003): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho h×nh hép ch÷ nhËt ABCD.A1B1C1D1 cã A trïng víi gèc cña hÖ to¹ ®é, B(a; 0; 0), D(0; a; 0), A1(0; 0; b) víi a, b > 0. Gäi G lµ trung ®iÓm c¹nh CC1.
a. TÝnh thÓ tÝch khèi tø diÖn BDA1M theo a vµ b.

b. X¸c ®Þnh tØ sè 
[image: image72.wmf]a
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 ®Ó (A1BD) ( (MBD).
( Gi¶i

Tõ gi¶ thiÕt suy ra C(a; a; 0) vµ C1(a; a; b) ( M(a; a; 
[image: image73.wmf]b
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a. Ta cã ngay:
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trong ®ã:
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Tõ ®ã, suy ra:
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b. Gäi 
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§Ó (A1BD) ( (MBD) ®iÒu kiÖn lµ:
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[image: image97.wmf]2222

abab

22

+

 ( a4 = 0 ( a2 = b2 ( a = b.

VËy, víi a = b tho¶ m·n ®iÒu kiÖn ®Çu bµi.

VÝ dô 8: (§Ò thi ®¹i häc khèi D ( 2004): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho h×nh l¨ng trô ®øng ABCA1B1C1. BiÕt A(a; 0; 0), B(a; 0; 0),        C(0; 1; 0), B1(a; 0; b), a > 0, b > 0. Gäi M lµ trung ®iÓm c¹nh SC.

a. TÝnh kho¶ng c¸ch gi÷a hai ®­êng th¼ng B1C, AC1.

b. Cho a, b thay ®æi nh­ng lu«n tho¶ m·n a + b = 4. T×m a, b, ®Ó kho¶ng c¸ch gi÷a hai ®­êng th¼ng B1C, AC1 lín nhÊt.

( Gi¶i

Ta cã A1(a; 0; b), C1(0; 1; b).

a. Ta cã:

d(B1C, AC1) = 
[image: image98.wmf]111
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b. Sö dông bÊt ®¼ng thøc C«si, ta ®­îc:

d(B1C, AC1) = 
[image: image100.wmf]22
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Suy ra dmax = 
[image: image105.wmf]2

, ®¹t ®­îc khi a = b 
[image: image106.wmf]ab4
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VÝ dô 9: (§Ò thi ®¹i häc khèi B ( 2005): Trong kh«ng gian víi hÖ to¹ ®é Oxyz cho h×nh l¨ng trô ®øng ABC.A1B1C1 víi A(0; (3; 0), B(4; 0; 0),        C(0; 3; 0), B1(4; 0; 4).
a. T×m to¹ ®é c¸c ®Ønh A1, C1.

b. ViÕt ph­¬ng tr×nh mÆt cÇu cã t©m A vµ tiÕp xóc víi mÆt ph¼ng (BCC1B1).
c. Gäi M lµ trung ®iÓm cña A1B1. ViÕt ph­¬ng tr×nh mÆt ph¼ng (P) ®i qua hai ®iÓm A, M vµ song song víi BC1. 

d. MÆt ph¼ng (P) c¾t ®­êng th¼ng (A1C1) t¹i N. TÝnh ®é dµi ®o¹n MN.

( Gi¶i

a. A1(0; (3; 4), C1(0; 3; 4).

b. Ph­¬ng tr×nh mÆt ph¼ng (BCC1B1) ®­îc cho bëi:

(BCC1B1):
[image: image107.wmf]1
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( (BCC1B1): 3(x ( 4) + 4y = 0 ( (BCC1B1): 3x + 4y ( 12 = 0.

MÆt cÇu (S) t©m A tiÕp xóc víi mÆt ph¼ng (BCC1B1) khi:

R = d(A, (BCC1B1)) = 
[image: image109.wmf]22
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VËy, ph­¬ng tr×nh mÆt cÇu S(A, R) cã d¹ng:

(S): x2 + (y + 3)2 + z2 = 
[image: image111.wmf]576
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c. Ta cã M(2; (
[image: image112.wmf]3

2

; 4) vµ khi ®ã:

(P):
[image: image113.wmf]1

quaA

cÆpvtcpAMvµBC

ì

ï

í

ï

î

uuuuruuur

( (P):
[image: image114.wmf]1

quaA

vtptn[AM,BC](1,4,2)

ì

ï

í

==-

ï

î

ruuuuruuur


( (P): x + 4(y + 3) ( 2z = 0 ( (P): x + 4y ( 2z + 12 = 0.

d. Ph­¬ng tr×nh tham sè cña ®­êng th¼ng (A1C1) ®­îc cho bëi:
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B»ng c¸ch thay ph­¬ng tr×nh tham sè cña (A1C1) vµo ph­¬ng tr×nh cña (P) ta ®­îc:

0 + 4((3 + t) ( 2.4 + 12 = 0 ( t = 2 ( N(0; ( 1; 4)

( MN = 
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a. Tài liệu được chia sẻ bởi Website VnTeach.Com

b. https://www.vnteach.com
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