
1oÙ AÛ�m¥�²¡���

§ 1 AÛ�m¥²¡���5�

1. 3�½����IX¥, ¦e�²¡����§Úëê�§:

(1) L (−1, 2, 0), (−2,−1, 4), (3, 1,−5) n:�²¡;

(2) L: (3, 1, 2) Ú (1, 0,−2), ²1u�þ −→v = (1,−2,−3) �²¡.

): (1) L 3 :�²¡n:ª�§´:
∣
∣
∣
∣
∣
∣
∣

x+ 1 −1 4

y − 2 −3 −1

z 4 −5

∣
∣
∣
∣
∣
∣
∣

= 0,

Ðm��

19x+ 11y + 13z − 3 = 0.

§�ëê�§�:






x = −1 − u+ 4v

y = 2 − 3u− v

z = 4u− 5v.

(2) d®�^�, ²¡ÏL (3, 1, 2), §����þ´ ξ1 = −→v = (1,−2,−3)

±9 ξ2 = (1 − 3, 0 − 1,−2 − 2) = (−2,−1,−4), Ïd²¡�ëê�§�







x = 3 + u− 2v

y = 1 − 2u− v

z = 2 − 3u− 4v,

²¡����§� ∣
∣
∣
∣
∣
∣
∣

x− 3 1 −2

y − 1 −2 −1

z − 2 −3 −4

∣
∣
∣
∣
∣
∣
∣

= 0,
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Ðm�� x+ 2y − z − 3 = 0.

2. 3�½����IX¥, ¦e�²¡����§:

(1) L: (1, 2,−4) Ú x ¶�²¡;

(2) L: (2, 1, 2) ±9²¡ Π1 : x+ y − z = 0, Π2 : 2x− 3z − 1 = 0 �

���²¡;

(3) L: (0, 4,−3) Ú (1,−2, 6), �²1u x ¶�²¡;

(4) L: (3, 1,−2) �²1u²¡ x− 2y − 2z + 1 = 0 �²¡;

(5) L: (2, 0,−1), (−1, 3, 4) �� y ¶²1�²¡�§.

): (1) �²¡����§´ Ax+By+Cz+D = 0, Ï�§L x¶, ¤±

A = D = 0; qÏ§L: (1, 2,−4), ¤±B = 2C. �²¡��§� 2y+z = 0.

(2) )�5�§|






x+ y − z = 0

2x− 3z − 1 = 0

¦�²¡��þ�ü�:

(
1

2
,−1

2
, 0

)

±9

(

0,−1

3
,−1

3

)

. ��¤¦²¡�n

:ª�§: ∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

x− 2 −3

2
−2

y − 1 −3

2
−4

3

z − 2 −2 −7

3

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

= 0,

Ðm�� 5x+ 3y − 6z − 1 = 0.

(3) ¤¦²¡������þ´ (1, 0, 0), Ïd¤¦²¡��§�:
∣
∣
∣
∣
∣
∣
∣

x 1 1

y − 4 0 −6

z + 3 0 9

∣
∣
∣
∣
∣
∣
∣

= 0,

Ðm�� 3y + 2z − 6 = 0.

(4) dü²¡²1�5���, ¤¦²¡��§A� x− 2y − 2z +D = 0.

ÏT²¡L (3, 1,−2) :, ¤± 3 − 2 + 4 +D = 0, = D = −5. �¤¦�§�

x− 2y − 2z − 5 = 0.

(5) duT²¡²1u y ¶, Ïd��§��§� Ax + Cz +D = 0. r

ü�:��I�\, )�§







2A− C = D = 0

−A+ 4C +D = 0
�







A = −5

7
D

C = −3

7
D

=²¡

�§� 5x+ 3z − 7 = 0.



· 86 · 1oÙ AÛ�m¥�²¡���

3. ®��²¡ÏL P0(x0, y0, z0) (z0 6= 0), �3 x ¶Ú y ¶þ��å©O

´ a Ú b, ¦§��§.

): �²¡3 z ¶þ��å� c, KT²¡��§�

x

a
+
y

b
+
z

c
= 1.

qÏ P0 :3²¡þ, ¤±
x0

a
+
y0

b
+
z0
c

= 1, �
1

c
=

1

z0

(

1 − x0

a
− y0

b

)

, ¤±

²¡�§�
x

a
+
y

b
+
(

1 − x0

a
− y0

b

) z

z0
= 1.

4. ¦L P0(x0, y0, z0), �²1u²¡ Ax+By+Cz+D = 0 �²¡��

§.

): dü²¡²1�5���, ¤¦²¡��§A� Ax+By+Cz+D1 =

0. ÏT²¡L P0 :, ¤± D1 = −(Ax0 + By0 + Cz0), �¤¦²¡�§�

A(x− x0) +B(y − y0) + C(z − z0) = 0.

5. y²·K 1.2.

y²: Ï��þ��56/²1½Â�ù��þ3�5f�m W S, Ï

d −→v �²¡²1�¿©7�^�´ −→v ∈ W . �5f�m W q´d�Ñ

�§ Ax + By + Cz = 0 ½Â�, ¤± −→v ∈ W �¿©7�^�´ −→v �©þ

(X,Y,Z) ÷v�Ñ�§, = AX +BY + CZ = 0.

6. �äe��²¡��' �:

(1) 2x+ y − z = 0 �
1

2
x+

1

4
y − 1

4
z + 2 = 0;

(2) x− 2y + z − 2 = 0 � 3x+ y − 2z − 1 = 0;

(3) A1x + B1y + C1z + D1 = 0 � A2x + B2y + C2z + D2 = 0, Ù¥
∣
∣
∣
∣
∣

A1 B1

A2 B2

∣
∣
∣
∣
∣
6= 0.

): (1) Ï�
2
1
2

=
1
1
4

=
−1

− 1
4

6= 0

2
,

¤±ü²¡²1.

(2) Ï�
1

3
6= −2

1
, ¤±ü²¡��.

(3) Ï� A1 : B1 6= A2 : B2, ¤±ü²¡��.

7. ®�ü�²¡ Π1 : x− 2y + pz − 1 = 0, Π2 : 2x− 4y + 5z + q = 0.

¯� p, q �Û��:

(1) Π1 � Π2 ��; (2) Π1 � Π2 ²1; (3) Π1 � Π2 Ü.
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): (1) �
1

2
=

−2

−4
6= p

5
, = p 6= 5

2
, q �?¿¢ê�ü²¡��.

(2) �
1

2
=

−2

−4
=
p

5
6= −1

q
�, = p =

5

2
, q 6= −2 �ü²¡²1.

(3) �
1

2
=

−2

−4
=
p

5
=

−1

q
�, = p =

5

2
, q = −2 �ü²¡Ü.

8. ®�: A(3, 10,−5) Ú²¡ Π : 7x− 4y− z− 1 = 0. ¦ z ¶þ�: B

��I, ¦ AB ²1u Π.

): � B :��I� (0, 0, k), K
−−→
AB = (−3,−10, k + 5). �â·K 8.2,

−−→
AB �©þ7L÷v 7(−3) − 4(−10) − (k + 5) = 0, = k = 14. � B :��

I� (0, 0, 14).

9 �I÷v�§ (ax+ by + cz + d)2 − (px+ qy + rz + s)2 = 0 �:�;

,.

): (ax+ by + cz + d)2 − (px+ qy + rz + s)2 = 0 ��=�

((a−p)x+(b−q)y+(c−r)z+(d−s))((a+p)x+(b+q)y+(c+r)z+(d+s)) = 0.

¤±:�;,�

(a− p)x+ (b− q)y + (c− r)z + (d− s) = 0 (∗)

(a+ p)x+ (b+ q)y + (c+ r)z + (d+ s) = 0 (∗∗)

� (a, b, c, d) = ±(p, q, r, s) �, ;,���m; � (a, b, c) = (p, q, r), d 6= s �,

;,´²¡ (∗∗); � (a, b, c) = −(p, q, r), d 6= −s �, ;,´²¡ (∗); Ù{�

/;,´²¡ (∗) � (∗∗) �¿.

10. y²n�²¡

a1x+ b1y + c1z + d1 = 0,

a2x+ b2y + c2z + d2 = 0,

k(a1x+ b1y + c1z) + l(a2x+ b2y + c2z) +m = 0

� m 6= kd1 + ld2 �, vkú�:.

y²: n�²¡kú�:��=��5�§|







a1x+ b1y + c1z = −d1

a2x+ b2y + c2z = −d2

k(a1x+ b1y + c1z) + l(a2x+ b2y + c2z) = −m
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k). éù��§|�Ð�C�, l1 3 ��§~�1 1 ��§� k �Ú1 2

��§� l ���� 0 = kd1 + ld2 −m, � m 6= kd1 + ld2 �, ù´�gñ�

§, Ïdvkú�:.
∗
11. y²?Û��²L���ü²¡

Π1 : A1x+B1y +C1z +D1 = 0,

Π2 : A2x+B2y +C2z +D2 = 0

����� L �²¡�§U�¤

α(A1x+B1y + C1z +D1) + β(A2x+B2y + C2z +D2) = 0,

Ù¥, α, β ´Ø��"�¢ê.

y²: L ¥�:��I÷v Π1 � Π2 ��§, l�÷v�§ α(A1x +

B1y + C1z +D1) + β(A2x+B2y + C2z +D2) = 0, Ïd L 3d²¡þ.

��, XJ²¡ Π′ ÏL�� L, ·��3 Π′ þ���Ø¹u L �:

M(x0, y0, z0). -

α0 = A2x0 +B2y0 + C2z0 +D2, β0 = A1x0 +B1y0 + C1z0 +D1,

du M 6∈ L, ¤± α0, beta0 Ø�� 0. M0 ��Iw,÷v±e�§:

α0(A1x+B1y + C1z +D1) − β0(A2x+B2y + C2z +D2) = 0,

dc¡�?Ø�þã�§(½�²¡�½ÏL�� L, dÏL�^��9�	

�:�²¡���5, ��þã�§½Â�²¡Ò´ Π′.

12. �²¡ Π : Ax + By + Cz + D = 0 �ë�ü: M1(x1, y1, z1) �

M2(x2, y2, z2) �����u: M , �
−−−→
M1M = k

−−−→
MM2. y²:

k = −Ax1 +By1 + Cz1 +D

Ax2 +By2 + Cz2 +D
.

y²: �: M ��I´ (x0, y0, z0), Kd½'©:úª�







x0 =
x1 + kx2

1 + k

y0 =
y1 + ky2

1 + k

z0 =
z1 + kz2
1 + k

(k 6= −1).

�du M0 ∈ Π, ¤±

A
x1 + kx2

1 + k
+B

y1 + ky2

1 + k
+ C

z1 + kz2
1 + k

+D = 0,
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z{�=�

k = −Ax1 +By1 + Cz1 +D

Ax2 +By2 + Cz2 +D
.

∗
13. �²¡��mo>/ ABCD �> AB,BC,CD,DA©O�u P , Q,

R, S, K
AP

PB
· BQ
QC

· CR
RD

· DS
SA

= 1.

Áy�.

b

b

B

P
A

S

D

Q

C

R

1 13 Kã

y²: Xã, ·�± B :��:, ± −→e1 =
−−→
BP , −→e2 =

−−→
BQ, −→e3 =

−−→
BD �Ä

�þ�������IX [B;
−−→
BP,

−−→
BQ,

−−→
BD]. -

−−→
QC = a

−−→
BQ,

−→
CR = b

−−→
RD,

−→
DS = c

−→
SA,

−→
PA = d

−−→
BP.

�

−−→
BR = k

−−→
BQ+ l

−−→
BD = k−→e2 + l−→e3 ,

−→
BS = m

−−→
BP + n

−−→
BD = m−→e1 + n−→e3 ,

K

−→
CR =

−−→
BR−−−→

BC = (k − 1 − a)−→e2 + l−→e3 ,
−−→
RD =

−−→
BD −−−→

BR = −k−→e2 + (1 − l)−→e3 .

d
−→
CR = b

−−→
RD ��:







k − 1 − a = −bk
l = b(1 − l),

=







a =
k + l − 1

1 − l

b =
l

1 − l
.

qÏ

−→
DS =

−→
BS −−−→

BD = m−→e1 + (n− 1)−→e3 ,
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−→
SA =

−−→
BA−−→

BS = (1 + d−m)−→e1 − n−→e3 .

d
−→
DS = c

−→
SA ��:







m = c(1 + d−m)

n− 1 = −cn,
=







c =
1 − n

n

d =
m+ n− 1

1 − n
.

¤±

AP

PB
· BQ
QC

· CR
RD

· DS
SA

=
dbc

a
=
l(m+ n− 1)

n(k + l − 1)
. (∗)

q,

−−→
QR =

−−→
BR−−−→

BQ = (k − 1)−→e2 + l−→e3 ,
−−→
QP =

−−→
BP −−−→

BQ = −→e1 −−→e2 ,
−→
QS =

−→
BS −−−→

BQ = m−→e1 −−→e2 + n−→e3 ,

Ï�ù 3 ��þ�¡, ¤±

∣
∣
∣
∣
∣
∣
∣

0 1 m

k − 1 −1 −1

l 0 n

∣
∣
∣
∣
∣
∣
∣

= l(m− 1) − n(k − 1) = 0.

l

l(m+ n− 1) = ln+ l(m− 1) = ln+ n(k − 1) = n(k + l − 1).

òþª�\ (*) =�:

AP

PB
· BQ
QC

· CR
RD

· DS
SA

= 1.

14 xÑ±e²¡��*ã:

(1) 2x+ 4y + 3z − 12 = 0; (2) 4x+ 3y + 12z = 0;

(3) 2x− 5y − 10 = 0; (4) 3y − 2z − 6 = 0;

(5) 4x+ 3y = 0; (6) y = −3.

):
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O

x

y

z

(6, 0, 0)

(0, 3, 0)

(0, 0, 4)

1 14(1) Kã

Ox

y

z

(−3, 4, 0)

(−3, 0, 1)

1 14(2) Kã

O x

y

z

(5, 0, 0)

(0,−2, 0)

1 14(3) Kã

O y

x

z

(0, 2, 0)

(0, 0,−3)

1 14(4) Kã

O

y

x

z

(3,−4, 0)

1 14(5) Kã

O

y

x

z

(0,−3, 0)

1 14(6) Kã

§ 2 AÛ�m¥²¡�Ýþ5�

1. Á¦ÏL: A(1, 1, 1) � B(1, 0, 2) �R�u²¡ x + 2y − z − 6 = 0

�²¡�§.
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): �¤¦²¡�{�þ� ν = (A,B,C), K ν ⊥ −−→
AB, ν ��²¡

x+ 2y − z − 6 = 0 �{�þR�. Ïdk�§|






0 ·A+ (−1)B + C = 0

A+ 2B − C = 0.

)� A : B : C = 1 : −1 : −1. ��:{ª�§ (x−1)− (y−1)− (z−1) = 0,

= x− y − z + 1 = 0.

2. ²¡ Π L 3 �: M1(3,−1, 5), M2(4,−1, 1) Ú M3(2, 0, 2). ¦²¡ Π

���{�þ, ¿¦Ñ Π ��§.

): ²¡ Π ���{�þ��� ν =
−−−−→
M1M2 ×

−−−−→
M1M3 = (4, 7, 1). ��:

{ª�§ 4(x− 2) + 7y + (z − 2) = 0, = 4x+ 7y + z − 10 = 0.

3. ²¡ Π L: M0(2, 3, 1), �Úü²¡ Π1 : x + 3y − z + 3 = 0,

Π2 : 2x+ y − 2z + 1 = 0 ÑR�, ¦ Π ��§.

): |^~ 4.5 �²¡��§�
∣
∣
∣
∣
∣
∣
∣

x− 2 y − 3 z − 1

1 3 −1

2 1 −2

∣
∣
∣
∣
∣
∣
∣

= −5x− 5z + 15 = 0,

z{� x+ z − 3 = 0.

4. ²¡ Π 3 x, y, z ¶þ��å©O´ −1,
3

2
, 3, ¦g�:��²¡�ü

 {�þ���{u.

): |^²¡��åª�§��T²¡��§:

x

−1
+
y
3

2

+
z

3
= 1.

z{�� −3x + 2y + z − 3 = 0. §�{�þ��� ±(−3, 2, 1). Ï�

: P0(−1, 0, 0) 3d²¡þ, 
−−→
OP0 ��K¤�¦�{�þ�m�Y�A

T�u
π

2
, =SÈ�u 0. �A�{�þ� (−3, 2, 1). §���{u�

(

−3
√

14

14
,

√
14

7
,

√
14

14

)

.

5. ¦L z ¶��²¡ 2x+ y −
√

5z − 7 = 0 ¤ 60◦ ��²¡ Π ��§.

): L z ¶�²¡�{�þA� ν = (A,B, 0). §A�®�²¡¤ 60◦

�, ¤±
2A+B√

A2 +B2
√

10
= ±1

2
. í� 3A = B ½ A = −3B. �²¡�§�

x+ 3y = 0 ½ 3x− y = 0.
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6. ®�²¡ Π : 4x− 4y − 2z + 3 = 0. : P �²¡ Π �ål� 2, ¦:

P �;,.

): �÷v^��:� P (x, y, z), Kk

|4x− 4y − 2z + 3|
6

= 2,

í� 4x− 4y − 2z + 3 = ±12. =: P �;,´ü�²1²¡:

4x− 4y − 2z − 9 = 0 Ú 4x− 4y − 2z + 15 = 0.

7. ®�ü�²¡deª(½, ¦§����, ¿(½: (0, 0, 1) ¤3�ü

¡����:

(x+ 2y + 4z − 3)(−3x + y − z − 1) = 0.

): ü²¡�{�þ©O� (1, 2, 4) � (−3, 1,−1). K�� θ ÷v cos θ =

± −5√
21

√
11

= ±5
√

231

231
, ¤± θ = arccos

5
√

231

231
½ π − arccos

5
√

231

231
.

�(½: (0, 0, 1) ¤3�ü¡�, O�d:'uü�²¡�l�©O�

1√
21

�
−2√
11

, du§�ÉÒ, Ïd¤¦ü¡����� π − arccos
5
√

231

231
.

8. 3���IXe, ¦e�:�²¡�ål.

(1) : (2, 1, 4), ²¡ 2x− y + 4z − 12 = 0;

(2) : (−1, 0, 5), ²¡ x− 3y + 5z − 2 = 0.

): (1) d =
|4 − 1 + 16 − 12|√

21
=

√
21

3
.

(2) d =
| − 1 + 25 − 2|√

35
=

22
√

35

35
.

9. �kü²1²¡ 2x− 3y + 6z + 2 = 0 � 4x − 6y + 12z − 3 = 0. ¯:

�: O  u�m�=�Ü©?

): ��O��: O 'uü�²¡�l�. δ1 =
2√

22 + 32 + 62
> 0,

δ2 =
−3√

42 + 62 + 122
< 0, ¤± O 3ü�²¡�m.

10. 3���IX¥, � M1(x1, y1, z1),M2(x2, y2, z2) ÑØ3²¡ Π :

Ax + By + Cz +D = 0 þ, � M1 6= M2. y²: M1 � M2 3²¡ Π �Óý

��=� F1 = Ax1 +By1 + Cz1 +D � F2 = Ax2 +By2 + Cz2 +D ÓÒ.

): Mi   u Π � Ó ý � � = � § � � Π � l � Ó Ò.  l � � u
Fi√

A2 +B2 + C2
, � Fi ÓÒ. Ïd Mi  u Π �Óý��=� F1 � F2 Ó

Ò.
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11. 3���IX¥, △ABC � 3 �º:©O´ A(0, 1, 0), B(2,−1, 1),

C(1, 1, 1). ¦� △ABC ¤3²¡²1����å� 2 �²¡�§.

): Äk´� △ABC ¤3²¡��§� Π : 2x + y − 2z − 1 = 0. �

M(a, b, c) ¦M � Π �ål� 2. =
2a+ b− 2c− 1

3
= ±2, � 2a+b−2c = 7

½ 2a+ b − 2c = −5. ¤±L M �� Π ²1�²¡� Π �å� 2. Ïd¤¦

²¡��§� 2x+ y − 2z − 7 = 0 Ú 2x+ y − 2z + 5 = 0.

12. �ü�²1²¡� Π1 : Ax+By +Cz +D1 = 0 Ú Π1 : Ax+By +

Cz +D2 = 0 (D1 6= D2). ¦�§�²1�ò Π1 � Π2 �åln�©�²¡.

): ©O3 Π1 Ú Π2 þ���: M1(x1, y1, z1) 9 M2(x2, y2, z2). ��

ã M1M2 � 2 �n�©:� M ′(x′, y′, z′),M ′′(x′′, y′′, z′′), K©OÏL M ′

½ M ′′ ��®�²¡²1�²¡=�¤¦. db�,
−−−−→
M1M

′ =
1

3

−−−−→
M1M2,

−−−−→
M1M

′′ =
2

3

−−−−→
M1M2. =

3(x′ − x1, y
′ − y1, z

′ − z1) = (x2 − x1, y2 − y1, z2 − z1),

3(x′′ − x1, y
′′ − y1, z

′′ − z1) = 2(x2 − x1, y2 − y1, z2 − z1).

u´

3(A(x′−x1)+B(y′−y1)+C(z′−z1)) = A(x2−x1)+B(y2−y1)+C(z2−z1),

3(A(x′′−x1)+B(y′′−y1)+C(z′′−z1)) = 2(A(x2−x1)+B(y2−y1)+C(z2−z1)).

|^²¡�§, ��

3(Ax′ +By′ + Cz′) + 3D1 = −D2 +D1,

3(Ax′′ +By′′ + Cz′′) + 3D1 = 2(−D2 +D1).

ÏdL M ′ �²1²¡�§´

Ax+By + Cz +
1

3
(2D1 +D2) = 0.

ÏdL M ′′ �²1²¡�§´

Ax+By + Cz +
1

3
(D1 + 2D2) = 0.

13. �kü�²1²¡ Π1 : Ax+By +Cz +D1 = 0 Ú Π1 : Ax+By +

Cz +D2 = 0 (D1 6= D2). : S(x0, y0, z0) Ø3 Π1 � Π2 þ. L S ��^��
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©O� Π1,Π2 �u M1(x1, y1, z1) 9 M2(x2, y2, z2). ¦ λ ¦
−−→
SM1 = λ

−−−−→
M1M2,

¿©Û λ �ÎÒ.

): d

(x1 − x0, y1 − y0, z1 − z0) = λ(x2 − x1, y2 − y1, z2 − z1),

��

A(x1−x0)+B(y1−y0)+C(z1−z0) = λ(A(x2−x1)+B(y2−y1)+C(z2−z1)),

�\²¡�§�,

−D1 − (Ax0 +By0 + Cz0) = λ(−D2 +D1).

)�

λ =
Ax0 +By0 + Cz0 +D1

D1 −D2

.

2©Û λ �ÎÒ. � S 'u Π1,Π2 �l�� δS,Π1
, δS,Π2

, Kdl��½Â

�� |δS,Π1
|, |δS,Π2

| L« S � Π1,Π2 �ål.

(1) e δS,Π1
� δS,Π2

ÓÒ, � |δS,Π1
| < |δS,Π2

|, K M1 3�ã SM2 þ, d

� λ > 0.

(2) e δS,Π1
� δS,Π2

ÓÒ, � |δS,Π1
| > |δS,Π2

|, K M1 3�ã SM2 	, d

� λ < 0.

(3) e δS,Π1
� δS,Π2

ÉÒ, K S 3�ã M1M2 þ, d� λ < 0.

14. 3���IX¥, �²¡ Πi ��§�

Aix+Biy + Ciz +Di = 0, i = 1, 2.

�ùü²¡��. ¦§��¤�ü¡���²©¡��§.

): : P (x, y, z) 3 Π1 � Π2 �,�ü¡���²©¡þ��=�T:�

ùü�²¡�ål��. Ïd: P A÷v�§

|A1x+B1y + C1z +D1|
√

A2
1 +B2

1 +C2
1

=
|A2x+B2y + C2z +D2|

√

A2
2 +B2

2 + C2
2

.

¤±�²©¡��§�

A1x+B1y + C1z +D1
√

A2
1 +B2

1 + C2
1

= ±A2x+B2y + C2z +D2
√

A2
2 +B2

2 + C2
2

.

15. ¦�ü��½²¡

Πi : Aix+Biy + Ciz +Di = 0, i = 1, 2,
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�ål�½' k �:�;,�§.

): �ü��½²¡��§�

Πi : Aix+Biy + Ciz +Di = 0, i = 1, 2.

� P (x, y, z) :� Π1 � Π2 �ål�'� k, Kk

|A1x+B1y + C1z +D1|
√

A2
1 +B2

1 + C2
1

= k
|A2x+B2y + C2z +D2|

√

A2
2 +B2

2 + C2
2

.

Ïd P :�;,�§�

A1x+B1y + C1z +D1
√

A2
1 +B2

1 + C2
1

= ±kA2x+B2y +C2z +D2
√

A2
2 +B2

2 + C2
2

.

16. 3���IXe, ®�²¡ Π ��§� Ax+ By + Cz +D = 0, ¦

Π 'u xOy ²¡�é¡¡ Π′ ��§Ú'u�I�:�é¡¡ Π′′ ��§.

): �: P ′(x′, y′, z′) ∈ Π′, K P ′ 'u xOy ²¡�é¡:´ (x′, y′,−z′),
T:A3²¡ Π þ, �k Ax′ + By′ − Cz′ + D = 0, ¤± Π′ ��§�

Ax+By − Cz +D = 0.

Ón, �: P ′′(x′′, y′′, z′′) ∈ Π′′, K P ′′ 'u�:�é¡:´ (−x′′,−y′′,
−z′′), T:A3²¡ Π þ, �k −Ax′′ − By′′ − Cz′′ +D = 0, ¤± Π′′ ��

§� Ax+By + Cz −D = 0.

§ 3 AÛ�m¥�����5�

1. 3�½����IX¥, ¦e�����§:

(1) L: P (3, 1,−1) �²1u�þ −→v (4, 7,−8);

(2) L: P0(−3, 0, 1) Ú P1(2, 5, 1);

(3) ®�n�/�n�º:´ Ai(xi, yi, zi) (i = 1, 2, 3), ¦n^¥���

§.

): (1)
x− 3

4
=
y − 1

7
=
z + 1

−8
.

(2) ^ü:ª�§��
x+ 3

5
=
y

5
=
z − 1

0
.

(3)
x− xi

xi −
xi+1 + xi+2

2

=
y − yi

yi −
yi+1 + yi+2

2

=
z − zi

zi −
zi+1 + zi+2

2

, � i + 1,

i+ 2 �u 3 �=~� 3.

2. 3���IX¥, ¦L: P (1, 6, 3) �²1u²¡ 3x+ y − 2z − 5 = 0

�����§.
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): �������þ� ξ = (A,B,C), K ξ �²¡ 3x+ y − 2z − 5 = 0

²1, � 3A+B − 2C = 0, ���§�
x− 1

A
=
y − 6

B
=
z − 3

C
.

3. ¦L: A(0,−2, 1) �²1u��







x+ 6y − 4z + 2 = 0

x+ y + z − 3 = 0
����

§.

): kò���§z�IO�§
x− 2

2
=

y

−1
=

z − 1

−1
, Ù���þ�

ξ(2,−1,−1), �¤¦���§�
x

2
=
y + 2

−1
=
z − 1

−1
.

4. ¦�� L :
x

3
=
y − 2

−2
=
z + 4

2
�²¡ Π : 2x − 3y + 2z − 2 = 0 �

�:�I.

): r���¤ëê�§:







x = 3t

y = 2 − 2t

z = −4 + 2t.

,��\²¡�§�

2(3t) − 3(2 − 2t) + 2(−4 + 2t) − 2 = 0,

)� t = 1, ¤±�:� (3, 0,−2).

5. ¦L: A(3, 1, 2) 9�� L :
x

1
=

y

−2
=
z + 2

−3
�²¡��§.

): ��þk�: (0, 0,−2), Ïd²¡����þ´ ξ1 = (1,−2,−3),

ξ2 = (−3,−1,−4). �²¡�§�

∣
∣
∣
∣
∣
∣
∣

x− 3 1 −3

y − 1 −2 −1

z − 2 −3 −4

∣
∣
∣
∣
∣
∣
∣

= 0,

O�� 5x+ 13y − 7z − 14 = 0.

6. ®��� L :
x− 1

m
=
y − a

−2
=
z + 2

3
, ²¡ Π : x− 2y − 4z + 1 = 0.

¯� a,m ��o��

(1) L � Π ��; (2) L ²1u Π; (3) L 3 ΠS.

): (1) ������þ´ ξ = (m,−2, 3), e L � Π ��, K ξ Ø� Π ²

1, � m+ 4 − 12 6= 0, = m 6= 8, a ´?¿¢ê.
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(2) ξ 7L� Π ²1, = m = 8, Ó� L þ�: (1, a,−2) Ø3 Π þ, =

1 − 2a+ 8 + 1 6= 0, a 6= 5.

(3) m = 8, a = 5.

7. ¦ÏL: (2, 2, 2) ��ü��

x

1
=
y

2
=
z

3
Ú
x− 1

2
=
y − 2

1
=
z − 3

4

Ñ�������§.

): �¤¦������þ´ ξ = (X,Y,Z). ®�1�^��þ�:

M1(0, 0, 0), ���þ ξ1 = (1, 2, 3). 1�^��þ�: M2(1, 2, 3), ���þ

ξ2 = (2, 1, 4). �¦¤¦���1�^����, 7L¦
∣
∣
∣
∣
∣
∣
∣

2 1 X

2 2 Y

2 3 Z

∣
∣
∣
∣
∣
∣
∣

= 2X − 4Y + 2Z = 0.

Ón, �¦¤¦���1�^����, 7L¦
∣
∣
∣
∣
∣
∣
∣

1 2 X

0 1 Y

−1 4 Z

∣
∣
∣
∣
∣
∣
∣

= X − 6Y + Z = 0.

)d�5�§|� X : Y : Z = 1 : 0 : −1. Ïd¤¦����§´

x− 2

1
=
y − 2

0
=
z − 2

−1
.

8. òe������ª�§z¤IO�§.

(1)







2x− 3y + 4z − 12 = 0

x+ 4y − 2z − 10 = 0;
(2)







3x+ 2y − 4z − 5 = 0

6x− y − 2z − 4 = 0;

(3)







3x− y + 2 = 0

4y + 3z + 1 = 0.

): (1) d������þ´
(∣
∣
∣
∣
∣

−3 4

4 −2

∣
∣
∣
∣
∣
,−
∣
∣
∣
∣
∣

2 4

1 −2

∣
∣
∣
∣
∣
,

∣
∣
∣
∣
∣

2 −3

1 4

∣
∣
∣
∣
∣

)

= (−10, 8, 11).

�¦��þ�:, )��5�§|, ����) (8, 0,−1). Ïd���IO�

§´
x− 8

−10
=
y

8
=
z + 1

11
.
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(2) d������þ´
(∣
∣
∣
∣
∣

2 −4

−1 −2

∣
∣
∣
∣
∣
,−
∣
∣
∣
∣
∣

3 −4

6 −2

∣
∣
∣
∣
∣
,

∣
∣
∣
∣
∣

3 2

6 −1

∣
∣
∣
∣
∣

)

= (−8,−18,−15).

�¦��þ�:, )��5�§|, ����)

(
1

3
, 0,−1

)

. Ïd���IO

�§´

x− 1

3
8

=
y

18
=
z + 1

15
.

(3) d������þ´
(∣
∣
∣
∣
∣

−1 0

4 3

∣
∣
∣
∣
∣
,−
∣
∣
∣
∣
∣

3 0

0 3

∣
∣
∣
∣
∣
,

∣
∣
∣
∣
∣

3 −1

0 4

∣
∣
∣
∣
∣

)

= (−3,−9, 12).

d�þ�z{� (1, 3,−4). �¦��þ�:, )��5�§|, ����)

(0, 2,−3). Ïd���IO�§´

x

1
=
y − 2

3
=
z + 3

−4
.

9. ¦���²¡��:.

(1)
x+ 1

−2
=
y + 1

3
=
z − 3

4
� 3x+ 2y + z = 0;

(2)







2x+ 3y + z − 1 = 0

x+ 2y − z + 2 = 0
� xOy ²¡.

): (1) r���¤ëê�§:






x = −1 − 2t

y = −1 + 3t

z = 3 + 4t.

,��\²¡�§�

3(−1 − 2t) + 2(−1 + 3t) + (3 + 4t) = 0,

)� t =
1

2
, ¤±�:�

(

−2,
1

2
, 5

)

.

(2) �:��I´ (x, y, 0), )�§|







2x+ 3y − 1 = 0

x+ 2y + 2 = 0
� x = 8,

y = −5. ��:� (8,−5, 0).
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10. ¦ÑL: P0(x0, y0, z0) ¿����²¡

Πi : Aix+Biy + Ciz +Di = 0, i = 1, 2

Ñ²1�����§.

): �â·K 9.1, ²¡ Π1 � Π2 �������þ´

(∣
∣
∣
∣
∣

B1 C1

B2 C2

∣
∣
∣
∣
∣
,−
∣
∣
∣
∣
∣

A1 C1

A2 C2

∣
∣
∣
∣
∣
,

∣
∣
∣
∣
∣

A1 B1

A2 B2

∣
∣
∣
∣
∣

)

.

Ï¤¦��7L���²1, Ïdù�´¤¦������þ. �¤¦���

�§�
x− x0

∣
∣
∣
∣
∣

B1 C1

B2 C2

∣
∣
∣
∣
∣

=
y − y0

∣
∣
∣
∣
∣

C1 A1

C2 A2

∣
∣
∣
∣
∣

=
z − z0

∣
∣
∣
∣
∣

A1 B1

A2 B2

∣
∣
∣
∣
∣

.

11. ���§






A1x+B1y + C1z +D1 = 0

A2x+B2y + C2z +D2 = 0

�XêA÷v�o^�âU¦T��á3 xOz �I²¡S.

): ²¡ xOz ��§´ y = 0, Ïd��á3²¡ xOzS�¿©7�^�

´�§|






A1x+B1y + C1z +D1 = 0

A2x+B2y + C2z +D2 = 0

y = 0

kÃ¡). þã�§|�







A1x+ C1z +D1 = 0

A2x+ C2z +D2 = 0

y = 0

(∗)

Ó). �§| (*) kÃ¡õ)�¿©7�^�´cü��§�Xê¤'~, =

A1

A2

=
C1

C2

=
D1

D2

6= B1

B2

,

����Ø�ª´���§�7�^�.
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§ 4 AÛ�m¥���Ýþ5�

1. �äe����²¡� �'X. XJ��, K¦§���:�Y�.

(1) ��
x− 1

2
=
y + 3

−1
=
z + 2

5
�²¡ 4x+ 3y − z + 3 = 0;

(2) ��







x = 1 − 2t

y = 2 − 4t

z = −1 + 5t

�²¡ x+ 2y + 2z − 7 = 0;

(3) ��

{

x− y + z = 5

x+ y − z = −1
�²¡ 2x+ y + z − 5 = 0.

): (1) ������þ´ ξ = (2,−1, 5), ²¡�{�þ´ ν = (4, 3,−1).

Ï� (ξ, ν) = 0, ��þ�: (1,−3,−2) q÷v²¡�§, ¤±��3²¡S.

(2) ������þ´ ξ = (−2,−4, 5), ²¡�{�þ´ ν = (1, 2, 2). Ï

� (ξ, ν) = 0, ��þ�: (1, 2,−1) Ø÷v²¡�§, ¤±���²¡²1.

(3) ���IO�§´
x− 2

0
=
y + 3

2
=
z

2
, �²¡�§éá�¦��:

(2,−1, 2). ������þ´ ξ = (0, 2, 2), ²¡�{�þ´ ν = (2, 1, 1), ��

��²¡���� θ, K sin θ =
4

4
√

3
=

√
3

3
, ¤±Y� θ = arcsin

√
3

3
.

2. ¦L: A(3,−1, 1) ��²¡ Π : x+ y + z = 1 R�����§.

): Ï¤¦���²¡R�, ������þ´ ξ = (1, 1, 1). ����§

�
x− 3

1
=
y + 1

1
=
z − 1

1
.

3. �äe���m�'X, ¿¦§��Y�. éu�����¿¦�::

(1) L1 :
x+ 1

4
=
y − 3

2
=
z − 1

3
, L2 :

x− 5

1
=
y + 1

3
=
z + 1

2
;

(2) L1 :
x+ 1

4
=
y − 1

2
=
z − 2

3
, L2 :

x+ 2

6
=
y + 3

10
=
z

7
.

): (1) �â1nÙ·K 9.2, 1�ª

∆ =

∣
∣
∣
∣
∣
∣
∣

6 4 1

−4 2 3

−2 3 2

∣
∣
∣
∣
∣
∣
∣

= −30 6= 0,

¤±ü��É¡. �Y�� θ, K cos θ =
16√

29
√

14
=

8
√

406

203
, � θ =

arccos
8
√

406

203
.
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(2) 1�ª

∆ =

∣
∣
∣
∣
∣
∣
∣

1 4 6

4 2 10

2 3 7

∣
∣
∣
∣
∣
∣
∣

= 0,

¤±ü���¡, qÏ§�����þØ²1, �ü����. �Y��

θ, K cos θ =
13
√

5365

1073
, � θ = arccos

13
√

5365

1073
. )éá�§, ¦��:�

(

1, 2,
7

2

)

.

4. ®��� L��§´

{

x+ y + z − 4 = 0

2x− y − z + 1 = 0
¦:A(3, 2,−1) � L�

ål.

): ������þ´ ξ =

(∣
∣
∣
∣
∣

1 1

−1 −1

∣
∣
∣
∣
∣
,−
∣
∣
∣
∣
∣

1 1

2 −1

∣
∣
∣
∣
∣
,

∣
∣
∣
∣
∣

1 1

2 −1

∣
∣
∣
∣
∣

)

=

(0, 3,−3), �: (1, 2, 1) 3��þ, �: A ����ål�

d =
|(2, 0,−2) × (0, 1,−1)|√

2
=

√
6.

5. Áy��

L1 :







x = 3 + 3t

y = t

z = 1

� L2 :







x = −1 + u

y = 2

z = u

(Ù¥ t, u ´ëê)

´É¡��, ¿¦§��úR�Úü��m�ål.

): �� L1 ÏL: M1(3, 0, 1), ���þ´ ξ1 = (3, 1, 0). �� L2 ÏL

: M2(−1, 2, 0), ���þ´ ξ2 = (1, 0, 1). Ïd

ξ1 × ξ2 = (1,−3,−1).

u´ L1 � L2 �ål´

d =
|(−−−−→M1M2, ξ1 × ξ2)|

|ξ1 × ξ2|
=

9√
11

=
9
√

11

11
.

d M1, ξ1, ξ1 × ξ2 (½�²¡ Π1 ��§´

∣
∣
∣
∣
∣
∣
∣

x− 3 3 1

y 1 −3

z − 1 0 −1

∣
∣
∣
∣
∣
∣
∣

= −x+ 3y − 10z + 13 = 0.
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d M2, ξ2, ξ1 × ξ2 (½�²¡ Π2 ��§´

∣
∣
∣
∣
∣
∣
∣

x+ 1 1 1

y − 2 0 −3

z 1 −1

∣
∣
∣
∣
∣
∣
∣

= 3x+ 2y − 3z − 1 = 0.

{z���úR��§�







x− 3y + 10z − 13 = 0

3x+ 2y − 3z − 1 = 0.

6. ®��� L :

{

x− y − 4z + 12 = 0

2x+ y − 2z + 3 = 0
9½: P0(2, 0,−1). ¦ P0 '

u L �é¡:.

): ·�ÏL�Ä:'u²¡ Π1 : x− y − 4z + 12 = 0 9 Π2 : 2x+ y −
2z + 3 = 0 �l�5(½ P0 'u L �é¡: P ′

0. P0(2, 0,−1) 'u Π1 �l

� δ1 =
18√
18

=
√

18, 'u Π2 �l� δ2 =
9

3
= 3. ¤±é¡: P ′

0(x
′, y′, z′)

'u Π1 �l� δ′1 =
x′ − y′ − 4z′ + 12√

18
= −δ1 = −

√
18, 'u Π2 �l�

δ′2 =
2x′ + y′ − 2z′ + 3

3
= −δ2 = −3. Ïd







x− y − 4z + 12 = −18

2x+ y − 2z + 3 = −9,
=







x− y − 4z = −30

2x+ y − 2z = −12.
(∗)

qÏ�
−−→
P0P

′
0 A��� L R�, =

∣
∣
∣
∣
∣
∣
∣

x′ − 2 1 2

y′ −1 1

z′ + 1 −4 −2

∣
∣
∣
∣
∣
∣
∣

= 6x′ − 6y′ + 3z′ − 9 = 0, (∗∗)

éád 3 ��§)�: x′ = 0, y′ = 2, z′ = 7. =é¡:��I� (0, 2, 7).

7. ��L: (2,−3, 5) ��n^�I¶����¤��, ¦: P (1,−2, 3)

�d���ål.

): w,���§�

x+ 2

1
=
y + 3

1
=
z − 5

1
.
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¤±: P (1,−2, 3) �ù^���ål�

d =
|(1,−1, 2) × (1, 1, 1)|√

3
=

√
42

3
.

8. ¦ÏLü��
x− 1

−1
=
y

8
=
z − 5

−3
Ú







x = 3 + 4t

y = 21 + 5t

z = −11 − 10t

��:, ��ùü��ÑR�����§.

): ÏT���®�ü��ÑR�, ®������©O� ξ1 =

(−1, 8,−3), ξ2 = (4, 5,−10). �¤¦������þ� ξ = ξ1 × ξ2 =

(−65,−22,−37). ùü^����:�¦�� (−1, 16,−1). �¤¦����

§�
x+ 1

65
=
y − 16

22
=
z + 1

37
.

9. ¦3²¡ 2x+ 3y + 4z − 9 = 0 þ²L: (1, 1, 1) �� xOy ²¡�¤

������.

): �¤¦������þ� ξ = (A,B,C). Ï��3²¡ Π : 2x +

3y + 4z − 9 = 0 þ, ¤± 2A + 3B + 4C = 0. xOy ²¡��§� z = 0,

·�3AÛ¥®²��, ��=�²¡þ����ü�²¡���R��,

ù^���,�²¡�����4�. ùü�²¡�������þ´

(2, 3, 4) × (0, 0, 1) = (3,−2, 0), Ïd ξ � (3,−2, 0) R�, = 3A− 2B = 0. )

� A =
2

3
B, C = −13

12
B. �¤¦����§�

x− 1

8
=
y − 1

12
=
z − 1

−13
.

10. ¦e�ü��m�ål, Xü��k�R�, ¦Ñ§��úR���

§.

(1)

{

2x+ 2y − z − 10 = 0

x− y − z − 22 = 0,
�

x+ 7

3
=
y − 5

−1
=
z − 9

4
;

(2)







x = 3t− 5

y = 2t− 5

z = −2t+ 1,

�

{

x− y + z + 5 = 0

x+ 2y − z − 14 = 0.
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): (1) 1�^��z¤IO�§�

x− 6

3
=
y + 6

−1
=
z + 10

4
,

Ïdü��²1. ål�

d =
|(13,−11,−19) × (3,−1, 4)|√

26
=

√
16250√

26
= 25.

(2) �� L1 ÏL: M1(−5,−5, 1), ���þ´ ξ1 = (3, 2,−2). �� L2

ÏL: M2(4, 1,−8), ���þ´ ξ2 = (−1, 2, 3). Ïd

ξ1 × ξ2 = (10,−7, 8).

u´ L1 � L2 �ål´

d =
|(−−−−→M1M2, ξ1 × ξ2)|

|ξ1 × ξ2|
=

24√
213

=
24
√

213

213
.

d M1, ξ1, ξ1 × ξ2 (½�²¡ Π1 ��§´

∣
∣
∣
∣
∣
∣
∣

x+ 5 3 10

y + 5 2 −7

z − 1 −2 8

∣
∣
∣
∣
∣
∣
∣

= 2x− 44y − 41z − 169 = 0.

d M2, ξ2, ξ1 × ξ2 (½�²¡ Π2 ��§´

∣
∣
∣
∣
∣
∣
∣

x− 4 −1 10

y − 1 2 −7

z + 8 3 8

∣
∣
∣
∣
∣
∣
∣

= 37x+ 38y − 13z − 290 = 0.

{z���úR��§�







2x− 44y − 41z − 169 = 0

37x+ 38y − 13z − 290 = 0.

11. ®��: P (a, b, c) (abc 6= 0). L P :����I¡�R�, Rv©

O� L,M,N , ¦y: OP ���¡ OMN,ONL,OLM �����.

y²: �âb�, Rv©O� L(a, b, 0), M(a, 0, c), N(0, b, c). K¡OMN

�{�þ��� ν1 =
−−→
OM × −−→

ON = (−bc,−ac, ab), aq/, ¡ OLM �{�
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þ��� ν2 = (bc,−ac,−ab), ¡ ONL �{�þ��� ν3 = (−bc, ac,−ab).


−−→
OP = (a, b, c), du

−−→
OP · ν1 =

−−→
OP · ν2 =

−−→
OP · ν3 = −abc,

�� OP �ù 3 �¡�����.

12. ®�ü^É¡�� L1 Ú L2. ¦yë� L1 þ?�:Ú L2 þ?�:�

�ã�¥:;,´úR�ã�R�²©¡.

y²: ·�ÀJ�IX�¦ L1 � x ¶, �§�







y = 0

z = 0,
L2 ��§K�







kx− y = 0

z = a,
(ak 6= 0). � P1(x1, 0, 0) � L1 þ?¿��:, P2(x2, kx2, a)

´ L2 þ?¿:, K P1P2 �¥:�I�

(
x1 + x2

2
,
kx2

2
,
a

2

)

. =d;,÷vë

ê�§






x =
1

2
u+

1

2
v

y =
k

2
u

z =
a

2
,

u, v �ëê.

w,´²¡ z =
a

2
. ù�´ü^É¡���úR�ã�R�²©¡.

13. ®��� L ÏL: (1, 1, 0) ����

L1 :
x− 1

4
=

y

−2
=
z

1
, L2 :

x

4
=
y + 3

−3
=
z − 1

−2

R�, ¦�� L 3���I¡þ��K��§.

): Ï� L � L1, L2 ÑR�, ¤±�� L ����þ� ξ = (4,−2, 1) ×
(4,−3,−2) = (7, 12,−4), K L ��§�

x− 1

7
=
y − 1

12
=

z

−4
.

§3 xOy ²¡ z = 0 þ�ÝK�§�
x− 1

7
=

y − 1

12
=

z

0
, 3 yOz ²¡

x = 0 þ�ÝK�§�
x

0
=
y − 1

12
=

z

−4
, 3 xOz ²¡ y = 0 þ�ÝK�§�

x− 1

7
=
y

0
=

z

−4
.
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14. ¦L: (2,−3,−1) ����

x− 1

−2
=
y + 1

−1
=
z

1

R������.

): �¤¦������þ� ξ = (A,B,C), Ï§7L�®���R�,

�k −2A−B + C = 0. 2�Ñ¤¦���ëê�§







x = 2 +At

y = −3 +Bt

z = −1 + Ct,

�\

®�����§, �

1 +At

−2
=

−2 +Bt

−1
=

−1 + Ct

1
.

dþª�� (3A−B + 5C)t = 0. du t = 0 w,Ø´), ü����`² t

�½k), Ïd 3A− B + 5C = 0. ��)� A : B : C = 4 : −13 : −5. l

���§�
x− 2

4
=
y + 3

−13
=
z + 1

−5
.

∗§ 5 ²¡å

1. ¦ÏL²¡ 4x− y + 3z − 1 = 0 Ú x+ 5y − z + 2 = 0 ����÷v

e�^����²¡:

(1) ÏL�:; (2) � y ¶²1;

(3) ÏL (0, 0, 1) :;

(4) � xOy ²¡���²1u�� (4, 5, 0).

): (1) ¤¦�§�

k(4x− y + 3z − 1) +m(x+ 5y − z + 2) = 0,

^ (0, 0, 0) �\� k = 2m. ¤±²¡�§�

9x+ 3y + 5z = 0.

(2) ¤¦�§�

k(4x− y + 3z − 1) +m(x+ 5y − z + 2) = 0,
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y ¶����þ´ ξ = (0, 1, 0), ²¡� ξ ²1�^�´ −k + 5m = 0, =

k = 5m. ¤±²¡�§�

21x+ 14z − 3 = 0.

(3) ¤¦�§�

k(4x− y + 3z − 1) +m(x+ 5y − z + 2) = 0,

^ (0, 0, 1) �\� 2k +m = 0, = m = −2k. ¤±²¡�§�

2x− 11y + 5z − 5 = 0.

(4) ¤¦�§�

k(4x− y + 3z − 1) +m(x+ 5y − z + 2) = 0,

d²¡��þ (4, 5, 0) ²1�^�´ 4(4k +m) + 5(−k + 5m) = 0, = 11k =

−29m. ¤±²¡�§�

−105x+ 84y − 98z + 51 = 0.

2. ¦�²¡ x− 2y − z + 2 = 0 ²1�3 x ¶þ��å� 4 �²¡.

): �â²1²¡å5�, ¤¦²¡��§� x− 2y − z+D = 0. z��

åª:
x

−D +
y

D

2

+
z

D
= 1.

�� D = −4. �¤¦�§� x− 2y − z − 4 = 0.

3. ���§ 





A1x+B1y + C1z +D1 = 0

A2x+B2y + C2z +D2 = 0

�XêA÷v�o^�âU¦T��á3 xOy ²¡S.

): L®����²¡å��§�

k(A1x+B1y + C1z +D1) +m(A2x+B2y + C2z +D2) = 0.

²¡ z = 0 AT3d²¡åS, ¤±k±e'Xª:






kA1 +mA2 = 0

kB1 +mB2 = 0

kC1 +mC2 6= 0

kD1 +mD2 = 0.
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(Ø´
A1

A2

=
B1

B2

=
D1

D2

6= C1

C2

.

4. �Ø�¡���

L1 :







A1x+B1y + C1z +D1 = 0

A2x+B2y + C2z +D2 = 0

Ú��

L2 :







A3x+B3y + C3z +D3 = 0

A4x+B4y + C4z +D4 = 0

Ñ����� L ��§�






k(A1x+B1y + C1z +D1) +m(A2x+B2y + C2z +D2) = 0

k′(A3x+B3y + C3z +D3) +m′(A4x+B4y + C4z +D4) = 0,

Ù¥, k,m ´Ø��"�¢ê, k′,m′ �´Ø��"�¢ê.

): d���� L � L1 (½�²¡�§�½k±e/ª:

k(A1x+B1y + C1z +D1) +m(A2x+B2y + C2z +D2) = 0,

Ù¥ k,m ØÓ�� 0. Ón, d L � L2 (½�²¡�§�

k′(A3x+B3y + C3z +D3) +m′(A4x+B4y + C4z +D4) = 0,

Ù¥ k′,m′ ØÓ�� 0. du L1, L2 Ø�¡, þãü�²¡ØÜ, §����

Ò´ L.


