
9 1o eM7YlH�Da?=
1.1 fN8Zj�qiQU|e�m.Æa, j�.C�, j�.�E, j�.\.:�BhiS

1. �q|e�m.Æa.C�, �qj�.C�^��:;

2. �℄j�.�E (gs�E�A�\�j�\), 	q�Dj� ���r.Mj;

3. �q)Zj��;jm
;j	e, j�..Æ�:9, �℄�.Æ�:9srj��E.;8;

4. �℄j�.A�\�j�\.�E, 	qZS\.V�J^gAI 1.1 R x \*#{G� M, -4O� M1(4, 1, 2) ~��: √
30.C 2� x $0F#2 M ..ÆX (x, 0, 0), b�#� x.�Mj |M1M | =

√
30, _

√
(x− 4)

2
+ (0− 1)

2
+ (0− 2)

2
=

√
30,

(x− 4)
2
= 25,-

x = 9 [ x = −1.HF#2 M X (9, 0, 0) [ (−1, 0, 0) .I 1.2 HVA� a = (4,−4, 7) ,  Z�at: (2,−1, 7) , #A� a ~.�at�� |a| .



2 V℄>`J{n� (
�)(1 2 �)C 2j� a .82.ÆX (x, y, z), �Xj�..Æ<�"2.Æ
82.Æ��, F~�
2− x = 4, −1− y = −4, 7− z = 7,�!q-

x = −2, y = 3, z = 0.6
|a| =

√
42 + (−4)

2
+ 72 =

√
81 = 9.Hj� a .82.ÆX (−2, 3, 0), |a| = 9.I 1.3 A� a O x \~�A� y \�z \~UA�y��~(�, #A�

a ~�AN>.C |I��
α = p− θ, β = θ, γ = θ

(
0 < θ <

p
2

)
,�X cos2 α+ cos2 β + cos2 γ = 1, _

cos2(p− θ) + cos2 θ + cos2 θ = 1,F~
3 cos2 θ = 1 [ cos θ =

√
3

3
.H cosα = −

√
3

3
, cosβ =

√
3

3
, cos γ =

√
3

3
.I 1.4 �x: 2 ~A� a O x \~
�0 p

4
, O y \~
�0 p

3
, #A� a ~at.C 2j� a 
 z $.dm< γ, �

cos2
p
4

+ cos2
p
3

+ cos2 γ = 1,_
1

2
+

1

4
+ cos2 γ = 1.�!q-

cos γ = ± 1

2
.



1 1 � k�'B�}fr_`R 3�X
ea = (cosα, cos β, cos γ) =

( √
2

2
,
1

2
,± 1

2

)
,6 a = |a| ea, F~

a = 2

( √
2

2
,
1

2
,± 1

2

)
=
(√

2, 1,±1
)
.I 1.5 HV |a| = 2, |b| =

√
2, ! a · b = 2, # |a× b| .C �X a · b = |a| |b| cos (â, b), |a× b| = |a| |b| sin (â, b), F~ |a× b|2 +

(a · b)2 = |a|2 |b|2 , _
|a× b|2 = 8− 4 = 4, |a× b| = 2 (� |a× b| > 0,H1'− 2).[�F3Mj�

cos(â, b) =
a · b
|a| |b| =

2

2
√
2

=

√
2

2
,F~ (â, b) =

p
4
, �<
|a× b| = |a| |b| sin(â, b) = 2×

√
2× 1√

2
= 2.I 1.6 + |a| = 2, |b| = 5, (â, b) =

2

3
p, )A� m = λa + 17b OA�

n = 3a− b 
�|W, #w1 λ.<` �Dj�Uh �.�=�xMj<�A�\X�, �!-=#��A λ.C
0 = m · n = (λa + 17b) · (3a− b)

= 3λa2 + (51− λ)a · b− 17b2

= 12λ+ (51− λ)a · b− 425

= 12λ+ (51− λ)× 2× 5× cos
2

3
p− 425

= 17λ− 680._ λ = 40.I 1.7 + a, b, c �:};A�, !K a+ b+ c = 0, # a · b+ b · c+ c · a.<` ��A�\.�E
P)Zj�.C�#q.



4 V℄>`J{n� (
�)(1 2 �)C �X
0 = (a+ b+ c) · (a+ b+ c)

= a2 + b2 + c2 + 2 (a · b+ b · c+ c · a)
= 3 + 2 (a · b+ b · c+ c · a) ,F~

a · b+ b · c+ c · a = − 3

2
.I 1.8 #|WMA� a = (2, 2, 1) 	 b = (4, 5, 3) ~};A� ec.C �Xj� a × b O4 �� a P b. F~F#.)Zj� ec �
j�

a× b Gg. 6
a× b =

∣∣∣∣∣∣∣∣

i j k

2 2 1

4 5 3

∣∣∣∣∣∣∣∣
= i− 2j + 2k,

|a× b| =
√
12 + (−2)2 + 22 = 3,�<, F#.)Zj� ec X

ec =
a× b

|a× b| =
1

3
i− 2

3
j +

2

3
k,[ − 1

3
i+

2

3
j − 2

3
k y<F#.)Zj�.I 1.9 HVA� x |WMA� a = (2,−3, 1) , b = (1,−2, 3), !OA�

c = (1, 2,−7) ~1��: 10, #A� x.<` �� a ⊥ b ⇔ a · b = 0 _z.C 2 x = (x, y, z) , �|I�-




2x− 3y + z = 0,

x− 2y + 3z = 0,

x+ 2y − 7z = 10.�0�;�+q-
x = 7, y = 5, z = 1,HF#j�X x = (7, 5, 1) .
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1. # a = b<?z~S� |a| = |b|?:L�,# |a| = |b|<?z~S� a = b,X5�?4 # a = b z�j� a 
j� b .%m�h/, F~�� |a| = |b| . :L�, � |a| = |b| ��j� a
j� b .%mh/, 7j�.;jY�hO, F~�

|a| = |b| ��S� a = b.

2. 2 a, b X<�j�, b
E9�5�Mjb����?

(1) |a+ b| = |a− b| ; (2) |a+ b| < |a− b| ;
(3) |a+ b| = |a|+ |b| ; (4) |a− b| = |a|+ |b| .4 + a ⊥ b 4, 9 (1) �� (Q 1.1); + (â, b) >

p
2
4, 9 (2) �� (Q 1.2);

a
 b O;j4, 9 (3) ��; a
 b :j, _+ (â, b) = p 4, 9 (4) �� (Q 1.3).

a

b

a
+
b

a
−

bR 1.1

a

b

a
+
b

a
−

bR 1.2

ab

a− bR 1.3

3. b
D8<?�(, X5�?

(1) i+ j + k <)Zj�;

(2) 2i > j;

(3) 
 x, y, z /.Æ$.�jdmh/.j�, �;jmX α = β = γ =
p
3
.4 (1) ��(. �)Zj�.3��, �X 1 .j��X)Zj�. �Xj� i + j + k .� |i+ j + k| =
√
12 + 12 + 12 =

√
3 6= 1, H i + j + k �<)Zj�.

(2) ��(. ��j�<b�%m��;j.�, F~ 2i P j ��%mzv,��
o. +)j�.�<z~
o%m., , |2i| = 2 > |j| = 1.



6 V℄>`J{n� (
�)(1 2 �)

(3) ��(. 
/.Æ$�jdmh/.j�, �;jm�< p
3
. �X+{j�./D;jm α, β, γ ��*Ja9

cos2 α+ cos2 β + cos2 γ = 1.+ α = β = γ 4, � 3 cos2 α = 1, _ cosα = ± 1√
3
, α = arccos

(
± 1√

3

)
6= p

3
.��X

cos2
p
3

+ cos2
p
3

+ cos2
p
3

=
3

4
6= 1,F~/D;jmwX p

3
.j�<�$�..L
 1.1

1. 2j� a = (4,−1, 3) P b = (5, 2,−2) , # 2a+ 3b.

2. }�j� a 
/D.Æ$.dmh/, #j� a .;j	e.

3. }�j� −−−−⇀

AB .82.ÆX A(1, 0,−1), "2.ÆX B (4,−4, 11) , #j� −−−−⇀

AB .�P;jm.

4. 2j� a .;j	e�*b
Mj:

(1) cosβ = 0; (2) cosβ = 1; (3) cosβ = cos γ = 0. D��4j� a .H2.

5. 2 A (1,−1, 3) , B (−1, 1, 4) , # z $0.2 C .Æ, 7 ∣∣∣∣
−−−−⇀

AC

∣∣∣∣ =
∣∣∣∣
−−−−⇀

BC

∣∣∣∣ .

6. 22 M .jt
 x $,y $�j=�� 60◦, 45◦ .m, j�.�X 8, #2
M ..Æ.

7. .j� a = (3,−5, 8) P b = (−1, 1, z) .P
�h/, # z.

8. 2j� a O4 ��j� b = (3, 6, 8) P x $, ! |a| = 2, # a.L
 1.1 3G61n℄X
1. (23, 4, 0) .

2. 2 a 
/D.Æ$.dm=�X α, β, γ, α = β = γ. � cos2 α+ cos2 β +

cos2 γ = 1,z- a.;j	eX( 1√
3
,

1√
3
,

1√
3

)[(− 1√
3
,− 1√

3
,− 1√

3

)
.

3. 13; α = arccos
3

13
, β = arccos

(
− 4

13

)
, γ = arccos

12

13
.

4. (1) a 
 y $ �[ a 
 Oxz ��r;(2) a 
 y $�r[ a 
 Ozx � �;(3) a 
 x $�r[ a 
 Oyz � �.

5.

(
0, 0,

7

2

)
.
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6.
(
4, 4

√
2,±4

)
.

7. z = 1.

8. a = ±
(
0,

8

5
,− 6

5

)
.

1.2 ROmpdj�qiQU��.;�, |e�g^�;�.:�BhiS
1. �℄��;�
�g;�^�#8;

2. 	q����g.hUJa, Y#��
��, �g
�g, ��
�g�e.dm;

3. Y#2,�gP2,��.v�.V�J^gAI 1.10 HVG���6� x \	� M0(4,−3,−1), #T���~�z.<` �I2.Mj�, F#��NL x $, ����.8j� n � ��
x $, O4y �� −−−−⇀

OM0 . �wz~&8j� n X i×
−−−−⇀

OM0, ����L�2 O,�289z~o�F#��.;�. �U, Xz~��!��;�.H?s#�!;�.C;1 |I2Mj�
n = i×

−−−−⇀

OM0=

∣∣∣∣∣∣∣∣

i j k

1 0 0

4 −3 −1

∣∣∣∣∣∣∣∣
= j − 3k,���L2 O(0, 0, 0). �!F#��;�X

0(x− 0) + 1 · (y − 0)− 3(z − 0) = 0,_ y − 3z = 0.C;2 |I2Mj�, F#��;��X
By + Cz = 0,



8 V℄>`J{n� (
�)(1 2 �)�F#��L}�2 M0(4,−3,−1), k2 M0 &-0�;�-
−3B − C = 0 [ C = −3B._

By − 3Bz = 0,�� B 6= 0, F~�09��O4l' B, -F#;�X
y − 3z = 0.I 1.11 #�� M(1, 2,−1) !OW? 




x = −t+ 2,

y = 3t− 4,

z = t− 1

|W~���z.<` ��F#.��
}��g �, F~z&�g.;jj�-X��.8j�, ���.289;�_z-F#.��;�. �+&�}��g<�A9;�.C }��g.;jj� s1 = (−1, 3, 1) ,& n = s1, ���L2 M(1, 2,−1),HF#��.;�X
−(x− 1) + 3(y − 2) + 1 · (z + 1) = 0,_

x− 3y − z + 4 = 0.I 1.12 #���� 2x− y + z − 6 = 0 	 x+ y + 2z − 5 = 0 ~
�.C }��D��.8j�=�X
n1 = (2,−1, 1) , n2 = (1, 1, 2) ,F~

cos θ =
|2× 1 + (−1)× 1 + 1× 2|√
22 + (−1)2 + 12

√
12 + 12 + 22

=
1

2
,�!, F#dmX θ =

p
3
.



1 1 � k�'B�}fr_`R 9I 1.13 &�=��`Y��O��Æ~�<:

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

(2) x+ y + z = 0 O x+ y − 2z + 3 = 0.C (1) �D��.8j�=�X n1 = (1, 1,−1) ,n2 = (2, 2,−2), �*Mj
1

2
=

1

2
=

−1

−2
,H��D���r.

(2) �D��.8j�=�X n1 = (1, 1, 1) ,n2 = (1, 1,−2), �*Mj
1× 1 + 1× 1 + 1× (−2) = 0,H��D�� �.I 1.14 +KW?

L1 � x− 1

1
=

y − 5

−2
=

z + 8

1
O L2 �{ x− y = 6,

2y + z = 3,#W? L1 O L2 ~
�.C L1 .;jj� s1 = (1,−2, 1) , L2 .;jj� s2 X
s2 =

∣∣∣∣∣∣∣∣

i j k

1 −1 0

0 2 1

∣∣∣∣∣∣∣∣
= −i− j + 2k,F~ L1 
 L2 �e.dm θ .	eX

cos θ =

∣∣∣∣
s1 · s2
|s1| |s2|

∣∣∣∣ =
3√
6
√
6

=
1

2
,H θ =

p
3
.I 1.15 HVW?

L1 � x− 2

1
=

y + 2

−1
=

z − 3

2
	 L2 � x− 1

−1
=

y + 1

2
=

z − 1

1
,#��W? L1 	 L2 ~���z.<` F#��.8j� n  �� L1 P L2 .;jj� s1, s2, _ n ⊥

s1,n ⊥ s2, F~z~& n = s1 × s2. q!I.Ji<#���.8j� n. b{



10 V℄>`J{n� (
�)(1 2 �)�<#���0.{D2. �X�g L1 0.2 M1(2,−2, 3) �F#��0, ����.289;�_z.C �X n ⊥ s1,n ⊥ s2, F~& n = s1 × s2, _
n =

∣∣∣∣∣∣∣∣

i j k

1 −1 2

−1 2 1

∣∣∣∣∣∣∣∣
= −5i− 3j + k.�2 M1(2,−2, 3) �F#��0, #6F#��;�X

−5(x− 2)− 3(y + 2) + (z − 3) = 0,_
5x+ 3y − z − 1 = 0.I 1.16 #�� M (−1, 2, 3) , |WMW? x

4
=

y

5
=

z

6
, !�D��

7x+ 8y + 9z + 10 = 0 ~W?�z.<` Ji<#��g.;jj� s. F#�g ��}��g, _ s ⊥ s1.F#�g�r�}���, _ s ⊥ n1(n1 = (7, 8, 9)). �!& s = s1 × n1.C |I��
s ⊥ s1, s ⊥ n1,& s = s1 × n1, �

s =

∣∣∣∣∣∣∣∣

i j k

4 5 6

7 8 9

∣∣∣∣∣∣∣∣
= −3i+ 6j − 3k.��gL2 M(−1, 2, 3), #6F#�g;�X

x+ 1

−3
=

y − 2

6
=

z − 3

−3
,[

x+ 1

1
=

y − 2

−2
=

z − 3

1
.I 1.17 &�W? L �{ x+ 3y + 2z + 1 = 0,

2x− y − 10z + 3 = 0
O�� π �4x−2y+z−2 = 0~;X�<.



1 1 � k�'B�}fr_`R 11C �g L .;jj� s X
s =

∣∣∣∣∣∣∣∣

i j k

1 3 2

2 −1 −10

∣∣∣∣∣∣∣∣
= −28i+ 14j − 7k,_ s = −7(4,−2, 1). �� π .8j� n = (4,−2, 1) , #6 s//n, H�g L  ���� π.I 1.18 G���� (1, 1,−1) ,v6����� x+y−z = 0	 x−y+z−1 = 0~�?, #T����z.C NL�D��lg.+�{D��.;�X

x+ y − z + λ (x− y + z − 1) = 0, (1)�F#��L2 (1, 1,−1) , ��
3 + λ (−2) = 0, [ λ =

3

2
,k λ =

3

2
&-9 (1) !, -F#.��;�X

x+ y − z +
3

2
(x− y + z − 1) = 0,_

5x− y + z − 3 = 0.I 1.19 #W? x+ 1

−1
=

y − 1

2
=

z

3
O�� x+ y + z − 4 = 0 ~��.C FF�g.�A;�X

x = −t− 1, y = 2t+ 1, z = 3t,&-��;�!, -
(−t− 1) + (2t+ 1) + 3t− 4 = 0.q- t = 1. k t .�&-�g.�A;�!, _-F#.l2 (−2, 3, 3) .I 1.20 #�� M (−1, 0, 4) , !|WMW? x− 2

3
=

y + 1

−4
=

z

1
, LOW? x+ 1

1
=

y − 3

1
=

z

2
��~W?�z.<` >dL2 M (−1, 0, 4) , ~�g x− 2

3
=

y + 1

−4
=

z

1
.;jj� s1



12 V℄>`J{n� (
�)(1 2 �)-X8j� n1 = (3,−4, 1) , -�� π. �#�g x+ 1

1
=

y − 3

1
=

z

2

��

π .l2 M0. zk�gWX�A;�&-�� π .;�!, #��A t T_z-l2 M0. ,T�p M,M0 �2.�g;�_XF#.C L2 M (−1, 0, 4) , ~ n1 = (3,−4, 1) X8j�.�� π ;�X
3x− 4y + z − 1 = 0, (2)k}��g x+ 1

1
=

y − 3

1
=

z

2
o��A;�

x = t− 1, y = t+ 3, z = 2t,&-9 (2), q-
t = 16,H�g x+ 1

1
=

y − 3

1
=

z

2

�� π .l2X M0 (15, 19, 32) . �6 −−−−⇀

MM0=

(16, 19, 28) , �F#.�g;�X
x+ 1

16
=

y

19
=

z − 4

28
.I 1.21 #W? {

2x− 4y + z = 0,

3x− y − 2z − 9 = 0
R�� 4x− y+ z = 1 *~7IW?~�z.C 2L}��g.���;�X

(3x− y − 2z − 9) + λ (2x− 4y + z) = 0,_
(3 + 2λ)x− (1 + 4λ) y − (2− λ) z − 9 = 0, (3)�! λ X(3�A. !��
}��� �, H

4 (3 + 2λ) + (1 + 4λ) + (−2 + λ) = 0,_
λ = − 11

13
.k λ = − 11

13
&-9 (3), -P���.;�X

17x+ 31y − 37z − 117 = 0.
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{

17x+ 31y − 37z − 117 = 0,

4x− y + z − 1 = 0.L
 1.2

1. #�*b
Mj.��;��
(1) L�2 A (2, 0,−1) , B (1, 2, 4) !
�g x+ 1

1
=

y − 1

1
=

z + 2

−1�r;

(2) L2 M0 (1,−2, 3) !L�g x− 2

1
=

y + 3

4
=

z

−3
;

(3)M�M�r�g L1 � x+ 1

1
=

y − 1

2
=

z − 2

3
, L2 � x− 1

1
=

y + 2

2
=

z − 4

3
;

(4) L2 A (1, 1, 1) , B (2, 2, 2) !
�� x+ y − z = 0  �;

(5) L2 M (1, 2, 0) !
�g {
x+ y − z + 1 = 0,

x+ 2y − z + 2 = 0
 �;

(6) L�g L1 �{ x+ 2z − 4 = 0,

3y − z + 8 = 0
!
�g L2 �{ x− y − 4 = 0,

y − z − 6 = 0
�r.

2. #M�g L1 � x+ 1

3
=

y − 2

1
=

z − 3

−2
!
�� x+ y− 2z +3 = 0  �.��;�.

3. #L��� 3x − y + 2z − 2 = 0, x + y − 4z − 3 = 0 .lg!
��
x+ y + 2z − 1 = 0  �.��;�.

4. #�*b
Mj.�g;�:

(1) L2 M (0, 4,−2) !
�g L1 �{ x− y + 2z − 1 = 0,

3x+ y − z + 2 = 0
�r;

(2) L2 M0 (1, 2, 3) !
{D;jm=�X 60◦, 45◦, 120◦ .j��r.

5. #L2 M0 (0, 1, 2) !
�� x+ 2y − z + 1 = 0 P 2x− y + 3z − 2 = 0 4�r.�g;�.

6. (3b
E+!7��e.Z Ja:

(1) 2x+ 3y + 3z − 5 = 0 
 2x+ 3y + 3z + 1 = 0;

(2) 7x− 2y − z = 0 
 x− 7y + 21z + 7 = 0.

7. (3b
E+!.�gP��.Ja:

(1)
x

1
=

y

−1
=

z

3
P x− y + 3z − 2 = 0;
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(2)
x+ 3

2
=

x+ 4

7
=

z

−3
P 4x− 2y − 2z − 3 = 0;

(3)
x− 1

−3
=

y + 2

−1
=

z + 3

4
P x+ y + z + 4 = 0.L
 1.2 3G61n℄X

1. (1) �X n ⊥
−−−−⇀

AB ,n ⊥ s1, F~& n =
−−−−⇀

AB ×s1. 7x− 4y + 3z − 11 = 0.

(2) }��g0.2 M1 (2,−3, 0) �F#��0,n ⊥ s1(s1 = (1, 4,−3)),

n ⊥
−−−−⇀

M0M1 . & n = s1×
−−−−⇀

M0M1 . 3x+ z − 6 = 0.

(3) ��L2 M0 (1,−2, 4) (M0�L20), Ji<#F#��.8j� n. n ⊥
s1 (�!s1 = (1, 2, 3)),n ⊥

−−−−⇀

M0M1 (M1 ��g L1 0,M1 (−1, 1, 2)) & n = s1×
−−−−⇀

M0M1; 13x+ 4y − 7z + 23 = 0.

(4) �XF#��.8j� n ⊥
−−−−⇀

AB ,n ⊥ n1 �! n1 = (1, 1,−1) , & n =

n1×
−−−−⇀

AB , x− y = 0.

(5) x+ z − 1 = 0.

(6) k L1, L2 WX5�9;�, F#��L2 M1,n ⊥ s1, � n ⊥ s2, &
n = s1 × s2. 2x− 9y + 7z − 32 = 0.

2. L10.2M1 (−1, 2, 3)�F#��0,n ⊥ s1,n ⊥ n1,�! s1 = (3, 1,−2) ,

n1 = (1, 1,−2) , & n = n1 × s1. 2y + z − 7 = 0.

3. ���;�X
(3x− y + 2z − 2) + λ (x+ y − 4z − 3) = 0, (1)

(3 + λ) x+ (−1 + λ) y + (2− 4λ) z + (−2− 3λ) = 0.�X n ⊥ n1, �! n = (3 + λ,−1 + λ, 2 − 4λ) ,n1 = (1, 1, 2) . � n · n1 = 0, q�
λ = 1 &-9 (1), _XF#. - 4x− 2z − 5 = 0.

4. (1) &}��g L1 .;jj� s1 -XF#�g.;jj�,
x

−1
=

y − 4

7
=

z + 2

4
;

(2) }�j� ea = (cos 60◦, cos 45◦, cos 120◦) , F#�g.;jj�X s, &
s = ea =

1

2

(
1,
√
2,−1

)
. - x− 1

1
=

y − 2√
2

=
z − 3

−1
.

5. s ⊥ n1, s ⊥ n2, �! n1 = (1, 2,−1) ,n2 = (2,−1, 3) . & s = n1 × n2. -
x

1
=

y − 1

−1
=

z − 2

−1
.

6. (1) �r; (2)  �.

7. (1)  �; (2) �r; (3) �g���0.
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1.3 TOmTdj�qiQU%�^�;�, %g^�;�, �h.7"%�.:�BhiS
1. �q%�;�.C��	q��.7"%�.;�^�Qq, Y#~.Æ$Xt'$.t'%�^�g�r�.Æ$.%�;�;

2. 	q|e%g�.Æ�0.P�%g.V�J^gAI 1.22 2��z` {
x2 + y2 = 4z,

y = 4
u/~0SF~%?.

x

O y

z

R 1.4

4 x2 + y2 = 4z �:{Dx~j0.t'�^�;y = 4 �:�r� Ozx .Æ�.��, F~A;�+�:t'�^�
��.lg, lg<�� y = 40.{M�^g (Q 1.4).I 1.23 "� x2 + y2 + z2 = 1 O�� z =
1

2
��MG�Q, B{T�Q~�z.C F#.�.;�X





x2 + y2 + z2 = 1,

z =
1

2
,

(1)[ 



x2 + y2 =
3

4
,

z =
1

2
.

(2)0�9 (1) P (2) �:O{D�. *<#�D;�+z~y,, NL�.%�<�O.. 9 (1) �:.�<"�
{D�r� Oxy �.��.lg; 9 (2) �:.�<�%�P{D�r� Oxy �.��.lg.
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(1) x2 + y2 = 1; (2) x2 = 2y; (3)
x2

4
− y2 = 1;

(4) 3x2 + y2 = 1; (5) x = 1; (6) z = 0.C �|e�m.Æa!,(1) �:)gX x2 + y2 = 1, �g�r� z $.�%�;(2) �:)gX x2 = 2y, �g�r� z $.�^%�;(3) �:)gX
x2

4
− y2 = 1, �g�r� z $.C%%�;(4) �:)gXT� 3x2 + y2 = 1, �g�r� z $.T�%�; (5) �:�r� Oyz �.��;(6) �: Oxy �.I 1.25 #%� x2 + y2 − z = 0 O�� x− z + 1 = 0 ~�?R Oxy ��*~7I%?.<` �X%g {

x2 + y2 − z = 0,

x− z + 1 = 0
� Oxy ��0.P�u<NL%g! �� Oxy ��.%�
 Oxy ��.lg, F~, �x#%g.�D%�;�!l'M� z .i, �z-, �� Oxy ��.%�;�.C � {

x2 + y2 − z = 0,

x− z + 1 = 0
l' z, -,J� Oxy ��.P�%�

x2 + y2 − x− 1 = 0,�<-,� Oxy ��0.P�%gX
{

x2 + y2 − x− 1 = 0,

z = 0.I 1.26 #=�℄��z:

(1) _?: {
y2 = 2z,

x = 0,
�?�DM x \;

(2) _?: 



x2

4
+

y2

9
+

z2

9
= 1,

z = 2,
�?�DM z \.C (1) �X)gX Oyz ��0.�^g, �g�r x $, F~<�^�, �;�X

y2 = 2z.

(2) k z = 2 &-;�
x2

4
+

y2

9
+

z2

9
= 1
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9x2 + 4y2 = 20,�F#.%�;�X
9x2 + 4y2 = 20.I 1.27 #J*s"� z =
√
a2 − x2 − y2�℄� x2 + y2 − ax = 0 ���

z = 0 39y~�5R Oxy ��*~7I$P.C >d�|e%g;�
{

z =
√
a2 − x2 − y2,

x2 + y2 − ax = 0-P�%�;� x2 + y2 − ax = 0, H� Oxy ��0.P�%gX
{

x2 + y2 − ax = 0,

z = 0.#6�K� Oxy ��0.P�$�X
x2 + y2 6 ax.I 1.28 #W? L � x− 1

1
=

y

1
=

z − 1

−1
R�� π �x − y + 2z − 1 = 0*~7IW? L0 ~�z, v# L0 ' y \E^G[3y~%��z.<` L�g L -{ ���� π .�� π1, π1 
 π .lg_X L0 .;�, �![I.Ji<#�� π1 .;�, #� L0 T�#�F#.t'%�.;�. C �X2 M (1, 0, 1) ��g L 0, F~y��� π1 0, 2 n1 = (A,B,C) ,�< π1 .;�zo�

A (x− 1) +By + C (z − 1) = 0.� n1 ⊥ s = (1, 1,−1) ,n1 ⊥ n (n = (1,−1, 2)), H�
{

n1 · s = 0,

n1 · n = 0,
⇒
{

A+B − C = 0,

A−B + 2C = 0.q- A : B : C = −1 : 3 : 2, �< π1 .;�X
x− 3y − 2z + 1 = 0.
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


x− y + 2z − 1 = 0,

x− 3y − 2z + 1 = 0.BoX 



x = 2y,

z = − 1

2
(y − 1) .2 L0 * y $t'{#F�.%�X Σ, 2 M1 (x1, y1, z1) ∈ Σ. 5I3.

y1 = y, �<
x2

1
+ z2

1
= x2 + z2 = (2y)

2
+

[
− 1

2
(y − 1)

]2

= (2y1)
2
+

[
− 1

2
(y1 − 1)

]2

=
17

4
y2
1
− 1

2
y1 +

1

4
,H Σ .;�X

4x2 − 17y2 + 4z2 + 2y − 1 = 0.[�kP_^E6
1.�9/Æ;�4�:|e{%���{D8<?�(? X5�?4 ��(. �, x2 + y2 + z2 = −1 <{D/Æ;�, *��:+Q%�.;60, %�;��{34</ÆNA. %�;� F (x, y, z) = 0, 6
0	M	{Æ�7ÆP/Æ;�.

2. ,Qk%g.{�;� {
F (x, y, z) = 0,

G(x, y, z) = 0
WX�A;�?4 ��<F�%g.{�;�4z~WX�A;�. *\�
,.;�, N�<
og)., ,K�#{�;� {

F (x, y, z) = 0,

G(x, y, z) = 0
!q��!�D
�X0/D
�.NA, ,: q� y = y(x), z = z(x), ��A;�X 




x = t,

y = y(t),

z = z(t).
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 1.3

1. u�I
(1) Oxy ��0%g 4x2 − 9y2 = 36 * x $t'{#F-%�;�< ( ).

(A) 4
(
x2 + z2

)
− 9y2 = 36 (B) 4

(
x2 + z2

)
− 9

(
y2 + z2

)
= 36

(C) 4x2 − 9
(
y2 + z2

)
= 36 (D) 4x2 − 9y2 = 36

(2) t'%� x2

4
+

y2 + z2

9
= 1 < ( ).

(A) Oxy ��0T�* y $t'�.T"�
(B) Oxy ��0T�* x $t'�.T"�
(C) Ozx ��0T�* y $t'�.T"�
(D) Ozx ��0T�* z $t'�.T"�
(3) �g�r� x $!NL%g {

2x2 + y2 + z2 = 16,

x2 − y2 + z2 = 0
.%�;�<

( ).

(A) T�%� 3x2 + 2z2 = 16 (B) T�%� x2 + 2y2 = 16

(C) C%%� 3y2 − z2 = 16 (D) �^%� 3y2 − z = 16

(4) "� x2 + y2 + z2 = R2 
 x+ z = a .lg� Oxy ��0.P�.%g;�< ( ).

(A) (a− z)
2
+ y2 + z2 = R2

(B)

{
(a− z)2 + y2 + z2 = R2,

z = 0

(C) x2 + y2 + (a− x)
2
= R2

(D)

{
x2 + y2 + (a− x)

2
= R2,

z = 0

(5) %� x2 + 4y2 + z2 = 4 
�� x + z = a .lg� Oyz ��0.P�;�< ( ).

(A)

{
(a− z)

2
+ 4y2 + z2 = 4,

x = 0
(B)

{
x2 + 4y2 + (a− x)

2
= 4,

z = 0

(C)

{
x2 + 4y2 + (a− x)2 = 4,

x = 0
(D) (a− z)

2
+ 4y2 + z2 = 4

(6) �g L �{ x+ y + z = a,

x+ cy = b
� Oyz �0.P�;�< ( ).

(A) (b− cy) + y + z = a (B) x+
b− x

c
+ z = a
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(C)

{
(1− c) y + z = a− b,

x = 0
(D)





x+
b− x

c
+ z = a,

y = 0

(7) ;� {
x2 + 4y2 + 9z2 = 36,

y = 1
�: ( ).

(A) T"� (B) y = 1 ��0.T�
(C) T�%� (D) T�%���� y = 0 0.P�%g
(8) ;� x2 − y2

4
+ z2 = 1 �: ( ).

(A) (� (B) C%%� (C) t'C%� (D) CzC%�
(9) ;� y2 − z = 0 �: ( ).

(A) �g�r� z $.%�
(B) �g�r� x $, )g� Oxy ��0.%�
(C) �g�r� x $, )g� Oyz ��0.%�
(D) t'�^�
(10) %� x2 + y2 + z2 = a2 
 x2 + y2 = 2az(a > 0) .lg< ( ).

(A) � (B) T� (C) �^g (D) C%g
2. #
/D.Æ�h , !NL2 M (1, 2,−5) ."�;�.

3. b
%�;�, �n<t'%�;�? G�<�w�3.?

(1) x2 +
y2

4
+

z2

4
= 1; (2) x2 +

y2

4
+ z2 = 1;

(3) x2 + 2y2 + 3z2 = 1; (4) x2 − y2 − z2 = 1.

4. #%g {
z = x2 + 2y2,

z = 2− x2
� Oxy ��.P�%�P� Oxy ��0.P�%g.

5. V�b
%�.gQ:

(1) x2 + y2 + z2 = 1; (2) x2 + y2 = 4;

(3) z = 2x2 + y2; (4) z = 2
(
x2 + y2

)
;

(5) z =
√
x2 + y2; (6)

x2

4
+

y2

9
+

z2

9
= 1.L
 1.3 3G61n℄X

1. (1) (C); (2) (B); (3) (C); (4) (D); (5) (A); (6) (C); (7) (B);

(8) (C); (9) (C); (10) (A).

2. (x− 3)2 + (y − 3)2 + (z + 3)2 = 9 [ (x− 5)2 + (y − 5)2 + (z + 5)2 = 25.2"�;�X
(x− x0)

2
+ (y − y0)

2
+ (z − z0)

2
= R2,




