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1.1 �X�q��)�_jN�Y#	6X�gp~:&�gp~?��gp~�p|℄gp|�&�G��f

1. ℄,N�Y#	6X~:&�℄,gp~:&�;7{�
2. JLgp~?� (bx?���p|�gp|), q,oAgpfY�8w~/��
3. ℄,uFgp�)g#0)g/^�gp~	67{z�JL'	67{z3wgp?�~)!�
4. JLgp~�p|�gp|~?��q,u_|�k�Ru�FR 1.1 � x !jTXav M, t�vv M1(4, 1, 2) pw�, √

30.J oA x kg!K� M ~	6B (x, 0, 0), [�K℄ x.*/� |M1M | =
√

30, �
√

(x− 4)
2
+ (0 − 1)

2
+ (0 − 2)

2
=

√
30,

(x− 4)
2

= 25,}
x = 9 x x = −1.M!K� M B (9, 0, 0) x (−1, 0, 0) .R 1.2 �E� a = (4,−4, 7) , G�v:<, (2,−1, 7) , TE� a puv:<F1 |a| .



2 *C�8��U (;G)(u 3 /)J ogp a ~y�	6B (x, y, z), �Bgp~	6~;g�	60y�	6XH�!�+
2 − x = 4, −1 − y = −4, 7 − z = 7,*h,}

x = −2, y = 3, z = 0.�
|a| =

√
42 + (−4)

2
+ 72 =

√
81 = 9.Mgp a ~y�	6B (−2, 3, 0), |a| = 9.R 1.3 E� a v x !p�EF y !� z !pE#RBqpb�TE�

a p�Eu=�J �*�V
α = π − θ, β = θ, γ = θ

(
0 < θ <

π

2

)
,�B cos2 α+ cos2 β + cos2 γ = 1, �

cos2(π − θ) + cos2 θ + cos2 θ = 1,!�
3 cos2 θ = 1 x cos θ =

√
3

3
.M cosα = −

√
3

3
, cosβ =

√
3

3
, cos γ =

√
3

3
.R 1.4 1N, 2 pE� a v x !pSby π

4
, v y !pSby π

3
, TE� a p:<�J ogp a 0 z k~Æ#~ γ, D

cos2
π

4
+ cos2

π

3
+ cos2 γ = 1,�

1

2
+

1

4
+ cos2 γ = 1.*h,}

cos γ = ± 1

2
.
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ea = (cosα, cos β, cos γ) =

( √
2

2
,

1

2
,± 1

2

)
,� a = |a| ea, !�

a = 2

( √
2

2
,

1

2
,± 1

2

)
=
(√

2, 1,±1
)
.R 1.5 � |a| = 2, |b| =

√
2, O a · b = 2, T |a × b| .J �B a · b = |a| |b| cos (â, b), |a × b| = |a| |b| sin (â, b), !� |a × b|2 +

(a · b)2 = |a|2 |b|2 , �
|a × b|2 = 8 − 4 = 4, |a × b| = 2 (* |a × b| > 0,MkP− 2).x*C/�V

cos(â, b) =
a · b
|a| |b| =

2

2
√

2
=

√
2

2
,!� (â, b) =

π

4
, .~
|a × b| = |a| |b| sin(â, b) = 2 ×

√
2 × 1√

2
= 2.R 1.6 l |a| = 2, |b| = 5, (â, b) =

2

3
π, eE� m = λa + 17b vE�

n = 3a − b 7B\��TM� λ.-� oAgpgfY~[/1Æ/�~;�p|Bv�*h_�K℄L� λ.J
0 = m · n = (λa + 17b) · (3a − b)

= 3λ|a|2 + (51 − λ)a · b − 17|b|2

= 12λ+ (51 − λ) a · b − 425

= 12λ+ (51 − λ) × 2 × 5 × cos
2

3
π − 425

= 17λ− 680.� λ = 40.R 1.7 l a, b, c z,h.E��Oq a + b + c = 0, T a · b + b · c + c · a.
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0 = (a + b + c) · (a + b + c)

= |a|2 + |b|2 + |c|2 + 2 (a · b + b · c + c · a)

= 3 + 2 (a · b + b · c + c · a) ,!�
a · b + b · c + c · a = − 3

2
.R 1.8 T\�tE� a = (2, 2, 1) / b = (4, 5, 3) ph.E� ec.J �Bgp a × b 1tfY. a ℄ b, !�!K~uFgp ec 10gp

a × b Jb��
a × b =

∣∣∣∣∣∣∣∣

i j k

2 2 1

4 5 3

∣∣∣∣∣∣∣∣
= i − 2j + 2k,

|a × b| =

√
12 + (−2)

2
+ 22 = 3,.~�!K~uFgp ec B

ec =
a × b

|a × b| =
1

3
i − 2

3
j +

2

3
k,x − 1

3
i +

2

3
j − 2

3
k �~!K~uFgp�R 1.9 �E� x \�tE� a = (2,−3, 1) , b = (1,−2, 3), OvE�

c = (1, 2,−7) p��B, 10, TE� x.-� ' a ⊥ b ⇔ a · b = 0 �I�J o x = (x, y, z) , D�*�}




2x− 3y + z = 0,

x− 2y + 3z = 0,

x+ 2y − 7z = 10.*g�)V�,}
x = 7, y = 5, z = 1,M!KgpB x = (7, 5, 1) .
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1. j a = b ~3I�6℄ |a| = |b|? %XW�j |a| = |b| ~3I�6℄

a = b, Bu��� j a = b IVgp a 0gp b ~ol1��!�1+ |a| = |b| . %XW�* |a| = |b| ℄Vgp a 0gp b ~ol���gp~)gD11�!�* |a| = |b| ;#6℄ a = b.

2. o a, b B,vgp�[sBzAu�/�[�#Th�
(1) |a + b| = |a − b| ; (2) |a + b| < |a − b| ;
(3) |a + b| = |a| + |b| ; (4) |a − b| = |a| + |b| .� x a ⊥ bt�z (1)Th (5 1.1);x (â, b) >

π

2
t�z (2)Th (5 1.2);

a0 b1)gt�z (3)Th�a0 b%g��x (â, b) = πt�z (4)Th (5 1.3).

a

b

a
+

b

a
−

b5 1.1

a

b

a
+

b

a
−

b5 1.2

ab

a − b5 1.3

3. [s�!~3ST�Bu��
(1) i + j + k ~uFgp�
(2) 2i > j;

(3) 0 x, y, z b	6k~SgÆ#�~gp�;)g#B α = β = γ =
π

3
.� (1) ;ST�*uFgp~�V��B 1 ~gpSBuFgp��Bgp i + j + k ~� |i + j + k| =
√

12 + 12 + 12 =
√

3 6= 1, M i + j + k ;~uFgp�
(2) ;ST�*.gp~�+ol-+)g~p�!� 2i ℄ j +olI	�;#.&�xUgp~�~I�.&ol~�^ |2i| = 2 > |j| = 1.
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(3) ;ST�0b	6kSgÆ#�~gp�;)g#;~ π

3
. �BY�gp~bA)g# α, β, γ #
�PXz

cos2 α+ cos2 β + cos2 γ = 1.x α = β = γ t�+ 3 cos2 α = 1, � cosα = ± 1√
3
, α = arccos

(
± 1√

3

)
6= π

3
.-�B

cos2
π

3
+ cos2

π

3
+ cos2

π

3
=

3

4
6= 1,!�bA)g#BB π

3
~gp~;kA~�T� 1.1

1. ogp a = (4,−1, 3) ℄ b = (5, 2,−2) , K 2a + 3b.

2. �Vgp a 0bA	6k~Æ#��Kgp a ~)g/^�
3. �Vgp −−−−⇀

AB ~y�	6B A(1, 0,−1), g�	6B B (4,−4, 11) , Kgp −−−−⇀
AB ~�℄)g#�
4. ogp a ~)g/^
�[s/��

(1) cosβ = 0; (2) cosβ = 1; (3) cosβ = cos γ = 0. ��Otgp a ~(��
5. o A (1,−1, 3) , B (−1, 1, 4) , K z kg~� C 	6�x ∣∣∣∣

−−−−⇀
AC

∣∣∣∣ =

∣∣∣∣
−−−−⇀
BC

∣∣∣∣ .

6. o� M ~g:0 x k� y kSg/8T 60◦, 45◦ ~#�gp~�B 8,K� M ~	6�
7. agp a = (3,−5, 8) ℄ b = (−1, 1, z) ~℄0H��K z.

8. ogp a 1tfY.gp b = (3, 6, 8) ℄ x k�C |a| = 2, K a.

9. A��B A(1,−1, 2), B(5,−6, 2) ℄ C(1, 3,−1) ~b#vd�K AC 2g~< BD. T� 1.1 �L���sm
1. (23, 4, 0) .

2. o a 0bA	6k~Æ#/8B α, β, γ, α = β = γ. * cos2 α+ cos2 β +

cos2 γ = 1,I} a~)g/^B(
1√
3
,

1√
3
,

1√
3

)x(− 1√
3
,− 1√

3
,− 1√

3

)
.

3. 13; α = arccos
3

13
, β = arccos

(
− 4

13

)
, γ = arccos

12

13
.

4. (1) a 0 y kfYx a 0 Oxz �8w� (2) a 0 y k8wx a 0 Ozx �fY� (3) a 0 x k8wx a 0 Oyz �fY�
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nW 1.1-9

5.

(
0, 0,

7

2

)
.

6.
(
4, 4

√
2,±4

)
.

7. z = 1.

8. a = ±
(

0,
8

5
,− 6

5

)
.

9. 5.(l�6 ,).

1.2 b[�$���)�_j8�~)V�N�Yb�;)V�&�G��f
1. JL8�)V0Yb)V�;K!�
2. q,8��Yb~gPX�tK8�08��Yb0Yb�8�0YbX�~Æ#�
3. tK�{Yb℄�{8�~?\�k�Ru�FR 1.10 �a�E/ * x !/v M0(4,−3,−1), T��E/p�T�-� **o~/�V�!K8�0X x k���8�~!gp n #fY. x k�1t�fY. −−−−⇀

OM0 . OI�O!gp n B i×
−−−−⇀
OM0, �*8�X8� O, '�!zI�q℄!K8�~)V�x8�oI�'h8�)V~(	xK℄h)V�J( 1 �*o/�V

n = i×
−−−−⇀
OM0=

∣∣∣∣∣∣∣∣

i j k

1 0 0

4 −3 −1

∣∣∣∣∣∣∣∣
= j − 3k,-8�X� O(0, 0, 0), �h!K8�)VB

0(x− 0) + 1 · (y − 0) − 3(z − 0) = 0,



8 *C�8��U (;G)(u 3 /)� y − 3z = 0.J( 2 �*o/�V�!K8�)V#B
By + Cz = 0,-!K8�X�V� M0(4,−3,−1), �� M0 ~	6q_g�)V}

−3B − C = 0 x C = −3B.�
By − 3Bz = 0,*. B 6= 0, !�Agzo21tjP B, }!K)VB
y − 3z = 0.R 1.11 T*v M(1, 2,−1) Ov�A 




x = −t+ 2,

y = 3t− 4,

z = t− 1

\�pE/�T�-� *.!K~8�0�VYbfY�!�IOYb~)ggp�B8�~!gp�*8�~�!z)V�I}!K~8�)V�#xt��VYb~B�z)V�J �VYb~)ggp s1 = (−1, 3, 1) ,O n = s1, �8�X� M(1, 2,−1),M!K8�~)VB
−(x− 1) + 3(y − 2) + 1 · (z + 1) = 0,�

x− 3y − z + 4 = 0.R 1.12 T��E/ 2x− y + z − 6 = 0 / x+ y + 2z − 5 = 0 pSb�J �VoA8�~!gp/8B
n1 = (2,−1, 1) , n2 = (1, 1, 2) ,!�o8�Æ#~/^

cos θ =
|2 × 1 + (−1) × 1 + 1 × 2|√

22 + (−1)2 + 12 ×
√

12 + 12 + 22
=

1

2
,



u 1 � F�f�w�Yl5L1 9�h�!KÆ# θ =
π

3
.R 1.13 [z:��5�E/vE/Xp&9�

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

(2) x+ y + z = 0 v x+ y − 2z + 3 = 0.J (1) oA8�~!gp/8B n1 = (1, 1,−1) ,n2 = (2, 2,−2), 
�/�
1

2
=

1

2
=

− 1

− 2
,MOoA8�8w�

(2) oA8�~!gp/8B n1 = (1, 1, 1) ,n2 = (1, 1,−2), 
�/�
1 × 1 + 1 × 1 + 1 × (−2) = 0,MOoA8�fY�R 1.14 lq�A

L1 � x− 1

1
=

y − 5

− 2
=

z + 8

1
v L2 �{ x− y = 6,

2y + z = 3,T�A L1 v L2 pSb�J L1 ~)ggp s1 = (1,−2, 1) , L2 ~)ggp s2 B
s2 =

∣∣∣∣∣∣∣∣

i j k

1 −1 0

0 2 1

∣∣∣∣∣∣∣∣
= −i − j + 2k,!� L1 0 L2 X�~Æ# θ ~/^B

cos θ =

∣∣∣∣
s1 · s2

|s1| |s2|

∣∣∣∣ =
3√
6
√

6
=

1

2
,M θ =

π

3
.R 1.15 ��A

L1 � x− 2

1
=

y + 2

− 1
=

z − 3

2
/ L2 � x− 1

− 1
=

y + 1

2
=

z − 1

1
,T*��A L1 / L2 pE/�T�-� !K8�~!gp n fY. L1 ℄ L2 ~)ggp s1, s2, � n ⊥

s1,n ⊥ s2, !�I�O n = s1 × s2. ,h*~P�~K℄8�~!gp n. [�=~K℄8�g~�A���BYb L1 g~� M1(2,−2, 3) A!K8�g��'8�~�!z)V�I�



10 *C�8��U (;G)(u 3 /)

f 1.15

J �B n ⊥ s1,n ⊥ s2, !�O n = s1 × s2, �
n =

∣∣∣∣∣∣∣∣

i j k

1 −1 2

−1 2 1

∣∣∣∣∣∣∣∣
= −5i − 3j + k.-� M1(2,−2, 3) A!K8�g�j�!K8�)VB

−5(x− 2) − 3(y + 2) + (z − 3) = 0,�
5x+ 3y − z − 1 = 0.R 1.16 T*v M (−1, 2, 3) , \�t�A x

4
=

y

5
=

z

6
, OEOE/

7x+ 8y + 9z + 10 = 0 p�A�T�-� P�~K℄Yb~)ggp s. !KYbfY.�VYb�� s ⊥ s1.!KYb8w.�V8��� s ⊥ n1(n1 = (7, 8, 9)), �hO s = s1 × n1.J �*�V
s ⊥ s1, s ⊥ n1,O s = s1 × n1, +

s =

∣∣∣∣∣∣∣∣

i j k

4 5 6

7 8 9

∣∣∣∣∣∣∣∣
= −3i + 6j − 3k.-YbX� M(−1, 2, 3), j�!KYb)VB

x+ 1

− 3
=

y − 2

6
=

z − 3

− 3
,x

x+ 1

1
=

y − 2

− 2
=

z − 3

1
.R 1.17 [z�A L�{ x+ 3y + 2z + 1 = 0,

2x− y − 10z + 3 = 0
vE/ π�4x−2y+z−2 = 0p.�&9�J Yb L ~)ggp s B

s =

∣∣∣∣∣∣∣∣

i j k

1 3 2

2 −1 −10

∣∣∣∣∣∣∣∣
= −28i + 14j − 7k,


