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1 ȁCȍ Ȏ ҹ Ҭ̆ ( )x y z̆ ̆ ῏ԍ x ҹ ( )x y z ̆ ̆ ̆ 

ץ (2 13)M ̆ ̆῏ԍ x ҹ (21 3)̆̆ . ̔C 

2ȁBȍ Ȏ ăb ҹ θ ̆↕ cos θ ̗
a¥b
|a||b|

̗̇
1

2
̆ ץ θ ̗120£̆↕ңҩ

ҹ 180£̇120£̗60£. 

3ȁAȍ Ȏ ҹ  
1 : 1 0l x my     

2 : 4 2 0l mx y    ԑ ץ , 21 4 0m   ,  

2m    2m   .  2m   , 
1 : 2 1 0l x y    ҍ

2 : 2 4 2 0l x y    , Ҍ ,  

2m   . A . 

4. A  ȍ Ȏ  
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9. BCDȍ ȎA̔  1 1,M x y ҹ k ҹ 1 1( )y k x x y   ̆
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y y
k

x x





Ҍ  1 1,M x y ̆

̕B̔ x ､ y ҉ ăb 0 ̆Ҍ 1
x y

a b
  ̆ ̕ 

C̔ 0b  ̆ y kx b  ҍ y ֜ ⌠ ҹ b ̆ ̕ 

D̔ : 1 0l ax y   ̆ ҍ AB҉ ҹ
3
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2

   ̆
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3

̆ . ̔BCD 

10. AD ȍ Ȏ

̆ Ȏ
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12 6BC BB  ̆ Eҹ BC҉ C ҈ № ̆ 1 3AA  ̆ 4AG  ̆ 1 5AG  ̆ 
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13. ̇2ȍ Ȏ ҹ aҍ ῍ ̆ғ ̆ ץ λa b= ̆ғ λ ׆0̘̆  

(̇1̆x̆5)̗λ (2x̆̇8̆y)̆ ץ
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0
2 8 5

x y

x


  


̆ ẋ̗2̆ ̈ ҹ̔̇2 

14. 8ȍ Ȏ ҹ
1 2l l , ץ ( 1) 1 1 2 0a b     , 2 1a b  . ҹ 0, 0a b  ,  ץ
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b a
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 
         

 
…

4
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b a
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ғֽ
4b a
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1 1
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2 4
a b  , ץ
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15. 
10

5
ȍ Ȏץ Dҹ ̆DAҹ x ̆DC ҹ y ̆DD1ҹ z ̆

̆ ᵣ ABCḊA1B1C1D1Ҭ̆ Eҹ AB Ҭ ̆ ᵣ ҹ 2̆ 

↕ D(0,0,0)̆E(2,1,0)̆B1(2,2,2)̆C(0,2,0)̆ B1C
ĺŕ
̗(̇2,0̆̇2)̆ 

F(m,0,0)(0ŮmŮ2)̆EF
ŕ
̗(ṁ2̆̇1,0)̆ 

B1C ҍ EF ҹ θ ̆ 

↕ cos θ ̗
|EF
ŕ
¥B1C
ĺŕ

|

|EF
ŕ
|¥| B1C

ĺŕ
|
̗

|̇ ṁ

2 2¥ ṁ 2
̅1
̗

1

2¥
1

ṁ 2̅1

̆ B1C ҍ EF

̆↕ cos θ ̆ m̗0 ̆cos θ ̗
1
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1

4
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̗
2
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̗
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5
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16. 
1 1 1

, ,
3 2 6

 
 
 

̕
17

6
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OF OB OC  ̆
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 
1

2
OE OA OB  ̆

1 1

2 2
EF OC OA  ̆ H EF҉ѿ ̆ғ

1

3
EH EF ̆

1 1

6 6
EH OC OA  ̆ 

1 1 1

3 2 6
OH OE EH OA OB OC     ̆  , ,x y z 

1 1 1
, ,

3 2 6

 
 
 

̕ 

OA OB
 

 ̆OA OC ̆ ̆ғ 1OA OB OC   ̆ 

0OA OB  ̆ 0OA OC  ̆
1

2
OB OC  ̆

1 1 1

3 2 6
OH OA OB OC   ̆ 

2
1 1 1

3 2 6
OA OBOH OC

 
  





2 2 21 1 1 1 1 1

9 4 36 3 9 6
OA OB OC OA OB OA OC OB OC           

1 1 1 1 17 17

9 4 36 12 36 6
      . ҹ̔

1 1 1
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 
 
 

̕
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6
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17. ȍ Ȏ ̔̂ 1̃ ( , )C m n ̆ 

ABQ ҉ Ҭ CM ҹ 3 0x y   ̆ AC ҉ BH ҹ 2 2 0x y   .

3 0

2 1
1

4 2

m n

n

m

  


   
       

3

0

m
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

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̂2̃ ( , )B a b ̆↕

2 2 0

4 2
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a b
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
  

  


̆
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3

2
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
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̆
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 

 

 AC ҹ2 6 0x y    B⌠ AC
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18. ȍ Ȏ̂1̃ ҹ 032  myx ̆ )2,3( ῀ף 12m  

ץ l ҹ 01232  yx  

̂2̃ ̆ ҹ kxy  ̆ )2,3( ῀ף
3

2
k ̆ ҹ 032  yx  

Ҍ ̆ ҹ 1
b

y

a

x
̆












ba
ba
3

1
23

̆ 3,9  ba ̆

ҹ 093  yx ҉ ̔ ҹ 032  yx 093  yx Ȃ 

̂3̃ l ̆ 1
b

y

a

x
)2,3( ῀ף

baba

22
21

23
 ̆ 24ab ғ

ֽ
2

133


ba
̆ ץ ABO ṿҹ 12̆ ҹ 01232  yx Ȃ
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19.  (1) ̆ 

↕ D(0,0,0)̆P(0,0,1)̆A(1,0,0)̆C(0,1,0)̆E






1̆

1

2
̆0 ̆F







1

2
̆1̆0 . 

DHų PEF̆ ҹ H̆↕ 

DH
ŕ
̗xDE
ŕ
̅yDF
ŕ
̅zDP
ŕ
̗






x̅

1

2
y̆

1

2
x̅y̆z ̆x̅y̅z̗1̆ 

PE
ŕ
̗






1̆

1

2
̆̇1 ̆PF

ŕ
̗






1

2
̆1̆̇1 ̆ DHץ

ŕ
¥PE
ŕ
̗x̅

1

2
y̅

1

2





1

2
x̅y ̇z̗

5

4
x̅ẏz̗0. 

̆DH
ŕ
¥PF
ŕ
̗x̅

5

4
ẏz̗0̆ 

x̅y̅z̗1̆ x̗y̗
4

17
̆z̗

9

17
. DHץ

ŕ
̗

3

17
(2,2,3)̆ DH|ץ

ŕ
|̗

3

17
17. 

̆ D⌠ PEF ҹ
3

17
17. 

(2) ̆ACŞEF̆ AC ⌠ PEF ҹ A ⌠ PEF ̆ (1) AE
ŕ
̗






0̆

1

2
̆0

PEF ѿҩ ҹ n̗(2,2,3)̆ ҹ
|AE
ŕ
¥n|

|n|
̗

1

17
̗
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. 

20. ̂1̃ ̔ ҹ 2AB BC  ̆ 2AC  ̆ ץ AB BC ̆ 1 1//AB A B ̆ ץ 1 1BC A B . 

1A
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21ȍ Ȏ̂ 1̃ BC CD ̆ NҹBD Ҭ ̆↕
1 2

2 2
NC BD  ̆ 

ҹM ҹ AD Ҭ ̆↕
1 2

2 2
MN AB  ̆ғ //MN AB̆ 

1MC  ̆↕ 2 2 2MN NC MC  ̆ MN NC  ̆ 

AB BD ̆↕MN BD ̆ BD NC N ̆ MN  BCD̆ 

MN  MNC̆ ̆ MNC  BCD̕ 

̂2̃ MN  BCD̆ //AB MN̆ AB  BCD̆ BC  BCD̆↕

AB BC ̆ 

AB BD ̆ ԋ̆ץ D BA C  ҹ 60CBD  ̆ 

̆ץ
2

cos60
2

BC BD  ̆
6

sin 60
2

CD BD  ̆ 

ץ Bҹ ̆BCȁ BA №≢ҹ xȁ y Ҋ ̆↕  0,0,0B ȁ

2
,0,0

2
C
 
  
 

ȁ  0, 2,0A ȁ
2 6

,0,
2 2

D
 
  
 

ȁ
2 2 6

, ,
4 2 4

M
 
  
 

ȁ
2 6

,0,
4 4

N
 
  
 

̆ 

MNC ҹ  , ,n x y z ̆
2

0, ,0
2

NM
 
   
 

̆
2 6

,0,
4 4

CN
 
   
 

 ̆

↕

2
0

2

2 6
0

4 4

n NM y

n CN x z


  




    



̆ 3x  ̆  3,0,1n  ̆ 

ҹ
2 2 6

, ,
4 2 4

BM
 
   
 

̆ ̆ץ

6
62cos ,

1 2 4

BM n
BM n

BM n


   



̆ 

̆ BM MNC ṿҹ
6

4
. 

 

22. ȍ Ȏ̂ 1̃ ̆ DDCC 11 Ҭ̆ ҹ

1 1 1 1

1
1

2
CC CD DD C D    ̆ 

ᵬ 1 1DH DC ԍH̆↕ 1

1

2
D H  ̆ ץ 1

1
cos

2
DD H  ̆ ץ 1 1

3
DD C


  ̆ 

1DC ̆ ᵩ 1 3DC  ̆ ҹ
2 2 2

1 1 1 1DC DD DC  ̆ ץ 1 1DC DD ̆ 

ҹ 1 1AA D D  DDCC 11 ғ֜ԍ 1DD̆ ץ 1DC  1 1AA D D̆ 
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ҹ AD 1 1AA D D̆ ץ 1AD DC ̆ ҹ AD DC ̆ 1DC DC D ̆

ץ AD  DDCC 11 ̕ 

̂2̃ 1 1AC ̆ ̂1̃ ̆ 1 1A D  DDCC 11 ̆ 

ץ 1D ҹ ̆ ̆ 

ҹ 1 1A D  DDCC 11 ̆ ץ 1AC DDCC 11 ῤ ҹ 1D C̆ 

ץ 1ACҍ DDCC 11 ҹ 1 1ACD ̆ 1 1
3

ACD


  ̆ 

1 1Rt ACD△ Ҭ̆ ҹ 1 3CD  ̆ ץ 1 1 3A D  ̆ 

↕  1 0,0,0D ̆  1 3,0,0A ̆
1 3

0, ,
2 2

D
 
  
 

̆
3 3

0, ,
2 2

C
 
  
 

̆  1 0,2,0C ̆ 

ץ 1

1 3
0, ,

2 2
D D

 
   
 

̆  1 1 3,0,0D A  ̆  1 1 3,2,0AC   ̆ 1

3 3
3, ,

2 2
AC

 
   
 

 

1 1AA D D ҹ  , ,m x y z ̆↕
1

1 1

0

0

m D D

m D A

  

 

̆

1 3
0

2 2

3 0

y z

x


 


 

̆ 

פ 3y  ̆↕ 0x  ̆ 3z   ̆  0,3, 3m   ̆ 

1 1AAC C ҹ  , ,n a b c ̆↕
1 1

1

0

0

n AC

n AC

  

 

̆

3 2 0

3 3
3 0

2 2

a b

a b c

  


   


̆ 

פ 2a  ̆↕ 3b  ̆ 3c  ̆  2,3, 3n  ̆ ץ
6 3

cos ,
42 3 4

m n
m n

m n


  


̆ 

̆ԋ 1C AA D  ԋ ̆ ԋ 1C AA D  ᵩ ṿҹ
3

4
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