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1. �����	
�� AB = 3 i + 4 j , AC = i + j �������������� AB ��� AC

������� �� ��!�"!�#����$�%&'�����	!��!"(�'��
�� 2 !��!"(�' *+�
������� θ ������� 2 !��!"(�'��,� 

�%-.�-,��
/�%012-3+456��	 (Dot Product)  4A( ACAB ⋅ = AB AC cosθ *+�4��� ��C��D' 

ACAB ⋅ = a1a2 + b1b2 !�A.( a1, b1 *+� a2, b2 !GH� ��/I�!��!"(�' AB *+�AC "��+��	��
��� ACAB ⋅ = a1a2 + b1b2 ��J	����

ACAB ⋅ = a1a2 + b1b2 = (3)(1) + (4)(1)   =   7 

 	����,� 7 = ( 2423 + )( 2121 + ) cos θ
= (5)( 2 ) cos θ

��.�4A( cos θ = 25
7

��J	����M��	��� θ NO.�!GH�����������!��!"(�'%�,� (�4A( arccos( 25
7 ) �
���
 �.

2. �����	
�� u *+� v !GH�!��!"(�'%-.J��
/�!��!"(�'Q5�&' R�� u + v = 3 i S 4 j *+� u S v = i + 2 j
����4��M(� vu ⋅
�������  ��!�"���$�%&'�����	3+���*+�3+"���M(� (�!��!"(�'��
�� ����%-.(��	��*��M(�!��4A("�(� 

��!��!"(�' u *+� v ��(� 	���-,
��� u + v = 3 i S 4 j - - - - - - - - - -�

u S v = i + 2 j - - - - - - - - - -�
��� � + � ��J	����

2 u = 4 i S 2 j
u = 2 i S j - - - - - - - - - -�

��
	����� 1: ����%�I&��M(�!��!"(�'��J	� a1 = 2 *+� b1 = S1
���4����� ���� � JG*%�+�
� ���� � ��A(� 
�%-.�-,��!+A(�*%�+�
� ���� �
��J	� (2 i S j) + v = 3 i S 4 j
	����,� v = (3 i S 4 j) + [ - (2 i S j)]   =   i S 3 j - - - - - - - - - -�
��
	����� 2: ����%�I&��M(�!��!"(�'��J	� a2 = 1 *+� b2 = S3
���4��%-.J	����M�( ��!�" 1 *+�M�( ��!�" 2 JG��4��"��%-.$�%&'"�(����$	&
/�3+456��	 
��� vu ⋅ = a1a2 + b1b2

��J	���� = (2)(1) + (S1)(S3) 
 = 5 �
���
 !.



3. R�� vu + = 5 , u = 3 , v J��!%�����Q5�&' *+� u ⊥ v ����4��M(� vu ⋅
������� !�A.(���� u ⊥ v * 	���� θ !%����� 90 (�Q� NO.� cos 90 = 1 

 	����,� ��J	���� u v⋅ = u v cosθ = 0 ������
 �.

4. �����	
�� u = i S j , v = a i + b j $	&%-. a, b J��!%�����Q5�&' R�� θ !GH����%-.!��!"(�' u %����� v *+� 
vu ⋅ = 4 *+� tan θ = 4

3 ����4��M(� a2 + b2

������� 
/�%012-3+456��	 4A( 
vu ⋅ = | u || v | cos θ

(1)(a) + (-1)(b) =   ( 2 )( 2b2a + ) cos θ - - - - - - - - - -�
CI���6���4�� cos θ ���M�(�5+%-.$�%&'�����	
��4A( tan θ = 4

3

$	&%012-�%M(�G[%��(�� ��J	���� sin θ = 4
5 �����,����JG*%�4��
� ���� � ��J	� 

a S b = )2b2a(2 +⋅ ( 4
5 ) - - - - - - - - - -�

!�A.(����$�%&'�����	
�� vu ⋅ = 4 NO.�!�#�J	�/�	��� ���� � ����-4��!%����� a S b

	����,��O�J	���� 4 = )2b2a(2 +⋅ ( 4
5 )

)2b2a( + = 4 5
4 2
×

= 5
2

��.�4A( a2 + b2 = ( )25
2

= 25
2 = 12.5 �
���
 �.

5. �����	
�� u = 5 , v = 3 *+� vu + = 5 ����4��M(� vu−
������� 
/�%012-G��&��"'M(�3+456��	 4A( 

| u + v |2 = | u |2 + | v |2 + 2 vu ⋅ - - - - - - - - - -�
*+� | u S v |2 = | u |2 + | v |2 S 2 vu ⋅ - - - - - - - - - -�
*%�4��%-.$�%&'�����	+�
� ���� � ��J	� 

25 =   5 + 9 + 2 vu ⋅
	����,� 2 vu ⋅ = 11      - - - - - - - - - -� *%�4����� ���� � +�
� ���� �
��J	� | u S v |2 = 5 + 9 S 11   =   3 

 ��.�4A( | u S v | = 3 �
���
 �.



6. �����	
�� u = j)1k(i)1k2( ++− $	&%-. k !GH�������"���&�
	^, v = i + j *+� vu + = 4
R�� S !GH�!N"M(� k *+������3+���M(� ��/I�
�!N" S 	���+��� 
������� 
/�%012-G��&��"'M(�3+456��	 	���-,

| u + v |2 = | u |2 + | v |2 + 2 vu ⋅ - - - - - - - - - -�
��!�#���� | u |2 = (2k S 1)2 + (k + 1)2 *+� | v |2 = 2
��� vu ⋅ = (2k S 1)(1)  +  (k + 1)(1) 

 = 3k 
 ��J	���� 16 =   [(2k S 1)2 + (k + 1)2] + (2) + 2(3k) 
 = [(4k2 S 4k + 1) + (k2 + 2k + 1)] + (2) + 6k 
 = (5k2 S 2k + 2) + 2 + 6k 
 = 5k2 + 4k + 4 
 5k2 + 4k S 12 =   0 
 (5k S 6)(k + 2) =   0 
 k = 5

6 ��A( S2

��.�4A( 3+���%�,���	M(�4�� k �-4��!%����� 5
6 + (S2)  =   S 5

4 �
���
 �.

7. �����	
�� ABC !GH��5G ��!�+-.&�	���!%��$	&%-. BC = BA + AC , X !GH���	�O.��+��M(�	��� BA  *+� Y
!GH���	�O.��+��M(�	��� AC  M�(
	�+���R5�"�(�!�-.&���� ���"IM(��5G ��!�+-.&� ABC  	���+��� 
������� CI���6��5G ��!�+-.&�	���!%�� ABC 	��"�(JG�-,

���$�%&' �����	��� BC = BA + AC 	����,� BC = BA AC+
2BC = 2BA AC+ = 2BA + 2AC + 2 BA AC⋅

= 2BA + 2AC + 2 BA AC cosθ
*"�!�A.(���� ABC !GH��5G ��!�+-.&�	���!%���O�J	���� cos θ = 1

2 !C���b���,�
2BC = 2BA + 2AC + BA AC * 	����M�( �. R5�"�(� 

"�(JGCI���6�M�( M.
!�A.(���� BC = BX + XC *+� BX = 1 BA2 ��J	����

A

B

CY

X



XC = BC S BX = BC S 1 BA2
= ( BA AC+ ) S 1 BA2 = AC + 1 BA2 *"� BA = AC ��J	����
= 3 BA2 	����,�M�( M. �+���R5�"�(� 

"�(JGCI���6�M�( 4.
����5G ��J	���� XY = XA + AY *"� XA = 1 BA2 *+� AY = 1 AC2 	����,�
XY = 1 BA2 + 1 AC2 = ( )1 BA AC2 + = 1 BC2 * 	����M�( 4. �+���R5�"�(� �
���
 �.

8. �����	
�� ABC  !GH� ��!�+-.&��5G��O.�%-.�- AB !GH�d��, AC *+�BC !GH�	���G���(����&(	 R��+�� 
! ��"�,�b�������	�O.��+��M(�!��!"(�'*"�+�(��
��"�	���%-.��	 X NO.�(&5�e�&
��5G ��!�+-.&� R����	 A �-CI��	 
(3, S2)  ��	 B �-CI��	 (6, 2)  *+���	 C �-CI��	 (5, 4)   ��!M-&�!��!"(�' CX 
��5G a i + b j
������� ���M�(�5+%-.$�%&'�����	�������	�5G4����^ J	�	���-,

$�%&'M�(�-,!GH�+��16�3 ��������!��!"(�'���!�M�46I"�I!4����'!�A.(���	��D&d��M(��5G
 ��!�+-.&� 
����� ��	��D&d��M(��5G ��!�+-.&�
	^ 4A( ��	"�	%-.!�I	������+��! ��"�������	&(	���
%����	+�JG"�,�b�����	���"��M�����	&(	�����,� NO.�
�%-.�-,��	 X 4A(��	��D&d�� 

��	��D&d��M(��5G ��!�+-.&�
	^ = 




 ++++

3
2c2b2a,3

1c1b1a !�A.( a1, a2, b1, b2, c1, c2

!GH� ��/I�M(�45�(��	�� A(a1,a2) , B(b1,b2) , C(c1,c2)
	����,� CI��	M(���	 X 4A( ( )3

242,3
653 ++−++ = ( 3

14 , 3
4 )

��J	�!��!"(�' CX = ( 3
14 S 5) i + ( 3

4 S 4) j = S 3
1 i S 3

8 j �
���
 �.

A(3, -2) 

B(6,  2)C(5, 4)

X
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1. �5G ��!�+-.&� ABC  �-!��!"(�' AB , AC *+� BC !GH�	���G���(����&(	 *+��- AB  : AC  : BC  

 =  1 : 2 : 1 %-.��	 A +�� BCAA ⊥′ *+�%-.��	 B +�� ACBB ⊥′ ��* 	������4��M(� BB
AA
′
′
$	&+�!(-&	 

������� ��	�5G"��$�%&'��J	�	���-,

����5G ��!�#����
BCBB ⋅′ = | BB ′ || BC | cos α - - - - - - - - - -�
ACAA ⋅′ = | AA ′ || AC | cos β - - - - - - - - - -�

!�A.( α *+� β J	�*�� ��� B′BC  *+���� A′AC  "��+��	��
���� ÷� ��J	����

BCBB
ACAA
⋅′
⋅′ = |AA ||AC|cos

|BB ||BC|cos
′ β
′ α

= 2 |AA |cos
|BB |cos
′ β
′ α

	����,� BB
AA
′
′

= 2
1 (

BCBB
ACAA
⋅′
⋅′ )( cos

cos
α
β ) - - - - - - - - - -�

*"�����5G α + φ = 90° *+� β + φ = 90° ��.�4A( α = β
��� ���� � �O�J	����

BB
AA
′
′

= 2
1 (

BCBB
ACAA
⋅′
⋅′ ) �
� 

A

B CA′

B′

α

β

φ



2. AB = j2i3 + , BC = j3i2 − ����4�� k NO.�!GH� !�+��'%-.%��
�� ( )kACAB⋅ = 5
������� !�A.(���� AC = AB + BC

= ( j2i3 + ) + ( j3i2 − )
= ( 23 + ) i + ( 32 − ) j

	����,� ( ACAB⋅ ) k = [( 3 )( 23 + ) + ( 2 )( 32 − )] k 
 = [3  +  6 + 2 S 6 ] k

= 5k 
 !�A.(���� 5k    =   5 
 !C���b���,� k = 1 �
� 

3. ���+�����O.�NO.��-��	Q5�&'�+��%-.��	 C(2, S5) 
 1) ���-��Q�-!%��
	 R��!��!"(�'%-.!GH�! �� ��3� ���+�4A(!��!"(�' 10 i (1 4�*��)

2) �������R��!+A.(����+��-,JG$	&
����	Q5�&'�+��(&5�%-.��	 C′NO.��-!��!"(�'"��*����!%-&������	 C !GH� 
j3i8 − ! ��"��%-.!/A.(����������	 C *+���	 C′ ���-4���/��!%��
	 (5 4�*��)

������� 1)   ��!�#�J	�$	&/�	!����� ��Q�-M(����+��-,!%����� 2 ����& !�A.(����!��!"(�' 10 i �#4A( 
!��!"(�'%-.%�����*�� X 

 2)   !��!"(�'"��*����!%-&������	 C 4A( j3i8 − * 	���� CC ′ = j3i8 −
 ��"I��� C′ �-CI��	4A( (a, b) 

 ��.�4A( (a, b)  S (2, S5)   =   (8, S3) 
 * 	���� (a, b)         =   (8, S3)  +  (2, S5)   =   (10, S8) �
� 


