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  i,  j    ...or...    ˆ i ,  ˆ j 

       i =  j = 1

F = Fx i + Fy j 
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  θ = tan
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R = F1 + F2 = (F1x + F2x) i + (F1y + F2y) j 
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R = F1 + F2 = (F1x + F2x) i + (F1y + F2y) j 
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   Rx = ∑ Fix 

 

   Ry = ∑ Fiy 
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��"2� � /01 R 3� E���� �%3 
� /�� "%� 7�. 

Rx = Σ Fix                  Ry = Σ Fiy 

tan θ =  
Ry 

Rx 
R =      Rx   +  Ry 
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%&M� ,%	( 
)�*� 
� �� ���- �(. 

•"%��� /�� 
� N���� �	( 
)�*� 5#1 	� �� "�%��� �	( 
)�*�. 

•"��' 
��	$� �� "�%��� /01 � ��"2�. 
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γβα ,,

��> 7� O%�@� 	%��3 	� /01.  

١٢/٢٩ ����� � �	�
��
 :��������� ��������  



٧ 

A

A
cos x=α

A

A
cos

y=β
A

A
cos

z=γ
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xA i j k
y z

A A A= + +
� � �

1 cos cos cos 222 =++ γβα

 �	
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2 2 2

x y zA A A A= + +

x
A

A
u i j k

y z
AA A

A A A A
= = + +

�

� � �
�

Au cos  i cos  j cos  kα β γ= + +
� � �

Au 1= ��-�� 7�: 
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F F i j k

y z

y z
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x x y y z z
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Fx = F cos θx      Fy = F cos θy 

Fz = F cos θz 
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Fy j 

Fx i 

Fz k 

λ (Magnitude = 1) 

cos θx i 

cos θz k 

cos θy j 
F = F λ 

�	( P��� ' �	%��3 θx%θy  
�θz  �� P��� ' 

�	( ���
'�%�� ����- F 
"��	- 7�. 	� 4�	)
�� 3� �	(�����  


.%i, j  �  kD��� 7� />�-: 

F = Fx i + Fy j + Fz k 

or 

F = F (cosθx i + cosθy j + cosθz k ) 
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B(xB , yB) 	0
-� 

A(xA , yA) �"
�� 

r = (xB-xA) i +(yB-yA) j 
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x 

y 

z 

M (x1, y1, z1) 

N (x2, y2, z2) 

dx = x2 - x1 

dz = z2 - z1  

     < 0 

dy = y2 - y1 

����� ����- F �� 
� �"@�  
	� ��"2�  F � �� 
K2-M  � 

N �� �	
��� D� UT�� 
��> 7�. �����MN  �� 
K2-  

Μ � N �� 
� �( LS
�  
"�' 7�. 

MN  = dx i + dy j  + dz k 

λ  =           =         ( dx i + dy j  + dz k )  
MN 
MN 
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M (x1, y1, z1) 

N (x2, y2, z2) 

dx = x2 - x1 

dz = z2 - z1  

     < 0 

dy = y2 - y1 

����- F 
� ���R 

X�Y LR	!F  �λ  
O%�@� ��> 7�. �%���	��: 

F = F λ  =        ( dx i + dy j  + dz k )  
F 

d 

d =     dx   + dy   + dz 
2 2 2 

�%���:  

Fx  = 
Fdx 
d Fy  = 

Fdy 
d 

Fz  = 
Fdz 
d 
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P(x,y,z) 

x,y,z 

i,j,k 
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θcosAB=⋅ BA
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Distributive Law 

	���� �� 167- 8�9 

��':2� 8�9 

8�9 ;�< ��-��& 

٢٥/29 ����� � �	�
��
 :��������� ��������  

θcosAB=⋅ BA

θ 

A 

B 

0kj    0ki    0ji

1kk     1jj     1ii

=⋅=⋅=⋅

=⋅=⋅=⋅

( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )kkjkik            

kjjjij            

kijiiiBA

kjikjiBA

⋅+⋅+⋅

+⋅+⋅+⋅

+⋅+⋅+⋅=⋅

++⋅++=⋅

zzyzxz

zyyyxy

zxyxxx

zyxzyx

BABABA

BABABA

BABABA

BBBAAA

zzyyxx BABABA ++=⋅ BA

٢٦/29 

	���� �� 167- 8�9 
�#/�	'  �'(	���� ���� �0'2 16��	 

����� � �	�
��
 :��������� ��������  



١٤ 

,�' �� ��� �	0� 2500 N /��. X�8K� /��: 

O��( �	( 
)�*� Fx, Fy, Fz 7%���- 
' 
� H�I �� A �B� C"�' 7� 

X( �	%��3 θx, θy, θz P��� ' �	( ���
'�%�� ���-  
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