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CHAPTER(3)  Vectors )ا������ت(  
 

Physical Quantities (��
 (ا�����ت ا������
 

Vector quantities                                          Scalar Quantities 

magnitude and direction 

وات������ م��ار   

 Magnitude 

 ��� م��ار ���
   

 ت��� ��ا�� ا���� وا���ب ا���دي  ��� ��ا�� ��� و��ب ���
 ��������ت
   

Exp.  Displacement, Velocity, 

Acceleration 

 Exp. Pressure , Temperature , 

Distance, speed etc. 

 ������ 
)م(�ار وات��'(و%�$# ت�"!  ا����  

 

  

 

The magnitude of a vector can be 

never negative 

����The magnitude is always positive 

 

 



 

 

Addition of vectors( �ا������ت)  �ح(ج� ) 
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Properties of vector addition: 

1- Commutative law:  

2- Associative law:  

3- The negative vector of vector is denoted by vector  and is a 

vector with the same magnitude as of vector  But with exactly 

opposite direction. 

4- Vectors Subtraction: ���� =   

�  

 

Adding Vectors Analytically 


 ا������ت ����
�
ت�  
Adding Vectors Geometrically 


 ا������ت ه������� 



 

 

Components of a Two dimensional vector: 

 �
 and �� are called the components of vector ���� 

 
Resolving Vectors ت+�% *��'( ت)'�& ا����� ا�% م�آ#�ت� "ـ   

To resolve two dimensional vector: 

-component of vector ����  �-component of vector ���� 

�
 � � ��� �  �� � � ��� � � is the magnitude of vector �� 
)�!�- ا����  � is the angle made by the vector with x axes 

)ا����2 ا�1او%- ا��.�0رة �!# ا����
 وم.�ر (  

 � is the magnitude of vector �� 
)�!�- ا����   � is the angle made by the vector with x axes 

)ا����2 ا�1او%- ا��.�0رة �!# ا����
 وم.�ر (  �
 is a vector along x-axis  �� is a vector along y-axis 

ت1 0�ح� �. ا��)�-�ة آ����اج� ت)'�& ا���آ#�ت   

     

  :و���4 آ��"( ا��)'�& "23رة *�م( آ�����.

  م>&) ا��2ج: أو ا�+��:( ا��او�( ا�93��ة وا����#( م4 م)2ر  ا�8��ر - 1
θ1, θ2, θ3, θ4 


�  آ��"( ا��)'�& ا��Aم ح�? أن  - 2 � � ��� � ,       �� � � ��� � 

3 - �� ا����� �. أي ر"D2ح+: م Eآ#�ت وذ��أ�0رة ا��)�ور �'� � )آ�� �. ا��G&(و-

  

  



 

 

H�آ �#AI 4*    ا������تHow to express vectors? 
 

                Unit vectors notation                                Magnitude-angle notation 
 

 ���� � �
 � �  ��  
   
 |�|, � 

   م4 ا��س1 م�89 67 ا�45ال

م�آ#�ت� ���Lد"  
 |�| � � �  ��
� � ���  

�
 = +3      �� = -2 ���� � �! � " �  
 

 �
 = -4     �� = -1 ���� � "# � "   
 
 

��QIL  $وات���  �إذا أ*O% ا����� *'% ص2رة م��ار 
�''(I  �
 � � ��� �  �� � � ��� � 

���� :وم4 ث1  ���: ا����� "��R( م����ت ا�2ح�ة � � ��� �  � �  � ��� �   
   ���� � �
 � �  ��  
 

 � � ����� ���
 

 �Q* آ#�ت�أ�0رة ا�� �م� م�ا*�ة و-
 ا��او�(ح+�ب 
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 ��� ���رب ا����� +
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 ���رب ا�����  -
  

  

 

   

  

   

 



 

 

Product of Vectors : ب�ا������ت - 
 
Vector * Scalar= Vector     Vector . Vector =Scalar       Vector X Vector= Vector 

 Scalar (dot) Product Vector (cross) product 

   ���� � 3���� 

Exp. ���� � ! � � #
 ���� � ����� � 4 � � 5
 |�| � |�����| � 64� � 5� 

1-���� · ���� � |�|. |�| ��� 9 1-:�� � ���� ; ���� � |�|. |�| ��� 9 :�� is perpendicular to both ���� and ���� 

%Q��ة ا��� ا��*�D ام�Uت��� "�س�Rو�)�د ا
   

 
 

2- ���� · ���� � �
�
 � ���� � ���� 2-:�� � ���� ; ����=<�� "
 ���
 �� ���
 �� ��
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 3- ���� · ���� � ���� · ���� 3-���� ; ���� � "����  ;  ���� 
   

 4- � · � � 
 · 
 � � · � � � 

1=ا������ن م��G"��ن  

4- � ; � � 
 ; 
 � � ; � � = 

 0=ا������ن م��G"��ن

      � · 
 � 
 · � � � · � � = 

0=ا������ن م�U'��ن  

وا�0Wرة  ا����� ا�>��?=ا������ن م�U'��ن        
 %Q��ة ا��� ا��*�D �  ت�#

   � 
 � > ?�@, � 
 � > ?"@ 
  Exp. 
 ; � � ��,   � ;  
 �  "� 
   

 5- ���� · ���� � = >  9 � A== 

ا������ن م��Aم�ان   

5- 9 � =  >  ���� ; ���� � =   
  ا������ن م�2از��ن

     ���� · ���� � �� >  9 � = 

     ���� · ���� � "�� >  9 � �5= 

   9 � A==   >  B���� ; ����BC�
 � |�| |�|  
 ا������ن م��Aم�ان


