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Physical Quantities ���ا�����ت ا����ی�: 

 ���� ا�����ت ا����ی���� ���ی����

 

   

Physical Quantities  Physical Quantities 

       

       

Base Quantities �ا�����ت ا�����  Derived Quantities �� Vector Quantities   ا������ا�����ت  �Scalar Quantities  ا�����ت ا��� ا�����ت ا�������    

       

 ����� ��وه$ ا��$ � ی��� ا��#"�� ! 
 آ���ت أ)�ى

��� ا�����ت  �� ��وه$ ا��$ ی��� ا��#"�� ! 
 ا������

 ��� ��� ���ار 
��   ��� ���ار وا

         
Ex: length (ا��,ل), mass (�-ا���), 

time (ا��م�) 
 Ex: velocity (�!ا���), Force 

( �,ةا� ), work (01ا��) 
� ش�78 �����0�5 6$ ا��05 ا��3ن$ وا����2��3   
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Basic QuantitiesBasic QuantitiesBasic QuantitiesBasic Quantities 

 

Base quantity  Symbol SI unit CGS unit 

Length 
Other names: 

Distance, width, 

height, depth  

 ا��,ل
 

L 

D 

meter (m) 

 م��

Centimeter (cm) 

����� � 

Mass �-ا��� m 
kilogram (kg) 

 آ�-,ج�ام
gram (g) 
 ج	ام

Time ا��م� t 
second (s) 

 ث�ن��
second (s) 

 ث�ن��
 

Derived Quantities 

Quantity Definition Formula Units 

Velocity 

 ا���!�
distance 

 time
 v = d/t 

length 

 time
 

m/s, cm/s, km/h 

 

Acceleration 

 ا����رع
velocity 

 time
 a = v/t 

length 

 �time��
 

m/s
2
, cm/s

2
, km/h

2
,  
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Prefixes:  

���� م� ��ة ��وف ��
ف �� ب�ا�� آ���  أو��
رة �� آ���  ��
 ��م�! 
  �%��� م$#
ه

 

 
%$#" و �ات ��ی�ة ���ف أي �� ه�� ا����� ا� ا����ت ا������ -1  

 3(�  (�7رة وه") km(ن4���3 ا��-, �%2ی$#�)� و �ة ��ی�ة  )m( ا�%2 إ� و �ة) k( آ�-, &�+* ()� أض�&�
2%� أض$�ف ا

���� ,�ی�ة ب�� ا:  و�� ث> ی��� آ%�ب� ا$*;� ا
1 km= 10

3
 m 

  �+�ل أ<2 
1 cm )2%��%(�( = 10

-2
 m,        1 kg )آ�-,�2ام(  = 10

3
 g,        ,      1 ns )�)ن�ن,��) = 10

-9
  s 

 

2 - �3��B)��� أی:�د ���ی  
  

1 cm= 10
-2

 m  � (1 cm)
3
 = (10

-2
 )

3
 (m)

3
 �  1 cm

3
 = 10

-6
 m

3 

 

1 km= 10
3
 m  � 1 km

2
 = 10

6
 m

2
 �   1 km

3
 = 10

9
 m

2
 

 

�ا��3ی���  - 3D%ر ا��E%>F ���-$  &�+* .&" ا%$2�7ات ا
3560000000 m  &'( ��� )%ب
 3.56x 109 m ���'� آ%

�ول وه, ) 109(ن7%4�ل :  )G(ب�� ی�4ویH �� ا

  3.56x 109 m  =  3.56    Gm= 3.56 gigameter 

0.00000492 s = 4.92 x 10-6 s 

                      = 4.92  � s = 4.92 microsecond   

)���)آ  

)����(  

)���)ج  

)� �!(  

)����(  

�"	و(�(  

)ن�ن�(  

)�"�$(  
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Scientific notation 

 أنال$���� ل$�د ��%�> ه2; ال'%
ب(  .ا965اء ال���7ة ال'���ة �6ا او ا��5اد�3%$�& ل'%
ب� ) ال'%
ب� ال$���� ( ه2ا ال�0/.م
  ات أس أم
 م.6? أو س
ل?ذ10م��وب
 �> C.ى  10و 1 '%? ه2ا ال$�د ��� )'& ��د م<7.ر ب�� 

10
n×a  

 H��n   >  و�3  I�>�1:  ��د ��Kي ����a Hد  a 10≤ <  

لNم:  

  
  
  

3800�%�ب�   �+�ل K%�ن "�-) L�Mب  
1000× 3.8  = × 3.8  10

3
   

 

   ا�+-� ا<2ى

 

How to Convert Decimal to Scientific Notation:  ا��#"�� ا�#-�$ �@ر?�م Aد ا�#��ي إ��ی0 ا�#,E� �آ��� 

  
1- �ی� وض� ا�Bص-� &" اQال�R4�د $�د ا�$#� &" ا$�د T یQ%,ي )-� &�ص-S& Hن�( ن�$�3 (-� ی��� ا$  وإذا آ�ن ا

254879 � 254879,  
��( �3? ال���.ب �> الP3ال -2
 �<��� م.ض� ال0

��( ا5س
س> -3
��� ال���.ب إل� م.ض� ال0
  :ال$� م� م.ض� ال0

ر; س
ل�((Tا �
رة م.6�� وإذا �<�آ#
 ل��3
ر  �(Tا � إذا �<�آ#
 ل�����  �

10 ��� ال$�د ال#
�U إل� أس   -4  

ل N1(م( 

  

�   � =     
                     

  

====================================== 

�   � =     

                         

  

&�10و �1',�ر $�+  *�د )'  
ا�.�)�- 
 ا�01	ی-

ا�.�)�- أي *�د �+ ا3ر�2م �1$  

 &���ج6 أو !��6*�د )'  

   1   2  3  4  5  6  7 

      To right 
( 1 ) 
 

( 4 ) 

( 3 ) 
 

( 2 ) 
 

         To left 

                      1  2  3  4  5  
( 1 ) 
 

( 4 ) 
( 3 ) 
 

( 2 ) 
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   �     

===================================== 

           �     

======================================================  

                       �   

======================================== 

 

======================================== 

How to Convert Scientific Notation to Decimal:   د !��ي�! Aد ����#"�� ا�#-�$ إ��ی0 !,E� �آ��� 

  
1-  ��یQ���-ص�B�د T یQ%,ي (-� &�ص-S& Hن)� ن�$�3 (-� ی��� &" اR4ال  $�د ا�$#�ا&"  ,ض� ا$وإذا آ�ن ا

�د$  .ا

���  <�ك  -2
  10 الـ ��� �3? أسم.ض� ال0
  
��( �<�ك إذا

رة م.6�� �Xن ال0(Tا Y 
  ل����� آ

رة  إذا و(Tا Y 
��( �<�ك س
ل�(آ
  ل��3
ر �Xن ال0
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 4   3  2  1 

   1  2    3  4   5  
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0.000 000 000 0436 = 4.36 × 10
–11

 124 = (1.24)(100) = 1.24 × 10
2
 

4.2 × 10–7
 = 0.000 000 42  93000000 = 9.3 × 107 

0.000 000 005 78 = 5.78 × 10
–9

 3.6 × 10
12

=   3600000000000 

General Rule 

( 10
 m ) x (10

 n ) = 10
 ( m + n )

 )103(  x (10
2
)= 10

5 

(a x 10x)(b x 10y) = ab x 10x+y  
 

  
���

���
� ������� 

����

����
� ����,     

����

�� �
� ���! 

 ������ �  ���� (10
-2

 )
3
  = 10

-6
 

 

Change units 
'�ی7 ا����ات ن>	ب ا��1د $�9 ی:89 �7��1 ا� '�ی7 ��*   Conversion factor وي وا���:�? أن ا��:<- $�+ ا����ات �  

@A�   

1 cm= 10
-2

 m   

Conversion factor =   
� "#

�� � $
 = 
�� � $

� "#
 =  1 

 

  و*�8 �:6 ا���D9ب 
� ا�:Cال ن'�د �7��1 ا� '�ی7

EX.(1)  5cm= ????  m                                     EX.(2)  5 m= ????  cm 

 

A.  5 cm x 
�� � $

� "#
= 5 x 10

-2
 m                     A.  5 m x 

� "#

�� � $
= 5 x 10

+2
 m 

    
 
 

 

============================================================================================= 

 

EX.(3)  6 km/h
2
 = ………………. m/s

2
  

A. 

     1 km= 10
3
 m  ,       1 h= 3600 s 

 

 

 

  6  
%$

&�
  x  

��' $

� %$
   x   

� &�

�'(����)�
    =   4.6 x 10

-4
 m/s

2 

 

Conversion factor Conversion factor to convert 

cm to m 
Conversion factor to convert 

m to cm 

  s2إ�h2   8 �7��1 ا� '�ی7 � '�ی7

  mإ�km   8 �7��1 ا� '�ی7 � '�ی7


