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Energy Resources

 

   Biomass fuel: موادّ       
.

.              :Fossil fuel  
 .   :Renewable sources  ا 

.   :Non-renewable sources   ا 
.         :Geothermal energy   

    :Hydroelectrical energy  
.  

               :Solar cell  
.  

             :Tidal energy   
.  

.  (  )            :Nuclear fission  
              :Nuclear fusion  
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(450 MJ) (1000 MJ) •  

 (150 MJ) (600 MJ) •  
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Reflection of Light

 

.             :Reflection 
      :Ray diagram  

(r)   = (i)   :  
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Refraction of Light

 

         

 (1 (2

              

.  :Refraction 
.  :Refractive index  

.(3 × 10
8
 m/s   :Speed of light  

.(90˚  :Critical angle  

  :  

:(Snell’s law)  

   
    

n = 

n = sin i
sin r
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   .100%    (TIR)        
   .     ( )        

.       

Periscopes prism  
binoculars
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Thin Converging Lenses

 

.  :Real image  

.  :Virtual image  
.  :Focal point 

.  :Axis 
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Current, Potential Difference and Electromotive Force

.      

 

.(SI  :Ampere (A) 
.  :Cell 

.  :Battery 
 :Current 

.  :Current (I)   
.(SI)  :Coulomb (C) 

p.d.  :Electromotive force (e.m.f.)   

.  1 C :Potential difference (p.d.)  
.(SI) e.m.f.  p.d.)  Volt (V): و

.  :Power (P) 
.(SI)  :Watt (W) 

=   

                     

  ×    =    
P = IV

 ×   ×    =   
E = IVt 

Q
tI =



 

Q = I t -  

(  )  
Q

I

t

-                                               

.(s) (A) (C)  

 

(2.4 A)  

(1 s)  .   

.(30 s)  .  
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(0.25 A) ،(12 V)  

 

50 Hz                500 W                220 V

 .   

 .  

 .  

 

 2.8  × 10
4

A  
1.0 × 10

9
 J 1.5  × 10

-4
 s 

e.m.f.
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(10 Ω) (A) (V)  (Ω)  
 (1 A)  (10 V)

(10 Ω)   (2 A)   .  
                 

(20 Ω)   (1 A)  .  
                 

 
-

   :   
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SI   :Ohm (Ω) 
           :Resistance 

             :Ohmic resistor  
           :Current–voltage characteristic (  - ) 
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Resistance



  

(36 V)
V
I

R =  
(4.5 A)
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-  .  

(Ω) (A)   (V)  
5.4 0.37 2.0

0.75 4.1

1.20 5.9

1.60 7.9

-  

( )   

R ( )   
    

    



      .              
.(  - )   

A

V

+

 

 

  

  

  I V

-

(Ω) (A)    (V)  
— 0.0 0.0

0.10 2.0

0.18 4.0

0.25 6.0

0.31 8.0

0.36 10.0

0.40 12.0

-  

 



 

 

 

 (5.0  V)  

 
.(0.30 A)



 

(220 V)    (600 Ω)  

 .  

   

   

 .  

   

   

(220 V)  (2.4 kW)  

 .  

   

   



 .  

   

   

 

+

 

(e.m.f.)  .  
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(24 Ω)  
(0.25 A)

24 Ω

+

                 

                 

                 

                 



 

  

  

 (1.42 V)

(0.27 A)

  

  



(V)  (A)   (Ω)  
1.240.24

2.550.50

3.800.96

4.991.02

6.521.28

-                                                     

  

  

  

  



 

(cm)  (Ω) 
5.722

15.462

23.997

33.0131

45.6185

77.0315

-                                



(10 cm) 
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