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. : Amplitude (A)

.(Hz) :Frequency (f) 

:Wavelength ( )

:Wave speed (v)

. :Longitudinal wave

:Transverse wave

.
:Wavefronts

:Diffraction
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The Properties of Waves

×  = 
v = f                  



 

t  

 
.(T)  

.SI 0.002 s  

 
 

 

 

 

 



v = f 

 v f -  

(SI)

v

f

 -

.100 Hz  
1 s  

1 s 3.3 m  

 

8 Hz  5000 m/s  

12.5  



  

7 × 10
-7

m 3 × 10
8

m/s  

-  

 -

.2 1  

1 2 1

.2 1 -

 -



 

 
 



 

4.8 cm 20  

.220 Hz 1.5 m  

.1500 m/s 480 Hz  

 
 

 

 
 

 



3 × 10
8
 m/s 6.50 × 10

-7
 m  

 

 

 

 

 
2.1 × 10

8
 m/s  

 

 

 

 
 

cm 40 kHz

.(1500 m/s



:Electromagnetic spectrum

:Infrared radiation

.
:Ultraviolet radiation
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The Electromagnetic Spectrum
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:Pitch

:Compression

:Rarefaction
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20 kHz 20 Hz .
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1 km 331 m/s .

  
  

Sound
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(B  A)  
440 Hz :A  •  
520 Hz :B  •  
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20 kHz  
.(Hz 20 kHz  .  

   
.(kHz 35000 Hz  .  

   
20 kHz  

12 kHz

 
11.8 kHz                   14.9 kHz                   16.5 kHz                   25.2 kHz                   8 kHz
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(s)

1.23 1

0.95 2

1.08 3

1.97 4

1.17 5
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:Magnetic field

. :Hard magnetic material

. :Soft magnetic material

. :Electromagnet
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Simple phenomena of magnetism
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:Right-hand grip rule
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   Magnetic Effect of an Electric Current



:(A B C  
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:Motor effect

:Fleming’s left-hand rule

.
:Commutator

.
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 The Motor Effect
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. :A.C. generator
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(A.C.)

Electromagnetic Induction and the A.C. Generator
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. :Transformer
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Transformers
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