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The Properties of Waves
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The Electromagnetic Spectrum
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Simple Phenomena of Magnetism
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Magnetic Effect of an Electric Current

Hans Christian Oersted
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  Electromagnetic Induction and the A.C. Generator



  

 

Michael Faraday

0 10
10

20

20

30

30

-

-

0 10
10

20

20

30

30

0 10
10

20

20

30

30



  

Nikola Tesla

Alternating current (A.C.) 
(D.C.)

 

 

-

60 Hz 50 Hz

 
 



50

50 Hz

A.C. generator

Commutator

Slip rings

:A.C. generator

-

S
N



  

 

180°

-

  

  

  

 



S N

0

A

 

  

 

 

(D.C.) (A.C.)

SN

X

 

 

X  

 



Transformers

100 km

(Power lines)



 

P = I 2 R

  

Transformer 

 

 

 
 

220 V

 



  

16

(VP)

VS

16

16

(Step-up)

(Step-down)

VP

:NS NP VS

VP

VS
 = 

NP

NS

:Transformer  
.



1000

37 

:NS

NS
1000
37

27.02 

27

:

  
VP

VS
 = 

NP

NS

:
220
6

 = 
1000
NS

.NS :

NS = 
1000 × 6

220
 = 27.3

27

27

(100)

(1000)

(2000)

(5000)
NS

NP

(20 V)

(220 V)

(1100)



  

 

(P)

(V) (I)

P = I V

P = I V :

I = P
V

:
P = 500 MW = 500 × 106 W V = 50 kV = 50 × 103 V

I = 
500 × 106

50 × 103

:
(500 MW)

(106 V)

 I = 
500 × 106

106



:
  I P × VP = I S × VS

:

 5 × 12 = I S × 220

.I S :

 I S = 5 × 12
220

:
220
12  = 18.3

1
18.3

. 5
18.3

20

20

20

400 202

.P = I V

VS VP

I S I P

:P = I V

I P × VP = I S × VS



  

(

(

.(kV)

 

 
(

.

.

( (

6000  

 
(

 



A

B

C

C B  

.C

 

(660)

(1000) (200)

NP

NS

 

.



:Infrared radiation

(
:Ultraviolet radiation

(
 :Motor effect

(
:Rarefaction

(
:Frequency (f)

( (Hz) 

:Compression

(
:Wavefronts

(
 :Pitch

(
 :Diffraction

(

 :Wave speed  (v)

(
 :Amplitude (A)

(
 :Wavelength ( )

(
 :Electromagnetic spectrum

(
:Right-hand grip rule

(
 :Fleming’s left-hand rule

(
:Hard magnetic material

(
:Soft magnetic material

(
:Commutator

(
:

(



:Transformer

(
 :Electromagnet

(
:Longitudinal wave

(
:Transverse wave

(
:A.C. generator

(



 

   Lm
1 cm = 10–2 m
1 nm = 10–9 m

1 km = 103 m

ts1 ms = 10–3 s1 h = 3600 s

fHz
1 MHz = 106 Hz
1 kHz = 103 Hz

vm/s1 cm/s = 10–2 m/s

IA1 mA = 10–3 A

VV1 mV = 10–3 V1 kV = 103 V

PW1 mW = 10–3 W
1 MW = 106 W
1 kW = 103 W
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