
Lescure 21
Notes

- GENERATORS

& Transformers



In question 2d) of the lecture 20 questions 
we see the beginnings of a “generator”:
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Note the similarity with question 3a) 
from lecture 18 questions:
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• GENERATOR : MOTOR THAT is OPERATED
"

IN Reverse
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• E. G
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AN AUDIO SPEAKER is THE SAME

THING AS A MICROPHONE .
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• SOUND comes in → SPEAKER CONE MOVES → CURRENT COMES OUT
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Turning crank rotates wire loop between 
magnet poles, inducing an emf which is 
used to power a light bulb.

Sliding contacts allow for continuous 
rotation without twisting.
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What is the emf generated in loop as it 
rotates at a constant rate?
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• CONSTANT ROTATION :

→ Oct )=2Tft B- /, Of : frequency §OF ROTATION µ
Loop

• FOR UNIFORM Bt fiscs :

⑦ = BA cost

( A : Loop AREA )

→ Io ( t ) x cos @(t ) ( l Loop)

• But Emf = N III ( in our case =D
• so IF ⑦ ( t ) x cos (ztft )

,

THEN How DOES 75¥ vary w/
Time?
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ALTERNATING CURRENT
-

• SO A Loop ROTATING @ A

CONSTANT RATE IN A UNIFORM

MAGNETIC FIELD GENERATES A

sinusoidally VARYING EMF
-

ACROSS THE Loop !
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• Circuits THAT USEIGENERATE
- sin (ztft) VOLTAGES/
CURRENTS ARE CALLED
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A. C . Circuits ! (A.C.
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• AN A .
C . VOLTAGE is WHAT

COMES OUT OF YOUR
WALL SOCKET :
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VARIES By country :
f = 60 Hz

-

= Go cycles
-

• U.S.A .

'

- 120 vac @ 60 Hz SECOND

• CHINA i 220 Vac @ 50 Hz

• SUDAN : 230 VAC@ 50 Hz
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* By Convention , A -
C

. VOLTAGES ARE QUOTED By THEIR
"

R.MS
.
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value
,
WHICH is TEX SMALLER THAN THE AMPLITUDE.



transformer
• A IRON RING (or "

cope
"

) HAS
THE PROPERTY OF
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TRAPPING
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• A TRANSFORMER IS
-

CONSTRUCTED By WRAPPING
TWO COILS AROUND AN

IRON CORE :

-

COIL # I coil #Z
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• @ ANY TIME , THE FLUX E
,
THRU

COIL # I is EQUAL To THE FLUX

Is THRU coil #2 (SAME # B- Twists)
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* IF WE Apply AN A. C .

VOLTAGE To coil # / &

MEASURE THE RESULTING

VOLTAGE INDUCED IN Coil # 2 :
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EXAMPLE : NEON SIGN

TRANSFORMER

• A NEON SIGN GLOWS BY
CREATING A HIGH VOLTAGE

( 15kV ! ) DISCHARGE IN

NEON - FILLED TUBE :

e:
→ r④Q

:*:*
.

i:*::±tFI⇐⇐÷÷÷¥⇐.
E. n. → F. stool.


