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Most difficult topic in pure Physics
Need to be clear about the ‘Fleming's right hand

rule’ & ‘transformers’

High level of difficulty
Usually appears in Section A & B

Medium overall weightage
Constitute to around 4% of marks for past 5 year

papers
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FARADAY’S LAW
LEN’S LAW
" FLEMING’S RIGHT HAND RULE
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F ARAD AY,S LAW -. FARADAY'S LAW

Faraday’s Law of electromagnetic induction states that the
magnitude of the induced e.m.f is proportional to the rate
of change of magnetic flux through the circuit.

/mm ] ”mm-\ ] (Or proportional to the rate at which the magnetic field lines
- < are cut)
@ @ Magnitude of induced e.m.f increases:
slow movement faster movement
produces a small e.m.f. produces a bigger e.m.f. Increasing the speed of magnet moving through the coil

Stronger magnet
Increase number of turns on coil
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| LEN)S LAW . LEN'S LAW

Len’s Law of electromagnetic induction states that the
induced current is always in the direction that opposes the

Movement against repulsion change producing it.

—
N S l@)

Movement against attraction

—
Field (orth) *Right hand grip rule!

%@Q © © - m;;;‘;g"‘sgm;m Thumb points o th

north!

The induced current when a How to identify the poles
magnet enters a coil of wire of an electromagnet

Current
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FLEMING’S RIGHT HAND RULE

FLEMING'S RIGHT HAND RULE

Motion When a moving wire cuts across a perpendicular magnetic
field, we can deduce the direct of the current using Fleming's
Right Hand rule.

Magnetic
field

*Similar to Left Hand rule but direction of current is reversed!

Current
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ALTERNATING CURRENT GENERATOR
TRANSFORMERS

FULL WAVE & HALF WAVE RECTIFICATION




ALTERNATING CURRENT
GENERATOR

Ay

AC Voltage
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Coil ~—— Axle

—0

Alternating emf

Carbon
brushes

Steps:

1.

As it rotates in a clockwise manner, it cuts through the magnetic field & an
induced current is generated.

By Fleming's Right Hand rule, an induced current will flow in a clockwise
manner around the coil.

The induced current flows through two slips rings which are connected to the
main circuit by the carbon brushes.

As the coil rotates beyond 180°, it continues to rotate in a clockwise manner.
However, direction of the current induced in both the coil and the circuit will
be reversed.

Since the direction of the current changes every time the coil passes the
horizontal position, the current is known as ‘alternating current’.
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ALTERNATING CURRENT
GEN ERATOR VOLTAGE OUTPUT OF A.C GENERATOR

The voltage output of an A.C generator can be measured using a cathode-ray
oscilloscope.

Magnitude of induced emf can be increased by:

Increasing speed of rotation of the coil

Increasing number of turns of the coil

Using a soft iron core to concentrate the magnetic field lines through the coil
+ Using stronger magnets
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TRANSFORMERS

Transformers comprise of two separate circuits, connected via a

TNSFRMERS soft iron core which runs through the coils of the two circuits.

As the main voltage for every country is fixed, the transformers are
necessary to increase (step up) or decrease (step down) the input
voltage such that the output voltage can be suitable for different
electrical appliances.

laminated iron

_~~ core

4
J

£ B How a transformer works:

1
!

The primary circuit is connected to an A.C supply it creates a
\ magnetic field. These magnetic field lines are concentrated by

the soft iron core & directed towards the secondary coil.

primary coil secondary coil As the current at primary circuit is constantly alternating, the
(number of turns = N) (number of turns = Ny)

constant change in magnetic flux will continuously induce a
current in the secondary coil which is used to power a load.




TRANSEORMERS

laminated iron

_~~ core

-

primary coil
(number of turns = N)

secondary coil
(number of turns = Ng)

TRANSFORMERS (FORMULA)

V,: Secondary voltage
V. Primary Voltage

Ng: Number of turns (secondary)
N,: Number of turns (primary)

Vol

= Vd

S'S

V. Primary Voltage
|lp: Primary Current
V,: Secondary Voltage
l: Secondary current
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HALF-WAVE RECTIFICATION

An alternating current can be converted in a direct current
using a diode.

RETIFICATION This ensures that current can only flow in a single direction;
however, current is zero every alternate half cycle.

Sinusoidal Waveform | Vi | Rectified Output
Supply Ig | Waveform

I
;'; Input current
04
0.2 /\}
ANV QY R
02 : ‘ : YD i i Mo Megative
0.4
05 Half-cycle

-08
-1.0
10
08
06
04

Output current

FULL-WAVE RECTIFICATION

02

ol V.V, e . :

ot e rm \ Full-wave rectification uses a series of diodes to ensure constant
o output in a single direction.

0.8
10

Full-wave rectification |

G-
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For more notes & learning materials, visit: &) 1G hande:

@overmugged

0 Join our telegram
channel:
‘O’ levels crash course program @overmugged

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! @ Need help?
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OVERMUGGED

~~~~~~~ = www.overmugged.com

The 4 hour session focuses on going through key concepts and identifying commonly tested Darrell Er
questions! (Private tutor with 8

years of experience)
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your

" preparation and ace your upcoming national exam! 8777 0921
(Whatsapp)
The crash courses will begin in June 2021 and last till Oct 2021.
@DarrellEr
Pre-register now on our website and secure your slots! (telegram username)
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http://www.overmugged.com/
https://www.instagram.com/overmugged/
https://www.instagram.com/overmugged/
https://t.me/overmugged
https://t.me/overmugged
https://t.me/DarrellEr
https://t.me/DarrellEr
https://www.overmugged.com/crashcourses

