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Today’s Topics:

v'Oersted’s concept about magnetic field
v'Value and direction of magnetic filed
v'Magnetic tlux

v'Biot-Savart law or Laplace’s law

v Ampere Law

v'Force on a moving charge due to magnetic field
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Oersted’s concept about magnetic field and his experiment

In 1820, a Danish physicist, Hans Christian Oersted, discovered that there was a relationship between
electricity and magnetism. The magnetic field created by the current goes i circles around the wire.

magnetic field

current

wire
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Oersted’s concept about magnetic field and his experiment

b) magnetic field stays as long as current flows
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Result: a) magnetic field changes with change in value and direction of current
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Magnetic compass needle

Physics 2" Paper
Chapter 4 : Magnetic effects of current and magnetism

Switch



<%
Flow of current Clockwise direction Flow of current
e Anticlockwise Direction
;)ywagnetlc lines of Magnetic lines
/ i B
7 Fiihy
t / A y
, ) + _
A . P .
Cardboard sheet - Cardboard sheet +
P o
7 9
| <

‘ Physics 2"d Paper
§ |55 - ;

s 2w et com Chapter 4 : Magnetic effects of current and magnetism

Oersted’s concept about magnetic field and his experiment
Link: https://www.voutube.com/watch?v=zv4t 4fHvn4
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Magnetic Field

Unit of magnetic field intensity is Tesla (T) Wh/m?

positions of a plotting compass A
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Magnetic Flux(d)

Magnetic flux = line passing through the surface
® = ABcos6 = A.B

= magnetic filed intensity = magnetic flux density

aecsfie as asfins oy
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bg = BAcos6 vectors B and A
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Magnetic Flux
“Magnetic flux © ,is the number of magnetic field lines
passing through a certain area”
¢ = B.A 8 = angle between

e
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¢p = BAcos(” bg = BAcos90?
(bB — BA (I)B — 0

Maximum flux Minimum flux
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MATH 01 _

S
A circular surface having radius of S at@ 1th a magnetic filed.
Magnetic tlux density is@ Calculate magnetic flux.
S
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Direction of magnetic filed
How?
a) Maxwell’s cork screw rule
b) Fleming’s right hand rule
. current
The Right Hand Grip Rule | direction
/ Current Current

Field

lield
directi
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Fleming’s right hand rule

Direction of
current

Current
carrying wire

/

Direction of

magnetic field  ————__5
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aecsfie as gsfins coum

Electric current I *
B Magnetic field i\\_
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Anticlockwise
direction of
magnetic field
when viewed
from the front
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Direction of magnetic field on a surface
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Biot-Savart law or Laplace’s law

Magnetic filed occurs surrounding a current carrying conductor. Scientist Oersted stated this
phenomenon and mathematician Laplace gave formula for this. Scientist Biot and Savart first proved

this formula experimentally:.
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a) for finite length wire

aeesfies as gsfin ceurg

Biot-Savart law or Laplace’s law

b)for infinite length wire c)for circular loop
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- MATH 05 O~

A wire 1s carrying 2 amp current. How much magnetic field will be produced at\5 cm)distance
perpendicularly from the wire ?
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O oy MATH 06
A wire o@ength 1s carrying 2 amp current. How much magnetic field will produce at 5 cm
distance perpendicularly from the wire ?
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Force on_ a moving charge due to magnetic field

It a charge (positive, negative) moves in a magnetic filed 1t’ll feel magnetic force on it.
F =qVBSmo
2> F=q(VXB)
F=qv x B

AvxB

| -F (g negative)






. = =5

//€ D %W ?7/ Fej(g”‘

— _ 9 F ~ 1 (Q*—@\

—(’W
- LG \‘L(‘/& L



\J MATH 02 ” \E
A proton with{ 1.5X 1077 m/y speed enters at @ngle with a magnetic filed 0@/ b/m2
mteriSity. How much force will work on proton?
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Magnetic force on conductor

F=1LB sin0







MATH 04
Wire of 1.5m lgngth Canyin'ent is a{ 60° angle in perpendicular direction with a

magnetic field with mtensity ()t‘@)()alculate tforce per length ot the conductor.
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