Name: Chandra Shekhar
College: IIT Gandhinagar
Subject: Physics
Weightage: High

Title: Magnetic Effect

Magnetic Effect of Current and Magnetism

Biot-Savart Law

A current element .'dl'pmdures a magnetic field at point P located at vector position r
from the element:
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Magnitude form: o
ap = £ 220
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Direction is given by right-hand rule.

Magnetic Fields Due to Current Configurations

e Finite straight wire: B = £ (sinay + sinay)

e Infinite wire: 3 = ﬁ',%

e Circular arc (at center): B — 'ﬁf

Circular loop (center): B — &

Circular loop (on axis): B = il%“?’

Solenoid (center): B = jgnl

e Toroid: B — &

Ampere’s Circuital Law

Line integral of magnetic field along a closed loop equals jo times total current enclosed:
f B-dl = pol

Lorentz Force on a Moving Charge
Magnetic force on charge ¢ moving with velocity  in B field:
Fn = q(# x B)
With electric field: . )
F=gqFE +q(vx B)

If 7 L B, path is circular: r = 75, T' = %, f=2.

Force on Current-Carrying Conductor
F=1I('x B)
Magnitude: F = I Bsind

Force Between Two Parallel Wires
¥ ol dy

L 2r
Same direction: attractive. Opposite: repulsive.

Torque on a Current Loop
F=MxB, M=NIA
7= NIABsina

Moving Coil Galvanometer
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Current Sonsitivitv: &, — £ — NAB



Voltage Sensitivity: 5, = & = Y42

Earth’s Magnetism
e Magnetic Declination (#): angle between geographic and magnetic meridians
e Dip (4): angle between total field B, and horizontal

e Horizontal component: H = B, cosd

e Vertical component: V' = B, sind

Also: B, = vH? | V2 tand = %

Bar Magnet
Axial Field:
o o 241{ 2 9
= in r3 F<r)
Equatorial Field:
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Tangent Law
B = Htan@

Magnetic Properties
e Permeability: p, Relative: p, = p/po
e Intensity: H
e Magnetization: [
e Susceptibility: xm = %, fr =1+ Xm
Types:
e Diamagnetic: xm < 0, gt < 1 (e.g., Bismuth)
e Paramagnetic: x,, > 0, pt, > 1 (e.g., Aluminum)

e Ferromagnetic: x,, 3 1, i, > 1 (e.g., Iron)



