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1. Assist the students in gaining knowledge and basics principles of heat, properties of Jhal) calaad
matter and magnetism.
2. Provide students with a-hands on experience in lab work of heat, properties of

matter and magnetism.
1. Magnetic elements.

2.The Biot-Savart law. JJN‘ L
3.Ampere’s law.

4.Applications of magnetic field: i-magnetic field due to a current in a straight conductor

5.Magnetic field of circular conductor, iii- magnetic field of a solenoid, iv-Magnetic field of a triode.

6.The force between two complete circuits, Magnetic dipole.

7. Tangent and Helmoholtz galvanometers, Charged particles in magnetic field.

8.0rbits of charged particles in magnetic fields.

9.Applications on motion particles in magnetic fields : i-Cyclotron, ii-q/m of electrons, iii-Hall effect, iv-mass spectrograph.

10. Motion of a conductor in a magnetic field, Faraday law,.

11. Self and mutual inductance, Inductors connection.
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: (¢ = Magnetic flux) ubliaal) (audl) - o

Lo ladan (3 yia8 Al asdalinall 80l Lo gladd ST aal)

(Wb = Weber o 32 ll)

. (B = Magnetic flux density) (sublial) (il 480S - .
JECEVYS a_a\;\...ml\ bas 5 48 yidall undalizall il b glad aae
(Wb/m2=T (2 sasll)
T=Tesla , m = meter <~

1, = B.A = BA cosf
Note that: the Bold font indicates

vector quantities.




s(H= Magnetic field strength) subliaall Jlaal 305 - o
(A/m) 4G
B=uH
(Wb/A.m =H/m) sy 5 p = salall (dalandl) Apndalinal) 4,343
A= Ampere , H = Henery where,
o = ¢ sell Apnalinall 4,300 Jalas 1 Ui

U, =41 x10°7 H/m

All of the previous units are expressed in SI — system
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Sl (mks) versus Gaussian (cgs) system of units:

Qu. S| — unit Gaussian unit |Conversion
B Tesla (T) Gauss (G) 1T=10*G
H A/m Oersted (Oe) |10e=(103/4m)A/m
1 Oe =1 Gb/cm
0, Weber(Wb) |Maxwell (Mx) |1 Wb =108 Mx
I/ Ampere (A) |Gilbert (Gb) 1 Gilbert=(10/4m) A
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Constant Symbol SI Gaussian
Speed of light c 2.998 x 10°m/sec  2.998 x 10'%m/sec
Planck’s constant h 1.055 x 1073 J-sec  1.055 x 10~ %*"erg-sec
Boltzmann constant k 1.381 x 1072J/K  1.381 x 10~ 1%erg/K
Avogadro number Na 6.022 x 10%* 6.022 x 10%*
Fine structure constant x 1/137.0 1/137.0
Proton charge e 1.602 x 107C  4.803 x 10~ %tatcoul
Electron mass Me 0.109 x 10~ 3kg 0.109 x 10~ 2%gm
Proton mass my, 1.673 x 10~ 2"kg 1.673 x 10~2*gm
Neutron mass Mn 1.675 x 10 *"kg 1.675 x 10~ **gm
Permittivity of free space €o 8.854 x 10~ 2F/m —
Permeability of free space Mo 1.257 x 107°N/A?

Numerical values of physical constants in SI and Gaussian units, to four significant figures. Source: Phys.
Rev. D 50, 1233(1994).
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The Van Allen belts are made up of charged particles trapped by the Earth’s
nonuniform magnetic field. The magnetic field lines are in blue and the particle paths in red.
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Magnetic components

Component Description

F
H

O < X

the total intensity of the magnetic field vector
the horizontal intensity of the magnetic field vector

the vertical component of the magnetic field vector; by
convention Z is positive downward

the north component of the magnetic field; X is positive
northward

the east component of the magnetic field; Y is positive
eastward

magnetic declination, defined as the angle between true
north (geographic north) and the magnetic north (the
horizontal component of the field). D is positive eastward of
true North.

magnetic inclination, defined as the angle measured from the
horizontal plane to the magnetic field vector; downward is
positive
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Any Question ?



Thank you



