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Electromagnetism d¢d Jrlhed

* Qereted,(1826) discovered that electric current p can
produce magnetic field.

* Solenoid is artificial electromagnet.;

* Region round a magnet where magnetic
(TrIhig &e1) force occured called magnetic field.
*. Unit of magnetic fieldis Tesla T

1T =10"4 gauss
*Magnetic force, f=qvxB

F=ilx B
Biot savart law:
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Cyclotron, moving charge perpendicular to field is
making circluar path

If a charge ¢ enters perpendicularly into a magnetic field B with a velocity v. Then
| F=quB

Since the force is perpendicular to velocity it changes only the direction of velocity. Thu:
particle moves in a circular path of radius r and experiences a centripetal force (Fig. 4.5).

v q
Fig. 4.5
mu®
F=quB=—_
r
where, m is the mass of the particle
Solving L
r=—

gB




Example. 1. In electron with a speed 5 x 107 ms! perpendicular to a magnetic field of

intensity 5 x 10~ T, Calculate the radius of the path of the electrons.

Solution. As electron enters perpendicular to the field so, it will move in the circular path.
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Example & A short cond - i
] . uctor of length 165.0 em is placed parallel I C v
f? length 1.6 = hmnr la e = [ p el to a long conductor
Fespective

Iy in ! re. The conductors carry currents 4.0 ampere and 3.0 ampere
Clyin the same direction. What is the total force experienced by these conductors when
they are 3,0 em apart?

A

= Solution. Force per unit length,

& Fr= Mo hip

c:_-’ 2w r

=] -7

E B 2 =10 x4x3Hm—1.
0.03

or, = 8 = 1':'_5 HlIl“l

The effective length of conductors is only 15 cm

Hence force experienced by the both conductors is
F=8x10%x015=12x 105N

= 1.2 x 10~ N, nature is attractive.

Example. §. The wire shown in the figure carries a current of 80 A. Determine the magnitude
of the magnetic field at C. Given, radius r = 2 cm.

Fig. 4.13
Solution. Magnetic field B at C = ft-r—}jdz
o & 3 [ i 27007
B= 2 —_2nr — dl = 2nr 21V
431: .f"ﬁ] 4 J. 360!:.
= 3.14 x 10”7 x — 99 . S
2x10™ 2



dlecHIex T4 Sriex
* voltmeter is a device to measure potential
difference , dieest between two points.

* Connect parallel 8GR to the circuit.
* High resistance

* TTeTa-THT R o AUl series H 3= high resistane

ST UR Ich! diceHie § d&aT SiT YehdT g

# Ammeter is a device to measure current in a circuit.
# gch! series AUl shH & 1A &

# resistane Sgd A gldT 8

# Ted- I e & GHEIaR shd | hH JT9 T low

resistance UTaRIY TH UR I8 3THIeX hl g i ol
gehdl & |




Force between two Parallel Current ‘
Carrying Conductors g YRTaTgl YHIaR diRl & e de

If current is in same direction-
attract each other A A
. . 1 2
If current in opposite - repels R
If the currents in both wires is 1 @ ®

ampere, R= 1m j
(N

Force /unit lengh =2 x 10*-7 N/m b\w




Faraday law
i. whenever the magnetic flux linked with closed circuit

changes an induced emf is set up in the circuit and lasts
untill changes lasts.

fohet e ufRuy & geferd aRad= g4 W ORd fagd argen et dar
gidT &, STl rele)d Ufdc gi ddh 384T o
iIi. inducec emf is directly proportional to change of flux.
ORa a1 et Uete wﬂa%ﬁa?asmcrﬁﬁsﬁmél

in self induction (¥d: URUT) induction is in the coil.
In mutual induction, induction is induced in another coil.

Loops of electrical currents in a solid body is called eddy
current. used in train brakes system.

Electromagnetism is used in - making very high
superconduct electromagnet, cyclotrons, MRI machines,
in memory chips, electric generators ;for ac production
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Exercise 4

Q. State Biot savart law. Deduce the magnetic field at the
center of a coil having radius r and carrying current i.
Q.How a moving coil galvanometer is converted into, i.
an Ammeter, ii. a voltmeter

Q. An electron moving at right angles to a uniform field
completes a circular orbits in 3.2x 10*-6 s. Find field.
Q. Define one ampere.

Q. The current in the wire is increasing what will be the
direction of induced current.

Ans. Clockvvise\\

Q. What are the uses of electromagnetism?



True/ False statements..

*1 Tesla is equal to 10* 7. Gauss. F, 10%4

* Neutron moving in magnetic field experiences a force. F
chage=0

* A moving proton produces both electric and magnetic
fleld. T

* Value of MO/ 4m=1Wb/A-m. F 10-7 Wb/ A-m

*Lenz law law is law of conservation of energy.T

* Cyclotron is device to accelerate charge particle.T
*F=qvBsinB. Where 6 is angle between ___and __ _.v,B

* yoltmeter, galvenometer, ammeter # dieeHeR &l Ufate
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