Summary chapter 30

l. Objective:

1 Cdculate the magnetic field & a point P due to a current dement by using
Biot-Savart law.

2. Cdculae the magnetic force beween two pardld conductors carying
currents |y and |,.

3. Use Amper’s law to cdculate the magnetic fiedd due to a cylindricd wire of
radiusR.

4. Cdculate the magnetic field due to asolenoid.

5. Cdculatethe magnetic flux through a surface A placed in amagnetic fidd.

[I.  Summary of major points:
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* The magnetic field due to astraight carrying acurrent | is given by;
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where aiis distance between P and the wire la
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Thedirection of the magnetic field at point Pisout of the paper.

* The megnetic fidd dueto aninfinitelong wire (€1 =0,e2 =0) IS

* The magnetic feld a the center of an arc of radius R which subtends
an angleq isgiven by:
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Theangle gisin radian.

* The magnetic fidd at the center of circular loop carrying a current | is

given by:
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where R isthe radius of the loop.

The direction of the magnetic at the center of theloop is out of the
paper.

The magnetic for ce per unit length between pardlel conductors is given by:
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where ais distance between
the two conductors. '

* If the currents, 1 and |, have the same direction, he wires will attract
each other.

* If the currert have opposite direction, the wireswill repel each other.
Amper'slaw is defined as,

The magnetic fidd due to along wire of radiusR is
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B r< R (outsde the wire)

The magnetic flux through asurface A is given by:

Fo.=CpdA
B
If the areais aplane thenand B isuniform then:
F ., =BAcosq q

where g isangle between Band A.



