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LABORATORY MANUAL FOR
MAGNETIC FIELD ALONG THE AXIS OF A.COIL
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In case of any corrections, kindly contact

p—

Dr. Abhinav Pratap Singh.© -
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Aim: To study the variation of magnetic field thh dlstance along .the axis of a

circular current carrying coil.
Apparatus: DG Power supply, Gauss meter with axial probe, probe holder, multi-

meter, connecting leads, cof], meter ryler, clamps and holders
' Theory: The iritensity of magnetic field at & point on the axis of a circular coil.of

redius a hav3353 turns, at g distance z from the center of the coil is given by

. ) 2mnla? .
o . 47r(a2+.g?)?/.ﬂ.

.
.

where [ is the current in amperes flowing through the coil; For a solenoid of finite length

»

.
—

the magnetic field at the center of the coil is given by "~

.o B= ‘ug?'r(cosa — cos ),

where angles « and § are shown in fig. 1.

N :

P00000000000
' *.  Figure 1: Magnetic field inside a solenoid.

. .

Procedure: The experimental set-up used for the experiment is shown in fig. 2.
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1. Connect the power supply to the coil.
A

2. Set up the gaussmeter- and the sensor,

3, Arrange the set-up as shown i in fig. 2. : .

—

4. Place the ccnl on the laboratory Jack at around the center of the wooden scale.
5. Insert the m&l Probe msmle the coil.

6, Switch ON the power-supply and set the cﬁrrént to an a'pprc‘);iriate value (~ 1 A).
' r - 1

7. Measure the_il}igjnetlc field at varlous posn:lons of the ax1al probe !

\ e -

. is.- TO eliminate the aSYmmetry in the’ expenmenta.l set—up, reverse the current and

again measure the magnetic ﬁeld The result is given by the a.verage of the measured ©
values, i ) L, -
9. Position of maximum magnetxc field should be ta.Len as the =0 position.
Y
10. Repeat these Steps by cha.ngmg the ccnl mth chﬂ‘erent length dm.meter and turns.
11. Plot a graph between the posxtmn of the e:.»ua.l probe and the magnetlc ﬁeld for a.ll'
the measuremeuts a. sample- graph is shown in ﬁg 3.
- 1 Y,
fa
&
g4
Pe
‘ Qapan.ga.nu of Magnetlc Fleldn L N, & Dlareter s
. .Figluie-3: A graph between magnetic field and axial distance.
. e S, = o
Observations: : . —— N
Specifications of the coil: - BN .
1. Number ofturns =.,d. ---.‘. - et . -
"2 Length=......... - A Z
3 = — e
-\-. ..,' . " -.
s K e _,_,-15 - ®
. i s I
-~ . - ¥ N , K
[ ’.. /'j ) 3
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Current in the coil, I =. .. .' ...... @
Axxal pro‘be reading for meximum magnetic ﬁeld@— ----------
N K e B 7 .
i S. | Positlon of axial probe Magnetic field :z: :@(‘32‘/- |
. No. | ™ ° a,r' (cm) (Ga.us's)' . (c .

1 vae v/ ' .
2.
8. ¢
4,
5.
6. b G = ‘
7 T A =
8.
9. P
10. {
1. [ .
2 !

T Repeat above meastrements for diﬁere;nt coils with diﬁ'erent__ length, .diameter.and_
_number of turns, . . '

-..,_._...—— .

2 Draw g'raphs be‘cween z.and magngtic field for vanous coils. |

" Precautions:

1. The current in the coil should not be increased beyond t'he-maidiﬁum current ratings

for the coil. It is safe not te increase the current _beyond 1 A.

Tt should be ensured that the a.x1a1 probe is along the axis of the of the coil while
measuring magne‘tm feld. :

3.

/_ .Rna,dmgs a.rm ind -the maximum of magnetic field should be taken carefully to de-~ |

termitf€ the center of the coil.
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