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PHYSICS LAB EXPERIMENT $: THE MAGNETIC FIELD OF A
CURRENT
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II.DATA AND DATA ANALYSIS:

1 BRYestigale the d?@é@dence of the direction and
magnitude of magnatic field on the current that

produce it.
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radius of the coil =725 ¢ N=50 turns
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tor K and the error A_K.

3- Use your graph to find the value of the reduction fac
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EXPERIMENT g

THE MAGNETIC FIFLD OF A CURRE
CFIELD OF A CURRENT
L. INTRODUCTION:

. s iy ”'f“ When ; current flows in a conductor it creates a magnetic
ficld which ‘c;m he suply dctm Jeletting of the nccdlcmc
P We  shall IMvestizate i (his cxpmimént “The dependence of the
direction :m,d. magnitude of 5 magnetic field on the current that produces it.
e S E“” mdicate (he direction since it aligns itself in the field,and the
magnitude of the field can he measured by cmnpnrin;;(! with the constant field of
the earth. : &

The magnetic field H, produced
aiven by:

at the center of a circular coil is theoretically

where I is the current flowing in the coil in amperes{
and "z" is the radius of the coil in centimeter

S
field at the center of the coil is normal o <& plane of the coil. >

Therefore, if the plane of the coil is aligned to coincide with the direc;

. . . 1on of
the magnetic north, H_will be perpendicular to the horizonta] component H

of the earth's magnetic field at the location, and the resultant magnetie field at 1
. . 3 g :' ’ < '.i.
center will be at an angle 6 with respect to H g as shown in F1ig.8.1, and g will be
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will be deflected an angle ¢
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Frg.8.1

dle abvavs aligns ttself along the resultant field.

compass needle
0 from its orteinal direction { when H, = (),

fal

ttuting equation (2) in (1), we get
[=Ktan 6 (3)

10aH, . Sy
— B actonstant for a given coil ysed in a particular

27N ‘
certain value of Hy . K jc o
¢ of H. . Kis called the reduction factor of

the galvanometer.

II. EQUIPMENT:

Fangent Galvanometer G, Ammeter A 1y
varnable powe ; ‘ M e Ot : :
skt i i OS@L, reversing switch Ry

—_—
The "tangent galvanomeg, et :
maonetic S - € "in its g
..Q__nle IC compass situated h()“zm"‘l“y ;!mplest forimn . Anmn et {s of
circular coil. However, the ordingpy 1.y~ 8 SODSIS(s 011
18 constructed wit] IL. ’,l fﬂ‘-‘ll‘d].n‘“}' 'ahomtdz o Center of a vertical
s R ted with three coils NStegy of ~:.7 Omm of LA vertic
framework: each coil having a din‘m.eht i One, I \‘f' t}e Galvanometer
Ivanometer to have different SENSitivitia, Fmber Ft "*;;39‘.'1?52‘,' on the same
; : @iﬁ_‘causes the
Uring currents

ga

of several orders of magnitude.

43

CamScanner



1. PROCEDURE.

Determinat‘ion of Kand 11
Adjust the paly
level.

. antal
- a4 horizo
er N a ns
- s to set.the galvanomete 0 turn
[ anometer leg screws to sm,t.lh(} E—’f-‘“ , 8.2 using the 50 .cte
Now conneet (e cireuit as shown in Fig. .(v'-:c;h(JUId be C"nnbnt n
"y ar mne S
terminals on the galvanometer I'he ;;‘-""“”‘mn.dcf;c\' 5o that the cur;ﬁc
to the reversing key R by o long picce of twin l} \ compass NECTT
C A e e stic effect on the
the rest of the cireuit exerts little magnetic :

1. comeck Ve circak as showh =)

.

\
-

Fig, 8.2 |
‘With no current f]dwing in the the circuit,.romte the oalvanometcr until the
- plane of the coil is aligned alon 4 the amm
. Note that the magnetic needle 1s_fixed at v sht an sles
pointer which is a long thin rod .

Now rotatgi; the comp
ends of the pointer coincide with {he Zer0 marks of
scale (see Fig 8.3).

to the Com
ass box unt
the scale of the

Pasy
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L™}
i

Fig 8.3
Now, start the current flowing in the cirewt and

obtain a de

adjust the rheostar to
: 3@ =
flection of the pointer of the compass of about 3(e,

the pointer readings at both ens 0, and 8, and the curren: | as
indicated by the ammeter.

Now reverse the ¢

SIng switch R and again record the
deflection 8, and ¢ ¢ for the same current [ . The average g of the four
readings is takey as the megp deflection corresponding to the current | .

Becarefy] ¢, AVoid para|lqy errors by taking the pointer readings with the
SYE Vertically OVer the top g at the pointe and its mirror image
Underney gy, coincigde, Also he § ile aking your readings that the
“UMmPass need)q is free ¢, Fotate (Thig cop be checke by gently tapping
the Compasg bef; , | \ |

wrent by the reye

Or 4 reg
Now Neregse the Currepg

feadingg “Overing the r

and repeat the above Procedure Taking 8 sets of
Delow:

ange from 300 to 600 Enter your data in T able 8.1
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EXPERIMENT 8
THE MarzNETIC F1ELD OF A CURRENT

o Magnetic Ffeld of a Curcent experiment, the earth’s magnetic field. He. wj"
s O ¢ determinned EXperimentally and compared to the accepted average field at the surface

g of earth (05> 109 T = 0.5G: 1.0 Tesla=1.0 » | Gauss).

4 \
\(\E ) v 'This will be accomplished by measuring the deflection angle of a compass needle placed
in an induced magnetic field, He.

H C )\ " B From the Mac

B This induced_magnmg@d at the center of the circular coil@esults from the passage

of a current in the coil and is given by the following equation~—~"———
_—‘—”_——-‘d
2aNI ,’ /
J‘ Ho = 0. Causs. where \ L(/SEQ
TisThe current flowing in the coil in amperes:
: * _Nis the number of turns (30 turns). ate \ SQ M

A ® ~a(7.25 cm) is the redius of the coil. il e Y 1A
J . TV 3| Yo —» L;-u/f Lo Jlzan

B This deflection of the compass needle is a direct consequence of the resultant magnetic
field aligning itself along the resultant field, Hner. Where Hier is composed of two
perpindicular magnetic components. The first component is the induced magnic field,

l!r. A%% ll‘. L..., other '_f\__l-_llll'_‘__l_l_ IS t 1€ €2 .tl.. S magnetic .‘.__A_I. 1[5
3 r~
-—

B In designing the experiment,we aligned the earth’s maenetic field. He.. parallel to the

plane of the coil. This will ensure that Hr will be exactly perpendicular to the direction of
the induced magnetic field He.

B Therefore, the resultant measured magnetic fleld will be given by:

Hxe= [HC2 + Hp? , Where

I=Ktan8

Hc “ "

tan 8 = H_r +C Jiheg
10 a!HE]

- 2n N

Where K is the Reduction Faclor

’ a8
of the Tangent m* ;(E

—_—

e
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(%3 CamScanner



Tangent Galvanometer consists (jfalmagnétic compass\situated horizontally at the
ang ‘ I S

. .
center of a vertical circular coil.

AR RO v o

Circuit Elements:
Tangant Galvanometer, Milli

Wires.

-Ammeter, Variable Power Supply, and Connecting




