
 

EXPERIMENT NO.1  
 

OBJECT:  To study the variation of magnetic field along the axis of a coil due 
to a constant current and to find the radius of the coil from the graph. 
 
APPRATUS: Tangent galvanometer of Steward and Gee type, D.C. Source, 
rheostat, commutator, ammeter and connecting wires. 
 
DIAGRAM:  
 

 
 
THEORY AND FORMULA USED :  The magnetic flux density B at a point 
situated at a distance x from the centre of the coil and on the axis is given by, 

     µo n i r 2 
B =  --------------- 
         2 ( r2 + x2 )3/2

 
Where 
  r = Radius of the coil in meters 
  n = Number of turns of the coil 
  i = Current in amp. 
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 µo = Permeability of free space 
 
Also by Tangent law, 

B = B0 tanθ 
Where, 
  B0 = Earth’s magnetic flux density 
  θ = Deflection in magnetometer 
Therefore B is proportional to tanθ, and as such a graph is plotted between tanθ 
and x. 
From (1) and (2) 
 

         µo n i r 2 
tanθ = ------------------ 

                 2 B0 ( r
2 + x2 )3/2

 
 
Also we can show 

tanθ (at x = ± r/2) = 0.71 . tanθ (at x=0) 
 
 

PROCEDURE: 
1. Set the apparatus in the magnetic meridian. The small magnetic needle 

should be parallel to the plane of the coil and the wooden arm should 
point toward East-West 

2. Rotate the compass box till the aluminum pointer reads zero-zero on the 
both side of the circular scale. 

3. Make the connection as shown in the figure. Keep the magnetometer at 
the centre of the coil and adjust the current so that the deflection is about 
65o. This current should remain constant throughout the experiment 

4. Check the adjustment by observing the deflection for direct and reverse 
currents. If the adjustment is correct then the deflection will be equal 
before and after reversing the current. 

5. Note readings of both the pointers. Reverse the direction of current and 
again read bith the pointers. Take mean of these four readings. This 
would give deflection at the centre of the coil. 

6. Shift the magnetometer arm by 2 cm. towards the left and observe the 
deflection. Go on shifting the magnetometer by 2 cm. and note the 
deflection at each step till the magnetometer distance from the centre of 
the coil is 16 cm. 

7. Take similar observations on the right arm. 



8. Plot a smooth curve between distance x from the centre of the coil along 
X-axis and tanθ along Y-axis. 

9. Draw a line parallel to X-axis from a point on the Y-axis which is at 0.71 
times the maximum value of tanθ (At x=0 cm.). This line will cut the 
curve on both sides at a distance of r/2 from the centre. Thus radius of the 
coil can be determined. 

 
OBSERVATIONS: 
Numbers of turns used =20 
Currrent (in amp.) =………..A 

(a) Observations on the left arm 

Direct  current 
(in oC) 

Reverse current 
(in oC) 

s. 
No. 

Distance 
from the 
centre 

(in cm.) θ1 θ2 θ3 θ4 

Mean 
θ 

(in oC) 

tanθ 

1. 
2. 
3. 
. 
. 
9. 

0 
2 
4 
. 
. 

16 

      

 
(b) Observations on the right arm 

Direct current 
(inoC) 

Reverse current 
(in oC) 

s. 
No. 

Distance 
from the 
centre 

(in cm.) 
θ1 θ2 θ3 θ4 

Mean 
θ 

(in oC) 

tanθ 

1. 
2. 
3. 
. 
. 
9. 

0 
2 
4 
. 
. 

16 

      

 

(c)  Direct measurement of the radius 
External diameter of the coil =……..m 
Internal diameter of the coil =……..m 
Mean diameter D of the coil =……..m 
Radius of the coil r = ……..m 



 
CALCULATIONS:  

From graph tanθ (at x=0) = 
  tanθ (at x=± r/2) =0.71 . tanθ (at x=0) 

From graph + r/2= ………m  ;  - r/2= ………….m 
   r= ……………m 
RESULT:  

The radius of the coil as estimated from the graph =……….m 
Radius of the coil as measured directly = …………m 
Percentage error =……….% 

 
PRECAUTIONS: 

1. All the magnetic material (including the ammeter and rheostat should be 
placed away from the apparatus. 

2. The plane of the coil should be parallel to the magnetic meridian. 
3. The error due to parallax in reading the deflection of the needle should be 

avoided.  
4. Both ends of the pointer should be read. 
5. Current should be kept constant throughout the experiment by adjusting 

the rheostat if necessary.  


