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Wheatstone Bridge 

Wheatstone bridge is a special arrangement of resistors as shown in the figure. 

 

There are 4 resistances R1,R2,R3and R4 arranged in such a manner that there is a 
galvanometer placed between the points B and D. 

The arm BD is known as galvanometer arm. AC is known as battery arm. 

And circuit is connected to the battery across the pair of diagonally opposite points A and C. 

 

According to Wheatstone bridge principle:- 

If (R1/R2)=(R3/R4), then Bridge is said to be balanced. 

If the bridge is balanced there is no current flowing through the galvanometer arm. 

 

Mathematically:- 

Assume current across the galvanometer arm Ig =0; To prove:-(R1/R2) = (R3/R4) 
 

Applying loop law to the loop ABDA, There is no Emf, therefore, 

 

0= I1R1 - (I-I1)R3 + IgRG ----------------------------------------- (i) 
 where RG=resistance of galvanometer. 
 

Applying loop Law to the loop BCDB, 

 

No Emf, 0=(I1-Ig)R2 –(I-I1+Ig)R4 +IgRG         ---------------------------------------------(ii) 
 
Putting Ig=0 in equation (i) and (ii) 
I1R1 - (I-I1) R3 = 0 => I1R1 = (I-I1) R3  ---------------------------(iii) 
I1R2 –(I-I1)R4 =0 => I1R2 =(I-I1) ----------------------------------(iv) 
 

Dividing equation (iii) with (iv) 

 

(R1/R2) =(R3/R4) Hence proved. 

 



Problem 1 :- The four arms of a Wheatstone bridge (Fig) havethe following resistances: AB = 
100Ω, BC = 10Ω, CD = 5Ω, and DA = 60Ω.A galvanometer of 15Ω resistance is connected 
across BD. Calculatethe current through the galvanometer when a potential difference of 10 V is 
maintained across AC. 

 

Answer:-  Considering the mesh BADB, we have 
100I1 + 15Ig – 60I2 = 0 

or 20I1 + 3Ig – 12I2= 0 --------------------------------------------(i) 
Considering the loop BCDB, we have 

10 (I1 – Ig) – 15Ig – 5 (I2 + Ig) = 0 
10I1 – 30Ig –5I2 = 0 

2I1 – 6Ig – I2 = 0 --------------------------------------------------(ii) 
Considering the loop ADCEA, 

60I2 + 5 (I2 + Ig) = 10 
65I2 + 5Ig = 10 

13I2 + Ig = 2 -------------------------------------------------------(iii) 
Multiplying Eq. (ii) by 10 

20I1 – 60Ig – 10I2 = 0-------------------------------------------- (iv) 
Fromequations (iv) and (i) we have 

63Ig – 2I2 = 0 
I2 = 31.5Ig ----------------------------------------------------------(v) 

Substituting the value of I2 into Eq. (iii), we get 
13 (31.5Ig) + Ig = 2 

410.5 Ig = 2 
Ig = 4.87 mA. 

 


