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CURRENT  ELECTRICITY - 3 

Kirchhoff’s rules : (i) Current rule: It states that the algebraic sum of the currents meeting at 
any junction of an electric circuit is zero. 
 (ii) Loop rule: The algebraic sum of the potential drops and emf’s in different parts of a closed 
current loop is zero. 
                                                      In the loop ABCDA  drawn below               Ir + E2 + IR – E1 = 0 

 
 

 

WHEATSTONE BRIDGE: it is a combination of four resistances P, Q, R and S connected as shown 
and used to mesure any one in terms of the other three. 
 
BALANCE CONDITION IN TERMS OF THE RESISTANCES OF FOUR ARMS OF WHEATSTONE 
BRIDGE: Consider the resistances of the bridge connected as shown  
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Meter Bridge: It is a device used to determine an unknown resistance and to compare small resistances 

accurately. 

Principle: Meter bridge is practical form of Wheatstone bridge. Its working is based on 
Wheatstone bridge i. e. For a balanced bridge (with no current through the galvanometer), the 
ratio of the resistance in the bridge is 

 

 
 

 

 
 

 

 

Construcion: See book.  

Applications of the bridge: 1. To determine the value of a given unknown resistance. Assemble the 

circuit as shown with unknown resistance X  in the right gap a resistance box R in the left gap 

.  

To check wheather the connections are correct, keep the jockey J at ends A and B of the bridge. The 

deflection in the galvanometer should be in opposite directions. If not, check the connections. 

Determine the balancing length l cm. for zero deflection in the galvanometer. The value of l should be 

between 40 cm to 60 cm. It can be obtained by adjusting the value of resistance R in box. 

In this condition, we have                
 

 
 

   

   
 

Or                                                             
   

   
   

     

 
                    { As resistance      

                         

2. To determine the  resistivity of a material:  Take X in the form of a wire of uniform cross-section and 

of the desired  material. Determine X as above. 

Measure length l using a scale and radius r of the wire using a screw gauge. 

                                                Resistance    
 

   
  

 

          

                Hence                    Resistivity                  
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NOTE: 1.The end strips should be thick because the thick strips have very low resistance  thereby reducing 

error.2. The balance point should be between 40 m to 60 cm. because  when the ratio of resistances of arms P to 

Q and that of R to S is close to one, the bridge is most sensitive. 

Sample Problem 1. In a particular experimental set-up using meter bridge, the balancing length is found to 

be 44 cm. The wire of the bridge is replaced by another identical wire having radius twice that of the original 
wire. What will be the new balancing length? 
Ans. The radius ofn the wire has no effect on balancing length. It remains  44 cm. 

 

Problem for practice 

 

 



www.physicsbeckons.wordpress.com 
 

  physicswithikgogia 

POTENTIOMETER:  

 

Construction: See book 

Principle: If the constant current flows through the potentiometer wire of uniform cross sectional 

area (A) and uniform composition of material (ρ), then 

                                                                             V = I R 

                                                                                 = I ρl/A 

                                                 ⇒                       V = Kl   or        V α l. 

  Where  k=V /l  is a constant called potential gradient. Its SI unit is V     

The potential difference across any length of a wire of uniform cross-section and uniform composition 

is proportional to its length when a constant current is flowing  through it. 

Applications of Potentiometer:  

1. Comparison of emfs of two primary cells: Assemble the circuit as shown in the diagram.  

 

 
When the key K is closed, a constant currentshould  flow through the potentiometer wire. The 

same can be ensured by adjusting the value of resistance in the rheostat. 

By closing key K1, the cell E1 is included in the circuit. The jockey through is adjusted till 

galvanometer shows no deflection. 

Suppose AJ1 = l1 is the balancing length for cell E1.  
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Then        E1 = k l1 

where k is the potential gradient. 

Now the null point is obtained for cell E2 by closing key K2. 

Let AJ2 = l2 be the balancing length in this case.  

Then           E2 = k l2    

 

 Hence    E1 / E2  =  l1 /l2 . 

 

DETERMINING INTERNAL RESISTANCE OF A CELL: Assemble the circuit as shown. 

Ensure that the positive terminals of the cell E and battery 

E1 are connected to 0 cm end of the potentiometer. Keep K closed and K1 open. Determine 

the balancing length l1 of the potentiometer wire for zero deflection. 

We have                       E = K l1 ...(1) 

Insert key K1 also and introduce a suitable resistance ‘S’ in the circuit. 

Determine the balancing length l2 in this condition. Let I be current through S. 

We have                     V = K l2 ...(2)  

     ( )    ( )      
 

 
 

  
  

 

 

Or                                                                                                
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Sample Problem: In an experiment with potentiometer, rheostat coil has a resistance of 80 Ω with the 

sliding contact in the middle. The 400 cm long potentiometer wire AB has a resistance of 80 Ω.  

Calculate: (i) The current drawn from the 6 V battery.  (ii) The otential gradient. 

(iii) emf E of the cell if the balancing length is 120 cm. 

(iv) The maximum emf which the potentiometer will measure without disturbing the rheostat.  

Sample problem. 2. The variation of potential difference V with length l in case of two potentiometers 
P and Q is as shown. Which one of the two will you prefer for comparing emfs of two primary cells?  

 

 
 

Ans. A potentiometer is sensitive if it has a small value of potential gradient V/l. 
Hence Q is preferred. 


