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Cell

Cell:- Cell is a device that is used in electric dc circuits to supply electrical power or current to 

maintain a constant potential difference across the resistances. Its circuit symbol is as shown in 

the circuit between A and B. A group of cells is called a battery. 



Electromotive Force 



Mechanism of emf

Let P be the positive electrode and N be the negative electrode.

A is a point of electrolyte very close to P and B is a point of electrolyte 

very close to N.



Mechanism of emf
Let P be the positive electrode and N be the negative electrode.

A is a point of electrolyte very close to P and B is a point of electrolyte very close to N.

As the electrolyte is dissociated then positive ions and negative ions are formed. Due battery force +ve ions 

move towards P and gathered there and -ve ions move towards N and gathered there. So the potential of P 

becomes greater than A and the potential of N becomes less than that of N.



Mechanism of emf



Internal Resistance of a cell:
The opposition offered by the electrolyte of the cell to the flow of electric 
current through it is called the internal resistance of the cell.

Factors affecting Internal Resistance of a cell:

i) Larger the separation between the electrodes of the cell, more the length 
of the electrolyte through which current has to flow and consequently a 
higher value of internal resistance.

ii) Greater the conductivity of the electrolyte, lesser is the internal resistance 
of the cell. i.e. internal resistance depends on the nature of the electrolyte.

iii) The internal resistance of a cell is inversely proportional to the common iii) The internal resistance of a cell is inversely proportional to the common 
area of the electrodes dipping in the electrolyte.

iv) The internal resistance of a cell depends on the nature of the electrodes.
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Internal Resistance of a cell in terms of E,V and R:
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Dividing by IR = V,
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Determination of Internal Resistance of a cell by voltmeter method:
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Open circuit (No current is drawn)

EMF (E) is measured

Closed circuit  (Current is drawn)

Potential Difference (V) is measured



Sources of emf:

The electro motive force is the maximum potential difference between the 
two electrodes of the cell when no current is drawn from the cell.

Comparison of EMF and P.D:

EMF Potential Difference

1 EMF is the maximum potential 
difference between the two 
electrodes of the cell when no 
current is drawn from  the cell 

P.D is the difference of potentials 
between any two points in a closed 
circuit.

current is drawn from  the cell 
i.e. when the circuit is open.

2 It is independent of the 
resistance of the circuit.

It is proportional to the resistance 
between the given points.

3 The term ‘emf’ is used only for 
the source of emf.

It is measured between any two 
points of the circuit.

4 It is greater than the potential 
difference between any two 
points in a circuit.

However, p.d. is greater than emf 
when the cell is being charged.



Charging and discharging of cells

During discharging of cells the electrodes are connected by a

resistance R.

During the charging of cells, the electrodes are connected by a 

charging source of high voltage V.



Charging and discharging of cells



During the charging of cells
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HOME ASSIGNMENT

2. A variable resistance R is connected across a cell of emf E and internal resistance r.

(a) Obtain an expression for current through R and power dissipated from R.(a) Obtain an expression for current through R and power dissipated from R.

(b) When will the current be minimum? Find the minimum current. What is the power dissipation in this case?

(c) When will the power dissipation be maximum? What is the maximum power dissipated? What is the current 

in this case?
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Question: A variable resistance R is connected across a cell of emf E and internal resistance r.

(a) Obtain an expression for current through R and power dissipated from R.

(b) When will the current be minimum? Find the minimum current. What is the power dissipation 

in this case?

(c) When will the power dissipation be maximum? What is the maximum power dissipated? What 

is the current in this case?is the current in this case?
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Question: What is the efficiency of a cell? What will be its efficiency while delivering maximum 

power?



Numerical



Numerical

Question: Answer the following questions :

(a) A steady current flows in a metallic conductor of a non-uniform cross-section. Which of the 
quantities is constant along the conductor: current, current density, electric field, drift speed?

(b) Is Ohm’s law universally applicable for all conducting elements? If not, give examples of 
elements that don’t obey Ohm’s law.

(c) A low voltage supply from which one needs high currents must have very low internal 
resistance. Why? 

(d) A high tension (HT) supply of , say 6 kV must have a very large internal resistance . Why ? (d) A high tension (HT) supply of , say 6 kV must have a very large internal resistance . Why ? 
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