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UNIT - 5
Steady current and circuit 

property
Learning Competencies this Unit 

By the end of this unit you should be 
able to:

 Define the basic terms resistance, 
resistivity, conductivity, current 
density, drift velocity.

 State the Microscopic description of 
Current and  current density.

 Explain how the sources of e.m.f. 
produce a p.d.

 Express the relationship between 
e.m.f., terminal   p.d. and internal 
resistance.



• Analyse, in quantitative terms, circuit  
   problems involving potential 
difference,  
   current and resistance.
• State Kirchhoff’s junction rule and loop 
rule.
• Use Kirchhoff’s rules to solve related 
circuit 
   problems.
• Identify the sign conventions 
appropriately 
   in applying Kirchhoff’s rules.
• Solve problems involving network 
resistors.
• Describe how a galvanometer can be  
   modified to measure a wide range of
   currents and potential differences.



•  Explain the principle of the 
Wheatstone 
    bridge and solve problems involving 
it.
• Solve  different problems involving    
   different electrical circuits.



Terms



Example

Solution



Ohm’s law



Conductivity is a way of measuring a material’s ability to allow flow of current through it. 
It is given the symbol σ and its units are Siemens per meter (S/m).
The inverse of conductivity is resistivity. 
Resistivity is a measure of how much a material resists the flow of an electric current. It is 
given the symbol ρ and its units are and and its units are its and its units are units and its units are are and its units are ohm meters (Ω m). 
A and its units are material and its units are with a high conductivity will have a low resistivity and a material with a high 
resistivity will have a low conductivity. 
Resistance is a property of a material that controls the amount of current that flows 
through electrical devices. It is measured in ohms (Ω).Ω).).



Example 
1.

Solution:-  







Resistor:- is an electrical component  which limits the 
flow of current. Or  it is a device which
converts electrical energy to some other
forms of energy.
 Resistor  Networking
There are two combinations of resistors
and these are Series and parallel.























Example
For the circuit solved above try to determine the currents across 
each resistors ?
  















 Measuring Instruments
 Current and voltage are measurable quantities.
Current is measured by Ammeter 
 Voltage is measured by Voltmeter.
*both can be constructed using  
 galvanometer.
Galvanometer 
is a very sensitive device used to measure a very small amount of 
current.
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