
  



  



  



  



  



 



  



  



  



19. Why is a transformer useful in terms of power transmission? 

 

The electricity we use in our homes and for industry is usually produced at plants long 

distances away from where we use it. To get it to our homes, we use transmission lines 

which electrically connect the power plant to where it is used to do work in our homes and 

workplaces. Power is defined as the rate at which energy is released, where 

     

If the current in a wire increases, voltage must decrease in order to keep the power constant 

and conserve energy. A step-up transformer increases the voltage from one wire to the next 

but it keeps power constant in order to conserve energy. Thus a step up transformer also 

decreases the current in a electrical system. This is useful in power transmission because 

once we substitute Ohm's Law V = IR into the formula above we get: 

      

We see that power loss scales with the current squared. So if we can decrease current at all, 

then we will drastically be able to reduce power loss. If we use a step up transformer to 

increase the voltage, and decrease the current near the energy power plant, then that will 

dramatically reduce losses in power transmission. Before electricity makes it to the home or 

workplace, a step down transformer converts the high voltage back to 240V for use in a 

domestic environment. 

This is how transformers are used in power transmission - to reduce power losses. 

 

20. Two power lines on a street are 1km long, 80cm apart and carry DC electricity each with 
a current of 3A. What is the force that one wire exerts on the other? The power is flowing in 
the same direction. 

 

     
    
 

 

               
      

    
 

               

The force is attractive since the electricity is flowing in the same direction. If the two wires 
had electricity flowing in the opposite direction, the force would be repulsive 

 



  



 



 



 



 



 



 



 



 



 



 



 



 



 


