Lesson 11.2  Power using Voltage and Current

Recall that 
Power(Watts) = Work(∆E in J)/time(s)

Power can also be calculated:




Power(Watts) = Voltage(V) x Current(A)

Orally:

Q:  Why?

A:  See “Did you Know” on page 342 for the unit conversion.

Q:  What use does this new power equation have?

A:  We can use a multimeter to determine power of any electrical applicance.

      This power equation also explains why transformers are used to “step-up” voltages in 

      long transmission lines.  Power is delivered with a very high voltage to reduce the 

      current.  High currents result in a large amount of heat energy being produced in the 

      line, so a lower current is favourable.  Initially it would appear that Ohm’s law is 

      being disobeyed b/c current usually increases with increased voltage, however a 

      transformer does not change the total electrical energy being sent through the lines, it 

      simply takes the equivalent energy and changes the voltage.
Problem:  What is the power of a washing machine that draws 15.0A of current and 120V



P = V x I



P = 120V x 15.0A



P = 1800 W or 1.8 kW
Problem:  What is the voltage of a toaster that draws 4.0A of current and operates on 

     500 W of power?


P = V x I


500 W = V x 4.0A



V = 125V
Problem:  A circuit has a current of 3.0A and two resistors in series (2( and 6().  Calculate the total power drawn by this circuit.

P = V x I
Orally:  We need to solve for Power, but we don’t know the voltage.



  Use Ohm’s Law!

V = I x R = (3.0A)(8( total) = 24.0V

P = (24.0V)(3.0A) = 72 W or 0.072 kW
If we set each power equation equal to each other, we can solve for the electrical energy that is transformed.

P = ∆E/time and P = V x I
      ∆E/time = V x I

      ∆E = V x I x time

Problem:  An electrical appliance has a current of 15.0A and a potential difference of 120V.  If current flows for 80.0 seconds, how much electrical energy is transformed?


∆E = V x I x time

∆E= 120V x 15.0A x 80.0s

∆E = 144 000J or 144kJ

Problem:  A 20( resistor is measured in parallel with a voltmeter and shows a 110V potential difference for 3.0min.  Calculate the electrical energy transformed.

∆E = V x I x time
Orally:  We need to solve for energy but we don’t know the 

 
              current.  Use Ohm’s law!


I = V/R = 110V/20( = 5.5A


∆E = (110V)(5.5A)(180s) = 108 900J or 108.9 kJ
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