Voltage Practice – Answers
1. An electric motor will do 3696 J of work in 3.2 seconds. The energy is delivered to the motor by 154 C of electric charge. Please calculate the voltage that the motor is connected to.
Given:
E = 3696 J

V  = E ÷ Q



Q = 154 C
    
    = 3696 J ÷ 154 C



V = ?
            
    = 24 V










    



Therefore, the voltage is 24V.

2. If a 3.0 V flashlight used 35 J of energy, then calculate the amount of charge that went through the light bulb to do this.
Given:
E = 35 J

Q = E ÷ V



V =3.0 V
    
    = 35 ÷ 3.0 V   




Q = ?
                       = 11.67 C


Therefore, the amount of charge is 11.67 C.

3. Clouds that cause lightning often have voltages of 100 000 000 V. 
In a typical lightning strike, 25 C of charge are moved from the clouds to the ground. Please calculate the amount of energy released in a lightning strike.
Given:
Q = 25 C



E  = V x Q



V = 100 000 000 V     
    
    = (100 000 000 V )(25 C)





E = ?
           

    
    = 2 500 000 000 J

                                                                                          or

             = 2.5 x 109J

Therefore, there are 2.5 x 109 J of energy

 released.
4. What voltage will use 240 C of charge to deliver 288 000 J of energy to an electric toaster?

Given:
E = 288 000 J


V  = E ÷ Q



Q = 240 C


     
    = 288 000 J ÷ 240 C



V = ?
          
             
    = 1200 V


Therefore, the voltage is 1200 V.
Current Practice

1. Please calculate the electric current in a lightning stroke that moves  

   25C of charge to the ground in 0.012 seconds

Given: 
Q = 25 C


I = Q ÷ t

                         
  t = 0.012 s

  = 25C ÷ 0.012s

     
  I = ?

           
  = 2083.3 A

Therefore the current flowing in a lightning stroke is 2083.3A

2. (a)  What charge moves through a television with 4.1A in 1.0 hour?
Given: 
t = 1.0h = 3600s

Q = I x t

I = 4.1A


    = 4.1A x 3600s


       Q = ?


             = 14760C


 Therefore the charge that went 
through the television in 1.0h is 
14 760 C.
    (b)  How long will it take to move 5.0 C of charge through a 100 W light 
           bulb with a current of 0.833A?

Given: 
Q = 5.0 C


t = Q ÷ I

  I = 0.833 A

  = 5.0C ÷ 0.833 A



  t = ?


 
  = 6.0 s 

Therefore the time taken would be 6.0s.

(c)  How much charge flows through an electronic wrist watch with a current of 0.00013A in 24 hours?

Given: 
t = 24 h = 24 x 3600 = 86 400s 

Q = I x t
I = 0.00013A




    = 0.00013 A x 86400s
                          Q = ?






    = 11.232 C

Therefore the charge flowing through the electronic watch in 24h is 11.232C.
Ohm’s Law Practice – Answers
1. Solve for the unknown in each of the following. Please state the equation that you used.

a) I = 2.5 A

V = ?


R = 4.1 (

V = I x R
  V = 10.25 V
b) I = ?


V = 24 V

R = 12  (

 I = V / R
  I   =  288 A
c) I = 3.3 A

V = 24V

R = ?


R = V / I
  R =  7.27 (
d) I = 0.051 A

V = ?


R = 0.78 (

V = I x R
  V =  0.040 V
2. What happens to the current in a closed electric circuit if the voltage is increased and the resistance remains constant?

If the voltage is increased and resistance remains constant, the current will increase.

3. What happens to the current in a closed electric circuit if the resistance is increased and the voltage remains constant?

If the resistance is increased and voltage remains constant, the current will decrease.

4. An electric tea kettle operates on 120 V. If a 12.5 A current flows through the kettle, then what is the kettle’s resistance?

Given

V = 120V

R = V / I


 

I = 12.5 A

    = 120 V / 12.5 A


R= ?


    = 9.6 (

     Therefore, the kettle’s resistance is 9.6 (.
5. An electric iron (for clothes) has a resistance of 150 (. How much current will flow when the voltage of the source that the iron is plugged into is 240 V?
Given

V = 240 V

I = V / R


 

R = 150 (

    = 240 V / 150 (        Therefore, the current flowing through the 

I= ?


    = 1.6 A

        electric iron is 1.6 A.

6. A 75 ( clock is constructed so that it must have a current of 0.16 A. For what voltage was the clock designed?
Given

I = 0.16 A

V = I x R


 

R = 75 (

    = 0.16 A / 75 (
Therefore, the clock was designed for a 

V= ?


    = 12 V

voltage of 12 V.

Electrical Energy Practice – Answers
1.    A current of 2.0 A flowing through a hair-blower transfers 3.0 W∙h of energy to the blower in 45 s. What is the potential difference across the hair-blower ?

Given

 I  = 2.0 A

   

      


V = 
  E
 
∆t = 45 [45sec / (60)(60)] = 0.0125 h 

        I x ∆t 
E  = 3.0 W∙h





   =          3.0 W∙h   
           
V  = ?




                            2.0 A x 0.0125h 








   =    
      3.0 W∙h

        







       


     0.025A∙h








   =  120 V



Therefore, the potential across the hair-blower is 120 V.

2.   An electric toaster operating at a potential difference of 120 V uses 9.5 W∙h of energy during the 30 s it is on. Please calculate the current that is flowing through the toaster. 
Given

V = 120 V

   

     

    
   I = 
        E
 

E  = 9.5 W∙h   



    

              V x ∆t 

∆t = 30 s (30s/3600) = 0.0083h
 

     =          9.5 W∙h
    
 I  = ?





    


120 V x 0.0083h








     =          9.5 W∙h
    







       

         0.996 V∙h








     =  9.54 A

Therefore, the current flowing through the toaster is 9.54 A.

3.   An electric drill operates at a potential difference of 120 V and draws a

      current of 7.5 A. If it takes 0.014 hours to drill a hole in a piece of steal,

      calculate the amount of electrical energy used by the drill in that time.
Given

V = 120 V

   

    

          E = V x I x ∆t

 I = 7.5 A






    = 120 V x 7.5 A x 0.014h

∆t = 0.014h






    = 12.6 W∙h 
E = ?


    










Therefore, the drill uses 12.6 W∙h of energy.
4.  An electric motor is used to do the 5.0 W∙h of work needed to lift a small 

     load. If the motor draws a current of 2.0 A for 1.0 min, calculate the 

     potential difference across the motor.

Given

E  = 5.0 W∙h


   

V 
= 
      E

 

I   = 2.0 A




        

            I x ∆t 

∆t = 1 min (1min/60) = 0.016666667h

=            5.0 W∙h


V  = ?





    
       2.0 A x 0.016666667h








=             5.0 W∙h

  







       
       0.033333333 A∙h








=      150 V



Therefore, the potential difference across the motor is 150 V.
5.  A 12 V automobile battery is rated by its manufacturer at 60 Ah (amp hours). 

     Please calculate:


(a)  the total amount of electrical energy that is stored in the battery

Given

V = 12V 




     


E = V x Q      (**Q = I x t)
Q = 60 Ah  (1Ah = 3600 C, 60Ah = 216,000C)

E = 12V x 60Ah

E = ?








E = 720 W∙h
Therefore, the total amount of electrical energy stored in the battery is 720 W∙h.



(b)  how long the battery can deliver a current of 180 A.
Given
Q = 60 Ah




∆t =  
       E
 
E = 720 W∙h




     V x I
V = 12 V




    =    720 W∙h

I = 180 A




       12V x 180A


∆t = ?




   =     720 W∙h

   

      




   2160

 




   = 0.33h or 12,000s




      

Therefore, the battery could deliver a current of 180 A for 0.33hours or 12,000 seconds.
Power Practice – Answers
1. A personal computer uses 5.4 A when it is being used.  The voltage that it 
   must have is 120 V.  Please calculate the power rating of the computer.
Given

I  = 5.4 A

   
P = V x I
V = 120 V 


   = 120 V x 5.4 A
P = ?



   = 648

 Therefore, the power rating of the computer is 648 W. 
2.  A flashlight with a 1.15 W rating operates with a 380 mA current.

 
(a)  Please calculate the voltage of the flashlight.     

Given
     P = 1.15 W




V = P 
      I = 380 mA  = 0.380 A


       I
     V = ?





    = 1.15W  








       0.380A








    = 3.03 V
Therefore, the voltage of the flashlight is 3.03V.
(b) If the light is on for 43 minutes, then how much energy does it use?
     Given
     P = 1.15 W

  


E = P x ∆t
     I  = 0.380 A



   
   = 1.15W x 0.71666667h
    ∆t = 43 mins = 0.716666667 h

   = 0.82 W∙h
     E = ?





  







Therefore, if the light is on for 43 minutes,








0.82 W∙h of energy is used.

3.  A 120 V microwave oven, with a 1400 W rating, operated on high for 5.0 minutes.


(a)  Please calculate the current that went through the microwave on high.
      Given








V = 120 V

   

      
I =      P

      


P  = 1400 W


      
          V


      


∆t = 5.0 mins = 300 s


  = 1400 W    




I = ?





       120 V








  = 11.67 A

Therefore, the current that went through the microwave on high is 11.67 A.





(b)  Please calculate the amount of energy the microwave oven used.
      Given
V = 120 V




E = P x ∆t
P = 1400 W




   = 1400 W x 0.083333333 h
    ∆t = 300 s = 0.083333333
h

   = 116.67 W∙h
  I = 11.67 A
Therefore, the amount of energy the microwave oven used is 116.67 W∙h.
4.  Many electrical appliances still use energy when they are “off”.  They are really on standby.  The standby rating of a VCR is 5.0 W.  If it is plugged into 120 V, then what current is it using in standby mode?

   Given


 P = 5.0 W

   

      I 
=   P


V = 120 V




     V


  I = ?





= 5.0 W







    120 V








= 0.042 A






    Therefore, the current on standby mode is 0.042 A.
5. (a)  Please calculate the energy an answering machine used over a 24 hour 
          period while on its 4.0 W standby mode.
Given

∆t = 24 h






E = P  x ∆t
P = 4.0 W






   = 4.0 W x 24h
E = ?







   = 96 W∙h     
Therefore, the energy an answering machine uses over a 
24 hour period while on standby is 96 W∙h.     
(b)  What current is the answering machine using if it has a 6.0 V plug in adapter?

Given
∆t = 1440 s




  I =     P
     
P  =  4.0 W





  V
E  = 345 600 J



    =  4.0 W

V = 6.0 V





6.0V
I = ?





    = 0.67A

Therefore the current the answering machine is using is 0.67 A.
Calculating Cost Practice – Answers
1. Assume the rate for the electrical energy is 0.000 009 ¢/J. Please calculate

    the cost to use a hair dryer that draws 4.4 A at 120 V for 5.0 minutes.
Given

Rate = 0.000 009 ¢/J


Cost  = Energy Consumed x Rate

I = 4.4 A






V = 120V




      E = V x I x ∆t
∆t = 5 mins = 300 s

 
         = 120 V x 4.4A x 300s 

Cost = ?




         = 158400 J

E = ?








Cost  = Energy Consumed x Rate








         = 158400J x 0.000 009 ¢/J








= 1.43¢
Therefore, the cost to use the hairdryer is 1.43¢.









2. An 820 W car block heater, hooked into a 120 V circuit, is left on for 8.0 h. If 
    the rate is 9.52 ¢/kW∙h then how much does it cost to heat the car?
Given

P = 820 W

Rate = 9.52¢/kW∙h     

Cost  = Energy Consumed x Rate


V = 120V





∆t = 8 h 



      E =  P x ∆t
Cost = ?



         = 820 W x 8h    

 
    

E = ?




         = 6560 W∙h     = 6.560 kW∙h
 Cost = Energy Consumed x Rate








= 6.560 kW∙h x 9.52¢/kW∙h     







= 62.4512 ¢
         

Therefore, the cost to use the car block heater for 8.0h is 62.45¢.
3. A computer that operates at 120 V and draws 4.0 A was used for 36 hours of

    office time. If the rate for the electrical energy is 8.24 ¢/kW∙h then what does it 
    cost to operate the computer?

Given

V = 120 V




Cost  = Energy Consumed x Rate

I = 4.0 A

∆t = 36 h




      E = V x I x ∆t
Rate = 8.24¢/kW∙h     



= 120V x 4.0A x 36 h

Cost = ?





= 17280 W∙h = 17.280 kW∙h

E = ?






         

 
    


Cost  = Energy Consumed x Rate





         
         


= 17.280 kW∙h x 8.24 ¢/kW∙h     



        




= 142.3872¢

Therefore, the cost to operate the computer for 36h is 142.39¢ or $1.42.
4. Read the meter below shown two months apart.  Then calculate the cost to the   

    home owner if the rate is [image: image1.wmf]$0.0865/kWh.


    3
    8
    7
     3
     0    kW∙h
     
      8        4        1         5        7    kW∙h

Given
Rate: $0.0865 / kW∙h

Total Energy Consumption: 84157 kW∙h – 38730 kW∙h = 45427 kW∙h
Cost = ?



Cost  = Energy Consumed x Rate





= 45427 kW∙h x $0.0865 / kW∙h




= $3929.4355

Therefore, the cost to the homeowner is $3,929.44.

5. Read the meter below shown at two different dates. Then calculate the cost to   

    the home owner if the rate is [image: image2.wmf]$0.0722/kWh.

    
2
    3
      9
        3
0    kW∙h
  2          1          7          6        9    kW∙h

Given

Rate: $0.0722 / kW∙h

Total Energy Consumption: 23930 kW∙h – 21769 kW∙h = 2161 kW∙h
Cost = ?




Cost  = Energy Consumed x Rate





= 2161 kW∙h x $0.0722 / kW∙h




= $156.0242

Therefore, the cost to the homeowner is $156.02.

6. Read the meter below shown at two different dates. Then calculate the cost to 

    the home owner if the rate is $0.0642/kWh.

[image: image3.wmf]
    
    4
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3    kW∙h
   4          2          4          9         1    kW∙h

Given

Rate: $0.0642 / kW∙h

Total Energy Consumption: 42491 kW∙h – 41753 kW∙h = 738 kW∙h
Cost = ?




Cost  = Energy Consumed x Rate





= 738 kW∙h x $0.0642 / kW∙h




= $47.3796

Therefore, the cost to the homeowner is $47.38.
