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Chapter 16: Electricity
- ________________ – an electrical property of matter that 
                              creates electric and magnetic forces and 
                              interactions


                   - creates shock when you touch something


                      - Ex: rub balloon on hair



                       - attracts to hair


                      - Ex: rub 2 balloons on hair



                       - balloons repel each other


- 2 types of charges



- type on balloon



- type on hair


- each balloon received its charge in the same manner 

    so they must have _____________ charge


* like chares _________*

- hair and balloon attracted


* opposite charges _______________ *

QUICK REVIEW

- all matter is made of atoms

- atoms made of protons, neutrons, and electrons

- protons and neutrons located in ____________
- electrons located in cloud surrounding nucleus

- electrons are “-“ charged, protons are “+” charged

- objects are usually neutral 
              - equal number of protons and electrons
      - gain electrons =  “____“ charge

      - lose electrons =  “_____” charge

- SI unit for charge is the ____________ (C)


- electron and proton are equal and opposite in charge:



 electron = -1.6 x 10-19 C



 proton = 1.6 x 10-19 C


- total charge depends on _________ between number 
           of protons and electrons


- always a multiple of 1.6 x 10-19 C

- _________ – a material in which charges can move freely 

                        and that can carry an electric current

- ________ – a material that does not transfer current easily


             - Ex: electrical cord



                - plastic coating: insulator



                - copper wire: conductor

* electrons are the only sub-atomic particle that can________ *

4 ways to charge objects

1. charging by _______________

- when objects rub, ___________ can move



- which direction they move depends on what the 

    materials are made of


- one material gains electrons; “-“ charge


- one material loses electrons; “+” charge

2. charge by contact or ___________

- charge an object, touch other object


- charge will move 


- Ex: charge a rod negatively



- touch neutral door knob



- electrons move from rod to door knob



- door knob is now “______“ charge
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3. charge by ____________________

- charged object is brought near neutral object


- like charges in neutral object are repelled


- Ex: charge rod negatively



- bring near neutral door knob



- electrons in door knob move (_______can’t)



- part by rod will be “+” charged


- overall, still _______ but each side will have net 

   charge
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4. ___________________

- much like induction only neutral object is an 

   insulator so electrons can’t move as freely


- ___________; slightly “+” charge attracted to 

                  negative object

- not as dramatic of separation of charge


- protons and electrons _____ together, just 

  move slightly
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- _________________ – the force of attraction or repulsion

                            between objects due to _________

     - varies depending on the amount of charge on each 

         object and the distance between them

     - electric force is __________ to the product of the 

         charges of the objects

 
  - Ex: double the charge of 1 object



   - electric force between objects doubles
     - force is inversely proportional to the _____ of the 

        distance between 2 objects


- Ex: distance doubles
                   - force decreases by factor of 4

         distance quadruples, force is 1/16
- electric _____ – a region in space around a charged object 

                          that causes a stationary charged object to
                            experience an ____________ force


                 - another charged particle in that field will 
                            experience an electric force from the ____
                            object
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- electric ______ _____ – point the direction of the electric  

                                   force on a positive charge


                        - lines never ________ each other
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                        - number of lines indicate ________ of 
                                   field



                      - more lines, stronger force

- _______ potential energy – the ability to move an electric 

                                                charge from one point to 

                                                another


          - similar to ________________ potential energy



        - higher in air = more potential energy



        - rolls down hill; loses _____________

         - negative charges will move away from each 
                    other



         - as they move apart, affect of first charge 
                            on second will ______________

          - referring to gravitational potential energy;



         - as you move object upwards, you add P.E.


          - moving a force inside of an electric field can 
                      add electric potential energy
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- _________________ - the work that must be done against
                                     electric forces to move a unit charge
                                     from one point to the other

                             - SI unit is volt (__) or J/C

                             - often called voltage

- ____ – a device that is a source of electric current because

            of a potential difference, or voltage, between the 
            terminals


- make up batteries


- may be several cells connected together
- ___ terminals (positive and negative)

- contain ___________________

- solution that conducts electricity

- contains 2 electrodes


- made of different _________________
- dry cell and wet cell


- refers to type of electrolyte


- dry cell – ______like, flashlight batteries


- wet cell – ______, car batteries

- most cells have 1.5v potential difference

- _________ – the rate that electric charges move through a 

                  conductor


       - travel from negative terminal, through circuit,
                  back to positive terminal


        - SI unit is __________ (amp)

                    1 C of charge moving past a point in 1 second
- 2 types

1. ____________ current


- current moving in one direction (battery)

2. ______________ current


- current in more than one ________________

- current made of moving electrons (in metals)


- may have positive and negative charges



- Ex: our bodies




- mostly __________ charge movement




- sodium (Na+) and potassium (K+) pumps





- move “+” charges across membranes 

   to send messages on _______ system

- __________ current – the current made of positive charge 

                                        that would have the same affect as
                                        the actual motion of charge in the
                                        material


                             - direction of current is opposite the
                                        flow of electrons

- ________ – the opposition posed by a material or a device 

                      to the flow of current


           - caused by ___________ friction


              - Ex: light bulb filaments



               - dim 40 W bulb filament has more 
                                  ___________ than bright 180 W bulb 
                                  filament


          - causes electrical devices to warm up



      - K.E. of electrons is changed to ______ heat

Ohm’s Law

Resistance = voltage/ current;  R= V/I;  I = V/R; V= IR 



- SI unit is the Ohm or volts/amp


- ______ – special type of conductor used to control current

- resistance depends on:


1. type of ________________

2. cross sectional area 

              - increase area, ______________ resistance

3. ___________________ (lower, less resistance)


4. _________ (longer, more resistance)


- Ex: speaker wire



- high volume; want low resistance in wires



- thicker wire; louder and better quality sound



- longer wire, cause speaker to play softer

Practice

1. Find the resistance of a portable lantern that uses a 24 V 

    power supply and draws a current of .8 A.
2. The current in a resistor is .5 A when connected across a

     voltage of 120 V.  What is the resistance?

3. The current in a handheld in a video game is .5 A.  If the 

     resistance of the game’s circuitry is 12 Ω, what is the 

     voltage produced by the battery?

4. A 1.5 V battery is connected to a small light bulb with a 

    resistance of 3.5 Ω.  What is the current in the bulb?

Answers

1.  
2.
3.

4. 

- good conductors have low resistance


- electrons allowed to move _____________
- ___________________-

- materials that have zero resistance when temperature

          falls below a ______________ temperature


- temperature ranges from -458°F to -189°F

- less resistance; more efficient

- semi-conductors


- properties between a conductor and an insulator


- ______ – insulators; add ________- great conductors

- insulators


- lots of resistance


- used to prevent electricity from leaking


- Ex: plastic coating on wires


- ground



- wire run between charged object and ground



- provides pathway for excess _____________
Circuits

- electric ______– a set of electrical components connected 

                              such that they provide one or more 
                              complete paths for the movement of 
                              ______________

                   - closed circuit



                - complete _____ from battery (energy 
                                   source), through component, back to 
                                   source


                    - open circuit



                 - break in loop




             - no charge flow; no current

- ___________ – opens and closes a circuit


- Ex: light switch, on/off switch



- knife switch

- ____________________ – a graphical representation of a 
                                     circuit that uses lines to represent 
                                     wires and different symbols to 
                                     represent components 

Common Symbols

[image: image8.png]Component
Wire or conductor

Symbol used
this book

Explanation

‘Wires that connect elements are
conductors.

Resistor

Resistors are shown as wires with
‘multiple bends, indicating resistance

W | oasiraight path.
Bulbor lamp
The winding of the flament indirectly
indicates that the light bulbis a resistor;
something that impedes the movement
o electrons or the flow of charge.
Battery or other

direct current source.

The difference in line height indicates a
voltage between positive and negative
terminals of the battery. The taller line:
represents the positive terminal of the
battery.

Switch

open

Closed

open

Closed

The smallcircles indicate the two places
where the switch makes contact with the
wires. Most switches work by breaking
only oneof the contacts, not both,





2 types of Circuits

1. ___________ circuits


- components of a circuit that form a _______ path for 

   current


- amount of ______ that enters a device equals amount 

   that leaves


- _________________is always the same throughout


- ______________ may vary


- _________________ may vary


- if path is broken, circuit does not work



- Ex: old Christmas lights




- one bulb out; all bulbs out




- total resistance = sum of all resistors




       RT = R1 + R2 + R3
2. ____________________ circuits


- a circuit in which all of the components are 

   connected to each other side by side


- ________________ across each device is same


- _________________ varies


- path is broken, circuit still _____________


- alternate path for electrons to follow



- if one device offers less resistance more charge 

   with more through it




- less _________________


- total resistance is inverse of sum of inverse 

    resistances ???


1/RT = 1/R1 + 1/R2 +1/R3 + 1/R4 …etc.

- ____________ energy – the energy that is associated with 

                                 charged particles because of their 
                                 positions

- electric _______ – rate at which electrical work is done


                   - charge moves it loses energy



                 - energy is used for work




                - Ex: turning a motor


power = current x voltage

P=IV


- SI unit is the watt (W)



1A x 1V


- power lost by resistor



P=I²R = V²/R

- power companies charge for ________________(kWh) of 

   energy used


1KW·h = 3.6 x 106 J

        - price ranges from ___ to ___ cents per kWh

- plug in too many devices, ________________ is lowered


- wire carries too much current (overloaded)


- may cause _____________
- short circuit


- electricity takes __________________ path



- Ex: worn insulation


- very dangerous

- ____ – an electrical device that contains a metal strip that 

             melts when current in the circuit becomes too great


   - current is too high, melts strip of metal, breaks 

       circuit


- “blown” fuse must be ______________
- _____________________ – a switch that opens a circuit 

                             automatically when the current exceeds a
                             certain value


                   - use bi-metallic strip



               - 2 different metals _________ together


                   - ______ need to be replaced when tripped
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