SPH 3UI - Day 21

Static Electricity

	time
	

	
	Take up test

	
	Are you Ready? Pg 420

	HW
	R+MN 12.1 Q # 1,2,3,4,7


Static Electricity

Tell me what you know… write this stuff down as they explain it…

Electric charge – a natural property of matter (like mass, volume) described as positive or negative.  But what is charge?  We don’t know.

[image: image1.png]Section 12.7 — Power in Electric Circuits

Read and make notes Section 12.7
Define Power, Watt
Memorize three formulas for power in a circuit. -
Work through Sample problem 1-3 page 462-463

If electricity costs $0.03 per MegaJoule (MJ) how much does it cost to run your 1500W hairdryer for 10
minutes?

Describe what a kilowatt hour is. (Is it power or energy or what? What is the equivalent number
of MJ?)

Meter Reading

On your house somewhere is a meter that looks something like this. ..

e

(b) March 1 reading kilowatt hours

multiply by 10
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(a) Notice that the dials on this typical electric meter
have pointers which move (reading left to right)
counterclockwise, then clockwise, then
counterclockwise, and finally clockwise.

Some meters have 5 dials while some have only four dials. To read a meter you simply record the numbers
from left to right as indicated by the dials. If there are only four dials you multiply by 10 to get five digits.

Ex.

Ex





Static charge – a stationary build up of charge – how?


Talk about atomic structure, transfer of electrons not protons.

Law of Charges – 
opposites attract – why??? – just because 





likes repel





charged attract neutral – why? – charge migration on object

Talk about Inv 12.1.1 pg 425

Electrostatic Series – a table showing relative electron attracting ability of various materials – see pg 427

Charging by friction – rub two things together, one will become positive and one will become negative due to different pull on electrons

Electroscope – measures if charge is present, amount of charge and possibly type of charge.
SPH 3UI - Day 22

Charging and Electric Fields

	time
	

	5 
	Take up HW

	
	Notes

	HW
	             12.1  P#1-5

R+MN  12.2  P# 1,2  Q# 1-4

	
	


Charging…

…by Contact – touch charged object to a neutral object



start



  touch



separate






e-







charge is














same as














original














rod

you try negative rod…

…by Induction – do NOT touch the neutral object with the charged object




start




close but no touchy!



1





2




















Ground



remove ground then rod












Charge is opposite



3


e-


4


original rod




you try with negative rod

What are force fields?  Do they exist?  Yes – sort of

Gravity is a force field – it is a pull force field.  

What is a field???  Does gravity need an object to act on to exist?  This pen has gravity acting on it, but if the pen weren’t there would gravity still exist there?

The field is that area within which a force may act.  It is intangible but measurable.

Other fields?? – electric, magnetic, others???

Electric Fields

Every charged object creates an electric field of force in the space around it and any other charged object in that field will experience an electric force.

This field (∞ but weaker with distance) is often represented with field lines.  These field lines show the direction of the electric force on a “theoretically” small POSITIVE test charge in that field.  (small so that it doesn’t affect the field and positive just because).  Strength is indicated by the density of the field lines.

what about here, here and here…








vs.




vs.












vs.


note the difference in field  for attract vs. repel.

you try…


Note:  field lines never cross!!

For point objects the field lines are quite curved.  To get a uniform field we need to use charged rectangular plates.


  + + + + + + + + + + + + + + + + + + + + + + + 



  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

How much force is experienced?

Coulombs’s Law

constant
charge 1
charge 2


Electric Force









distance between charges

Do Lab Exercise 12.2.1 pg 434 orally

The Coulomb is the unit of charge – coulomb had no idea how many electrons this was (the electron hadn’t been discovered yet) but he measured properties about it.

Once the electron was discovered it was found that…

1 e- = 1.6*10-19 C  (the electron is small!!)



So…  1 C = 
1
 = 
6.24*1018 electrons





1.6*10-19 e-








number of e- (or p+)



charge on object









elementary charge (1.6*10-19C)

Do sample pg 435

SPH 3UI - Day 23

Conventional Current and Electrical Quantities

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN 12.3  P#1-5  Q#1-8

            12.4  P#1-6

            12.5 P#1-6

            Ohmzone handout

	
	


Tell me about current electricity…(not just that it is happening right now – current – get it?)

Current Electricity – flowing charges along a path – usually e- but could be other things like ions or positive holes

Electron flow – the movement of electrons from the negative terminal to the positive terminal

Conventional current – positive charge flow.  The movement of positive holes from the positive terminal to the negative terminal (blinking christmas lights, car wheels on TV that look like they are going backward)

Talk about Franklin!  SPH 3UI uses conventional current!!

See figure 3 pg 439

The Electrical Quantities

See if they can come up with these (Current, Potential Difference, Resistance
Current – measures how many positive holes pass a given point in one second
· Unit 

( Ampere (amp)  ( A

· Symbol 
( I  (I don’t know why)

· Definition 
( 1 amp = 1 coulomb
=
6.24*1018e
  1 second


      sec

· Formula 
(  I = Q
    t

· Instrument (  ammeter -            - connected in series

Do sample 1,2,3 pg 437 – 438

· Direct current - (DC) – current moves in one direction

ex.  batteries

· Alternating current – (AC) – current moves back and forth

ex.  wall sockets – 60 Hz – overheads lights are blinking!

· 2nd biggest Australian band (Wiggles are number 1)

AC ( DC

Potential Difference – voltage isn’t a word! – measures the amount of energy given off by the positive hole across part of the circuit.

· Loads cause decrease in potential
· Battery (or source) causes increase in potential
· Unit

(  volt  (  V

· Symbol
(  V

· Definition
(  1 volt  =     1 Joule
    1 coulomb
· Formula
(  V = E
    Q
· Instrument
( voltmeter -               - connected in parallel (difference needs
 two points)

E = V * Q

but Q = I * t
from above


So..





Do sample 1,2 pg 444

Resistance – measures how much the load “fights” the flow of positive holes.  The greater the resistance the greater the energy released by the current as it passes.

· You use electrical energy, not electrons! 1 electron in = 1 electron out 




· How fast does electricity move? Turn on lights! Actually very slow but the wires are full – like a full water hose.  
· Unit

( Ohm
( Ω
· Symbol 
(  R

· Definition
(  1 ohm =   1 volt
  1 ampere 

· Formula
( R = V
    I

· Instrument
( ohmmeter -             - connected in series without the source


Ohm’s Law

Do sample problem 1 pg 453

Electric Circuits (Ohmzone)

Name:____________________________

1.  Log on to http://www.article19.com/shockwave/oz.htm
2.  Be sure to read all of the instructions on the left side of the page.

3.  Click on “the hand”.

4.  Click on “building a series circuit”.  Click OK.

5.  In a series circuit, circuit elements are connected ___________________________________.  

     This provides only  _______________________________ for the current to flow.  

     Pull one of the lights out of the circuit.  The other light goes ________ because the 

     circuit is ____________.

6.  Click on “the hand”.  Click on “building a parallel circuit”.  Click OK.

     A parallel circuit provides _________________________________ for the current to flow.  

     Pull one of the lights out of the circuit.  The other light ____________________.  

    What advantages does a parallel circuit have?

7.  Click on “the hand”.  Click on “current in a series circuit”.  Click OK.

     What is the reading on the ammeter?____________________

     Move the ammeter to another spot in the circuit.  What is the reading now?________________

     Move the ammeter to another spot in the circuit.  What is the reading now?________________

     Make a general statement about the current in a series circuit.

Click on “clear”.  Build your own series circuit and test to see if your statement is true.  If it is not true, revise your statement and re-test.

8.  Click on “the hand”.  Click on “current in a parallel circuit”.  Click OK.

a)  Place the ammeter directly after the battery.  

                                                                      The reading on the ammeter is ______________.

b)  Place the ammeter directly after the purple resistor.  

                                                                      The reading on the ammeter is ______________.

c)  Place the ammeter directly after the light bulb.  

                                                                      The reading on the ammeter is ______________.

d)  Place the ammeter directly after the green resistor.  

                                                                      The reading on the ammeter is ______________.

Add up the current along each path (  b + c + d = ____________________

Compare your answer to the reading in a). ___________________________

Make a general statement about the current in a parallel circuit.

Click on “clear”.  Build your own parallel circuit and test to see if your statement is true.  If it is not true, revise your statement and re-test.

9.  Click on “the hand”.  Click on “voltage in a series circuit”.  Click OK.

a)  Place the voltmeter across the source.  

                                                                      The reading on the voltmeter is ______________.

b)  Place the voltmeter across the green resistor.  

                                                                      The reading on the voltmeter is ______________.

c)  Place the voltmeter across the purple resistor.  

                                                                      The reading on the voltmeter is ______________.

d)  Place the voltmeter across the light bulb.  

                                                                      The reading on the voltmeter is ______________.

Add up the voltage across each load (  b + c + d = ____________________

Compare your answer to the reading in a). ___________________________

Make a general statement about the current in a parallel circuit.

Click on “clear”.  Build your own parallel circuit and test to see if your statement is true.  If it is not true, revise your statement and re-test.

10.  Click on “the hand”.  Click on “voltage in a parallel circuit”.  Click OK.

a)  Place the voltmeter across the source.  

                                                                      The reading on the voltmeter is ______________.

b)  Place the voltmeter across the green resistor.  

                                                                      The reading on the voltmeter is ______________.

c)  Place the voltmeter across the purple resistor.  

                                                                      The reading on the voltmeter is ______________.

d)  Place the voltmeter across the light bulb.  

                                                                      The reading on the voltmeter is ______________.

What do you notice about your answers for a, b, c, d?

Make a general statement about the current in a parallel circuit.

You cannot create or destroy energy!!!  This is a known Law of Physics!   If voltage is a measure of energy how can your result possibly be true?     This is important to figure out !!!

Click on “clear”.  Build your own parallel circuit and test to see if your statement is true.  If it is not true, revise your statement and re-test.

SPH 3UI - Day 24

Equivalent Resistance and Kirchoff’s

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN 12.5  P# 2,3   Q# 1-6

            12.6  P#7-11  Q#1-5              2 days

            handout – circuits review

	
	


Equivalent Resistance

Series Resistors – Demo this




   
   Ω










     Ω

Overall resistance = 








   Ω

When resistors are added in series their resistances are simply added.


Parallel Resistors – Demo this









Ω
    Ω

Ω
Overall resistance =




When resistors are added in parallel the overall resistance drops!!



Complex Circuits – Demo this


Can be calculated as  (have some people do each calculation)

· (a + b + d in series) in parallel with c

· (a + c + d in series) in parallel with b

· (b + c in parallel) in series with (a) and (d)




a









b

c








d

For complex circuits find the equivalent resistance of the parallel sections first then add that equivalent resistance is with the other series resistors.

Kirchoff’s Laws

Remember conservation of energy and conservation of mass.

Voltage – what’s wrong with this…



    8V




   
   2 V










  3 V   








    2 V
   

Change to 9V used – energy destroyed

The voltage drops around any complete circuit must equal the voltage increases.



  6V
what is the voltage along each path





Current – what’s wrong with this…


3 A











   1A

  1A


At any junction current in must equal current out.
Do sample 1,2 pg 449

Summary

In Series:

the total resistance is the sum of all the individual resistances.


the current is the same at any point in the circuit – conservation of mass

the sum of potential drops equals the potential rise at source – cons. of energy
In Parallel


the total current through the paths must equal the current out of source


the voltage drop along each path is the same


resistance follows this equation – more resistors = less resistance!!

 1  
=
 1
+
 1
+
 1


Rtot

R1

R2

R3

Like a highway with more than one lane

eg] Solve – 
total resistance



voltage drop through each resistor

the current through each resistor

         10V
    10(






 3(
     15(


Are houses wired in series or parallel? parallel – if one burns out the rest still work
Circuits Review

1. Find the overall resistance.

2a.  In 1a, if the current is 3 amps what is the voltage drop at the resistor?

2b.  What must be the potential increase of the battery?

3a.  In 1b, if the potential increase at the battery is 18V, what is the current in the circuit?

3b.  Using your answer to 3a, calculate the potential drop across each resistor.

4a.  In question 1c, if the current at “ i “ is 2.5 amps what must the total current of

       “ ii “ and “ iii “ be equal to?

4b.  What is the current at “ iv “?

5. Draw a circuit that has a 6V battery, a light (3(), 2 resistors of 6( each and a switch all in series?

6. Add in devises to measure the current after each item and the voltage across each item.

7. Add in a 50( resistor in parallel.

8. Calculate R, I, V for each item in 5 and 7.

SPH 3UI - Day 25

Work period

	time
	

	10 
	Take up HW

	
	Finish yesterday’s work

	
	WP for 12.1-12.6

	
	Videos – TVO Electricity – 4,5,6


SPH 3UI - Day 26

Electrical Power

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN  12.7  P#1-8  Q#1-8

             Meter Reading Handout/ass’t

             Quiz tomorrow - circuits


Are houses wired in series or parallel? Why?  What danger does this pose?

Electrical Power

What is power?  _________ is a more powerful skater than I am.  Why?  Race - same weight, same distance, less time.

Power is the rate of using energy.





bigger E = bigger P
less time = bigger P





J
=
Watt (W)





s

For Electricity ( 
E = V I t


So …

P = V I t






t





but V=IR



but I = V








   R



P = I R I





P = V V











R


ex.  If electricity costs $0.03 per MJ, how much does it cost to run your 1500W hairdryer for 5 min?

E = P t
=
1500 * 300
=
0.45 MJ * $0.03/MJ
=
$0.0135


What is a kilowatt hour?  It is a measure of energy (P * t)

kW * hr
= 1000 J  * 3600 s
=
3.6 MJ




   s

do meter reading handout


SPH 3UI - Day 27

Magnets

	time
	

	
	Take up HW

	
	Quiz – circuits (take up in class??)

	
	Notes

	HW
	R+MN  13.1  P#1-6    Q# 1-4

              

	
	


Magnets

Tell me what you know.

Poles – end of the magnet where the magnetic force is strongest.

North Pole (N-pole or North seeking pole) – points in a geographically northerly direction

South Pole (S-pole or South seeking pole) – points in a geographically southerly direction

Opposite poles attract, same poles repel, magnetized attracts unmagnetized?? (if magnetically possible)

Earth

North magnetic pole;  North geographic pole;  South pole of magnet Earth


moves…


what season is shown for us?



Magnets also have a force field – the space around a magnet in which magnetic forces are exerted – represented by a series of lines with a direction equal to the direction an N pole of a compass would point.






Demo activity 13.1.1

Copy characteristics of Magnetic Field Lines pg 473-474

Show TVO Earth’s Field – 10 min

SPH 3UI - Day 28

Magnetic Storm Video (50 min)

	time
	

	10 
	Take up HW

	50
	Video – Magnetic Storm

	
	

	HW
	R+MN  13.2   P #1-5  Try this pg 476

	
	


SPH 3UI - Day 29

Oersted’s Discovery & Solenoids

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN  13.3  P #1-3

13.4 P#1-6  Q#1-5

Quiz soon


13.3 Oersted’s Discovery

Demo compass around a current carrying conductor

Principle of Electromagnetism – when an electric current moves through a conductor, a magnetic field is created in the region around the conductor.

Right hand rule (1) for conductors – “hold” the conductor in your right hand with thumb in the direction of current (POSITIVE flow).  The curled fingers point in the direction of the magnetic field lines.








How do you make an electromagnet?  Coil the wire.







Magnetic field of a solenoid (coil) - inside the coil the field lines cannot overlap.  They become very densely packed and hence create a strong magnet.  This magnet can be turned on and off – electromagnet!

Right hand rule (2) for coils – use your right hand fingers to show the direction of current in the coil.  The thumb will point to the N-pole.

Demo magnetic field of coil

How do I increase the strength of the magnetic field in the coil?

Factors Affecting Magnetic Field Strength

1. Current – more current, more force.  For air coils I α F

2. Number of loops – more loops, more force.  For air coils # loops α F

3. Core material – the core can become an induced magnet increasing the field strength. ex. iron

· Relative Magnetic Permeability (  K

K
=
magnetic field strength with material as core





magnetic field strength in a vacuum



K α F

Types of Magnetism

· Ferromagnetism – can easily be induced to become a magnet

ex.  Fe, Ni, Co
K is very big

· Paramagnetism – can only slightly be induced to become a magnet

ex.  O2, Al

K is slightly greater than 1

· Diamagnetism – causes a slight decrease in the magnetic field

ex.  Cu, H2O, Ag, wood

K is slightly less than 1

do sample pg 486

Show TVO # 2 & 3

SPH 3UI - Day 30

Motor Principle

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN  13.5  Q#1-4

13.6 P#1-6

Chapter 13 review #1-14

Make your own motor for bonus marks

Quiz tomorrow chapter 13


What if…



Field lines in same direction = repel






Field lines in opposite direction = attract
So… What if…


repel

    attract







movement

`

Right hand rule (3) for motion – fingers of right hand in direction of external magnetic field, thumb in direction of current (positive!), palm shows direction of force on conductor.

Demo with horseshoe magnet

Do Inv 13.5.1 pg 492 orally

Demo large motor 

Show TVO magnetism # 3,4

SPH 3UI - Day 31

Faraday & Lenz

	time
	

	
	Take up HW

	
	Quiz – Chapter 13

	
	Notes

	HW
	R+MN  14.1 Q#1-6 

             14.2  P#1-3  Q#1-4

             14.3  Q#1,3,4


14.1 Faraday’s Ring

review – 
moving current causes magnetic field



so what will a moving magnetic field do?

A changing magnetic field induces a current in a conductor – Law of Electromagnetic Induction

Demo Inv 14.1.1 pg 508

Talk about ‘try this’ pg 510 and diagrams pg 511

Demo Act 14.2.1 pg 513

Lenz’s Law – an induced current in a coil is in a direction such that it’s magnetic field opposes the motion of the inducing field

Explain that it must be this way or you could get infinite velocity if you had a coil long enough with a magnet moving through it – or circular coil.

Overhead

Demo with copper pipes, chalk, stirring magnet.

??Video – bill nye magnetism??

SPH 3UI - Day 32

transformers

	time
	

	5 
	Take up HW

	
	Notes

	HW
	R+MN  14.4  P#1-5  Q#1-3

	
	


14.4  Transformers

(more than meets the eye)

Remember Faraday’s ring









As the switch is closed a magnetic field is produced in the primary coil.  This magnetic field extends into the secondary coil inducing a current in the secondary coil.  By adjusting the number of coils we can increase or decrease the current and voltage.  -  Must be AC – that’s why our system is AC for transmission at high voltage – less resistance.

Step Up Transformer






33




BUT…You can’t create or destroy energy so if you get more voltage what gives?

The calculation is actually done with power but if we use a 1 second interval we have energy.

Coil 1



Coil 2

P1 = V1I1



P2 = V2I2
But P1 = P2 (conservation of energy – assume ideal)

So…
V1I1 = V2I2


I2
=  V1I1
but V2>V1 and I1 hasn’t changed so I2 


      V2
(Current decreases!
Step Down Transformer – same idea but voltage decreases and current increases











Note: reversal




33




In an ideal transformer

stop here and develop formula below



but 
Vs   =   Ps


Vs   =   Ps   *   Ip

 Vs   =  Ip
  

    Is
       

Vp
    Is
       Pp

 Vp       Is



Vp   =   Pp


    Ip

Demo transformer

Do sample pg 527

SPH 3UI - Day 33

Work period

	time
	

	5
	Take up HW

	
	??TVO videos – electromagnetism #4,5,6  (or 1,2,3 if not already shown)??

Work period

	
	R+MN 14.5  Q#1-4

            Chapter 14 review #1,2,3,4,6,10

            Unit 5 review # 1,2,4,7- 10, 12-19, 21,25,26,27,29,30


Day 34

video

	time
	

	5
	Take up HW

	
	Electricity Wars video

	
	Continue WP


Day 35

test

	time
	

	
	Test – Electricity and Magnetism – Chapter 12,13,14
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F = k Q1 Q2


	   d2





Q = Ne





A





V





E = V I t








Resistor





O





V = I R





          Ω





RT	=	R1	+	R2	+	R3	…








          Ω





  1		  1		 1		1





  RT	=	  R1	+	R2	+	R3	…








If current were to keep going around the circuit you would end up getting ∞ voltage.  This cannot happen.  Energy created.





For parallel circuits the voltage drops along each path must be the same. (not necessarily equal to the source)





-Destroyed electrons


-Change to 4 A moving


-Created electrons





P  =  E


	t





P = V I








P  =  V2


	R





P = I2 R
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A current moving perpendicular to a magnetic field experiences a force.





What could this be used for?





A MOTOR!





The force experienced depends on the strength of the external magnetic field and the current through the conductor.

















		


     N





 o





     S





G





It’s is like taking the magnet produced on the left and plunging it into a solenoid with more coils!  You get a higher voltage!!











3 coils


	   9 coils





Motor





AC











3 coils


	   9 coils





AC





Motor





Vs   =   Ns	      =   Ip	


Vp        Np           Is








