. CH. 17 WELCOME TO THE WONDERFUL WORLD

. 7th Physical Science

17.1 ELECTROSTATICS

o Atom (Pg. 10)
¢ +chargeon

e -charge on

¢ Ochargeon

Figure 1 Protons
and neutrons make
up the center of
the atom, the
nucleus. Eloctrons
ave found outside
the nucleus.

OF
ELECTROMAGNETISM!
»— Electron
Proton

Nucleus -.(

7 Newutron




17.1 ELECTROSTATICS

Pg. 9 #1
+ charge on an object by [gaining][losing] electrons

- charge on an object by [gaining][losing] electrons

#2 Like charges . Opposites

What is the unit for electric charge?
Coulomb

17.1 ELECTROSTATICS

Coulomb’s Law

For

Electric Force

(pg. 1)



17.1 ELECTROSTATICS

oElectric (Coulomb) force

R - 2 4] O

o

+ um ) + — am mm) —

- -+

17.1 ELECTROSTATICS

o Coulomb’s Law for Electric Force

o Coulomb’s constant
k. =8.987551 x 10° Nm?2/C?

< 4




17.1 ELECTROSTATICS (PG. 1)

Electric force (unit )=7?
Electric field (unit )=7?

Static electricity = ?

17.1 ELECTROSTATICS

Electric force (unit N) = push/pull between charges
Electric field (unit N/C) = space around a charged object

Static electricity = charges that are not moving



17.1 ELECTROSTATICS: PG. 9

How to charge up

17.1 ELECTROSTATICS
oHow to charge up ?
Friction Conduction Induction

S

=5

o

e

RS .
The friction of rubbing o When a negatively charged A negatively charged balloon
balloon on your hair causes plastic ruler touches an makes a small section of a
electrons to move from uncharged metal rod, metal beam have a positive
your hair to the balloon, the electrons in the ruler charge through induction.
Your hair and the balloon travel to the rod, The Electrons in the metal are
become oppositely charged rod becomes negatively repelled by and move away

and attract each other. charged by conduction. from the balloon.




METHODS OF CHARGING Up

o Describe the methods you observe in this clip:

o http://www.youtube.com/watch?v=EURZLIQfM7k&NR=1&fea
ture=fvwp (Mr. Bean static electricity)

17.1 ELECTROSTATICS

o Pg. 10

Q) Label the following pictures as examples of conduction, indwction, fricrion, or clectric disclarge



http://www.youtube.com/watch?v=EURZLiQfM7k&NR=1&feature=fvwp
http://www.youtube.com/watch?v=EURZLiQfM7k&NR=1&feature=fvwp

17.1 ELECTROSTATICS

Charge is conserved

17.1 ELECTROSTATICS

o How to detect charge: electroscope

o Can the electroscope detect
if the charge is positive or negative?

[yes][no]




17.1 ELECTROSTATICS

o Charges can move

o - charged metal rod. Touch another metal rod. What happens?
o + charged metal rod. Touch another metal rod. What happens?
o Some materials are better at letting charges move than others.

o This is good at letting charges move: [conductor][insulator]
o This is bad at letting charges move: [conductor][insulator]

17.1 ELECTROSTATICS

CONDUCTOR INSULATOR

(o]




17.1 ELECTROSTATICS

o Which parts are conductors? Insulators?

17.1 ELECTROSTATICS

o Earthis a big sink for electric charge




17.1 ELECTROSTATICS
o How does static electricity build up?

o Pupov: htto://www.voutube.com/watch?v=HDeFBAT1IEo
®© Original Artist

Reproduction rights obtainable from Wi, >_electricity.asp
www. CartoonStock com ¥

"I told you nylon carpets were a mistake."

17.1 ELECTROSTATICS

o Why do static shocks happen on hot dry days?

B¢ productionlnghtslobtainableifrom;

CannnnStark’crom

10


http://www.youtube.com/watch?v=HDeFBAT1IEo
http://www.cartoonstock.com/directory/s/static_electricity.asp

17.1 ELECTROSTATICS

o How to avoid static cling of socks in the dryer?

YOU NEED TO START USING A FAPRIC SOFTENER.

17.1 ELECTROSTATICS

© What kind of shoes should people at grain silos wear?
[conductive][insulating]

11



17.1 ELECTROSTATICS
o How does lightning happen?

During a thunderstorm, water drop-

lets, ice, and air move inside the +
storm cloud. As a result, negative

charges build up, often at the

bottom of the cloud. Positive

charges often build up at the top

Ditferent parts of clouds
have different charges. In
fact, most lightning happens
within and between clouds

The negative charge at the bottom of the
cloud may induce a positive charge on the
Bl ground. The large charge difference causes

17.1 ELECTROSTATICS

© How do lightning rods work?

12



HW

Read 17.1
Page 3 (17.1 questions)

Page 10 (induction, conduction, friction, or electric discharge)

Mini-lab on Wednesday — making static electricity

CROSSWORD (PG. 6) — PREVIEW ALL THE VOCABULARY WORDS

Word bank

insulator
conductor
insulator
static
induction
conduction

discharge

power
voltage
resistance
current
potential
force
charge

field

load
battery
switch
photocell
series
circuit
cell

thermocouple

13



Q) HOW DOES THE BALLOON INDUCE CHARGE ON THE WALL?

14



Close up look A metal sphere and charged rod

O

O

Q

O

O

AcTIvITY (PG. 7~8)— MAGIC WAND LAB

o Activity #1: Balloon
o Activity #2: Pith Balls

o Activity #3: Van de Graaf Generator Video




17.1 ELECTROSTATICS

Van-de-Graaff

®© Original Artist

Reproduction rights obtainablé from
www.CartoonStock com flL_s_J y

"Now here's a tale that'll make your hair stand on end."

http://www.youtube.com/watch?v=WS9ISUXBsa8&feature=related

http://www.youtube.com/watch?v=hh8PqQDOAbS

17.1 ELECTROSTATICS

Electric field
Fill in Page 10

16


http://www.youtube.com/watch?v=WS9ISUXBsa8&feature=related
http://www.youtube.com/watch?v=hh8PqQDOAb8

ELECTRIC FIELD: PG. 11
UL Electric Field =

SiUnit =

Draw the electric field fines.
® =
) S ® ®
ELECTRIC FIELD
[EXERRRRRRRS
(vavengrans ]

. Q) How does a CRT work?

17



17.1 ELECTROSTATICS

© How a cathode-ray tube (CRT) works

Ew;m
i, Foeusivg

husteganng ,
Avo Deranov
Same
GUIDEA PG. 1
Name Equation S| Unit Meaning Picture
electric force
electric field

18



17.1 ELECTRICAL APPLICATIONS

© How a microwave works

o http://www.colorado.edu/physics/PhysicsInitiative/image-
bin/old_images/microWaveCartoon/pagel.htm

17.1 ELECTRICAL APPLICATIONS

o How a microwave works

19


http://www.colorado.edu/physics/PhysicsInitiative/image-bin/old_images/microWaveCartoon/page1.htm
http://www.colorado.edu/physics/PhysicsInitiative/image-bin/old_images/microWaveCartoon/page1.htm
http://www.colorado.edu/physics/PhysicsInitiative/image-bin/old_images/microWaveCartoon/page1.htm

17.1 ELECTRICAL APPLICATIONS

© How a microwave works

Il. MORE ON ELECTROSTATICS: APPLICATIONS (PAGE 11)

o In an elevator: Conductor in electrostatic equilibrium
V. Conductor with Static Electricity
e
L ]
Q) Wrap your cell phone in aluminum foil (without touching the antenna), Will you be able to receive calls?

Why Is it hard to get calls in a basement or elevator?

20



STATIC ELECTRICITY APPLICATIONS
© Q) How do cosmetics stick?

(s

ICSR)
3 1S
WY

Il. MIORE ON ELECTROSTATICS: APPLICATIONS

o How does a Xerox machine work?

From Computar Dexktop Enoyclopadia
@ 1008 The Computer Language Co. no

1. drum Is posltively charged
2. light cancels positive charge, leaving replica of image

3. ||ngn1|va|¥-chnr ad
toner attracied to dium

4, positivaly-charged
paper attracta toner

5, tonar
fused to paper

21



17.2 CIRCUIT VOCABULARY

o Electric Charge
o Electric Force
o Electric Field

o Voltage
o Current
o Resistance

17.2 FLOWING CHARGES

o Electrical energy = energy of electric charge
* Potential energy
* Kinetic energy
o Electric current
¢ How fast charges flow
* Amperes

Figure 1 Electrons moving in a wire make
up current and provide energy to the things
that you use each day.

22



17.2 FLOWING CHARGES

o When you flip the switch, the light turns on instantly.
* Does the electron from the switch run all the way to the light bulb?

» Asingle electron takes to move 1 meter

Figure 1 Electrons moving in a wire make
up current and provide energy to the things
that you use each day.

17.2 FLOWING CHARGES

o When you flip the switch, the light turns on instantly.
* Does the electron from the switch run all the way to the light bulb?

No
An electric field is set up at the speed of light

A single electron takes over an hour to move 1 meter

Figure 1 Electrons moving in a wire make
up current and provide energy to the things
that you use each day.

23



17.2 2 TYPES OF CURRENT

\M

[ Direct current |

(Alternating Current|

o A battery sets up [AC][DC].
© The mains (outlet) sets up [AC][DC].
o The power company makes [AC][DC] at Vv, Hz.

17.2 VOLTAGE = ELECTRICAL PRESSURE

=

v
Higher Lower
pressure pressure

24



17.2 VOLTAGE = ELECTRICAL PRESSURE

o Charge can move > charge does work = force x distance
o Voltage = Work/charge = change in PE/ charge

AT Sy Pavites b

17.2 VOLTAGE = ELECTRICAL PRESSURE

25



17.2 VOLTAGE = ELECTRICAL PRESSURE

© Which one will set up a larger current? Why?
o Which one will make charges do more work?

17.2 RESISTANCE = ELECTRICAL OPPOSING ‘FRICTION’

o HIGH voltage = [low][high] current
o HIGH resistance = [low][high] current

o Resistance depends on the wire’s
¢ Material
* Length
» Cross-sectional Area (thickness)
* Temperature

26



17.2 [HIGH][Low] R??

R we

17.2 [HIGH][Low] R??

o A superconductor wire’s current can stay

o Superconductor at room temperature?

27



17.2 RESISTANCE = ELECTRICAL OPPOSING ‘FRICTION’

o Resistance depends on the wire’s

Material
Length
Thickness
Temperature
17.2 ActoserLookar: 'V, I, R (PG.1) ‘
Name l Equation I SI Unit | Meaning I Picture
: : : : :
voltage
current
resistance

28



17.2 Acloser ook AT: 'V, I, R (Pc.12)
V. Voltage What is the voltage across the metal plates?

Q) Voltage: Think . Have , will

Which causes damage: current or voltage?
To have current, we need 2 things
1) 2)

17.2 Acloser ook aT: 'V, I, R

Q) Draw the Electric field lines and current, if any.

P2EYy— + Is the bird safe? « Isthe gray
. Lo - bird safe?
A 120 ‘
120v
oV -
| -x;o;;“" - « lsthe cat safe?
-120V

29



17.2 AclosertookA: V, I, R

Name | Equation | SI Unit I Meaning

Picture I

Power Walt's happening?

17.3 ELECTRICAL CALCULATIONS

o Ohm’s Law
o Power
o Calculating household energy use

o Watt
o Kilowatt

o Kilowatt-hour

30



17.3 OHM’S LAW Q

o More voltage = [more][less] current

© More resistance = [more][less] current

o What is Ohm’s Law?
Current Versus Voltage

) 0 20 30 4 S0
Voltage (V)

Current Versus Resistance at Constant Voltage

0 4 8 12 16 20
Resistance (())

Fieure 1 The relationship between current and voltaae is

17.3 OHM’S LAW Q

MATiy Focus
Using Ohm’s Law What is the voltage if the current
is 2 A and the resistance is 12 0?
Step 1: Write the equation for voltage.

V=IXR
Step 2: Replace the current and resistance with the

measurements given in the problem, and
solve,

Ve=2AX120
V=24V

Now It's Your Turn

Find the voltage if the current is 0.2 A and
the resistance is 2 (.

. The resistance of an object is 4 (. If the

current in the object is 9 A, what voltage
must be used?

. An object has a resistance of 20 (1. Calculate

the voltage needed to produce a current of
0.5 A,

31



17.3 ELecTrRIC POWER
© Guide (Pg. 13)

Ohm's Law C j

Power : f 5T Unif:
time

17.3 ELECTRIC POWER
© Which bulb is brightest?

<, L
\ o+°120V &
\‘ LIFE

'
(=)

= e

32



17.3 ELECTRICAL ENERGY

Encf:rg y_= E

® You use [loQw ’fghf“bf-f)b for 24 hsurs,

How much energy in kilowat-hours did
you consume T

17.3 ELECcTRICAL ENERGY

@ How do - you read an electric mefer?
(R.492 Fgue 3

N 1%y

LG T -
WLOwAT THOUNS

-~
SADNATTHOURY

33



17.3 ELECTRICAL ENERGY

ATy Focus,
Power and Energy A small television set draws
a current of 0.42 A at 120 V. What is the power
rating for the television? How much energy is
used if the television is on for 3 h?
Step 1: Write the equation for power,
P=Vxl
Step 2! Replace the voltage and current with
the measurements given in the prob-
lem, and solve,
P« 120V x 042 A
P = 504 W, or 0.0504 kKW
Step 3: Write the equation for electrical
energy.
E=PXt

11/

17.3 ELECcTRICAL ENERGY

(@) Power (walts) =

MATSy) Focis,
Power and Energy A small television set draws
a current of 0.42 A at 120 V. What is the power
rating for the television? How much energy is
used if the television is on for 3 h?
Step 1: Write the equation for power.
P=VXI
Step 2: Replace the voltage and current with
the measurements given in the prob-
lem, and solve.
P =120V x 0.42 A
P = 50.4 W, or 0.0504 kW
Step 3: Write the equation for electrical
energy.
E=PXxt

Step 4: Replace the power and time with thy
measurements given in the problem
and solve.

E = 0.0504 KW % 3 h

E ~ 0.1512 KWh

Now It's Your Turn

1. A computer monitor draws 1.2 A at a
voltage of 120 V. What is the power
rating of the monitor?

2. A light bulb draws a 0.5 A current at
a voltage of 120 V. What is the power
rating of the light bulb?

3. How much electrical energy does a
100 W light bulb use if it is left on for

24 h?

34



17.4 ELecTrICAL CIRCUITS

Electric _ Circuit = o

There TMIS"‘. be
1 ’
a)

17.4 ELecTrICAL CIRCUITS

o 3 parts of a circuit

@TICED Necessary Parts of a Circuit

The e source \
can be a battery, a

photocell, a thermo-

couple, or an electric

generator at a power

-
—Z—
Wires conned the i
other parts of a dircuit.
Wires are made of

conducting materials Examples of loads are
that have low resist- light bulbs, appliances,
ance, such as copper. televisions, and motors.

35



17.4 ELecTrICAL CIRCUITS

@) Label, the parts

L

17.4 ELecTrICAL CIRCUITS

o Electrical Calculations:

o Ohm’s Law:

o Power calculation:

*@whd must there
be “resistance in
the circuit ¥

36



17.4 EircTrICAL CIRCUITS - HW: FINISH THIS

ﬁ___CJ_LC_E..
=

"“S -4

= O05A R=

P.:

gy

%0 Wait bkulb

aov—’: ZI“’

leas paner = ____ Ccurrent =»

17.4 ELecTrICAL CIRCUITS
o What is a SWITCH?

[ Figure 2 JTHEFRE

When the switch is closed, the two pieces of
conducting material touch, which allows the
electric charges to flow through the circuit.

Energy
source

When the switch is open, the gap between the
two pieces of conducting material prevents the
electric charges from traveling through the circuit.

Energy
source

37



17.4 ELecTrICAL CIRCUITS

o 2 Types of Circuits

&

o
[
G
3]
3, o
s

17.4 ELecTrICAL CIRCUITS: PG. 14

o 2 Types of Circuits

Circu 4+ - Circutt

gV = - ,
I -

7.0

38



17.4 ELecTrICAL CIRCUITS

o 2 Types of Circuits — Your Turn

24,
@ @ ¢ cerles / Parglle] Circurnr?
yn 3N
*I=
qv

@ 300 I=_
I,_:
I B Senes / Parglle| 7
4= .
&

6V

17.4 ELECTRICAL CIRCUITS
o 2 Types of Circuits — HW: Finish this

@ 0 1, 90 1=
I =
qv 3 .
L g T-_

@ e Tl
T, b T
. Is 2.0 I =
T _ I-=
I P




17.4 ELecTrICAL CIRCUITS

o 2 Types of Circuits in the

17.4 ELecTrICAL CIRCUITS

o 2 Types of Circuits in

40



17.4 ELecTrICAL CIRCUITS: PG. 14

o 2 Types of Circuits in

(@ Christmas Tree UQHE

@ Circutt Type *
Advantage, I DisaJvon‘l‘a‘gg

17.4 ELECTRICAL CIRCUITS
o 2 Types of Circuits

) f_Q\ Circuit Type -«
Q. l

Advantaqe

Disadvaniage

41



17.4 ELecTrICAL CIRCUITS
o 2 Types of Circuits

) . Circuit Types
L B Ad 3 | Disadvartage.

17.4 ELeCTRICAL CIRCUITS
o 2 Types of Circuits

42



17.4 ELecTrICAL CIRCUITS: PG. 15

b

/ Household  Circuits
@ How does electric power get sent to
our  house T
w

’%ﬁ

@ Is each outlet in your home.
comected In  senes or
in qu”e! ? U)}\J?_

17.4 SAFETY

o What's a circuit breqker?
What's circut overload?

43



17.4 SAFETY

° @ why docs q 3r0und wire make 'ihingx
safer?

17.4 SAFETY

°© @ Wwhats a GFCl ?

44



17.4 SAFETY

°© @ Safety
Current efFect,
17.4 SAFETY

o

120V

donserous.’

] currert I = ———

ov

45



o Page 2 — Circuits

o Page 6 — Crossword

o Page 15— Home appliance

o Page 16 — Bonus: electricity bill (see my example)

Sparky,' Your mother and [
are shocked at your current

[11. CIRCUITS ok gt e
o Voltage Qﬂ‘!“_‘f yourself Properly,

youre grounded /

46
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|. ELECTROSTATICS

o Worksheet on Static Electricity

http://www.youtube.com/watch?v=JzSF8iZTPBw&feature=rel

ated

48


http://www.youtube.com/watch?v=JzSF8iZTPBw&feature=related
http://www.youtube.com/watch?v=JzSF8iZTPBw&feature=related

|. ELECTROSTATICS

o Worksheet on Static Electricity: Van de Graaf Generator

http://www.youtube.com/watch?v=WS9ISUXBsa8&feature=r
elated

http://www.youtube.com/watch?v=hh8PgqQDOAb8

7™ SCIENCE MONDAY

o Preview crossword 17.1 due

o Balloon, magic wand, electrostat mini-lab
© More on electric field, voltage

o Crt

o Bird + bonus worksheet

o Van-de-graaff descriptions, video

o Elevator and aluminum foil

o Safety http://www.tva.gov/power/homesafety.htm

49


http://www.youtube.com/watch?v=WS9ISUXBsa8&feature=related
http://www.youtube.com/watch?v=WS9ISUXBsa8&feature=related
http://www.youtube.com/watch?v=hh8PqQDOAb8
http://www.tva.gov/power/homesafety.htm

7™ SCIENCE - WEDNESDAY

o Basic circuits

o New packet 17b

o Collect device information over the break
o V=IR module over break

o 17a due after break

o Ch. 19 — each student writes 1 page on different device in own
words. Present on a Wednesday.

o Ohm’s law lab (1 class) +
© Household circuit activity (take-home)

o http://www.youtube.com/watch?v=EURZLIQfM7k&NR=1&fea
ture=fvwp (Mr. Bean static electricity)

o http://www.engineeringinteract.org/resources/siliconspies.ht
m (electricity interactive games)

o http://www.engineeringinteract.org/ (Cambridge)

o http://www.engineeringinteract.org/resources/siliconspies.ht
m

50


http://www.youtube.com/watch?v=EURZLiQfM7k&NR=1&feature=fvwp
http://www.youtube.com/watch?v=EURZLiQfM7k&NR=1&feature=fvwp
http://www.engineeringinteract.org/resources/siliconspies.htm
http://www.engineeringinteract.org/resources/siliconspies.htm
http://www.engineeringinteract.org/
http://www.engineeringinteract.org/resources/siliconspies.htm
http://www.engineeringinteract.org/resources/siliconspies.htm

= Engineering Imteract - Interactive sclence B engineoring for 911 year alds  Windows Internet Explores

MISSION COMPLETE: Dr. Voit's evil plans
have been found. Silicon City is saved!

Buzz has prepared a report on your work.
Click the button below to find out how you did
and to display your certificate.

| Max Wells was chosent
(Click (o hisde cheat.)
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