AP 7 day 1.notebook December 08, 2017

Wike W Electricity
\,\)\'\'\\L Ch 20'23 G( LN




AP 7 day 1.notebook

Charge 5C

" . G 2N
« Positive or Negative charge AN

% Caused by an excess or absence of
electrons. Unit is Coulomb (C)

« Like charges repel, opposites attract
« Proportional to the net force

# Electric fields: effect on other charges

around it, strength depends on size of
charge

C

+ o+ =+

Mass: Electron 9.11 x 107-31kg Proton&Neutron 1.67x10"-27 kg
Charge: Electron =-1.6 x 10"-19 C Proton 1.6 x 10"-19 C

L2
How many electrons are in 1 Coulomb? &—’ O\V Ner c

% Coulomb's Law Electric Force = k(q1q2/r?)
A2
k= 8.99x10"9 Nm?/C? \ E,_ Y 4 4~ ?— \éﬂkh\
| = > PN
g T e d d
qllia
3

What is the Force between Lfs: two charges?
- - b
Fe oo
>
>

Superposition: ygse geometry to figure out the charge

1. Solve for the charge in between each one first
2. Use Fx cos Fy sin for the one that is at an angle
3. Use Pythagorean theorem after that to find final charge

R~.,.:;~A=3“L B=faC  SaF~ N

X
Rm‘?@&—
,”')-
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Tha Onmtoyerer

e AR
* Electric Field strength E = F/d alovnd

E-Xv X unir =N

r)—

Electric field lines go out of the positive charge and into the negative charge

[+ ++++ +1]
™
y
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d
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Electric Dipole O <\>(,

\ C i

ahttp://hyperphysics.phy-astr.gsu.edu/hbase/electric/dipole.html#c1

H OO &


http://hyperphysics.phy-astr.gsu.edu/hbase/electric/dipole.html#c1
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Equilibrium- set the charges equal to one another and find the distance

the new charge has to be placed inbetween them -
- Kok \}t\\_\_

F2,3=k(]2q3/ p2,32 = F3,1:1<C13Q1/ (d-13,1)2 L = x

a/d2 = o/ (L-d)? N A

E:Vu'n\'.\)t'.w'\ G\; _(\_‘ 'a\*

Lo C 3 ’Jéf@ >

A, ¢

A \S o C o\/x\'_k—f\H 4 XA,
D= g
\—‘6':‘('
OV”\I ~) i = iv——"——
IRy
4570
sl

You will get 2 answers, you must determine which one makes sense for the setup.
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Static Charge

P
-~

» How charge is transferred between _f,
objects =
A
L —

» By contact, friction, induction
e Always conserved in a system

A Friction: balloon and hair, feet on
a rug
» Some Atoms lose electrons easier than
others

6. Contact: charge moves through an
object

# Induction: transfer with out contact
because of repulsion

electric man

edison
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Static Discharge

f&* A pathway suddenly forms for charge to
move
« Lightning bolt, a spark, a bolt

FIZZZZTT Tl
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Ohm's Law V%

4

ohms -
I
P
) R =resistance

F=current
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Current (A) W

& « Continuous flow of electron, unit is ampere (A)
- Direct Current (DC) flows in one direction
# o Alternating Current (AC) flow reguolJarIy reverses
%direction -
e I=A0iAt + /F
 Electrons move but in a diagram we should it as
positives moving

[ 3

| ' T‘

I I

iy NV Ay
V1 Ve Y,

Series and parallel arrangements of resistors

Y

Y

doorknob current
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Amps can Kill

.001 A tingles

.005 A small shock

.030 A painful, lose muscle control

.100 A extreme pain, stop breathing
1.00 A nerve damage, heart stop, death
» 10.0 A severe burns, death is certain
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Resistance (Q)
Syed, &

» Electrons have collisions with other
electrons and ions and release thermal
energy

K+ Resistance- opposition to flow of
electrons, unit is Ohms (Q)
» Thickness, length, temperature affect
resistance
» Superconductor- near zero resistance

From Computer Desktop Encyclopedia
= 1998 The Computer Language Co. Inc.

o

Fixed wirewound

Film

yd
s

Adiustable wirewound “Wariable wirewound

=
R~ PR

o waret1al

Resitance measured in Ohms

R=pL/A = s‘csis%i\'i"‘l

G
chart on pg 721
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Voltage (V) = €M§

& Potential difference- difference in electrical
potential energy between 2 places in an
electric
field, unit is voltage (V)

7 Sources- batteries, solar cells, generators
+ Battery: converts chemical energy into electric
energy .

: -

51 ()
. E=Pt Energy = Power x time
« Energy unit is kilowatt nuw s K

hours1kwh= 3,600,000j -

U£=(?T

Potential difference on a point charge,
L4
Vkg/r ===l RS
\4 upe P\ V=K G
LRI
combining Electric field and Potential /= ( 7’ e ﬁ)
D

—Vid av
E=-Vid Eﬁ

Gauss' Law E = q/ oA

W=t \ = Ky
=1 ¢

(u 9

v e \ - A0

|\
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A charge's electric potential energy at any
point is equal to the amount of work done
iIn moving it there from is rest position.

®
AN o @
® °

C @
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Parallel plate capacitors- store charge. Have the same
magnitude of opposite charge on two conductors with a
separation between them. unir ( -F)

C=qV - %— $arad
kS
kLo \ g : “'“‘-nﬁ/"“
C =AM C* d A>arn

qun”ﬂ( Plates . 5 burwua QloYeS

Qe ¢

_ _ 5 (.o"".*ﬁj\ox*"f
U.,=12QV=12CV Gor A

*Ué,g

Ec=q/ oA

\
K\/mﬁﬂ) o
e > 102
al

>
K redon >

C=\ a5

A,’- .D’!‘-\V\: '00007"’\
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Ch 20: 5,9,15,20,23,24,27,29
problems 4,9,10,16,18,24,26,30,48,49

Ch 21: 2,7,18,23,24,25,28,30

problems
2,6,12,16,22,27,28,31,36,37,39,42,59,65
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Ohm’s Law

K+ V=IR V=1

 Voltage = Current x Resistance
2

Power

- TV 1

4 « P=IVPower = Current x Voltage
 Power unit is watts
e P=V2/R P=I2R P=IV

EE:Q‘I’
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Circuit Diagram
TN

b2« Circuit- a complete path through which F—,L/
charge can flow
» Use symbols
» Battery —\k w
« Resistor —wWL—
« Current direction —=

» Voltage oV
. Capacitgré_/_\?_\ZF

* Fuse

/\j'sl%

REFRIGERATOR PIG - Oinks when fridge door is opened and light hits
the photocell at the pig"s tail. Sound isn't particularly authentic
T turn pig offjust S]Zz
couver cell with tail =
About 10KR pigen &

zhelf fridge light an
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2 Types of Circuit

% Series: only one path to follow, a circle
<* If chain is broken everything stops moving

and working

@°* Addin to a series i s the

resistance, so every bulb is less bright
because it gets less current

* To find V,I,R across a resistor you must first
find R Total, | total, V total

# Rtotal= R1 + Rz + R3 + ...
#% Current stays the same across all resistors

» Voltage Changes at each resistor

switch

December 08, 2017
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Academy Artworks
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Parallel Circuit

& 2 or more possible path for charge to follow

4~ If one chain is broke the current will |\
continue to follow the other paths ' _ - TZ— + ‘@—1*
« This is how homes are wired Q- \
* Riota = 1/Ry + 1/R, + 1/R3 + ...

4% Current changes across each resistor

 Add up to | Total
¥« Voltage same across each resistor

("ETI: %\\
Je2

/

Parallel
1 2 3 4
- l-(—‘-i—
_l_
Ei T R, T R, T R,
— L= | —
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o Combination Circuit
* You can have combination of series and parallel
circuits in one large circuit

* Reduce it down to make 1 simple circuit
A series-parallel combination circuit

N
T =G
-
e
W R & =
100 €2 R, @™ R, <2500
1\ 2~
| +—
24V G
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1 ZT 2 V=t
(i I 2 V- owos (30

= 10 kéigj V.o o< (10,00)
Vo= 000 (soao‘)

9V

L >
v
o
o]

3
3
v I R P
19V [.0°07% | 30009
SV Joo® oo
A-5Hv[0005 [ s0000
V=9V
VT Y vere
g_ J Ta 15 A= L(H)\DIWS
9V gt R, R R; \I’—it

% R e q- 1(’;_00“)

o<}
~l
@
(&)

N 1 R P
Av 1 .00018] 19000 o

17 T.008R | 20000
A [-004R [ 1 mg

VoV = A

A series-parallel combination circuit

P
1\"'1—,_= LT
T ( = AU A
7 3300 3g,  RSjoa I
= SN, 2
~ o\ ] NN
’L,.l)‘\"(—“\’ \

v I
&> [ 0% 1000
TG o3| 2500
SE [ .099 [ 3500
5.9 1.077 | 200

V=24V

SR TR v A

I
27000 (L
H7.%7v
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C DW\?\L“/\ CiCev W

20 A v g/g‘_
Ov o 0.
Wit >, /m o

52 e o
B
A e

Find |, and does the fuse blow?
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e I I W
Capacitors in Circuits Cv ' (_\"' Cr
Series 1§ 3?\

(A Hoanimn
v oo\
| g

“ 4 AV -

foe V2 * p
C;W;ZL'\‘\L”\L\\
N prpnes X000

Parallel

Dontt want o '_
gno(t circuits

Carteon &y Ehren Stillmon, @ high-schoal shudenr
from Devache, RC, Canado.

TAN. %33 TIIE PHYACS TEACHNFER 57
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Using Capacitors in circuits
Te¢

__E\( q
\Wv
\_J S;‘F
Sevies

Q 1 LonGYony

—

Qb\\ h\\ﬂx - VD\'\'A)L ‘& Lonskunt

_J_S-_6F

e \/,::LL

\ & RC

v QL pAAY Cr R
L<LE\]1 -
)
\"Lv a =

4L

oo
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\er R (: q’l\vT,, Qf, 7 Teiviad
RC Circuits- when circuits contain both
resistors and capacitors o °‘:5 &
7 Qr.»«\ ('0.-\
X7 Lt
7
Charging Capacitor g=q,(1 - eV(RO)
& &
= elr (ot
ki ¥
.:'\"& ,‘,‘-‘3:3

Discharging Capacitor a=qte"’(kc>
gy -7l

T e
v
(T T:RC /r_% A\ el ConSXanX

Tau is the time constant, measured in seconds because an Ohm x
Farad = second. The time constant is the amount of time required
for the capacitor to accumulate 63.2% of its equilibrium charge. If
Tau is small it approaches its charge quickly, if Tau is large if takes
a longer time to charge:

v
C\""‘("i\hv)
1~ N wmne
307 3 g
K= N {Lv st
[\
\owS
wy (L S
<l S
/( 4
(‘w“\‘)
< g
é:sc‘*"(’)‘-
OO NS ﬂ)"\,n »‘3;‘7 110\1\ ll\'\lu’leL\\’

‘/\“\)“\7\§D)$L\)S%)‘\/é1’|7o ,'\1,’]7,1%)
92,96, %4226

S : °\7\f\<_'~ PETRLItY
o~
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Internal Resistance- the internal resistance of a

battery will reduced the amount of voltage running
through the circuit. The amount of current will also
effect the voltage drop across the battery. LKL wna

Y R SPREETN |
VER XY VAR
\\Q,JK\JU’ \o ke

1:(0‘\‘ \DDA ] -
2
Vq= ‘

Feg =\2V

/P - (QQI\Q*I\ J'\\\\

- Pl
- A
o
LV w:/_)pr

1 = S tS

A ™\ H\!L}\L( —

FOPPAA\N
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Kirchoffs Law

Rule 1: The sum of magnitudes of the currents directed into a
junction equals the sum of the magnitude of the currents directed

out of a junction A > 1\1(\

L5 h
Rule 2: Around any closed-circuit loop, the sum of the potential
drops equals the sum of the potential rises. - -

—— > prof
going across a battery from - to + is a potential rise 1 &
going across a resistor in the direction of the current is a drop. V dcoe
Label each resistor with a plus and minus to not be confused.

Set up a system of equations based off of
each loop.

Voltage drops = Voltage Gains

20 Cv
A

Wv qa
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It is sometimes not obvious whether a color coded component is a resistor, capacitor, or
inductor, and this may be deduced by knowledge of its circuit function, physical shape or by

measurement.

A diagram of a resistor, with four color bands A, B, C, D from left to right A diagram of a 2.7

MQ color-coded resistor.
To distinguish left from right there is a gap between the C and D bands.

* band A is first significant figure of component value (left side)
* band B is the second significant figure

* band C is the decimal multiplier
* band D if present, indicates tolerance of value in percent (no color means 20%)

Standard EIA Color Code Table 4 Band: +29%, +5%_ and 1 Qﬁnl (yellow

'& S ifies
st 2nd B:;:-.dd 4 o\ 4935

Band Band WP
\Oww QO i J / Ne R

* AR TN RS

4th Band
(tolerance)

3rd Band
(muktiplier)

1st Band 2nd Band
(1st figure) (2nd figure)

Black 100

Brown 101
H‘Bd | D‘ +29%

7 $

-—-—
Green 105
Blue E E 108
Violet 7 T 107

White 10°
Gold 10-1 +50,
| Sliver | 102 +10%

A TESISTOr wiicn (reaa 1e1t to rigny) aispiays ue coiors yeuow, vioiet, yeuow, orown. 1Lne first
two bands represent the digits '4, 7. The third band, another yellow, gives the multiplier 104
The value is then 47 x 10¢ Q, or 470 k. The brown band is a s then a tolerance of +1%.

Common Resistor
1st Color Multiplier

Band -\ /-Enlnr Band
L]

2nd Color Tolerance
Band Color Band
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A Ohmmeter measures (es\<kan L

attached to the object when circuit is
off.

A Voltmeter measures V 0\ tasg®

attached in parallel to the resistor when
circuit is on

An Ammeter measures ¢ Jrcen

attached in series before the resistor
when circuit is on



AP 7 day 1.notebook December 08, 2017




Attachments

edison
electric man

doorknob current
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{{Title text: I just caught myself idly 

trying to work out what that resistor mass would actually be, and realized I had 

self-nerd-sniped.}} ((A large and complicated circuit diagram.)) [[In the upper 

left corner there is a map scale, labeled with 1 mi (1 km). Underneath the scale 

is an antenna symbol that leads down to a blender, an Arduino; labeled with 

"Arduino, just for blog cred"; and a chip; "Most expensive chip available". To 

the right of the antenna there is the symbol for an inductor that has it's lower 

terminal going into a the left terminal of pattern that looks like a highway 

cloverleaf. The upper terminal leads to a line that is going to the upper 

terminal of that cloverleaf and to a battery symbol (with the + and - symbols on 

the wrong ends) with a value of &#8730;2V. The right terminal of the 

cloverleaf is going into a resistor symbol label "120&#937; or to taste". 

Connected to the other terminals of the resistor and battery is a switch that is 

labeled "glue open". The bottom of the two lines has a transistor with two 

emitters, one P and one N, and no collector. The P-type emitter is connected to 

the top line and a jar of scarab beetles. Above the beetles is a resistor 

labeled "brown blue orange". To the right is an unlabeled resistor with a center 

tap going into a capacitor, with a ground on the other end. Above the capacitor 

is a diode, and below an inductor. To the right is another inductor. The two 

inductors and ground are all covered by a "solder blob". The rightmost component 

is a "666 timer" that has pin 5 going into a question mark. Back to the left 

side, below and to the left of the cloverleaf is a compass rose. The bottom 

terminal of the cloverleaf is connected to a battery, labeled 50V, with grounds 

on both sides. To the right of the battery is a long horizontal wire that is 

labeled "pull this wire really tight." That wire is hooked up to a vertical wire 

that connects to the N-type emitter of the transistor above it. To the right is 

an AC source that is labeled 240V, shorted out, with a label on the short "omit 

this if you're a wimp." To the right of that is an inductor that is labeled with 

"11kg", a batman symbol, and a squirrel. Back to the left end of the diagram, 

where the blender is, there is a wire that is labeled as a distance 3 8" from 

the wire with the 50V battery. To the right there is a frowny face, then a 

vertical wire with a 90 degree bend labeled "caution &#8625;". That leads 

into a balloon. Under the balloon is an inductor symbol with a line on the 

bottom edge labeled as "warm front". Underneath the blender and to the right of 

the Arduino is a resistor labeled "
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We did not invent the algorithm. The algorithm consistently finds Jesus. The 

algorithm killed Jeeves. 
The algorithm is banned in China. The algorithm is 

from Jersey. The algorithm constantly finds Jesus.
This is not the algorithm. 

This is close.
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}

#topLeft A {

	FONT-VARIANT: small-caps; FONT-FAMILY: Lucida,sans-serif; COLOR: #282b30; FONT-SIZE: 21px; FONT-WEIGHT: 800; TEXT-DECORATION: none

}

#topLeft A:hover {

	FONT-VARIANT: small-caps; FONT-FAMILY: Lucida,sans-serif; FONT-SIZE: 21px; FONT-WEIGHT: 800; TEXT-DECORATION: underline

}

#topRight {

	WIDTH: 580px; FLOAT: right

}

#topRight .s {

	POSITION: relative; HEIGHT: 115px; OVERFLOW: hidden

}

#topRightContainer {

	POSITION: absolute; WIDTH: 100%; TOP: -5px

}

#topRightContainer IMG {

	FLOAT: left

}

#logo {

	HEIGHT: 83px

}

#contentContainer .s {

	TEXT-ALIGN: center

}

#middleContent UL {

	PADDING-BOTTOM: 0px; LIST-STYLE-TYPE: none; MARGIN: auto; PADDING-LEFT: 0px; WIDTH: 400px; PADDING-RIGHT: 0px; PADDING-TOP: 0px

}

#middleContent LI {

	FLOAT: left

}

#middleContent UL LI A {

	BORDER-BOTTOM: black 1px solid; BORDER-LEFT: black 1px solid; BACKGROUND-COLOR: #6e7b91; FONT-VARIANT: small-caps; MARGIN: 0px 4px; WIDTH: 70px; DISPLAY: block; FONT-FAMILY: Lucida,sans-serif; COLOR: #fff; FONT-SIZE: 16px; BORDER-TOP: black 1px solid; FONT-WEIGHT: 600; BORDER-RIGHT: black 1px solid; TEXT-DECORATION: none

}

#middleContent UL LI A:hover {

	BACKGROUND-COLOR: #fff; COLOR: #6e7b91

}

#comicLinks {

	MARGIN: auto; WIDTH: 300px; DISPLAY: block

}

#licenseText {

	MARGIN: auto; WIDTH: 410px; DISPLAY: block

}

H1 {

	FONT-VARIANT: small-caps; DISPLAY: inline; FONT-FAMILY: Lucida,sans-serif; FONT-SIZE: 20px; FONT-WEIGHT: 800

}

H2 {

	FONT-VARIANT: small-caps; FONT-STYLE: italic; FONT-FAMILY: Lucida,sans-serif; FONT-SIZE: 20px; FONT-WEIGHT: 800

}

H3 {

	PADDING-BOTTOM: 0px; FONT-VARIANT: small-caps; FONT-STYLE: italic; MARGIN: 0px; PADDING-LEFT: 0px; PADDING-RIGHT: 0px; FONT-FAMILY: Lucida,sans-serif; CLEAR: both; FONT-SIZE: 12px; FONT-WEIGHT: 800; PADDING-TOP: 0px

}

H4 {

	PADDING-BOTTOM: 0px; FONT-VARIANT: small-caps; FONT-STYLE: italic; MARGIN: 0px; PADDING-LEFT: 0px; PADDING-RIGHT: 0px; FONT-FAMILY: Lucida,sans-serif; CLEAR: both; FONT-SIZE: 6px; FONT-WEIGHT: 800; PADDING-TOP: 0px

}

.dialog {

	MIN-WIDTH: 100px; TEXT-ALIGN: left; COLOR: #000

}

.dialog .hd .c {

	HEIGHT: 13px; FONT-SIZE: 1px

}

.dialog .ft .c {

	HEIGHT: 13px; FONT-SIZE: 1px

}

.dialog .ft .c {

	HEIGHT: 14px

}

.dialog .hd {

	BACKGROUND: url(http://imgs.xkcd.com/s/aa2cafb.png) no-repeat 0px 0px

}

.dialog .hd .c {

	BACKGROUND: url(http://imgs.xkcd.com/s/dbf9cd1.png) no-repeat right 0px

}

.dialog .bd {

	BACKGROUND: url(http://imgs.xkcd.com/s/8978e1a.png) repeat-y 0px 0px

}

.dialog .bd .c {

	BACKGROUND: url(http://imgs.xkcd.com/s/84c9923.png) repeat-y right 0px

}

.dialog .bd .c .s {

	PADDING-BOTTOM: 1em; MARGIN: 0px 8px 0px 4px; PADDING-LEFT: 1em; PADDING-RIGHT: 1em; BACKGROUND: #fff; PADDING-TOP: 1em

}

.dialog .ft {

	BACKGROUND: url(http://imgs.xkcd.com/s/9f663ea.png) no-repeat 0px 0px

}

.dialog .ft .c {

	BACKGROUND: url(http://imgs.xkcd.com/s/bfd7c97.png) no-repeat right 0px

}








#topLeft .s {

	HEIGHT: 150px; OVERFLOW: hidden

}

#topRight .s {

	HEIGHT: 150px; OVERFLOW: hidden

}

#topLeft UL {

	POSITION: absolute; LIST-STYLE-TYPE: none; DISPLAY: block; TOP: 15px; LEFT: 0px

}

#topRightContainer {

	POSITION: absolute; WIDTH: 100%; TOP: 10px

}
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