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Elechricity Cheat sheet
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E=7

Kinehc energy (J) Mazs (Rg)

Electric poi'enhal energy (J)
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I=—~ V=IR

Curreni' (A) *"T'me (s) Charge (O) Jq Voli'age W \Currenf (A)

Electric poi'enhal energy (J)

Power (W)  Voltage (V) Power (W)
J
P=IV - AE
Curreni' (A) Time (s) "*
4.1.19.1
Re =R +R; +.. S S E
\Toi'al series resistance () RT R1 RZ R3

STotal parallel resistance ()

Magnetic field (T) Curreni' (A Magnetic Fleld (M Magnetic Fleld M Velocd'g (ms)
Charge O
F= BIL F-qu V= BvL
Force N Wire Iengﬂ\ (m) Force N Voli'age V) Wire Iengﬂ\ (m)

Velocd'g (ms™)

Charge of an electron =-160x10"'C
Mass of an electron =9.11x10” Rg
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Charge

Chacge is a sical property of md’rer,
we‘qmeas\ue P.!f“' n COQMOPMbS" (0).

Charge Can be either positive or Negative.

WZ use q( aS a S\'mbol for a s'mg\e
Chadge and Q for a group.

% Like chatges repel

O O

X Unlike chatges attract

OO,

Proton charge = .60x10™"¢
Eleckion Chargc =-|.60x w""c
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Electric ficld lines

Eleciric field lines are imaginary lines used
Yo swow the distribwion of an eleckric field.

Li“es Mmove c(om POS.I‘\'.IVQ “0 @ @

negative.

-ﬁ\cq point in the direction o

ositive charge Would experience ;
g force (099053\'2 for o Negative ®/
chatge).

Stronger

The closer the lines the stronger
the Field.

Lines olways Cross Surfaces al
right anqles.

Electric field Steength is defined by Ihe
Voltage gradient across o  paclicular distance.

&\lol}
Elecheic CieMd Strength - l oliage v)
(Vw'or N¢Y) ~ > - d

*~ Distance () Mr Nhibleg




Eled[osi-a’ric Force

it charge in an electcic field  wilt experience
an electrostalic force.

T, Cage 0 BEER

*C\\a(gg between parallel plates

Field lines belween patallel p\a\es afe

pacaliel. This means +the
is constant.

Charges therefore

experience Yhe Same
elecicostalic Corce g C:BF
at all posihons. % g

Field lines curve

outwards Slignily due
o the presense "of
Charge o\ the plote edges.
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Elecl-ric poi'e.nﬁal enerqy

Objects  with mass store  energy in

Objects  with cCharge Store energy in

Distance moved ! o 9
ag:yx Field (m) e
4
= 4 d
EP 14 v
N o
Elecric potential Cho«ge(c,) ) 4
enecgy (7) ©)

As with gfavitational potential enerqy,
the distance s specifically the Component

in dhe dicechion of the Field. Not the lotal

distance.

Positive Charge Gains enerqy Stores enerqy

Negkoe Cha(ge Stores energy Gains energy
J
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Direct Current

Current is the flow rate of C\'\arge, Mmeasured
in Ampeces (A).

=i(/-(,hat3e(¢) 5
Current () —7 tV
O— o> o= O é.y

Conventional Cucren) direction is defined
as the direction of positive charge ﬂow,
opposite he direckion of negative electon fow.

Changes in current travel at  Zxi0°ms™,

Electrons  themselves only tavel at millimeters
per Minule.

Consider opening the lap on a hosepipe.
Athough it May fake several seconds for
an ndividual paricle Yo Acavel “\touqk Jhe
hose, it the hose is pre\?i\\cd waler Wil
flow from the end oalmost imme&'\aﬁe\\'.

£ 3

3
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VO H’age

Vo“a%e is dhe

ficld.

lost or ga‘mecl per
Charge between points in an 2leciric

We measure it in volts (V).

Vo\’rage (v) -"V =

Y chage

'ﬁ\e \Io\’mse aCC0SS “\e hmP be\ow 1S

I2v.

This means each coulomb of cha(ge

delivecs

|
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Circu'\*s

A chm‘ T3 c\osed Pa“\ Cor elec\ncuh, %o
flow -“woug\\

% Circuil _components

——= @ T ——

Vo\'fage Soucce LamP Open Switch Closed Swilch
Vollmeter Ammeter Resistor Varcioble resistor

* C_qncigum\'\ons

IR

-Series = Pavallel
Curent Pollows a single path. Curtent is divided ab
junciions.

Volage is divided between
Components. Voltage is the Same along
every path,
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Ohv'S law

Cha(ges moving  Awough a conductor

encounter resistance. The amount clegena\s on
the of e malesial.

We measure it in ohms ().

When a voltage is applied the resulting
Curcent 15 limiled bs1 the resistance.

This re\a\‘sons\n‘sp is cCalled ohm's law.

/ Curcent (A)

V=IR
J
Vo\}age (v) Resistance ()

e Examg\e

2V I2V=2Ax60

Mr Nl\ibleg




Eqw!ak nf [e$isj;ggce

Multiple resistances in o circuit Can be
Combined inlo a Single equivalent (esistance,

This equwa\m¥ fesistance d¢pends on
the Conciaumﬁon of the resistors.

¥ Series

R,
R, R = Ro + R+ Rs
Ao\d\ng (esistors incfeasesS (esistance
R:
¥ Pacallel
S R N I
Rl IR R e ® YR rT
Ao\d'mg cesistores decreases fesistance
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Power

Power describes the rale ot which
energy 1S Consumed.

It is measured in Toules per Second
Commonly Called Walls (W).

Power(W)AP = e
t

*— Ducation (9)

The power Consumed by a Component
is detrermined b\‘ s Voltage and
Curreny.

" ) /Cuﬂerﬁ (A)
owel (W)~
P=I vs—Vo\’mge W)
V=12v Knowing V=IR we
I=2A Can also wrile...

P=2axiy  P=I'R & P=¥
= 24w
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Potential divider

A po‘et\hal divider uses two resistors to split
a Voltage drop, Creating addilional accessible
\Io\&ages in a Ciccuit.

HWhole Circuit ¥ Resistor R
Vs = ‘Rt"'kz) = R|
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Lamp Circuits

The brighler the lamp, the tore energy

W wuses.

@zwa“s

Q'Z Watls

A \amp is Shorled when current is given
an alternale paM\ with much lower resistonce.

As a resuld » NO Cu«en‘\' P\ows ‘H\roug\\ %c

lamp.

% Ao\d\ng lamps in

Series...

=Increases Resistance
=Decreases Current
=Decreases power

=Decreases briqhh\css

% Ao\d\ng lamps in
pasallel..

=Decreases Resistance
=|lncceases Current
=Increases power

=Increases briqh’mcss
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Non-Ohmic Conductors

Non-ohmic conductors have a non-linear
relationship belween the Voltage applicd
Yo them and the resulling Cusrent.

As the Slope on a
Vo\’mgc-(.urren} Smp\\
IS resistance, we
Can also define
non-ohmic Conduclors
as having a Vasiable
resistance.

2bo}jop

Current

A |amp iS a non-ohmic Conductor.
As the Voltage and Currenl 'Hnrough the
bulb is incteased, the filament ‘}empem\urc
increases, resulling in an  increased

(esisYance. Q
This means increasing Vollage results

in Smallec and Smaller incceases in
Cuscent.
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Magnetism

Some mMalerials exhibit a property
Called Magnetism,

Magnetic objects have two poles (Norkh
and” South) Which act in opposition.

h

>
rd

- Magnelic field lines
N =" ave used Yo visualise

~_ Magnetic fields. They
> always point Soulh.

5
7z
N

P A

As with electric d\atges...

Like poles repel
T - <« [

Opposite poles attract
(- {0 > <[
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Domain '|'Lzon_,,

The behavious of protons and eleckrons
Wilhin  Some atoms Couses those atoms
Yo ad lVke Small e\ec)«omaﬂue\s.

®» = @

Due to Yis, maleials made of Hhese
aloms Conlan reaions with Jheir own
individual Magne\'\c Geld. We call wese
(Y\acy\e.\'\c, domains.

W \\nese o‘oma{ms a\’\qn, ﬂncq Combine and

the motecial exhibids a nel Magne\ic
{le\d.

"’\ “rw. o\oma'ms do not a\\'\qn, «\\ne ﬁe\AS

oppose oand Cancel.
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Field avound a curcent

When current flows \\r«ouq\n a Wwife, a
Mmagnetic Field encircles it

We can visualise this using the right
hand 9rip cule.

-ﬁ\umb poink in the cucrent ditection.

Fingers Curl in the fiad ditection. /
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Parallel \Wires

* OPposi‘e direction ¥ Same direction

Adjacent wies canying  Adjacent wices couying
Cutent in opposite dicections  Cutiend in the Same dicection
establish magnelic ficlds  establish magnetic fields
that repel each other. thal allract each other.

Re‘>¢|
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Magnehc 'FOTCQ on o Cu«ed‘

AS a Curcent Ca\'u"mg wifre aenerates a
magnetic fie\d, when Placed in another
Mmagnetic field il will experience a force...

Magnetic field (T) Length of wice
F \'BI L/ in Field (m)
Force ()= N~ Current (A)

The direction of the force can be determined
using the right hand Slap rule...

If the wire and Cield
aen} ot 90°, the effect
is weaker and the
eq'uq\ion 5.

F=BIL Sin
~where O i5 dhe angle
feom "0?

Magnelic field
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Magnchc {orce on a c\\arge

Similar Yo a Current Coacrying wire, we
Can write the force experienced by oan
individual charge in & magnetic field as..

Maanelic field
S\rP:;i\\c(T)c N\ ‘/(.harge Velocity (ms")

/F= qu

*—Charge (¢)

(Op‘)os'\\z (or

Force ( N)

Magaelic field

Positive charge
\Oe\oc\\s‘

nega\'\ve)

Since the force is perpendiculac o the

charge Velocity, it exhibits centripetal
motion.
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Vo“agg, induced in & Wire

Consider a wire moving theough a
magnetic field.

The posi\'we and nega\'we Charges Within
experience equal and ogposi\e Forces,
Creoding a Separation of charge and
therefore o Voltage.

Wire Ve\oc\’«,

XV Q@ Q

Magnz\'\c (erd Leng“n of wire
sienghh (T~ ia Gietd (w)

V=BvL

\lo\’mge (v) — N\ Vc\oc'\’n1 (ms™)
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Looos movina throuah
Mmaqgnetic fields
%}‘;‘c‘:\d@ 'F::;t ab(ed\?w POSB“\I¢ Cha(ges are

® ® ® ®

CI) o Charges fPlow in ('\qM Section.
o Counterclockwise Cusrent
® Charges fFlow in ('\qM section.
j" Cha(ges Flow in lef} section.
No current |

® ®
® ® ®

Cha(ges Flow in left section.
Clockwise Current

\_Q;Z_[

No sections in field.
No curcent

® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
® ® ® ® ® ® ® ® ® ® ®

® ® ® ® ® ®
® ® ® ® ® ®
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