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Electric Current

Electric Current

Electric Current

Electric current is defined as:
The rate of flow of charge
Itis measured in units of amperes (A) oramps

The charge, current and time are related by the equation:

CHARGE (C)e e CURRENT (A)

Q=1It

There are several examples of electric currents, including in household wiring and
electrical appliances

|

Electric Charge

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com

Electric chargeis a property of some particles
= Forexample, protons have a positive charge and electrons have a negative charge
Charge has the unit Coulombs, C
In electric circuits, electrons are usually the charge carriers
= Theyhave achargeof1.6 x10717C
Charge, Q, can be calculated using the equation
Q=ne
Where:
= Q=charge(C)
= n=numberof electrons
= e=electroncharge(C)
If 1electronhasacharge of 1.6 x 10719 C
= Then,1C of charge contains 6.25 x 108 electrons

Charge is sometimes written as AQ which means ‘change in charge'
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= Similarly, time is written as At means 'change in time' ,

= Whentwo oppositely charged conductors are connected together (by a length of wire), Your notes
charge will flow between the two conductors, causing a current

= Therefore, rearranging for current, | gives the equation:

AQ

TOAt

[ FLOW OF CHARGE —» | —

Charge can flow between two conductors. The direction of conventional currentina
metal is from positive to negative

Direction of Flow of Charge
= |nelectrical wires, the currentis a flow of electrons

= Electrons are negatively charged; they flow away from the negative terminal of a cell
towards the positive terminal

= Conventional currentis defined as the flow of positive charge from the positive terminal
of a cell to the negative terminal

= Thisisthe opposite to the direction of electron flow, as the conventional current was
described before electric current was really understood

+

\/ ELECTRON /\ CONVENTIONAL
FLOW CURRENT

&
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By definition, conventional current always goes from positive to negative (even through ,
electrons go the other way)
Your notes

Measuring Current
= Currentis measured using anammeter

= Ammeters should always be connected in series with the part of the circuit the currentis
to be measured through

= Thisisbecause the currentis the sameinallcomponents connected in series

An ammeter can be used to measure the current around a circuit and always connectedin
series

o

Worked Example

The currentinafilamentlampis 8 mA.

Which answer below explains how this current can be obtained?

A.1])of energyisusedby1C of charge

B. Acharge of 4 C passesin500s

C. Acharge of 8 Cpassesin100s

D.Acharge of 1Cpassesin8s

Answer: B

Step 1: Write out the equation relating current, charge and time
Q=It

Step 2: Rule out any obviously incorrect options

= Option Adoesnot contain charge ortime, so canbe ruled out
Step 3: Try the rest of the options to determine the correct answer
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= ConsideroptionB: ,
[=4/500=8x10"3=8mA

Your notes
= ConsideroptionC:

1=8/100=80x10"3=80mA

= ConsideroptionD:
[=1/8=125x10"3=125mA

= Therefore, the correct answeris B

o

Examiner Tips and Tricks

Although electric charge can be positive or negative, since the conventional direction
of currentis the flow of positive charge the current should always be a positive value
foryour exam answers.

An example of thisis electrolysis where ions are used as charge carriersin the ionic
solution and the ions travel through aliquid as an electric current

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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Potential Difference

Potential Difference

Potential Difference
= Acellmakes one end of the circuit positive and the other negative
= This setsup a potential difference across the circuit
= Thisis sometimes known as the voltage

= The potential difference is defined as the work done per unit charge andis measuredin
units of volts (V)

WORK DONE (J)
POTENTIAL DIFFERENCE (V)j\/ (/E

Q

° CHARGE (C)

Measuring Voltage

= Potential difference (orvoltage)is measured using a voltmeter

= Avoltmeteris always set up in parallel to (also called 'across') the component being
measured

= Potential difference across componentsin parallelis always the same due to

conservation of energy
4| l. o0

’_T
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Potential difference can be measured by connecting a voltmeter in parallel between two ,
pointsin a circuit
Your notes

o

Worked Example

Aresistoris connected to a battery which provides a potential difference of 10 V.
Calculate the work done when a charge of 2 C passes through the resistor.
Answer:

Step 1: Write down the known quantities

= Potential difference, V=10V

= Charge,Q=2C
Step 2: Write down the equation relating potential difference, work done and
charge

v=q

Step 3: Rearrange the equation to make work done the subject
W= VQ
Step 4: Substitute in the values and calculate W

W=10x2=20J

o

Examiner Tips and Tricks

Think of potential difference as being the energy per coulomb of charge transferred
between two pointsin a circuit
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Ohm'sLaw ,

Your notes

Defining Resistance

Resistance
= Resistanceis defined as the opposition to current

= |tis further defined by Ohm's Law, which says that the resistance of a conductoris given
by the ratio of potential difference acrossit to the current flowinginit

= Foragiven potential difference, then, the higher the resistance the lower the current

‘/&POTENTIAL DIFFERENCE (V)

RESISTANCE (Q)) %\)

o CURRENT (A)

Resistance of acomponent is the ratio of the potential difference and current

= Resistanceis measuredin Ohms (Q)

An Ohmis defined as one volt per ampere
= Theresistance controls the size of the currentin a circuit
= Ahigherresistance means a smaller current

= Alowerresistance means alarger current

All electrical components, including wires, have some value of resistance

Measuring Resistance

= Tofind theresistance of acomponent, a simple circuit can be used, containing:
= Apowersupply
= Acomponent(suchasalamp orresistor)
= Anammeterin series with the component

= Avoltmeterin parallel with the component
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4‘ |.... |—ﬁ Your notes

POWER SUPPLY
®

COMPONENT

L
| E—

—®‘

A circuit to determine the resistance of acomponent

= The power supply should be set to alow voltage to avoid heating the component,
typically 1-2V

= Measurements of the potential difference and current should then be taken from the
voltmeter and ammeterrespectively

= Finally, these readings should be substituted into the resistance equation

.
Worked Example
Acharge of 5.0 C passes through aresistor of resistance RQ ata constantratein 30 s.
If the potential difference across the resistoris 2.0V, calculate the value of R.
Answer:
STEP 1 RESISTANCE EQUATION
=l
I
STEP 2 CALCULATE THE CURRENT FROM THE CHARGE AND TIME
Q=It
REARRANGE FOR |
_Q_50_ -
l=% =35 =0167A=017A (2 sf)
STEP 3 SUBSTITUTE VALUES INTO RESISTANCE EQUATION
R=20V _ 14764, =120Q (2 ef)
047 A
L
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Ohm's Law 4

, Your notes
= Ohm’slawis defined as:

The current through a component is directly proportional to the potential difference
acrossit, providing the temperature is constant

= Constanttemperature implies constant resistance

= Thisis shown the equation below:

POTENTIAL DIFFERENCE (V)j\) e CURRENT (A)

= IR

(\ERESISTANCE Q) |

Ohm’s law

= By adjusting the resistance on the variable resistor, the current and potential difference
willvary in the circuit.

= Thevariation of current with potential difference through the fixed resistor can be
plotted on a pair of axes

= Thiswill produce a straight-line graph

RESISTOR
CURRENT
al
v
= GRADIENT = i\'/ = %
POTENTIAL o
DIFFERENCE

—

Circuit for plotting graphs of current against voltage

= Since the gradientis constant, the resistance R of the resistor can be calculated by using
1+ gradient of the graph

= Anelectrical component obeys Ohm’s law if its graph of current against potential
difference is a straight line through the origin
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= Aresistordoes obey Ohm’slaw ,
= Afilamentlamp does notobey Ohm’s law Your notes

= Any metal wires will follow Ohm's Law, provided that the currentisn’t large enough to
increase their temperature

p
Worked Example
The current flowing through a component varies with the potential difference V
acrossitas shown
|
V
Which graph bestrepresents how the resistance R varies with V?
A B c D
ANSWER: D
STEP 1 USE OHM’S LAW TO FIND R IN TERMS OF V AND |
V =IR THEREFORE R=¥
STEP 2 THIS MEANS THE GRADIENT OF THE |-V GRAPH IS EQUAL TO %
STEP 3 I GRADIENT INCREASES SO
DECREASING RESISTANCE
CONSTANT RESISTANCE BECAUSE OF
STRAIGHT LINE (LINEAR |-V RELATIONSHIP)
V
STEP 4 HOW THIS RELATES TO R-V GRAPH
THE INITIAL LINE WILL BE HORIZONTAL SINCE RESISTANCE IS CONSTANT
THE LINE WILL THEN CURVE DOWNWARDS AS R DECREASES
OPTION D IS THE BEST DESCRIPTION OF THIS
\
;
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Examiner Tips and Tricks ,

Resistance is used to control current. Increasing the resistance in a circuit will reduce Your notes
the current. Don't get the cause and effect mixed up here. Reducing current does not
increase resistance - it's the other way round!

Using graphs;

= |nmaths, the gradientis the slope of the graph
= The graphs below show a summary of how the slope of the graph represents the

gradient

MNCREASWG GRADIENT |£ECREASING GRADIENT

— v

NO GRADIENT CONSTANT GRAD1ENT

Graphs showing varying gradients
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Charge Conservationin Circuits /

Your notes

Charge Conservationin Circuits
The Electric Current Rule (Kirchhoff's First Law)

= Theelectric currentruleis defined as:
The algebraic sum of the currents entering and leaving a junction is equal to zero

= Thisis aconsequence of conservation of charge - current shouldn’t decrease or
increase in a circuit whenit splits

Series and Parallel
= |nacircuit;
= Ajunctionis apointwhere at least three circuit paths meet

= Abranchis a path connecting two junctions

‘O LN
A A
JUNCTION=

(A)
® ®R~

= |f acircuit splitsinto two branches, then the current before the circuit splits should be
equal to the current afterit has split

= Atypical circuit might have asetup where | = |1+ lo+ Izwhere:
= |represent the currentinthe circuit before it branches

= |j,lpandlIzrepresent the currentin the respective three branches

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 13
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=l Your notes

V

V-
&
V

V

The currentlinto the junction is equal to the sum of the currents out of the junction
= Thechargeis conserved onboth sides of the junction

= |naseries circuit, the currentis the same at any point
'l. eoe I——‘

CA 0.3A 0.3A @)

0.3 A

The current is the same at all points in a series circuit

= |naparallel circuit, the current divides at the junctions and each branch has a different
value.

= Theelectric currentrule applies at eachjunction

= The sum of the currents before the junction will equal the sum of the currents after
the junction

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 14
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THE ELECTRIC CURRENT RULE 3=2+1 ,
Your notes

A) 3A 3A(A
3A| [2A 2A

N ®
1AJ/ \_/

1A

The current divides at each junction in a parallel circuit

o

Examiner Tips and Tricks

Junctions only appearin parallel circuits as circuits become more complex. It canbe
confusing to work out which currents are going into the junction and which are
coming out. Drawing arrows on the diagram for the current flow (making sure it’s from
positive to negative) at each junction, such as in the worked example, will help with
this.

The electric currentrule is also known as Kirchhoff's First Law, and you may come
across this phrase.

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 15


https://www.savemyexams.com/?utm_source=pdf

Energy Conservationin Circuits ,
Your notes

Energy Conservationin Circuits
The Electrical Voltages Rule (Kirchhoff's Second Law)

= Energyisneverusedup orlostina circuit, since everything follows the Law of
Conservation of Energy

= Theelectrical voltagesrule is defined as:

The sum of the e.m.f.s in a closed circuit loop is equal to the sum of the potential
differences around that loop

= Eachclosedcircuitloop canbe treated like a series circuit
= Atypical circuit might have a setup where Ej+E; =V +Vywhere:
= EjandE,representthe e.m.f.sinthe closedloop

= V7 andVjyrepresent the potential differencesin the closed loop

ELECTRICAL VOLTAGES RULE E,+E, = V,+ \,

The sum of the voltages is equal to the total e.m.f from the batteries

= |naseries circuit, the voltage is splitacross all components depending on their
resistance

= The sum of the voltages is equal to the total e.m.f of the power supply
= |naparallel circuit, the voltage is the same across each closed loop

= The sum of the voltages in each closed circuit loop is equal to the total e.m.f of the
power supply:

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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ELECTRICAL VOLTAGES RULE: E, +E, =V, +V, = V, +V,

4

Your notes

E1
|
|

—=—m
N

L]

The sum of the p.ds in each closedloop is equal to the total e.m.f of the power supply

= Aclosed-circuitloop acts asits ownindependent series circuit

= Eachloop separates at ajunction

= Aparallel circuit is made up of two or more of these loops

LOOP 1

LOOP 2

—

Each circuit loops acts as a separate, independent series circuit

= This makes parallel circuits incredibly useful forhome wiring systems

= Asingle powersource supplies all lights and appliances with the same voltage

= [fonelight breaks, voltage and current can still flow through for the rest of the lights

and appliances

@

1, SaveMyExams © 2026 Save My Exams, Ltd.
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Examiner Tips and Tricks ,

The Electrical Voltages Rules is sometimes known as Kirchhoff's Second Law. Yournotes

Drawing the loops in different colours, as in the example above, can be a helpful way
of identifying the differentloops.
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Resistance in Series & Parallel /
Your notes

Deriving Equations for Resistancein
Series & Parallel

Resistors In Series
= \Whentwo ormore components are connected in series:

= The combined resistance of the components is equal to the sum of individual
resistances

R, R, R,

L1 [ ] N s
N ) )
) W W
\Z Vs Vs

Resistors connectedin series

= The equationforcombinedresistorsin seriesis derived using the electric current rule
and the electrical voltagesrule

= Theserules describe that for a series circuit:
= The currentis the same through all resistors

= The potential differenceis split between all the resistors

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 19
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CONSIDER TWO RESISTORS R, AND R, CONNECTED IN SERIES ,

A SINGLE RESISTOR R IS EQUIVALENT TO THEM Your notes

FROM THE ELECTRIC CURRENT RULE: THE CURRENT | THROUGH EACH
RESISTOR IS THE SAME SINCE THEY ARE CONNECTED IN SERIES
(NO JUNCTIONS)

A} 7] "]

1 I T 2 | I [
I I I I ' |
I I I I ' |
' | ' | = ' I
I I I I ' |
l___\/1____| l___\%__J I — N — — 2

FROM THE ELECTRICAL VOLTAGES RULE: THE TOTAL p.d OF BOTH
RESISTORS IN A CLOSED CIRCUIT LOOP MUST EQUAL THE SUM OF THE
p.ds (THE p.d ACROSS THE SINGLE RESISTOR)

V=V, +V,

FROM OHM’S LAW, POTENTIAL DIFFERENCE IS GIVEN BY THE PRODUCT
OF CURRENT AND RESISTANCE

IR = IR, + IR,
SINCE CURRENT | IS THE SAME FOR ALL RESISTORS, DIVIDING BY |
R=R,+R,

THIS EQUATION CAN BE EXTENDED SO THE EQUIVALENT RESISTOR R
OF SEVERAL RESISTORS CONNECTED IN SERIES IS GIVEN BY

R=R,+R,+R,+R,...

= The equationforthe combinedresistance of resistorsin series is therefore:

COMBINED RESISTANCE R=R;+R,+R; ..
IN  SERIES

Resistors In Parallel

= |naparallel circuit, the combinedresistance of the components requires the use of
reciprocals

= Thereciprocal of the combined resistance of two or more resistors is the sum of
the reciprocals of the individual resistances

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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A 4

 —
| [ Your notes

RZ
[ ]
I

Resistors connectedin parallel

= The equationforcombined resistorsin parallel is derived using the electric current rule
and the electrical voltagesrule

= Theserules describe that for a parallel circuit:
= Thecurrentis the splitat the junction (and therefore between resistors)

= The potential difference is the same across all resistors
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CONSIDER TWO RESISTORS R, AND R, CONNECTED IN PARALLEL ,
A SINGLE RESISTOR R IS EQUIVALENT TO THEM Your notes

FROM THE ELECTRICAL CURRENT RULE: THE CURRENT THROUGH EACH
RESISTOR WILL BE DIFFERENT DUE TO THE CURRENT SPLITTING AT
THE JUNCTION

THE CURRENT THROUGH THE EQUIVALENT RESISTOR R WILL BE THE
TOTAL CURRENT |

I=1,+1,

FROM THE ELECTRICAL VOLTAGES RULE: THE p.d ACROSS EACH
RESISTOR IN DIFFERENT BRANCHES IS THE SAME
THE RESISTOR R WILL HAVE THAT SAME p.d ACROSS IT TOO

V=V, =\,
REARRANGING OHM'S LAW V = IR FOR CURRENT |
=Y
R
yv_M_ NV
R~ R R,

SINCE POTENTIAL DEFFERENCE V IS THE SAME FOR ALL RESISTORS,
DIVIDING BY V

]
|
+
|

I
R Ri Rz

THIS EQUATION CAN BE EXTENDED SO THE EQUIVALENT RESISTOR R
OF SEVERAL RESISTORS CONNECTED IN PARALLEL IS GIVEN BY

L

+
R: Rs

L
R R,

= The equationforthe combinedresistance of resistorsin parallelis therefore:

COMBINED RESISTANCE 1 _ 1
IN PARALLEL R R

|_\

+

)

4
4 — e
2 R3

= Thismeansthe combinedresistance decreases
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= The combinedresistanceis lessthan theresistance of any of the individual ,

components
Your notes
= Forexample, If tworesistors of equal resistance are connected in parallel, then the

combined resistance will halve

Using Equations for Resistance in Series &
Parallel

Series Circuits
)
Worked Example

The combinedresistance Rin the following series circuitis 60 Q.

Wich of the followingis the value of Ry?
A.100Q

B.30Q

C.20Q

D.40Q

ANSWER: C

STEP 1 EQUATION FOR COMBINED RESISTANCE IN SERIES
R=R,+ R+ R,

STEP 2 SUBSTITUTE IN VALUES FOR TOTAL RESISTANCE R AND
THE OTHER RESISTCRS
60Q =30Q + R,+10Q

STEP 3 | REARRANGE FOR R,
R, =600 —300 - 100
R,=200

\
Parallel Circuits

[ -
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D
Worked Example

in this circuit?

4

Your notes

The circuit below shows 3 resistors connected in parallel.

Which value gives the combined resistance of all the resistors

51

R,= 2R

RECIPROCAL
1

A.% B.SLR c_% D_%
ANSWER: D
STEP 1 RESISTORS IN PARALLEL EQUATION
%: ;_1 + ;_2 + ;_3
STEP 2 SUBSTITUTE VALUES OF R,, R, AND R; INTO THE EQUATION
R, = TOTAL COMBINED RESISTANCE
tededed
Gebeglg-
STEP 3 CALCULATE R, FROM THE RECIPROCAL OF THE SUM

R, IS THE VRT=REC'PROCAL OF SR fo*FLIP ROUND* THE FRACTION|

OFR—T

=

Examiner Tips and Tricks

1

Remembertodo

Reciprocals can be consideredin the following way:

1

= Thereciprocal of avalueis
value

1, SaveMyExams

to getthe correctvalue.

© 2026 Save My Exams, Ltd.

The most common mistake is to forget to find the correct value for Ryin parallel.
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1

Forexample, the reciprocal of awhole number such as 2 equals >

1

= Thereciprocal of E is2

If the numberis already a fraction, the numerator and denominator are “flipped’

round
2 R
RECIPROCAﬂ | RECIPROCAﬂ | RECIPROCAﬂ | RECIPROCAd
A 1
2 3 R
4

| RECIPROCAﬂ | REClPROCAﬂ

4

The reciprocal of anumber is 1+ number

1

= |nthe case of theresistance R, thisbecomes E

1 1
= Togetthevalueof Rfrom ——,youmustdo —
R answer

1

= Youcanalsouse thereciprocal button onyour calculator (labelled eitherxor —,
X

depending onyour calculator)

1, SaveMyExams © 2026 Save My Exams, Ltd.
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Electrical Power ,

Your notes

Electrical Power

Work is also defined as a transfer of energy

When components transfer electrical energy to other stores, work must be done
because energy is transferred

Therefore, potential difference is the work done per unit charge
Currentis the rate of flow of charge

These equations can be combined to give the work done by a componentin an electric
circuit

W= VIt

Power is the rate of doing work
This gives us

Therefore, the power dissipated (produced) by an electrical device is given by:

P=1IV

/\’QPOTENTIAL DIFFERENCE /
VOLTAGE (V)

Using V = IR torearrange for either V orland substituting into the power equation means
we also write power in terms of resistance R

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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RESISTANCE (mj\) ,
2
P=1IR

2

\V; Your notes
P=—

R

= Since current and voltage are both squared in these equations, this means that

= foragivenresistance, if the current orvoltage doubles, the power willincrease by a
factor of four

= foragivenpower, if the resistance doubles, the current will decrease by a factor of

v/ 2 ,and the voltage willincrease by a factor of 1/ 2

o

Worked Example

Two lamps are connectedin series toa 150 V power supply.

|
135V 15V
MW 45W

Which statementis correct?

A.Bothlamps light normally

B. The 15V lamp blows

C. Only the 41W lamp lights

D. Bothlampslight at less than theirnormal brightness

Answer: A

1’ SaveMyExams © 2026 Save My Exams, Ltd. ~ Get more and ace your exams at savemyexams.com 27
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STEP 1 CALCULATE CURRENT NEEDED FOR BOTH LAMPS TO OPERATE ,

Your notes

STEP 2 REARRANGE FOR |

<|w

STEP 3 | FOR THE 41W LAMP:

FOR THE 4.5W LAMP:

STEP 4 FOR BOTH TO OPERATE AT THEIR NORMAL BRIGHTNESS, A CURRENT
OF 0.3A IS REQUIRED.

SINCE THE LAMPS ARE CONNECTED IN SERIES, THE SAME CURRENT
WOULD FLOW THROUGH BOTH.

STEP 5 THE LAMPS WILL LIGHT AT THEIR NORMAL BRIGHTNESS — OPTION A

>
Examiner Tips and Tricks
been givenin the question.

\

1, SaveMyExams © 2026 Save My Exams, Ltd.

You canuse the mnemonic “Twinkle Twinkle Little Star, Power equals | squared R” to
remember whether to multiply or divide by resistance in the power equations.

Which equation to use will depend on whether the value of current orvoltage has

Get more and ace your exams at savemyexams.com
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Current-Potential Difference Graphs

Current-Potential Difference Graphs

= Asthe potential difference (voltage) across a componentisincreased, the current also

increases (by Ohm’s law)

= The preciserelationship between voltage and current is different for different
components and can be shown on a current-potential difference or -V graph

= Foranohmic conductor, the I-V graphis a straight line through the origin

= Forasemiconductordiode, the |-V graphis a horizontal line that goes sharply

upwards

= Forafilamentlamp, the |-V graphhas an'S'shaped curve

RESISTOR

CURRENT

SEMICONDUCTOR  DIODE

CURRENT

—

1, SaveMyExams © 2026 Save My Exams, Ltd.

POTENTIAL
DIFFERENCE

_|>’_

FILAMENT LAMP

CURRENT

POTENTIAL
DIFFERENCE

—X—

POTENTIAL
DIFFERENCE

4

Your notes

Get more and ace your exams at savemyexams.com

29


https://www.savemyexams.com/?utm_source=pdf

I-V characteristics for an ohmic conductor (e.g. resistor), semiconductor diode and ,

fiament lamp
Your notes

Ohmic Conductor

= Thel-V graphforanohmic conductor at constant temperature e.g. aresistoris very
simple:

= The currentis directly proportional to the potential difference

= Thisis demonstrated by the straight-line graph through the origin

Diode

= Thel-V graphforadiodeisslightly different.
= Adiodeisusedina circuitto allow current to flow only in a specific direction:

= Whenthe currentisin the direction of the arrowhead symbol, this is forward bias.
This is shown by the sharp increase in potential difference and current on the right
side of the graph

= Whenthe diodeis switched around, it does not conduct and is called reverse bias.
This is shown by a zero reading of current or potential difference on the left side of
the graph

= Thethreshold voltage at which a diode starts to conduct is typically around 0.6V

FilamentLamp

= Thel-V graphforafilamentlamp shows the currentincreasing at a proportionally slower
rate than the potential difference

= Thisisbecause:
= Asthecurrentincreases, the temperature of the filamentin the lamp increases

= Since the filamentis a metal, the higher temperature causes anincrease in
resistance

= Resistance opposes the current, causing the current to increase at a slower rate
= Where the graphis a straight line, the resistance is constant
= Theresistanceincreases as the graph curves

= The filamentlamp obeys Ohm's Law for small voltages

Thermistor

= Thel-V graphforathermistoris a shallow curve upwards
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= Theincrease in the potential difference resultsin anincrease in current which causes
the temperature of the thermistortorise

= Asitstemperaturerises,itsresistance decreases
= This means even more currentis able to flow through

= Since the currentis not directly proportional to the potential difference (the graphis still
curved), the thermistor does not obey Ohm's law

= Thel-V graphforathermistor shows the currentincreasing at a proportionally faster rate
than the potential difference (the curve becomes steeper)

= Thisisbecause:
= Asthecurrentincreases, the temperature of the thermistorincreases
= Ahighertemperature causes resistance to decrease

= Thelowerresistance allows more current to flow foreachincreaseinp.d., so the
graphis curved (non-ohmic)

o

Worked Example

The |-V graph of two electrical components Xand Y are shown
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Which statementis correct?
A.Theresistance of Xincreases as the currentincreases
B. At2V, theresistance of Xis half the resistance of Y
C.Yisasemiconductordiode and Xis aresistor
D. Xis aresistorandYis afilament lamp
Answer: C
Step 1: Consider the characteristics of graph X
= Thel-VgraphXislinear

= This means the graph has a constant gradient. [/ and the resistanceis
therefore also constant (since gradient = 1/R)
= Thisisthe |-V graphforaconductorat constant temperature e.g. aresistor
Step 2: Consider the characteristics of graph Y

= Thel-Vgraph starts with zero gradient and then the gradient increases rapidly

= This meansit hasinfinite resistance at the start which then decreases rapidly
= Thisis characteristic of a device that only has currentin one directione.ga
semiconductordiode
Step 3: Compare this information with the statements A-D

= A.Resistanceis constant

= therefore this statementisincorrect
= B.At2Vthecurrent of Xis 0.5 Aandthe currentof Yis O A.

= therefore this statementisincorrect
= D.Xisanohmic component such as aresistor, howeverY is the graph fora diode
not a filament bulb.

= therefore this statementisincorrect
Step 4: State the correct answer

= ThecorrectanswerisC
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Your notes
Examiner Tips and Tricks
Make sure you're confidentin drawing the |-V graphs for different components, as
youmay be asked to sketch these from memory in exam questions
You may get a question asking you to explain why resistance in a metal increase with
temperature. This is usually two marks given for:
= Thevibrations of metal atoms are faster and of greater displacement from
equilibrium
= Therefore there are more collisions between the conduction electrons and the
atoms
\
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