'g Physics AS | AQA | 7407/7408

Topic Review for AS AQA Physics

Section 5: Electricity

zigzageducation.co.uk POD
7592

Publish your own work... Write to a brief...
Register at publishmenow.co.uk

Photocopiable/digital resources may only be copied by the purchasing institution on a single site and for their own use



Contents

Thank You for Choosing ZigZag Education
Teacher Feedback Opportunity
Terms and Conditions of Use
Teacher’s Introduction

Chapter 5: EI@CEriCity....coovvriiiiisssisissississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns
Chapter 5 checKlist ..o
5.1 Basics Of @leCtrICHtY .ueveeeieiie i
5.2 Current-voltage characteristics
5.3 RESISTIVITY teiieiiiiiiieiiieiiee e
o G o ] £SO P PO OO PP P PP PPPPPPPPPPPPPPPPN
5.5 Potential dividers
5.6 Electromotive force and internal resistance

Exam style questions

ANSWENS covirreriiririesisiiriesisiinsssesismessssissssssismsssssssnssssssssssssssssssssssssssssssssssssssnsssssssnssss
5.2 Current-voltage characteristics
5.3 RESISTIVITY teiieiiiiiiieiiieiiee e
5.4 CIFCUILS tevviiiieiiiiiiieeiieeiiee et iee et ee st ee st ee st ae st e e e s ae st e e st e e st e e st aeetaestaestaeesanesanesans
5.6 Electromotive force and internal resistance
EXam Style QUESTIONS ..ceeiiiiiiiiiee e

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

S

o9

Education




Teacher’s Introduction

This Topic Review covers the first half of the AQA Physics A Level and the A¢
is for this review to go over the topics in the specification in a focused but com
students to consolidate their learning and to prepare for their exams. The reso
each small topic to allow students to test their understanding and ability to ap
Worked answers are included with the questions so students can check their
gone wrong,

Each section of the review starts with a checklist of all the topics in the section,
to know about the topic before moving on. This can be used as a self-assessmer:
students know where to focus their time, or at the end to ensure they haveno g

Worked examples are provided for calculations throughout (including deriv:
giving students not only knowledge of the appropriate facts and equations, b

Exam style questions are provided for each topic, so that students can test t
their upcoming exams. These exam style questions have worked mark sche
used by the exam board, so that students can check their own answers and :

Key equations and definitions are highlighted with a key sy

Equations in the data booklet are marked with a star so stuc
memorise and what they can refer to the data book for in th

Required practicals are covered in the appropriate topic, en
understanding of how to perform the practical, and unders
practical itself.

Exam tips are included regularly throughout to help studer
common mistakes and to give students a steer on things the
Rl in revision.

Students should be able to work through this review in their own time, aft
topic in lessons, or during revision. I would be a great accompaniment for
revision notes or an easy reference text as they do practice papers.

I hope that this review will be of real benefit.

Free Updates!

Register your email address to receive any future free
made to this resource or other Physics resources you
has purchased, and details of any promotions for you

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates |-
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Chapter 9: Electricity
Chapter 9 checklist

By the end of this chapter you should be able to:

51

e Understand current as flow of charge.......c.cccoeveneneneneenecncecceenee
e Understand potential difference as work done per unit charge
e Calculate current, potential difference and resistance.......................

92

Understand current-voltage characteristics of ohmic conductors, dio
o  Understand ONm S IaW .....ccccceevviirieriiiieniniciereereeeere et ae v
e Understand that ideal ammeters have zero resistance.......................
e  Understand that ideal voltmeters have infinite resistance

Understand and calculate resistivity
e Understand the effect of temperature on the resistance of metals and
e Remember some applications of thermistors.........cccccceevvieiniviicnnnnnes
e Understand superconductivity ........cccoceveeveencinivnicincniiiiiiinns
e Remember some applications of superconductors

Calculate the total resistance of resistors in series and parallel circui
e Understand the relationships between current, potential differences

and parallel circuits
e Calculate the energy and power of CIrCUits........cccoevvvevrievricirievieniennes
e Understand the conservation of charge and energy in DC circuits

99

e Understand how a potential divider works and what they are used f
e Calculate output voltages of a potential divider
e Design circuits using potential dividers.........cccoeveeererierenenieenencnee

5.6

e Understand what is meant by emf, terminal potential difference and
e  Perform calculations involving cells with non-negligible internal res
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5.1 Basics of electricity

The modern world uses electricity all the time for communication, transpor
electrical appliances work using the same basic electrical quantities — curren
resistance.

Current is the rate of flow of charge, or how quickly charge (carried by elect
component.
# cmmm - Xé _____

Potential difference (sometimes called voltage) is the work done per unit ¢
energy that can be transferred by a component.

through it.
V _____

Electrical components

The table below shows some common components and the symbols we use

Component Symbol
Cell —| —

Lamp ®
Voltmeter (V)
\V/

Ammeter AN
\&)

Resistor 4:'7

Diode —>|—
Thermistor —

LDR (light dependent resistor) l:\\\

Variable resistor Alzi

A battery is multiple cells connected together.
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Measuring resistance
To determine the resistance of a component we need to measure the poter:
component and current through the component.

To measure potential difference across the component we place a voltme
component.

To measure current through the component we place an ammeter in serie:

O,

Component

—(D>— ]

Exam tip

An ideal voltmeter has infinite resistance so that no current is drawn

An ideal ammeter has zero resistance so that there is no potential diff
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5.2 Current-voltage characteristics

Key term: Ohwic conduetor

An ohmic conductor, such ds a wire, is o component for which the potential di
relationship, and the resistance is constant.

I-V graphs

Ohmic conductor

IA

v

Ohmic conductors follow Ohm’s law, a
special case where I « V.

Semiconductor diode

4

For a semiconductor diode, current is
zero at negative potential differences.

This is because the semiconductor
material is polarised so that current can
only flow in one direction.

Fil

For a filamen
up as the curr¢

A thermistor is
in resistance at hig

A light dependent resi
to a thermistor, changi:
intensity instead of te

resistance.
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/- Exawm tips

The straight line -V graph for an ohmic conductor is of the form y

1

So the gradient of the graph is ]E, or

Resistance

An experiment which measures the current through, and potential difference ac
find the resistance of that component.

Pay close attention to axes!

All the graphs here have current on the y-axis and potential difference on the

/Quesﬁons

1. Draw |-V graphs for an ohmic conductor and a flament lamp
Explain the shapes of both.

2. a) 2.88x102%° electrons pass through a resistor every minute.
Calculate the current passing through the resistor.
The charge on an electronis 1.60 x 107° C

b) 750 kJ are used to transfer the electrons in the question ab
Calculate the potential difference across the resistor.

c) Calculate the resistance of the resistor.

3. Lightning strikes a tree, passing through the tree to the ground
The resistance of wet wood is 8.09 x 10° Q and the lightning str
difference across the tree of 3.26 x 10° V.

a) Whatis the current passing through the free?

b) How much charge travels through the tree?

AdOO NOILO4dSNI

c) How much energy does the lightning transfer to the tree?

4. The graph below shows an |-V graph of an LDR at two light int
a) Find the resistance of the LDR at each light intensity.

b) Which line represents a higher light intensitye

Potential
difference/V
50
A
00
50
L4
7 P
50 - = PROTECTED
100 A
A
Vé
SC ’I /I
L
e
' 3 2 1L 450
A Eg
52100
At sy Qg
A e | Education |
iy l/
A . 250 .

o
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5.3 Resistivity

Key term: Resistivity

Resistivity, p, is the property of a material that determines how much it restrict

Resistivity is different from resistance because resistance is a property of an e
volume, while resistivity takes into dccount the material only.

Resistivity and temperature

In metal conductors, resistivity increases with higher temperatures. The
higher temperatures cause the conduction electrons to collide with the ato
the conduction electrons lose energy.

Thermistors are components that decrease in resistivity with higher
temperatures. This is because the greater energies at higher temperatures
liberate electrons from the atoms they are bound to, so the number of cha
carriers increases.

Thermistors can be used in a variety of circuits that require temperature d
temperature sensors or thermostats.

Petermining resistivity of a wire

e  Setup acircuit, as seen to the right, with a wire between
the terminals of the voltmeter.

e Take readings of current and potential difference from the
ammeter and voltmeter, respectively.

e  Measure the length of the wire.

e Use a micrometer to take a measurement of the radius of
the wire.

®  Repeat the measurements for other lengths and thicknesses
of wire and average the results.

Analysis

e (Calculate resistance from R = %

e Calculate area of the wire from A = nr?
e  Calculate resistivity from p = %

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 7 of 25
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A copper rod has a resistance of 9.45 p€. The rod is 4.5 cm long and has an a
What is the resistivity of copper?

To find resistivity, use p = %.

First, all units need to be converted to SI units so that they are consistent
R=945uQ=945x10"°Q
L=45cm=45%x10"?m
A=80mm2=80x (1073)?2 =80 x 107° m?

_ 9.45x1075x80x1076
- 4.5%1072

p=1.68x10"3Qm

Superconductors

A superconductor is a material with zero resistance.
A material will only become superconductive at or below a certain tempé
temperature, which is different for different materials. :

Producing superconductors is incredibly difficult, requiring temperatur:
materials maintain their superconductivity is even harder; as soon as the
critical temperature it will stop acting as a superconductor.

Material Critical

temperature/ K
HgBaxCaxCu:0Os 134
Yttrium barium copper oxide (YBa:CusOrx) 92
Magnesium diboride (MgB:) 39
Niobium (Nb) 9.26
Tin (Sn) 3.72
Titanium (Ti) 0.39
Uses of superconductors

Superconductors have some incredible properties — because they have
resistance, there is no power loss when they carry a current. ‘
Superconductors could revolutionise how we transmit energy from po g
plants to homes and businesses, as well as allow us to make generators
and motors more efficient.

Superconductors can be used to generate incredibly strong magnetic fi
These magnetic fields can be used in MRI scanners and to contain and
direct the incredibly high energy particle beams used in particle
accelerators.

Magnetic fields can’t penetrate superconductors. Instead, the magnetic
field lines wrap around the superconductor and produce a repulsive
magnetic force.

This effect is used in the “MaglLev” train — a train that rests above the
tracks so that it can travel with no friction.

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 8 of 25
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[
Questions

1.

a) A metal wire is in a circuit, with its resistance measured.
The wire is placed into a beaker of water which is heated.
Describe how the resistance of the wire changes as the femp

why this is. 5

b) The metal wire is replaced with a thermistor, and again pl
which is then heated. ‘
Describe how the resistance of the thermistor changes as th
Explain why this is.

c) Draw a circuit that could be used to measure the resistivity
explain how it would be used. '

A wire has a resistance of 78.4 kQ, and is 22.9 cm long with a ¢
mm2,
What is the resistivity of the wire?

a) Define what is meant by superconductor and describe the
superconductor. '

b) List some of the applications of superconductors.

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 9 of 25

AdOO NOILO4dSNI

COPYRIGHT
PROTECTED

ig
Qg

Education



5.4 Circuits

Components in a circuit can either be set up in series or in parallel.

Series 2
! w
Ry R, I I I
i The combined resistance of resistors i _I
1 series is given by: —
| Riotat = Ry + Ry + R3 + - o
Parallel Z
# The combined resistance of resistors i :
i parallel is given by:
i 1 1 1 1
i R total
Series
COPYRIGHT
The current is the same at all points of a PROTECTED
Current series circuit
11=12=I3="‘
Potential The potential dlffe%rence is Spll.t across all | ig
. components in a series circuit f
difference ’
Veotar = V1 + Vo + V3 + - .‘ Qg

Education
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takes a little bit of energy.

In a parallel circuit, the flow has to split up across different branches, but the twé
same difference in energy.

Exam tip

Think of current in terms of flow and potential difference in terms of

In a series circuit, the flow is the same throughout, it can’t go through

Example

Three resistors are placed in a circuit, as seen below:

9.0V
I
‘ !
025A
v 90 Q)
m
T
60 O
a) What is the potential difference across the 12 ( resistor?
b) What is the current through the 60 2 resistor?
c) What is the total resistance of the circuit?
a) The two parallel resistors act as a single resistor, in series with the 1.
In a series circuit, the current is the same at all points, so the current thz
The potential difference across the resistoris V. = IR = 0.25 X 12 =2
b) The potential difference across the two resistors in parallel is 6 V (9
across both resistors.
I=2=0.1A
R
c) For the resistors in parallel:

1 1 1 1 1 1

Reotar R1 Ry, 60 90 36
Riotar = 36 Q

We can treat the resistors in parallel as a single resistor in series witl
Riotat = R1 + R, =36+ 12 =48Q

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 11 of 25
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Conservation in circvits

At a junction in a circuit, the current into the junction must equal the cur
due to conservation of charge.

I

For a complete loop of a circuit, the potential difference gained by the so
difference drops around the circuit. This is due to conservation of ener

Energy in a circuit

The energy transferred to a component is given by:

& ____________ ,i E = energ
i P=I’R || P=rateo
E 11t =time
i _V2 ii I = curre
! P_F 11 V =poten
e 'l R = resist

E

1. A battery provides 12 V and has 0.080 A through it. How much energy is
hour?

In this question, current, potential difference and resistance have be
is needed.
UseE =1Vt =0.080x12x30x60=1.72K]

2. What is the power dissipated by a 28 k(2 resistor with 4.0 A flowing throu
In this question, resistance and current have been given and power
Use P = I?R = 4.0% x 28 x 103 = 450 kW

3. A bulb has a power rating of 40 W, and has 230 V across it.

What is the resistance of the bulb?

In this question, power and potential difference have been given, a

vz . vz _ 230°
Use P = — and rearrange for R to give R = —==——= 1300 Q
R P 40

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 12 of 25
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/Quesﬁons

1. The diagram below shows a node in a circuit.

0.35 A I

Calculate the value of I.

2. a) Whatis the total resistance in this circuit?e
b) The current at the point marked X is 0.38 A.
What is the potential difference supplied by the celle

l1184V
|

AdOO NOILO4dSNI

23.6 kQ

a) What is the total resistance of this circuite

b) The potential difference supplied by the cellis 184 V.
COPYRIGHT

PROTECTED

What is the total current supplied by the celle

4. a) A phone charger draws a current of 866 mA and has a po’rét
20.6 V.

Calculate the power in the circuit

ig

b) How much energy is tfransferred to the chargerin 1 houre
Qg

5. a) A kettle has a potential difference across it of 230 V. .
Education

It has a power rating of 1730 W.
Calculate the resistance of the kettle.

) The bulb in a handheld torch has a resistance of 3.46 Q ono@
\ What is the current drawn by the bulb? ’

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 13 of 25




5.5 Potential dividers

Key terwm: Potential divider

A potential divider uses two resistors to provide a specific voltage. The potent

two resistors depending on their resistances. The voltage across one resistor can
with o resistor with a different value of resistance.

The set-up below shows a potential divider that gives a fixed potential dif

o "l

The total resistance of the two resistors is given by R;,¢q; = R1 + R;.

As the resistors are in series, the current in both resistors is the same and i

Vo
R, +R,

| %
=5=

Using V = IR, we can find the potential differences across each resistor.

AdOO NOILO4dSNI

E v, = IR, = — %1 i
i 1= 17 R, +R, 5
; VoR; !
: V,=1IR !
: 2 27" R +R, ;

By choosing resistors of specific values, we can select the output potential

A variable potential divider uses a variable resistor, so that the circuit car:
potential differences. CP:I?(;TYERCI;I-;ET

Vo

IS

Vout 09
Education
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Applications of potential dividers

Potential dividers can be used as follows:

e Many digital electronics require specific potential differences to ru
ensure a fixed voltage of a specific value.

e Scaling down a high voltage for easier measurement with a voltm

e Sensing temperature or light by using a thermistor or LDR.

Sensors
A thermistor in a potential divider can be used to create a temperature s

At a given temperature, the potential d
resistor and thermistor.

H When the temperature increases, the re
-1 decreases and the potential difference a

A 1

! The potential difference can be measur
H f Voue  temperature sensor.

!' If the sensor only had the thermistor an

would always have the same potential

A light dependent resistor (LDR) can be used in place of a thermistor to
(The resistance of the LDR decreases as light intensity increases.)

Design a circuit which provides a fixed voltage of 8.0 V, using a battery which
and one other resistor.

Z
%
"
T
O
—
O
Z
o
O
T
_<

COPYRIGHT
PROTECTED

The best option for a circuit like this is a
potential divider. R,

Call the 500 Q resistor R; and the other resistor R,. 8.0 V can be produc
this case it is being produced across R;.

. VoR .
Start with V,,,, = ——= and rearrange for R, to give R, =
R1+R; Vo—Vout

Make sure that you can do this rearrangement!

VoutR1

Ry = igo = 4000 500 ¢ 9
N . . 18vl Qg
So the circuit we've designed is: e R
3 Education |
H
400 O 8.0
¥
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5.0 Electromotive force and internal resistance

The electromotive force (emf) of a cell is the potential difference supplie

The emf is defined as the energy supplied per unit charge.

;';‘}EEIB""

The terminal potential difference, given by Ir, is the potential difference

Internal resistance is shown in a circuit diagram by a cell with a resistor i
both, as shown below.

P=I¢

AdOO NOILO4dSNI
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a)  What is the emf of the cell seen above?
b)  What is the power delivered by the cell in the above circuit?

a) Usee=I(R+T1)
£=02x(26+1.0)
e=54V

ig

Qg

Education

b) UseP =I?R+ I?*r
P=10.22x26+022x1.0=1.08W

Note: P = [¢ could also have been used for the same result.

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 16 of 25




Investigation of emf and internal resistance of a battery

e  Setup a circuit, as seen to the right.

e Take readings of current and potential difference from the amm
and voltmeter, respectively.

e  Change the resistance of the variable resistor.

e DPlot potential difference against current for different resistance
giving a graph like the one below.

Potential
difference/ V‘

X
X

[

Currgnt/ A

e  We can substitute V = IR into the equation for the emf of a cell, €
and rearrange to give V = ¢ — Ir, which is in the form y = mx + c.

e The y-intercept, where the graph crosses the y-axis, is ¢, the termi
cell.

e The gradient of the graph is -, where 1 is the internal resistance

AdOO NOILO4dSNI
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Cells in series and parallel (from section 9.4)

Series

emf.

Parallel

e, L
e e
HEEEEE
e 1 :
£l

For n identical cells in parallel, each with an emf of € and an internal resi

AdOO NOILO4dSNI

each cell is given by % where n is the number of cells.

The internal resistance of each cell causes a potential difference drop acr

potential difference supplied by each cell is:

L1 L potential diffe
Potential difference across the circuit = emfofcell - ———

COPYRIGHT
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fQuesﬁons
1.

A cell supplies 38.6 J of energy to 2.46 x 10?2 electrons.
What is the emf produced by the cell?

The charge on an elecfron is 1.60 x 1077 C.

}_

}7

Each cell in the battery above produces an emf of 4.73 V and
18.7 Q.
The battery is connected up to a circuit with a resistance of 58
What is the current flowing through the circuit?

A circuit has a resistance of 12.2 Q. ,
The potential difference in the circuit is supplied by a cell which:
and the current in the circuit is 3.11 A.

What is the internal resistance of the cell?

1020
9.06 V| o

187.3 Q

Calculate the values of V; and V, in the circuit above

Design a circuit which will turn off a heater when the temperatu
The heater should be designed such that it will turn off when it is s
below 20 V.

In the circuit, use a power source which supplies a potential d
thermistor which has resistance of 30 Q at 20 °C.

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 19 of 25
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Exam style questions

1. A circuit is setup to determine the properties of a battery, as seen

collected.

35

30 [

25 S

20 N

15 N

Potential difference/ V
/

10

AdOO NOILO4dSNI

0 02 04 06 08 1 1.2
Current/ A
1.1 Describe what is meant by the term “internal resistance”.
1.2 What is the terminal potential difference of the battery in the cir

1.3 Calculate the internal resistance of the battery.

1.4 Why is the voltage provided by the battery always less than the
difference of the cell?

COPYRIGHT
PROTECTED

1.5 The resistance is set so that the current through the battery is 0.
How much energy is dissipated by the battery during this 5 mi

1.6 Calculate the amount of charge that passes through the cell dur
of time detailed in 1.5.

IS

Qg

Education
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2. The graph of current against potential difference for Component

1
L

o)
)

&
[)

<C
~.
€
o 0:4 4
p
5 pd
QO yd
/
0.0
Ui
/
et
0 e
A%
0 5 i 1 15 2

[
N

Potential difference /V

2.1 Calculate the resistance of Component W when a current of 0.6
through it.

2.2 What type of component has generated this graph? Explain.

Component Y is placed in the circuit below as shown.

—L 9 %o

2.3 Calculate the value of resistor Y.

2.4 Resistor Y breaks, such that no current flows through it. Descri
the current through each of the other resistors in the circuit.

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 21 of 25
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Answers

5.2 Current-voltage characteristics

1. Ohmic conductor

IAL

A 4

An ohmic conductor is a component with constant resistance i.e. current is pro

Filament lamp

IAL

v

At higher currents, a filament lamp heats up, increasing its resistance.

2. a)

b)

b)

@ = number of electrons X e

Q =2.88x10%°x 1.60 x 1071 = 46.08 C
[ = Ao _ 4608

At 60

] =0.768A

y =W 7800 _ g o8k
Q 46.08

V =163kV

R = v _ 16.28x103
I 0.768

R =212Kk0

I — K 3.26><105 4029A
R 8.09%x10

I = 403 kA

AQ = IAt = 4.029 X 103 x 0.239 = 963.1C
AQ =963 C

W =QV =963.1x3.26 x 10°
W =314 x 10'?]

. . . A
Resistance = gradient of line = A—z
Dashed line
. A 2500
Resistance = =~ = =
Ax  2.00-0

Resistance = 125 Q)

Solid line
Ay _ 285-0

Resistance = — =
Ax 4.00-0

Resistance = 71.2 Q

The solid line represents the higher light intensity - the resistance of LDRs

Topic Review for AS AQA Physics — Chapter 5: Electricity Page 22 of 25
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5.3 Resistivity
1.

3.

5.4 Circuits
1.

a) The resistance of the wire increases as the temperature increases. Condu
frequently with atoms at higher temperatures due to the vibrations of the
electrons to lose energy.

b) The resistance of the thermistor decreases as the temperature increases.
more energy, bound electrons gain enough energy to leave the atom, so th
to conduct electricity.

RO

o)
o)

Potential difference measured with voltmeter. Current measured with amme
Measure length and radius of component. Calculate area from radius.

Calculate resistivity from p = %.

__ RA _ 78.4x103x3.7x107°
L 22.9x1072

p=1270m

a) A superconductor is a material with zero resistance.
Superconductors become superconductive below a certain temperature.
Superconductors can conduct energy with no power loss and magnetic fie

b) “Maglev” trains; power transmission; particle accelerators; MRI scanners

Total current into junction = total current out of junction
[ +0.86 =0.3540.72
[=035+072-086=021A

a) Rita =Ri+R,+R3+R,=122+48.0+8.74+64.1
Riotar =133 Q0

b) Vit =Vi+Vo+Vs+V,
Viorar = IRy + IRy + [R5 + IR, = [Rppq = 0.38 X 133
Vtotal = 50.6V

1 1,1 1,1 1 1 1 1
a) =—4+—+—+—-—= s T st st 7 = 8356
Reotat R1i Rz Rg Ry 23.6x10%3 = 112x10% = 46.4x10% = 93.4x10

Rtotal =12.0kQ

14 14 14 14 184

R, Rz Rs  Reotqr  12.0x103

b) 1tom,=11+12+13+14:R11+
ItOt(ll = 154’ mA
a) P=1IV=866x10"%x206

P=178W
b) E=IVt=Pt=17.8x60 X 60
E =642k
Q) P=2
R=V_2=2302
P 1730
R =30.6Q
b) P=I2R
P 5.85
’—J;— 346
I=130A
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5.6 Electromotive force and internal resistance

E 38.6

Q  2.46x1022x1.60x10~19
=981 x1073V

1. ¢
£

2. IR=&eg——
£ 4.73
R+111 58.5+127

3
I =73 mA

3. e=IR+71)
e-IR _ 52.6-3.11x12.2
- 3.11

r=4710Q

VoR 9.06X102
4, y, =Bk _ 506x102
Ri+R,  102+1873

V, =319V

_ VoR, _ 9.06x187.3
2 7 Ry+R,  102+1873

V, =587V

VoR2
R{+R;»

We want V,,, = 20V, V, = 100V, R, = 30 Q

Vout _ Rz

I:l 120Q
100V
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Exam style questions

Q1.1 | The resistance of the power source in the circuit v/
Q12 | 32VY
Internal resistance = — gradient of graph v/
_ 324
QL3 [7=T5%%
r=167Qv
There is always a potential drop across the internal resistance of the
Q14
battery v/
(emf=32V)
Q15 E=¢exIXxt
T |E=32x08%x5x60Y
E=7680]v
E
£==
Q
=£
QL6 7680
Q==
Q=240CV

Q2.1

Atl =0.6A,V =225V

v
R=7
R =225,
0.6
R=3750v

Q2.2

(Semiconductor) diode v/
No current flows through component below threshold voltage v/

Q2.3

Potential difference across 20 Q) resistor = 0.6 X 20 =12V
Voltage across resistors in parallel is 18 V v/
Total resistance of resistors in parallel is:

14 18
Rtotal:7:ﬁ:309‘/
L1,
Rtotat R1 = Rz
r__1 _
Rz Rtotal Ry
r_r_1
R, 30 40
1 _ 1
R, 120
R,=120QV

Q2.4

Current through 20 ( resistor stays the same v/
Current through 40 ( resistor increases v/
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