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Module Learning Outcomes
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1. Produce routine solutions to typical electrical problems.
2. Relate and apply basic electrical theory to collected data.




STUDENT FEEDBACK FORM

This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines
your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to
comment on the achievement of the task(s), including those areas in which you have performed well and areas that

would benefit from development/improvement.

Generic Assessment Criteria

Marks
available

1. Engagement with Literature Skills

=
(8]

| Marks
| awarded

Poor engagement with essential reading. No evidence of wider reading. Have made no direct
reference in the assignment.

2. Knowledge and Understanding Skills

25

10.4

Task 1 achieved 52%.
Task 2 achieved 25% - missing elements of the task.
Task 3 achieved 45%.
Task 4 achieved 45%.

Limited knowledge and understanding of the basic underlying concepts and principles within the
subject area. Have made a number errors in the calculation work and elements of Task 2 are
missing.

3. Cognitive and Intellectual Skills

15

Task 1 achieved 47%.
Task 4 achieved 45%.

Limited attempt at evaluation of the underlying concepts and principles, tending towards
description.

4. Practical Application Skills

35

20.3

Task 1 achieved 66%.
Task 4 achieved 50%.

A good application of practical work for Task 1 and 4, very good use of the test equipment to
obtain all of the required results.

5. Transferable Skills for Life and Professional Practice

10

4.5

Mostly ordered presentation and structure in which relevant concepts are reasonably expressed.

Work may lack coherence in places. Try to produce all of the work on computer.

Assessment Mark (Assessment marks are subject to ratification at the appropriate)

Late Submission Penalties (tick if

Exam Board. These comments and marks are to give feedback on module work Up to 1 week late (20% Max)

and are for guidance only until they are confirmed. ) Over 1 week late (0%)

47%
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| Wholly or aimost
wholly descriptive

| work. Little or no

| evaluation of the

| underlying

| concepts and

| principles.

| Failure to develop

| arguments, leading

: argey descriptive

work, with superficial
evaluation of the
underlying concepts
and principles. Weak
interpretation of data,
flawed development
of arguments and
judgements.

Limited attempt at
evaluation of the
underlying concepts
and principles,
tending towards
description.

Can interpret
qualitative and
quantitative data but

Good evaluation f -

the underlying
concepts and
principles. Can
interpret qualitative
and quantitative
data, with minor
errors.

An emerging ability

Sound evaluation «

the underlying
concepts and
principles. Can
interpret qualitative
and quantitative de
accurately. Ability 1
devise arguments
using evidence to

| methods, materials,

tools and/or
techniques.
Little or no

| appreciation of the
| context of the

application.

| Very weak

evidence of
different

| approaches to
| problem-solving in
| particular contexts.

basic methods,
materials, tools
and/or technigues but
without consideration
and competence.
Flawed appreciation
of the context of the
application.

Weak evidence of
different approaches
to problem-solving in
particular contexts.

mostly appropriate
application of basic
methods, materials,
tools and/or
techniques.

Basic appreciation of
the context of the
application.

Can identify problems
in particular contexts
and propose basic
alternative
approaches or
solutions though
there may be errors.

application of basic
methods, materials,
tools and/or
techniques.

Clear appreciation
of the context of the
application.

Good evidence of
different
approaches to
problem-solving in
particular contexts
and proposes
mostly appropriate
solutions.

| toillogical orinvalid | Information accepted | with some errors. to use evidence to make mostly
| judgements. uncritically, uses Some evidence to support the appropriate and va
| Minimal or no use generalised support emerging argument, judgements.
| of evidence to back | statements made with | arguments and Mostly valid
| up views. scant evidence and judgements but these | arguments and
| unsubstantiated may be logical judgements.

opinions. Ideas underdeveloped or

sometimes illogical with a little

and contradictory. inconsistency / mis-

interpretation.
Limited or no use of | Rudimentary An adequate A good and A very good

| taught, basic application of taught, | awareness and appropriate application of a rar

of basic methods,
materials, tools
and/or techniques.
Very good
consideration of th
context of the
application. Very
good evidence of
different approacht
to problem-solving
particular contexts
and proposes
appropriate solutio

Work is poorly
| structured,
| disorganised,
| inaccurate and/or

confusingly

| expressed. Very
| weak use of
iF | language and/or

| very inappropriate
| style. Failure to

work effectively

| individual or as part
| of a group. Little or
| no evidence of the

skills for
employment

| requiring the
| exercise of some

personal

| responsibility.

Work is poorly
presented in a
disjointed manner. It
is loosely, and at
times incoherently,
structured, with
information and ideas
often poorly
expressed. Weak use
of language and/or
inappropriate style.
Flawed approach to
individual or group
work, meeting only

! partial obligations to

others. Limited
evidence of the skills
for employment
requiring the exercise
of some personal
responsibility.

Mostly ordered
presentation and
structure in which
relevant ideas /
concepts are
reasonably
expressed. Work may
lack coherence
and/or accuracy in
places. Can work as
part of a group,
meeting most
obligations to others
but perhaps with
limited involvement in
group activities.
Demonstrates the
basic skills for
employment requiring
the exercise of some
personal
responsibility, with
some areas of minor
weakness.

Mostly coherent,
organised and
accurate work, in a
suitable structure
and is for the most
part clearly
expressed. Can
work effectively
independently
and/or as part of a
team, with clear
contribution to
group activities.
Demonstrates the
skills for
employment
requiring the
exercise of some
personal
responsibility, with
some areas of
strength and some
of minor weakness.

Work is accurate,
coherent, fluent, w
structured and
organised.

Can work effective
independently and
as part of a team,
with very good
contribution to grot
activities.
Demonstrates very
good skills for
employment requir
the exercise of sor
personal
responsibility, with
just occasional mir
weakness.




Task 1.

Group 4
Series o gl oot
1. Measured total resistance was 1318 Q ke ses. /
AT il
w { e S I ¥

2. Measured supply current=7.5 A
Measured voltages across each resistor
R1=1.33v
R2=3.48V */

S
R3=5.11v -

3. Supply current = Current = Voltage/Total resistance = 10/ 1318=7.58 .../ & o
Voltage across each resistor = Current x Resistance Xt o, 1_,( fo e
V1=7.5x180 x10-3=1.35V - valat g Lol 4opndse
V2=7.5x 470x10ﬂ-_§ =3.525V ;

V3=7.5x680x10-3=51V

Total Resistance=--R1+R2+R3= 180+470+680=1330
Measured voltages across each resistor

R1=1.33V

R2=3.48V

R3=5.11V

4. Thereisa variation/in calculated and measured results due to each resistor having a
tolerance of +/-5%. This can create a difference between the calculated value and the
measured value. Kirchoff's second law states that ‘in any closed loop, the total voltage
around the loop is equal to the sum of all the voltage drops within the same loop’. This is
related to the voltage across each resistor equals the supply voltage of 10V. The accuracy
of the equipment can also cause a difference between the measured and calculated values.

Overtime equipment can lose accuracy or even when bought can be less accurate than
other types of equipment. /
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Parallel

i~
1. Measured Rt= 1.527KQ F
2. Supply Current = 6.47mA
Current through each resistor
R1=0.988mA
R2=3.71mA /
R3=1.77mA

3. 1/Rt=1/R1+1/R2+1/R3
1/Rt= 1/10000 + 1/2700+ 1/5600= 6.489x10-4
Rt= 1/6.489x10-4=1541.1 /.. .~ oy

Supply current = Voltage/ Total resistance= 10/1541.1=6.5mA g

Current across each resistor P
1= V/R1=10/10000 = 1mA .
2= V/R2=10/2700= 3.7TmA /
3= V/R3= 10/5600= 1.78mA

4. Again the calculated results can differ from the measured results due to tolerances and
equipment accuracy. Human error could also have affected the results. If the
measurements were taken in the incorrect way then the results will also be incorrect. 7/
Kirschoffs law states that current flowing into a node will be equal to the current leaving
the node. This means that no current can be lost in a circuit and that the sum of all
resistors is found within the circuit. In a parallel circuit the total current is spread across ,
the circuit with each resistor. Therefore the supply current is spread across each /
resistor.

Page 13 of 21



Task 2 — Capacitors

The basic function of a capacitor is to store electric charge.in some applications capacitance
isn't desirable however in other applications it is desirable. :r-he capacitance is the change is
between two electric fields. For example between two plates with electric fields will have an
equal amount of positive and negative charges measured in (Q) coulombs. While charge is

measured in coulombs capacitance is measured in (F) farads.

As stated before two plates with a charge will have a capacitance. This charge is stored in
the capacitors magnetic field. This is how a capacitor is made. The most basic capacitor will
be composed of two plates separated by a dielectric. This dielectric is an insulating material.
When put into a circuit the capacitor will hold the charge created in the circuit and only

release when needed.

The material used to create the dielectric can differ the different types of capacitors. Ceramic
capacitors ill have a dielectric made out of ceramic. These types of capacitors don’_t hold as
much char;; as others due to the material. Silver micas are another type of capa-é;itors. The
dielectric is composed of layers of silver. These have a low loss and are used in circuits
where the charge output needs to be as stable as possible. These types of capacitors also
have a wider range compared to a ceramic capacitor. A silver mica has a range from 2

picofarads to 2000 farads.

i

£oZA YA o
A

One application of a capacitor could be a light emitting diode. When the capacitors charge ;

and discharge it is done at regular intervals. Due to the diode requiring the light to be }
\

switched on at certain regular intervals a capacitor is fitted to the circuit to charge the light / :

when needed and to then discharge when it needs to be switched off.

Capacitors can be used in circuits where alternating current needs to be converted to direct
current. The capacitor does this by smoothing out the current and charging it so that there
isn’t such a difference between the positive and negative voltage. An example of where this
can be used is within house hold appliances which predominately use AC. By smoothing out

the current the appliance will stay at a constant value and have the same power throughout.

/

5 7 3
P g Py ',‘---/'/"E—' {,;.,('J- v (_,(, Lt (%)

y = LM
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Figure 1.0 illustrates the basic construction of a capacitor.
https://www.google.com/search?q=how+a+capacitor+works&safe=strict&tbm=isch&source
=Inmsé&sa=X&ved=0ahUKEwju3cWervLfAhWIThUIHcUbAawQ AUICygC&biw=1200&bih=
855&dpr=1#imgrc=z2fse{ CCHPsOZM:

The figure above shows the basic construction of a capacitor in an AC circuit. The two
plates will have a dielectric insulating material. As the charge runs through the circuit the
plates will store this between the electronic fields. At certain intervals the capacitor will
discharge this stored charge into the circuit. This charge is higher than the output of the
circuit as it is a build-up of charge over time. This is desirable in circuits where a device
may need to be switched on.

Page 15 of 21



Task 3 — Magnetism

Permanent Maagnets

A permanent magnet is made from a ferrous material a common one being iron.
Magnets are able to attract other magnetic materials when they are within their
magnetic field. A magnetic has two poles; North and South. When left the magnet will
place itself with the poles facing in the correct direction. A scientist named Michael
Faraday was able to use images to represent the magnetic field produced by ferrous
materials. Due to magnetic fields not being visible imagery is a way of representing it.
Faraday theorised that the magnetic field had lines to represent the flux of the
magnetic field. Faraday found that stronger magnets had a higher flux and therefore
the lines of the magnetic field were closer together. The closer the lines the stronger

the magnet. These lines of flux go from the North Pole to the South Pole and this

field is 3D. /

Figure 1.2 illustrates the flux lines found within a magnetic field.

https://www.google.com/search?g=magnetic+field&safe=strict&source=Inms&tbm=is

ch&sa=X&ved=0ahUKEwiatevQv_LfAhUgXhUIHc- e creegf
bA4UQ AUIDigB&biw=1200&bih=855#imgrc=NkuYpReeygRydM: “/{“ W%fi S0y

Figure 1.1 illustrates how the flux lines of a magnetic field move from North to South
and how they spread around the magnet. Any magnetic material within this field

would therefore be attracted to the magnet.
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Electromagnets

Another way of creating a magnetic field is through the use of electromagnets. When
wire is coiled around a magnet and a current is passed through this creates an
electromagnet. The amount of current and the number of coils determines the
strength of the magnetic field. The more coils and the more current the stronger the
magnetic field. Certain applications require stronger electromagnets than others. )
Switches in circuits require the use of an electromagnet. When the czrcuut is on and
the electromagnet is energised this can either turn a switch on or off: Thls is
dependent on whether the circuit is wired as normally open or normally closed.
Unlike normal magnets where the poles determine the direction of the field, within
electromagnets the direction of the current will determine the way in which the field is
directed. If the current is moving away from the person observing then the field is
clockwise. Vice versa if the current is moving towards the person observing then the

field is moving in an anticlockwise direction. /

{
An electric current flowing towards you An electric current flowing away from you
produces a magnetic field that circulates in produces a magnetic field that circulates in
a counter-clockwise direction. a clockwise direction.

Figure 1.3 again explains the direction of the magnetic field when the current is moving in
a certain way.

https:

Ilwww.google.com/search?g=electromagnets+direction+of+magnetic+field&safe=stri

ct&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjzz4a0xvLfAhRWwWXhUIHYeSB3IQ AUIDi

gB&biw=1200&bih=855#imarc=2GANPecTvw-MQM:

A second application of an electromagnet is a telephone receiver. The Electromagnet is
coiled and attached to a thin diaphragm within the receiver. As the current varies it varies
the magnetic field. This varying field affects the diaphragm by making it vibrate. These
vibrations are seen as different sounds which the listener on the phone can hear. This is
the basics of how people communicate through phones via electromagnets. /
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Task 4 — AC Circuits

e) Peak voltage

1 \/p-p Fa
f) Frequency /
/T
g) Average voltage
0.637xVP
h) Root mean square (rms) voltage.
VPA2 /

Table 3 — values for Task 4

Sridiit Oscilloscope Settings : Grid Spacing :
Number Volts/Div Timebase Vertical (peak | Horizontal
(ms/Div) to peak) (1 cycle)

1 3 20 6 4

: 2 20 7 44

3 2 10 76 44

o S 10 5 16

S 5 5 44 48

2 2 5 6.8 3

7 2 20 54 52

g 0.5 20 6.4 52

2 0.5 10 5.2 5.4

4 0.5 10 74 5.6

= 0.5 5 6.6 5.8

12 3 3 5k 6

7. Below is a RL circuit:

7 Ry, R

V2 CH2

A

V1 CHI

=/

I Volt p-p

L

L =1ImH, R =10Q, R. = 7Q (measure this va.ue)

8. Measure and record the value of each of the component. /

Page 18 of 21



Page 19 of 21

Frequency CHI1 CH2 Time
9] (mV) (mV)
Difference | Periodic
(kHz) pkto pk | pkto pk (1Ls) Time (T) .
Voltage | Voltage | (berween Fraction of cycle (T2-
peaks) T1)/T Phase Angle (Fraction x 360)
(T2-T1)
1 221.76 152.46 88 0.001 0.088 31.68
2 277.2 148.5 60 0.0005 0.12 43.2
3 336.6 144.54 46 | 0.000333 0.138 49.68
4 403.92 142.56 44 | 0.00025 0.176 63.36
5 467.28 134.64 38 0.0002 0.19 68.4
6 514.8 130 32 | 0.000167 0.192 69.12
7 570.24 124.74 28 | 0.000143 0.1%6 70.56
8 609.84 118.8 26.4 | 0.000125 0.2112 76.032
9 657.36 112.86 23.2 | 0.000111 0.2088 75.168
/ / # P /




Frequency (f - XL (Q) Rt 7(Q) st F9) Phase Angle
kHz) (2nfL) (R + Ry) ()
1 6.28 12.2 13.72 0.073 2725
2 12.57 12.2 17.51 0.057 45.85
3 18.85 12.2 22.45 0.045 57.09
4 25.13 12.2 27.94 0.036 64.11
5 31.42 12.2 33.70 0.030 68.78
6 37.70 12.2 39.62 0.025 72.07
7 43.98 12.2 45.64 0.022 74.50
8 50.27 12.2 51.72 0.019 76.36
9 56.55 | 12.2 57.85 0.017 77.83

Parallax error could be the cause of the difference between the measured and calculated phase
angles. When measuring on the oscilloscope the cursor lines are an approximation, they are not
accurate. This parallax error also allows room for human error. Equipment accuracy also affects the

F. '/

measured values. The equipment used was not the best equipment out there so meant the

measured values weren't accurate. If the equipment was also not within its calibration date then the
results will not be accurate and will have a higher percentage of e/fmr compared to if the equipment

was within calibration.
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