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' MARKING CRITERIA AND STUDENT FEEDBACK

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks
available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the taski(s),
including those areas in which you have performed well and areas that would benefit from development/improvement.

| i

: Commaon Assessment Criteria Applied i ”;‘"i
=
|

§

i —_—
H

j 1. Reszarch-informad Literatyya 1iC

¢ Extent of resasrch and/or own reating. selactin of credible soutces, application of aggminpriste :eferency 1 Carreetilims,
L

Vﬂgﬁvvﬂmc;ﬁh LINE fk “

E 2. Knowedge and Understanding of Subjec-*; 20

tert Of knawiadite ant Understanding of tanceps anil Uadetharg printiples 25205 sted with he discioline

. Bn
i 3. gpalysis | 2

{Riiatysis, evaa@hnn and sy rthasie, tope, argument and judgamiert analyticsd refacLon, oigamsalion i ipas and L Gl
i 5 S g | ¥

<

£ =

il

i 4. Practical Application and Deployment A0 |

| Denloviment uf mathods, meteisls, ook rad tecniguay; sppicstinn of coptepts; amnwlalion 0F inimative and ¢ eative S@iubiens 10 spive wrobtams,

_— L S

T

MW.\,:,) ?@4 év?p[m}@w, o voncg a TS,

| 5. Skilis for Prafessionai Practice 10
; Atripates in prafasional oractice’ Henigual gac cRuaperetre worzing: deployment of apmrggdete meia, preseatation ad o garisation,
IL v
T | - A
" L
oo

. e - T = - . == B )

Asslignument Mark {Assessment marks ars subject ¢ raFficatinn at the Exem | late Submissicn Panalties {tick If appropriste) J
| Soard. Thase comments and narks are to give feedback on moduie work and s for Up to four weeks late %
i_gudznce only valll they are confirmed. ) I J First Attempt? s i

Page 18 of 19

/shp



 FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA |

Ass2asmont Critario

1. Research-informed
Literature

Extent of research
and/or ewn reading,
selection of credible
sources, application
of appropriate
referencing
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avidence of reading.
Views and findings
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reading and/er of
reliance on
inappropriate
sources, andfor
indisciminate use
of sources.
Referencing
conventions used
incansistently.
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of research-
Infarmed literature,
Including sources
retrieved
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Referencing
conventicns mostly
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Inclusion of a wide
rangs of reseatch-
informed literature,
including sources
retriaved
independentty.
Selectlon of
relevant and
credible sources.
Vary good use of

A comprehensive
range of research
informed litersture
embedded tn the
work, Excellent
selection of relevant
and credible
sources, High-leysf
referancing skills,
consistently

Outstanding
knowladgs of
resezrcheinformed
Iiterature
embedded in the
work. Outstanding
seleetlon of relevent
and credible
sources. High-level
raferencing skills
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Understanding of
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understanding of

’ consistantiy. refarencing applied. consistently and
conventions conventions, profassionally
consistently applied.
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Mafor gaps in Gaps in knowiedge, Evidence of basic Knowladga is Knowledge is Excellent Highly detailed

knowledge and
understanding of

3. Analysis
Analysis, evaluation
and synthess; logic,
argument and

generalisations,
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of any credible
evidence. Lack of

ahalytizal
intellectual skills,
but for the most
part descriptive.
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thinking and some
attempts toc
synthasise, albeit
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thinking ang
synthesls, Can
analyse new and/or

analytical thinking;
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waork, supported by
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High quality
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R inaccuracies. underlying established views, Clear awarenass of and a critical
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associated with the base.
discipling.
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judiciously selected
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demonstrated in the
application of
concepts to a variety
of processes and/or
contexts; formulation
of innovative and
creative solutions to
s0lve problems.

the application.
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examples, whara
relevant.

axamples, whare
relevant,
Evidence of some
innovation and
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Applicatlon and
deploymant extend
beyond established
conventions.,
Innovation and
creativity evident
throughout,

. " logic, leading to Ideas/findings with same abstract data and sustain persuasive independently or developed
judgement; analytical unsupportable/ sometimes illogical waaknesses. situations without arguments, and ta through effective Independently or
reflection; missing conclusions. ' and contradictory, Some evidence 1o guidance. review the collaboration. through effactive
organisation of ideas Lack of any attempt Generalised support findings/ An amerging reliability, validity & Ability to collaboration.
. tc anaiyse, statements made views, but evidence awarenass of slgnificance of investigate Ablily 1o
and evidence synthasise or with scant not consistently different stances evidance, Ability to contradictory Investigate
avaluate. evidence. interpreted. and ability to use communicate ideas infarmation and contradictary
Conelusions lack Some relevant evidence to support and evidence identify reasons for Information and
relevance., conclusions and the argument. accurately and contradictions. identify reascns for
recommendatlons, Valid canci convincingly. Strong, persuasive, contradictions.
where refevant snd Sound, eonvineing conclusions, Righly persuasive
recor dati Jusions [/ justitiable conclusions
where relevant recommendaticns, recommendations,
4. Practical Limited or no use of Rudimentary An adequate Agood and A very good An advanced Outstanging lavels
. methods, matearials, application of awareness and appropriate application of a application of a of 2pplication and
Applicatlon and tools and/ar methods, materials, mostly appropriate agplication of range of methods, range of mathods, deployment skills.
Deployment technigues. tools and/ar application of well- standard methods, materials, tools materials, toals Assimilation and
Effactive deployment Little or no techniques but established materlals, toois and/or techniques. and/or techniques. development of
. appreciation of the without matheods, matarials, and/ar techniques. Very goad The context of the cutting edge
of appropriate context of the consideration and tools andfor Good appreciation considaration of the application Is well processes and
methods, materials, applcation. competence. techniques. of the context of context of the considered, with techniquss.
tools and techniques; Flavied appreciation Basic appreciation the application, application, with extensive use of
of the context of of the context of with some usa of perceptive use of relevant examples.

5. Skitls for
Professional Practice
Demonstrates
attributes expected in
professional practice
tncluding: individual
initiative and
coliahorative working;
deployment of
appropriate media to
communicate
{including written and
oral); clarity and
effectiveness in
presentation and
organisation.

Cammunication
media is
inzpprepriate or
misapplied,

Little or no
evidence of
autonomy in the
completion of tasks.
Work is paorly
structured and/or
{argely incoherent,

Media is poorly
designed andfor not
suitable for the
audience.

Poor independent
or collaborative
initiative.

Work lacks
structure,
organisation,
and/or coherence

Can communicate in
3 sultable format
but with some room
for improvement,
Can wark as part of
ateam, but with
limited invalvermeny
in group activities,
Work lacks
coherence in places
and could be better
structured,

Can communicate
effectively inz
suitable format, hut
may have minar
errors.

Can work effecthely
as part of a team,
with clear
contributlon to
group activities,
Mostly coherent
work and Is in 2
suitable structure,

€an communicate
well, confidently
and consistently ina
suitable format,
Can work very well
as part of a team,
with very goad
contribution to
graup activities.
Work is coherent
and fluent &nd is
well structured and
organisad.

{an communlcate
professionally and,
confidently ina
suitable farmat.
Can wark
professionally
within a team,
showing leadershlp
skilis as
appropriate,
managing conflict
and meeting
abligations.,

Work is coherent,
very fluent a2nd is
presanted
profassionally.

Can cammunlcate
with an
excepticnally high
level of
professionallsm.
Can work
eikceptionally well
and professlonaily
within 2 team,
showing zdvanced
|eadership skills,
Work is
exceptionally
coherent, very
fluent and s
prasented
prafassionally.
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A)

Lab 1a - Potential Division

Step 1
MAKE - the following circuit:

lov

Step 2
MEASURE using a multimeter:

Supply Voltage = 10V

Total Resistance = 9.92KQ

Current= 0.988mA
Step 3
CONNECT:
+
10v

MEASURE using a multimeter the circuit current.

RECORD your observation:

Measured Current = 0.23mA

10k<2

10kQ

33kQ
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Step 4
CALCULATE the Voltage across each resistor.
RECORD your observations:

Voltage across 10kQ resistor =  10KQ*0.23mA = 2.30V
Voltage across 33kQ resistor =  33KQ*0.23mA = 7.59V

Supply Voltage = 2.3V+7.59V = 9.89V
Step 5
MAKE:
10kQ2
+
10V
B 10k
Step 6a
DEDUCE, without measurement, the voltages across each resistor.
RECORD vyour deduction;
Voltage across the top resistor = 5V

Voltage across the bottom resistor= 5V

Step 6b
Measure the voltages across each resistor.

RECORD your measurement:
Voltage across the top resistor = 4.90V
Voltage across the bottom resistor= 5.03Vv
Comment upon the relationship between the voltages and resistance.
The voltage across series connected resistors is determined by the resistance of
each resistor and the number of resistors connected in the series. If the resistors all

share the same resistance, the voltage across them can be found by dividing the
supply voltage by the number of resistors; in this case 10V/2 = 5V.

e
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Step 7
MAKE:
33kO
+
10V 33KO+47KQ = 80KQ
10V/80KQ = 0.000125A
- 47kC2
Step 8
Calculate

Voltage across 33kQ resistor = 0.000125A*33KQ = 4.125V /
Voltage across 47kQ resistor = 0.000125A*47KQ = 5.875V /
4,125V + 5.875V = 10V /

MEASURE the resistor voltages.
RECORD your observations:
Voltage across 33k} resistor= 4.3V

Voltage across 47k( resistor=  5.94V
4.3V + 5,94V = 10.24V /

The difference of 0.24V can be attributed to a loss of accuracy when rounding or
tolerances of the resistors.
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Step 9
CONSIDER the foliowing circuit diagram:
I
Ri
+
Supply
voltage
N R,

From what you have learnt about Potential Division, whereby a Supply Voltage will
divide between resistances according to what proportion of the total resistance each
resistor has, complete the following formulae:

Voltage across R+ = Supply Voltage x (R1 + Rz} / (R1"R2)
Voltage across R2= | xRo

Step 10
MAKE: |

10V/90KQ = 0.000111A
0.000111A*10KQ = 1.11V o
0.000111A*33KQ = 3.66V
0.000111A%47KQ = 5.22V
111V + 3.66V + 5.22V = 9.99V /

33kQ
10v

47k

Step 11

Measure:
Voltage across 10kQ = 1.16V
Voltage across 33kQ =  3.86V
Voltage across 47kQ = 5.45V

Supply voltage = 1.16V + 3.86V + 5.45V = 10.27V

- spe
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47kQ2

Step 12
MAKE:
33k
+
10V [
) 10k2
Step 13

Calcuiate the voltage across the 10kQ) resistor and the voltage across the

47kQ/33kQ parallel combination.

RECORD your calculations: (33KQ+47KQ)/(33KQx47KQ) = 19.39KQ

Voltage across 10kQ =

10V x (10KQ / (10KQ+19.39KQ)) = 3.4V
Voltage across parallel combination =

10V x (19.39KQ / (10KQ+19.39KQ)) = 6.6V

CONFIRM your calculations by measurement.

10KQ resistor = 3.37V
Parallel combination = 6.55V

CONCLUSION
Voltage divider rule: Vout = (VinReY(R1*Re) /

V
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Lab 1b - Current Division
Step 1
MAKE the following circuit:

CALCULATE, using Ohm's Law, the current in the circuit.
RECORD your observations:

Calculated Current= 10V/10KQ = 1mA

Step 2
MEASURE, using a multimeter the circuit current.
RECORD your observation:

Measured Current = 0.98mA

The two values agree and only differ by 2%, which can be attributed to the internal
resistance of the multimeter.

Step 4
MAKE:;

10V 10kQ 10kQ2

Step 5

DEDUCE, without measurement, the 2 branch currents.

RECORD your deduction: 10V 0KQ = 1mA
1= 1mA

2= 1mA

MEASURE the supply and branch currents using a multimeter.
Measured Current = 2.01mA

Measured Current in Branch 1 = 1.01mA
Measured Current in Branch2 = 1mA

0P
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Step 6
MAKE:
+
10V ( w 20kQ 10kQ2
S~
Step 7
CALCULATE the 2 branch currents using Ohm’s Law.
RECORD your results:
Current in Branch 1 = 10V/20KQ = 0.5mA
Current in Branch 2 = 10V/10KQ = 1mA
Supply Current= 0.5mA + 1mA = 1.5mA /

CONFIRM your results by measurement using a multimeter.
Branch 1: 0.49mA Branch 2: 1mA Supply current: 1.49mA

CALCULATE the fraction of the supply current that is in the 20kQ branch as follows:

Eraction in 20kQ resistor = Crentin20kQ _ 4 104 49 =14

Supply Current /
COMPARE the FRACTION obtained with the following result:

Value of R in OTHER branch

Sum of the 2 resistances
10kQ) 1

10kQ+20kQ 3
DEDUCE the current in Branch 2.

Fraction in 20k( resistor

RECORD your deduction:

Current in Branch 2 = 2/3x Suppily Current= 1mA
and, from before:

Current in Branch 1 = 1/3x Supply Current = 0.5mA
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Step 8
MAKE:
|
+
10V 33kQ2 47k
Step 9

MEASURE the Supply Current using a multimeter.

CALCULATE, using the concept of CURRENT DIVISION that was introduced at
step 7, the 2 branch currents.
RECORD your results:

Supply Current=  515.8pA _
Current in 47kQ =  10V/47KQ = 212.77uA /
Currentin 33kQ =  10V/33KQ = 303.03pA /

CONFIRM your results by measurement.

Current in 47kQ = 217pA Current in 33kQ = 286pA
Supply current = 503pA

CONCLUSION

Construct a mathematical expression that can be used to find the branch current in a
two branch parallel network if the supply current is known.

I = (I*Rz)l(R1+Rz)/l2 = (I"R1)/(R1+R2) /

/S0P
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Lab 1c~The Product / Sum Rule

Step 1
MAKE the following circuit:

10kQ2

1ov

47kC)

Step 2

MEASURE using a multimeter the current in the circuit.
RECORD your observations:

Supply voltage =  10.02V
Current = 1.8mA

CALCULATE the circuit resistance.
RECORD your result:

Calculated resistance =  10.02V / 0.0018A = 55.67KQ
DISCONNECT the multimeter and power supply.
MEASURE the circuit resistance.
RECORD your result:

Measured resistance = 56.5KQ /

COMPARE the value calculated using Ohm'’s Law with the measured value.’
RECORD your comparisons:

Calculated value of resistance = 55.67KQ
Measured value of resistance = 56.5KQ

The caiculated value and measured value are most likely different due to accuracy
being lost when rounding and the tolerances of the resistors used, respectively.
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Step 3
MAKE:

10V 10k 10k2

Step 4 l

MEASURE using a muitimeter the supply current.
RECORD your observation:

Supply Current=  2mA
Supply voltage =  10.03V /

CALCULATE the circuit resistance using Ohm's Law.
RECORD vyour result:

Calculated resistance =  10.03V/0.002A = 5015Q = 5.015KQ
DISCONNECT the multimeter and the power supply.
MEASURE the circuit resistance.
RECORD your measurement;

Measured resistance = 4.93K0O

FIND the PRODUCT of the 2 resistances and divide it by their SUM.
RECORD this operation:

Product=  10KQ x 10KQ
Sum = 10KQ + 10KQ Result = 5KQ

COMPARE the value calculated, the measured value and the value found by the
PRODUCT/SUM Rule.

RECORD your comparisons:
Ohm's Law value of resistance = 5.015KQ
Measured value of resistance =  4.93KQ
Product/Sum value of resistance = 5KQ
COMMENT on any discrepancy:

The differences between the three values is likely the result of rounding up/down, the
tolerances of the resistors and the internal resistance of the multimeter.

DD
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Step 5
MAKE:
+
10V 33kQ2 47k
Step 6

MEASURE the supply current using a multimeter.
RECORD your observation:

Supply Current =  0.518mA
Supply Voltage = 9.96V

CALCULATE the circuit resistance.
RECORD your result:

Calculated resistance =  9.96V/0.000518 = 19.23KQ
DISCONNECT the multimeter and power supply.
MEASURE the circuit resistance.
RECORD your measurement:

Measured resistance = 19.3KQ

FIND the PRODUCT of the 2 resistances and divide it by their SUM.
RECORD this operation:

Product=  33KQ x 47KQ
Sum = 33KQ+ 47KQ Result = 19.39KQ

COMPARE the value calculated the measured value and the value found by the
PRODUCT/SUM Rule.

RECORD your comparisons:
Ohm'’s Law value of resistance = 19.23KQ
Measured value of resistance = 19.3KQ
Product/Sum value of resistance = 19.39KQ

COMMENT on any discrepancy:
The differences between the three values could be caused by the rounding of values
during calculations, human error and the tolerances of the components used.
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Step 7
MAKE:

10V 10kQ) 33kQ2 47kQ2 100kQ2

L l I
Step 8 |

MEASURE the supply current using a multimeter.
RECORD your observation:

Supply Current=  1.8mA
Supply Voltage = 10V

CALCULATE the circuit resistance.
RECORD your result:

Calculated resistance =  10V/0.0016A = 6.25K0Q

DISCONNECT the multimeter and power supply.
MEASURE the circuit resistance.
RECORD your measurement:

Measured resistance = 6.2KQ

FIND the PRODUCT of one pair of the 4 resistances and divide it by the SUM of the

same pair.
RECORD this operation:

First pair: Product = 10KQ x 33KQ
Sum = 10KQ +33KQ Result = 7.67KQ

FIND the PRODUCT of the other pair of the 4 resistances and divide it by the SUM
of the same pair.

RECORD this operation:
Second pair: Product =  47KQ x 100KQ
Sum = 47KQ + 100KQ Result = 31.97KQ
REPEAT the PRODUCT/SUM rule on the results for the 2 pairs.
RECORD this operation:
Product of 2 results = 7.67KQ x 31.97KQ
Sum of 2 results = 7.67KQ + 31.97KQ Final Result = 6.19KQ

5P
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COMPARE the value calculated using Ohm’s Law with the measured value and the
value found by the PRODUCT/SUM Rule.

RECORD your comparisons:
Ohm's Law value of resistance = 6.25KQ
Measured value of resistance = 6.2KQ
Product/Sum value of resistance = 6.19KQ

COMMENT on any discrepancy:

Using product/sum gives the theoretical resistance of the circuit, which would be
observed when measured if factors such as percentage tolerances and rounding
weren’t present. The differences between the three vaiues can be attributed to these
factors, since some degree of rounding occurs when finding the resistance via
Ohm’s law, and measuring the circuit directly gives results that could be up to 10%
more or less than the expected resistance, depending on the tolerance of the
resisto?.

Lab 1d—Theveni_n’s Theorem

Step 1
MAKE:
10kQ2 33kQ
C A
+
10V 47k) 10kQ

D B

Step 2

STATE the steps that would be applied to the circuit when using Thevenin's
theorem.

Open the load resistor.

Calculate / measure the Open Circuit Voltage.

Open Current Sources and Short Voltage Sources.

Calculate /measure the Open Circuit Resistance.

Redraw the circuit with the measure open circuit Voltage as the voltage
Source and measure open circuit resistance (RTH) as a series resistance and
connect the load resistor.

6. Find the Total current flowing through Load resistor by using the Ohm’s Law.

A LN S
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Step 3
DRAW the Thevenin equivalent circuit.
I 1 .
ar-m Vin = (10V*47KQ)/(10KQ+47KQ) = 8.25V
- 10 kKQ -
10V 47 kO «
— . —1-  Rn={10KQ*47KQ)/(10KQ+47KQ) = 8.25KQ
- s 8.25KQ + 33K = 41.25KQ
10 k2 33 kO
R2
47 kO
{1 i 8.25V/(41.25K0+10KQ) = 160.98uA
R1
41250 /
+ \v3 R2
— /8.265V | 10 kQ

Step 4
MAKE the Thevenin equivalent circuit that you have drawn, in addition to the original
circuit;

Step 5
FIT the resistor removed from AB across the terminals of your Thevenin Equivaient
circuit.
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MEASURE the actual current through the resistor using a multimeter.

Curent=  161.4pA /

MOVE the resistor from its position in the equivalent circuit to its position in the

original circuit.
MEASURE the actual current through the resistor using a multimeter.

Current = 174pA - /

Thevenin’s theorem can be used to simplify a circuit in terms of calculations to find
the current flowing through a resistor, such as in the above example. Using
Thevenin’s theorem however will result in some loss of accuracy due to rounding to
2 or 3 decimal places. The results obtained differ from the measured current by
12.6pA, which can be attributed to a combination of loss of accuracy when rounding
and tolerances of components. While Thevenin’s theorem is a straightforward
method of calculating the current, the combination of these two factors when using
the theorem with measured results would potentially give an even more inaccurate
value.
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B)

At an atomic level, all materials have a degres of conductivity and resistance. This is
due to the atomic structure of the material/element and can be measured in relation
to each other as a result. Conductivity is the measure of how well a material can
transfer energy, and resistance is the measure of how a material can resist the
transfer of energy.

Electricity is essentially the flow of free electrons through a material. The ease or
difficulty of this is what determines the conductivity or resistance of a material,
respectively.

Atoms consist of three subatomic particles, being protons, neutrons, and electrons.
Electrons orbit the nucieus of the atom and carry a negative charge, which balances
out the charge if the atom.

Energy Level

IT Enbegy Lovel
~* 112 énmgy bevel

_ IV Enoegy Laval
G Nucleus

http:l/www.tutorvistg.comlcontentlscience/science-ilstructurre-atom/arranqement-
electrons-atom.php

This diagram shows how electrons orbit the centre of the atom in different energy
levels, or ‘shells’. The electrons in the furthermost shell of an atom have more
energy and travel faster and further from the nucleus, as well as a weaker bond to it.
These are known as valence electrons, and are responsible for the flow of electricity
since they are the electrons which)can most easily move and bond to different
atoms. '

Conductive materials typically have one valence electron in its outermost shell, since
it will take less energy for it to move to other atoms. Resistive materials on the other
hand will have a full outermost shell, and the electrons in it will need much more
energy to move. The conductivity and resistance of a material can be found this way,
with the most conductive materials having fewer valence electrons and the most
resistive having more.

S 5P
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An tiegclron Enlers One Electron

Nucleus
ﬂ;es to nexl atom 2
®
. bl ' Electrun
Cloud moves on
Electrons
.—__._
X \
One Electron ~ @ Eiection
fies lo next atom moves on

H

Cloud of Eiectrons

https://www.electrical4u.com/electrical-conductor/

This diagram shows how electrons flow through a material by bonding with its’
atoms. Materials like rubber have a full outer shell, making them good resistors due
to the electrons needing a lot of energy to bond to different atoms.

C)

The temperature of a resistive material will affect its ability to resist the flow of
electrons through itself. Heat, or thermal energy, causes atoms to vibrate. At
relatively high temperatures, the electrons of the material will have enough energy to
break free and move between atoms, resulting in an electrical charge.

Such materials are said to have a positive temperature coefficient.

R=R[l + (T - T}
Where,
R = Conductor resistance af temperature "T"

R.¢= Conducior resistance at reference temperature
T,or» usually 20° C, but sometimes 0° C.

o = Temperature coefficient of resistance for the
ctor material.

T = Conductor temperature in degrees Celcius.

T.= Reference temperature that e is specified at
for the conductor material.

https://www.cirris.com/leaming-center/general-testing/special-topics/177-
temperature-coefficient-of-copper  /

This formula can be used to find the effects of temperature on a material’s
resistance.
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E)

Thevenin’s theorem states that a circuit with any number of resistors and sources
with two terminals is equivalent to a single source and series resistor.

“The e.m.f of the source is equal to the open-circuit voltage at the terminals of the
network; the value of the resistor is equal to the resistance measured between the
terminals of the network when all generators are replaced by their internal
resistances.” (Electric Circuit Theory, pg14 J.M.Ivison)

The procedure for using this is as follows:

1. Open the load resistor.

2. Calculate / measure the Open Circuit Voltage.

cH Open Current Sources and Short Voltage Sources.

4, Calculate /measure the Open Circuit Resistance.

5. Redraw the circuit with the measure open circuit Voltage as the voltage
Source and measure open circuit resistance (RTH) as a series resistance and
connect the load resistor.

6. Find the Total current flowing through Load resistor by using the Ohm’s Law.

{

5P
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