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Step 1
MAKE - the following circuit:

+
10V 10kQ2
Siep 2
MEASURE using a multimeter:
Supply Voltage = 10V
Total Resistance = 10K
Current= ___1.003mA
Siep 3 /
CONNECT
10kQ2
+

v

33kQ2

Student name: Jac Williams
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MEASURE using a multimeter the circuit current.

RECORD your observation:

Measured Current = __0.235mA

CONFIRM that the calculated and measured circuit current agree.

Step 4
CALCULATE the Voltage across each resistor.

RECORD your observations:
Voltage across 10k} resistor = 2.35V
Voltage across 33kQ resistor=__7.765vV_
Supply Voltage = 10V
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Step &
MAKE:
10kQ2
+
10V
) 10kQ2
Step 6a

DEDUCE, without measurement, the voltages across each resistor

RECORD your 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 = 4.98V

Voltage across the bottom resistor= 499V
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Step 7
MAKE:
33kQ2
+
10v
47k
Siep &
Calculate

Voltage across 33kQ resistor = [otar x R1 = 0.000125 x 33000 = 4.125V

Voltage across 47kQ) resistor = | total x R2 = 0.000125 x 47000 = 5.875V

Voltage across 33kQ resistor=  _ 4.125V

Voltage across 47kQ) resistor= __ 5.875V ]

MEASURE the resistor voltages.

RECORD your observations:
Voltage across 33k{) resistor = 4.12V
Voltage across 47k resistor= 585V

COMFIRM that your calculations and the measurements agree.

/

/5pP
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Step ©
CONSIDER the foltowing circuit diagram:

R:

Supply
voltage

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:

R1
R1+R2

Voltage across R1 = Supply Voltage x

R2
R1 +R2 /

Voltage across Rz = Supply Voltage X

Step 10
MAKE:

10kS2

33kE2
()

A7k

Step 11
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Measure:
Voltage across 10kQ2 = I Y
Voltage across 33kQQ=  _ 3.65V
Voltage across 47kQ) = __b21wv

CONFIRM measurements by calculation.
Current (lta) = VIRt = 10/90000 = 0.0001A

Voltage across 10kQ = | x R = 0.0001 x 10000 = 1.10V
Voitage across 33kQ = | x R = 0.0001 x 33000 = 3.66V /

Voltage across 47kQ = | x R = 0.0001 x 47000 = 5.217v

Siep 12
MAKE:
33kQ 47kQ2
+
10V [
) 10kQ2
Step 13

Calculate the voltage across the 10k resistor and the voltage across the
47kQ/33kQ) parallel combination.

RECORD your calculations:
Voltage across 10k} = 0.00034 x 1000 =__ 3.4V

Voltage across parallel combination = 0.00034 x 10000 6.6V

/PP
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CONFIRM your calculations by measurement.

Measured
Voltage across 10kQ = 3.38V

Voltage across parallel combination = 6.59V
{

Lab 1b - Current Divisicn

e

Objective

On compiletion of this work the student will be able to use the concept of
Current Division in determining the currents in 2 branch Paralle! circuits.

Step 1
MAKE the following circuit:

10V 10kQ2

CALCULATE, using Ohm's Law, the current in the circuit.

RECORD your observations:
Calculated current = V/R = 10/10000 = 0.001A

Calculated Current=__ 1mA

Step 2
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MEASURE, using a multimeter the circuit current.

RECORD your observation:

Measured Current = ___1.008mA

CONFIRM that the calculated and measured values of circuit current agree.

Step 4
MAKE
+
10V > 10kQ
Step 5

DEDUCE, without measurement, the 2 branch currents.

RECORD your deduction:

1
10000 T 10000
. _ 000z
™™ 2

liand |2 = 0.001A

Student name: Jac Williams

10k2

SSDP
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M= TmA

I12= 1mA

MEASURE the supply and branch currents using a multimeter

Measured Current = 2mA
Measured Currentin Branch 1= __ 1mA
Measured Current in Branch 2 = 1mA
Step 6
MAKE:
+
10V 20k 10kQ2

—

Step 7
CALCULATE the 2 branch currents using Ohm’s Law.
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RECORD your results:
Current in Branch 1 = __05mA__
Current in Branch 2 = __1mA
Supply Current= ___0.5mA + TmA =_15mA__

CONFIRM your results by measurement using a multimeter.

/S0P
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CALCULATE the fraction of the supply current that is in the 20kQ branch as follows:

Current in 20k€2 _
Supply Current

Fraction in 20kQ resistor = 0.5mA = (0.33mA

1.5mA
COMPARE the FRACTION obtained with the following resuit:

Value of R in OTHER branch
Sum of the 2 resistances
10k B l
10kQ+20k2 3

Fraction in 20kQ resistor

DEDUCE the current in Branch 2.

RECORD your deduction:

Current in Branch 2 = 2/3x Supply Current = 0.00034A

and, from before:

Current in Branch 1 = 1/3x Supply Current= _ 0.00017A
Step 8
MAKE:
+
107 33kQ 47kQ2
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Siep 8

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= _ 5.2mA y
33 B
Currentin 47kQ = 2.1mA =5 % 0.0053 = 0.002186254 = 2.2mA
X
Current in 33kQ = 0.3mA___ <7 x 0.0053 = 0.003113754
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Lab 1c-The Product / Sum Rule

Objectiive

On completion of this work the student will be able to use the Product/Sum
rule to find the equivalent resistance of two or more resistance in paraliel.

Siep 1
MAKE the following circuit:

10kS2

1ov

) 47kE2

MEASURE using a multimeter the current in the circuit.

RECORD your observations:
Supply voltage = 10.02V
Current = __0.000175A 10/57000 = 0.000175A

CALCULATE the circuit resistance.
RECORD your result:

Calculated resistance =  57KQ

DISCONNECT the muitimeter and power supply.
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MEASURE the circuit resistance.
RECORD your result:

Measured resistance = _ 56.7KQ

s

COMPARE the value calculated using Ohm’s Law with the measured value.'

RECORD your comparisons:

Calculated value of resistance = 57KO

Measured value of resistance = 56KQ

75OP
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Step 3
MAKE:

10V 10k$2 10k2

Siep 4
MEASURE using a multimeter the supply current.
RECORD your observation:

Supply Current=_ 2.045mA

Supply voltage = __ 10.104V

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

Calculated resistance = 5KQ =Ry = 1—11 = 50000

1OOUO+1DODO

DISCONNECT the muitimeter and the power supply.

MEASURE the circuit resistance.

RECORD your measurement:

Measured resistance = ~ 4.93k0 .
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FIND the PRODUCT of the 2 resistances and divide it by their SUM.
RECORD this operation:

Product= _ 10000Q x  10000Q
Sum = ___10000Q + 100000
Result = 5000 ___

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 = _ 5000Q
Measured value of resistance = _ 4930Q
Product/Sum value of resistance = __5000Q

COMMENT on any discrepancy:

Siep 5
MAKE:

10V 33kQ) 47kQ2

Step 6 I

MEASURE the supply current using a multimeter.
RECORD your observation:
Supply Current= _ 5.22mA

/S0P
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Supply Voltage= __10.05V

CALCULATE the circuit resistance.
RECORD your result:

Calculated resistance = ___19387.50Q ———— = 19387.50

33000+47000

/

DISCONNECT the multimeter and power supply.

MEASURE the circuit resistance.
RECORD your measurement:

Measured resistance = _19.23kQ

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

Product = 33000 0 X 470000
Sum = __330000 + 470000
Result = 19387520

o

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 = _ 19387.50
Measured value of resistance = _ _19.2000Q

Product/Sum value of resistance = 1938750
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COMMENT on any discrepancy:

Step 7
MAKE:

10V 10kE2 33k} 47k 100k

Step &

MEASURE the supply current using a multimeter.

RECORD your observation:
Supply Current = 1.650mA
Supply Voltage = _10.05V

v

CALCULATE the circuit resistance.

RECORD your result:
Calculated resistance = _ 6188.889Q
1
Ry = 1 1 1 1 = 6188.889{()

10000 T 33000 T 27000 T T00000

DISCOMNECT the muitimeter and power supply.

MEASURE the circuit resistance.

N\

or
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RECORD your measurement:

Measured resistance = _ 6.12KQ

/

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 = ___ 10000 0 % 33000 Q )
Sum = ___10000 0 + 330000
Result = 7.674417KQ

/

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=  __47000Q x 100000
Sum = ___47000Q + 100000 Q
Result = __ 31972790

REPEAT the PRODUCT/SUM rule on the results for the 2 pairs.

RECORD this operation:
Product of 2 results = __7674.417 0 x _ 31972.789Q
Sum of 2 results = 76744170 +_ 31972.789Q

Final Result = _6188.898
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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 = __ 6188.889

Measured value of resistance= _ 61150

Product/Sum value of resistance = _6188.898 0
/

COMMENT on any discrepancy:
Lab 1d-Thevenin’s Theorem

Objective

Step 1

MAKE:

10k 33k
C A
+
10V 47kQY 10k

D B

V4
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Siep 2

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

1. Open up the load resistor (10KQ Rv)

2. Then calculate the open circuit voltage, this being the Thevenin voltage(Vrh)
3. Short circuit the multiple power sources
Cﬁm‘;\/ﬂ s '
4. Calculate the resistance t%at is found from the open circuit resistance
RTH = 33kQ + [(47kQ x 10kQ) / (47kQ + 10kQ)]
RTH = 33kQ + 8245.61k(
RTH = 41245610 /

5. Once that has been done the circuit will then be redrawn using open circuit
voltage found in step 2. Then measure open circuit resistance, found from
step 4. Then reconnect the load resistor which was taken out in step 1. That
will make it the equivalent Thevenins circuit of that network that has been
created.

6. Find the total current flowing through using ohms law. \

Step 3 .

DRAW the Thevenin equivalent circuit.

&Y

K 22K

AN‘ AN'

*
'

(13

Siep 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 Equivalent
circuit.
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MEASURE the actual current through the resistor using a muitimeter.
Current= 1593 pA

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 = 170.4 uA

/0P



HND Electrical/Electronic engineering Student name:; Jlac Williams

Summary-

in this report all practical activities will be completed in class time with the equipment provided.
Alongside this will be research conducted out of class periods, all research taken will be referenced
and all images will be referenced.

Differences between conductivity and resistivity

Conductive materials

Conductors generally allow electricity to travel through it, conductivity can be measured in Siemens
{S). A good conductive material can be identified also by its capability to retain heat. This proves its
worth in an electrical circuit as this would reduce the amount of energy lost in a circuit saving money
long term. Most metals are great conductors, copper wire are excellent conductors and are found in
electrical circuitry today. In detail, a conductive material is conductive due to the number of free
electrons that can be found on the outer shell and throughout a material. The free electrons can
carry a current, the more space for these electrons to move about allows for them to pass around
faster making a material more conductive than another. A valence electron is the strongest of ali
and proves to make a material more conductive, this is because of its capability to cause a strong
repelling reaction when transferring to other electrons, materials that have this property are, gold,
silver and copper, copper is used regularly for connective wiring in circuits due to the accessibility of

current traveling through it. {Figure 1)
Image (Figure 1) - Atomic structure of conductors,
http://slideplaver.com/slide/5768315/ insulators, and semiconductors

Conductor - 1 ¢4 3
\ walence gloctrons

Insuiator - full
vakenos shell

@ Semiconductor - 4

o owakner diwirees

Resistive materials

Resistivity is commoniy assessed in electronics due to its importance and is measured in ohms (Q).
Resistivity is the electrical resistance of a certain conducting material per unit. Resistance is the
amount a conductive material resists the flow of current/electricity, this in turn allows the energy to
flow out of the electrical circuit, similar to how heat acts with resistive materials. If measuring in
resistivity, those measurements are looking upon that materials ability to conduct electrical
currents. Nickel-chromium is a wire that is resistive, it can be wounded with other nonconductive
materials to make a Wire wound, useful for resisting electrical current.
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Resistive materials affected by temperature

The resistance of a conductor is altered when heat is applied, a variable with this, is what size is the
material being measured, a large wire will have less resistance than a smalier wire. Temperature
effects the wire (in this case) due to the dimensions changing when the temperature does, this will
make the wire expand or contrast. If a material is listed as a conductor, when it is heated the
resistance of that material will rise. In contrast an insulator (resistive material) will decrease their
resistance when heated. The change in conductivity is mainly due to the change in the activity of
atom structure when the temperature rises. The flow of current in a resistive material is caused by
electrons traveling form one atom to another, when temperature is added this changes the
structure of those atoms, therefore changing the way in which current is passed through a resistive
material.

In a resistive material when the heat is added there is a decrease in current flow, this is due to
contrast and the fewer amount of electrons to pass the current through said material.

Voltage and current divider rule

Voltage divider rule  {Figure 2) Current divider rule  (Figure 3)

| R, |

= im y L& =3
| Eo= Bamg = || 1= L
| Frun R,

nttps://www.allaboutcircuits.com/textbook/direct-current/chot-6/current-divider-circuits/

Example parallel circuit — (resistor values, R1 = 1k R2 = 3k R3 = 2k} power supply = 6V

in a parallel circuit all voltages across all components (in this case, resistors) are the same. If the
voltage supply was 6V all resistors would be 6 volts. Then using the voltage and the resistor values,
the branch current can be worked out. R1 current = 6mA R2 current = 2mA R3 current = 3maA. The
total current can be added together from all branches to work out the total current = 11mA. Once
found total resistance can be found out by dividing voltage and current R=V/i total resistance would
be 545.45Q)

R, 2 R, Total Figure 4 is the speculated circuit displayed in table form as
b 6 B 6 discussed above, The circuit shows that the current divider
B 2m 3m Llm rule and voltage divider rule applies to basic resistor parallel
1k 3k % H545_ | circuits

(Figure 4)

S0P
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cohcepis and
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established views
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of the knawledge
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1. Research-informed Little or no Poor evider;ce of I Efer;n;.e-s i.o..a — Inclusion of a range Inclusion of a wide A comprehensive_ TJutét-anding_
avidence of reading. reading and/or of limited range of of research- range of research- range of research knowledge of
Literature I ) ) .
Views and findings reliance an mastly relevant Informed literature, Informed literature, informed literature research-infermed
Extent of research unsupported and inappropriate sources. Some Including sources including saurces embedded in the literature
andfor awh read ing, non-authoritative. sources, andfor omisslons and retrieved retrievad wark. Excellent embedded in the
selection of credible Referencing indiscriminate use minor errorg. Independenty. independently, selection of relevant work, Dutstanding
. i conventions largely of sources. Referencing Refersncing Selection of and credible selection of ralevant
sources, application lznared. Referencing conventlons evident ' conventions mostly relevant and sources. High-level and credible
of appropriate conventions used though not always consistently credible sources. referencing skills, sources. High-level
referenci ng inconsistentty. appll_ed applied. Very goo'd use of consistently refar.enca'ng skills
. consistentiy, referencing applied. consistently and
conyentions conventions, professionally
consistently applied.
applied.
2. Knowledge and Major gaps in Gaps in knowledge, Evidence of basic Knpwledge fs Knowledge is Excellant Highly detaited
Understanding of knowledge and with only superficial knowfedge and accurate with a axtensive, Exhibits knowledge and knowledge and
: understanding of understanding. understanding of good understanding understanding of understanding of understanding of
Subject material at this Some significant the relevant of the field of study. the breadth and the main concepts the main
Extent of knowiedge level. Substantial [haccliracias., concepts and dapth of and key theories, theories/concepts,
. inaceuracles, underlying established views. Clear awareness of and a critfeal
and underStandmg of principles, challenges to awareness of the

ambiguities and
fimitations of
knowledge,

3. Analysis
Analysis, evaluation

Unsubstantiated
generatisations,

Some evidence of
analytical

Evidence of some
logical, analytizal

Evidence of some
logical, analytical

Sound, logleal,
analytical thinking;

Tharaughly logleal
work, supperted by

Exceptional work;
judiciously selected

togls and technigues;
extent of skill
demaonstrated in the
application of
concepts to a variety
of processes and/or
cantexts; formulation
of innovative and
creative solutions to
solve prohlems.,

Flawad aporeciation
of the context of
the appllcation.

Basic appreciation
of the context of
the application.

the application,
with some use of
examples, where
relevant.

application, with
parceptive use of
examples, whare
relevant,
Evidence of some
innovation and
creativity.

extensive use of
relevant examples.
Appiication and
deplayment extend
beyond established
sanventions.
Innovation and
craativity evident
throughout.

X " mada without use intellectual skills, thinking and sarma thinking and synthesis and evaluated evidence. and evaluated
and synthesis; logic, of any credible but for the most attempts to synthesis, Can evaluation, Abllity High quality avidence. Very high
argument and evidence. Lack of part descriptive. synthesise, albeit analyse new andfor ! te devise and analysis, developed quality analysis,
judgement; analytical {ogic, leading to Ideas/findings with some abstract data and sustain persuasive Independently or develaped

) 4 unsupportable/ sometlmes llaglcal weaknesses, situations without arguments, and to through effective independently or
reflection; tissing eonclusions, ' and contradictory. Scme evidence fo guidance. raviaw the collaboration, through effective
organisation of ideas Lack of any attempt Generalised support findings/ An emerging reliabitity, validity & Abllity to collaberation.
and evidence to analyse, statements made views, but evidence awareness of significance af invastigate Abllity to

syntheslse or with scant not censistently dHferent stances svidence, Ability to contradictory investigate
avaluate. avidence, interpreted. and ability to use communicate ideas informatian and coptradictory
Conclusisns lack Some relevant evidence to suppart and evidenga identify reasons for Information and
relevance. conclusions and the argument. accurately and contradictions, Identify reasons for
recommendations, Valid conclusions convincingly. Streng, persuasive, contradictions.
where ralavant and Sound, convincing cencluslons, Highly persuasive
recommendations, conelusiens / justifiable conclusions
whera relevant recornmendations, recammendations.
4. Practical Limited or na use of Rudimentary An adequate A good and Avery good An advanced Qutstanding lavels
Appllcatlon and methads, materials, application of awareness and appropriate application ofa application of a of application and
tools andfor methads, materials, maostly appropriate application of range of methods, rangs of mathaods, deployment skills,
Deployment techniques, tools and/er application of weli- standard methods, materials, teols materials, tools Assimilation and
Effective deployment Littie or ne technigues but established materials, tools and/or techniques, and/er techniques. development of
of appropriate appreciation of the without methods, materials, and/or tachniguas. Very good The context of the cutting edge
! context of the consideration and tools and/or Geod appreciation consideration of the applicaticn Is well processes and
methods, materials, application. competence. tethnigues. of the context of context of the considerad, with techniques,

5. Skills for
Prafessional Practice
Demaonstrates
atiributes expected in
professional practice
including: individual
initiative and
collaborative working;
deployment of
appropriate media to
communicate
{including written and
oral); clarity and
effectiveness in
presentation and
organisation.

Cammunication
media is
inappropriate or
misapplied.
Little or no
evidence of
autonemy in the

completion of tasks.

Work is poorly
structured and/or
jargely incoherant.

Media is poerly
designed and/er not
sujtable for the
audience.

Poer independent
or cellaborative
initlative.

Work lacks
structure,
crganisation,
and/or coherence

Lan cemmunicate in
a sultable format
but with seme room
for improvemant.
Can work as part of
& team, but with
limited involvement
fn graup activities.
Work lacks
coherence in places
and coyld be better
strueturad.

Can communicate
effectively In a
suitable format, but
may have minor
errors.

Can work effectively
as part of 2 team,
with clear
contribution to
group activitias.
Mostly coherent
warkand IsIna
suitable structire,

{an communicate
well, confidantly

and consistently in a

suitable format.
Can work very well
25 part of # team,
with very good
contribution to
group activities.
Work is coherent
and fluent and is
well structured anc
organised.

Can communicate
professianally and,
confidently in a
sultable format.
Can work
professionally
within a team,
showing ieadership
skills as
appropriate,
managing conflict
and meating
abligations.

Work is coherent,
very flugntand is
presentad
professionally.

Can communicate
with an
exceptionally high
level of
professionzlism.
Canwork
axceptionally wall
and professionally
withln a team,
showing advanced
leadership skills,
Work Is
exceptionally
coherent, very
fluent and is
prasented
arofassionally,
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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 task(s),
including those areas in which you have performed well and areas that would benefit from development/improvement.
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