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Introduction

The aim of this assignment is to develop an understanding of the fundamentals of
electrical principles through theoretical and practical applications. The assignment will
cover the following areas of Electrical Principles — DC circuits, Capacitors in DC
circuits, magnetism and AC circuits. This will be achieved through a range of practical,
calculation and research work.

Task 1 — DC Circuits
Figure 1 below shows a combinational arrangement of a DC circuit.

R] RZ

D

12V

Figure 1 — Resistors in Series/Parallel

To complete the activities for this task you will be given a student number which
relates to the resistor values for the combinational circuit. Table 1 shows the student
numbers and resistor values.

Table 1 — values for Task 1

Student Ri (Q) R2 (Q) R3 (Q) R4 (Q2) Rs (QQ) Res (QQ)

Number
1 270 560 330 270 330 680
2 390 470 220 330 180 560
3 220 470 330 470 220 680
4 270 680 220 560 330 560
5 330 560 330 470 180 680
6 180 680 220 330 270 560
7 220 560 330 470 220 680
8 330 470 220 560 180 680

WVhich vefuss cure Yol u,(/’g?

1. Construct the circuit and measure the total resistance (Rt) before connecting
the power supply.

2. Connect a 12V supply and measure the p.d. value across each resistor, the
supply current and the current in each resistor.

Page 3 of 27
Tomas Griffiths — Assignment



3. Calculate the
e total resistance, Rt
e supply current, |
e current in each resistor
e and the p.d. value across each resistor.
All formulas and workings must be shown.
4.  Use Multisim to also produce a set of test results for the voltages and currents.

5. Comment on the practical, calculation and simulation results, discussing any
variations when comparing these results and make reference to relative theories
such as Kirchhoff’s laws. :, ’ .
Ths Showd be wrillen in apest Lexe
Task 1

1. Construct the circuit and measure the total resistance (Rr) before connecting the
power supply.

The circuit as shown in figure 1 (above) was created from using breadboard, resistors and a
12V supply and measured the total the resistance using a Multimetre. From using the
I of the circuit which was 387Q) was obtained. \/

R T
IR Tk

Phast state o bs.
This shoulel L‘/,Dep[ il yoer pepert,

i iiiﬂi §:|
l ‘SEJ i /

gure 1 - Shows the Voltage, Resistance Total and Current

2. Connect a 12V supply and measure the p.d. value across each resistor, the supply
current and the current in each resistor.

After the total resistance value without the voltage supply being attached had been obtained,
the 12V supply was connected to power up the circuit. After connecting up the voltage
supply, a Multimetre was used to measure the potential difference across the resistors, the
supply current and the current in each resistor. Figure 2 shows the table of the each resistor
current and potential difference values.

L |
i i
16 mA
i /
1A
A

Figure 2 - Shows the Table of figures for the Potential difference and Current in each resistor
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3. Calculate the
e total resistance, Rt
e supply current, |
e current in each resistor

e and the p.d. value across each resistor.

All formulas and workings must be shown.
The calculations can be seen below.

R1=220QQ V=12V

R2 =470Q
R3 =330Q
R4 =470Q
R5 =220Q
R6 = 680Q2
R
/

R12 =RI1+R2 =220+470 = 690Q2 l/

R12><R3‘/ 690x330 /
R123 = = =223.24Q
R12+R3  690%330
v/
R1234 = R123+R4 = 223.24+470 = 693.24Q

v
R56 = R5+R6 = 220+680 = 900Q2

R1234XR56 /693 24x900 \/
RT = =— =391.60Q2

R1234+R56  693.24+900

RSf; 900
4=—Y 12 _1731mA /
R1234 693.24
B3="3_3805T 1 gia Y
R3 330
11/12—ﬁ—3;f3—°5—5 soma V.

11@2 =14-13=17.31-11.71 = 5.60mA /

Tomas Griffiths — Assignment
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v
v
V5 =15%R5 =13.33x103x220 = 2.932V ./
/ 3
V6 =16xR6 = 13.33x103x680 =9.064V /
% ) s
V4 =14xR4 =17.31x107x470 = 8.135V
v S
V3=V-V4=12-8.135=3.865V
/ Ve
V1 =11xR1=15.6x220=1.232V

/ / VA Ao,

V2 =12xR2=5.6x470 =2.632V

A Nere 15 re need b
Show y dur "”“ﬁ'l’ worf »:/75 .

Figure 3 - Shows my written calculations

Page 6 of 27
Tomas Griffiths — Assignment



4. Use Multisim to also produce a set of test results for the voltages and currents.

As seen in figure 4 you can see the set of voltage test results produced from multisim. These
are very close to the measured results and calculated results as seen in the figure 2 table.

‘‘‘‘‘

|

Y/ ,,,,'a‘;,,;l /s whik wncleor
?

Figure 4 - Shows the Multisim voltage results
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As seen in figure 5 you can see the set of current test results produced from multisim. These
are very close to the measured results and calculated results as seen in the figure 2 table.

5. Comment on the practical, calculation and simulation results, discussing any
variations when comparing these results and make reference to relative theories such
as Kirchhoff’s laws.

Figure 6 shows us the table of each of the results. These include the simulated, calculated and
measured results. From this table it can be seen why they all vary slightly.
=

Figure 6 - Shows the table of results
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From the table it can be seen that the measured values vary more than the other two set of
results, this is because human error may take place and the equipment used to retrieve these
results may not be 100% accurate or their tolerances may be higher than other measurement
devices, Kirchhoff’s voltage law states that “the sum of the voltage sources around any
closed path is equal to the sum of the potential drops around that path” so this means that the
results are dependant on the value of the resistors. In Theory the resistances are exactly what
they are supposed but in practice there will always be a tolerance +/-% in the value of the
resistor, so when dealing with small currents any change in the resistance value will alter the
readings. This can be seen from the table above as the simulated and calculated readings are
generally the same whereas the measured readings are slightly lower.

There are ofhor Foctrrs bhak coudd hove been cuv;giolcrﬁf/ .

Task 2 — Capacitors
A capacitor is an electronic device that stores electrical charge and is used in a number of
electronic applications.

1. Explain the construction and function of a capacitor, listing some of the different
types that are available and typical values. Include methods that could be used to
alter the value of the capacitor.

2. Figure 2 shows a circuit containing capacitors in series/parallel to a d.c. voltage

source.
C
Gy
|1 C
| |
C4| |
O y¢ O——
Figure - 2
Using the values stated in Table 2, determine:
a) the equivalent circuit capacitance
b) the total charge
C) the charge in each capacitor
d) the energy stored in each capacitor
e) the total energy stored in the circuit.

Table 2 — values for Task 2

Student Ci (uF) Ca (uF) Cs (uF) C4 (LF) Vs (V)
Number

1 12 27 33 4.7 12

2 15 27 39 3.3 15

3 18 27 43 2.2 20

4 22 27 47 2.2 25

5 27 22 43 1.5 30

6 10 22 39 33 25
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Task 2

1.

7

12

22

33

4.7

20

9

15

22

39

3.3

15

Hgaﬁn yon m// heed Lo slate oo uades,

Explain the construction and function of a capacitor, listing some of the different
types that are available and typical values. Include methods that could be used to alter

the value of the capacitor.

A capacitor is an electronic component that consists of two metal plates which is separated by
an insulating layer called the dielectric. Capacitors have the ability of storing a quantity of
electricity as an excess of electrons on one plate and a deficiency on the other. A common
way in which capacitors are made are by taking two strips of metal foil and separating them
with strips of waxed/oiled paper which are then wound spirally which in effect creates two
large surfaces near each other. The metal foil sheets, and the waxed/oil paper are then rolled
into a compact form. These wound up components are then soaked in paraffin wax to protect
the dielectric from the environment. This type of capacitor is called a Paper capacitor and
their typical range values are between 300pF to around 4uF. Paper capacitors are used in car
audio systems to provide extra power to the amplifiers when needed. They can also be used
in power conditioning systems that need to block DC signals and only allow AC signals.
They can also be used as sensors to measure air humidity, mechanical strain and fuel levels.
Figure 7 shows the diagram of how a paper capacitor is made.

Connecting Leads

Aluminum Tabs

Anode Foil

-—

/

Electrolyte Paper

Figure 7 - Shows what a Paper Capacitor consists of

Cathode Foil

Another common type of capacitor is the Mica capacitor. These types of capacitors contain
either of alternate layers of mica and metal foil clamped together tightly or are of thin films

of silver sprayed onto the two sides of the Mica sheet. Due to the Mica capacitors high
manufacture cost they are usually used within circuits that are of high frequency when a /
minimum loss in the dielectric is necessary. They are also used in other circuits that need to

be precise. The typical range values of a Mica capacitor are between 1pF to 1uF. Mica

Tomas Griffiths — Assignment
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capacitors are also used in timing and oscillator circuits. Figure 8 shows the components ofa
Mica capacitor.

Mica
(Dielectric)

v/

Metal Plates/Foil

Figure 8 - Shows what a Mica capacitor consists of

Tantalum capacitors are another type of capacitor that is used for bypasses and coupling in
circuits and for DC blocking. Tantalum capacitors are an electrolytic capacitor. This means
that it is a polarized capacitor whose positive plate is made of a metal that forms an insulating
oxide layer through anodization. This oxide layer acts as the dielectric of the capacitor. A
solid, liquid, or gel electrolyte then covers the surface of this oxide layer, serving as the
cathode or negative plate of the capacitor. There are various types of electrolytic capacitors
such as the aluminium electrolytic capacitor. The tantalum capacitor is much smaller than the
aluminium electrolytic capacitor. Tantalum capacitors consist of a pressed sintered tantalum
powder that has been coated in an oxide layer which acts as the dielectric. The case of the
capacitor is commonly made of brass, copper and sometimes silver and this forms the other
capacitor plate. Between these plates are layers of manganese dioxide and graphite which for
the solid electrolyte. The typical range value for a tantalum capacitor is between 0.001puF to
1000uF. Figure 9 shows the diagram of components used to make a tantalum capacitor.

Metal case
Sintered tantalum

—t___—Dielectric
Insulated seal —— .

Solder

Electrolyte

/

Figure 9 - Shows the Tantalum capacitor components

One way that we could alter the value of a capacitor is by using a variable capacitor. A
variable capacitor has the ability to change the values of its capacitance by either electrically
changing it or mechanically changing it. Variable capacitors consist of plates made of metals
and within these plates there be one that is fixed, and the other plate will be movable. These
capacitors can be connected up to each other to increase the capacitance value, when this
combination is carried out there will always be one shaft that is sufficient enough so that the
other joined up capacitors are variable. Variable capacitors are used so that instead of
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deciding the values during the manufacturing period like fixed capacitors such as a mica or a
paper capacitor, certain ranges of values are provided with variable capacitors. Variable
capacitors are used in tuning circuits such as one used for a radio. The typical range values of

a variable capacitor is between 100pF to 500pF. Figure 10 shows the diagram of a variable /
capacitor.

E:ggg 4715,4{; ae obher e//ﬁrﬂm)-?

that cenr be C[)o-yﬁi b
wller the vahe of the
covpaci/L“O’f'-

Increase
capacitance

Fixed plates

Figure 10 - Shows the diagram for a Variable capacitor

2. Figure 2 shows a circuit containing capacitors in series/parallel to a d.c. voltage

source.
C
Ci
| C
| |
c,) |
O v¢ O——
Figure - 2
Using the values stated in Table 2, determine:
a) the equivalent circuit capacitance
b) the total charge
c) the charge in each capacitor
d) the energy stored in each capacitor
e) the total energy stored in the circuit.

Page 12 of 27
Tomas Griffiths — Assignment



The calculations can be seen below.

Cl=18uF Vs=20V
C2 =27pF
C3 = 43F
C4=22pF
J
a) C23=C2+C3=27+43=70uF v

_ C1xC23° 18x70 _

C123 = 22X 18T _ 14 318uF /

/ Y
CT=CI123+C4 = 14.318+2.2 = 16.518pF
S %
b) QT =CTxV = 16.518x10x20 = 330.36uC v~

c) Q4= C4><Vé2.2><10'6><20 =44pC /

/

Q123 =C123xV = 14.318%x107%%x20 = 286.36uC \/
Or
/ / (oo,

Q123 = QT-Q4 = 330.36-44 = 286.36uC

Q1 =Q123 becauseg it is in series

Q1 =286.36uC

V=L =222 15908V V/
/

V3= =22 = 4091V /

Or

/ /
V23 =V-V1=20-15908 =4.091V

\/ /
Q2 =C2xV23=27%x4.091 =110.457uC

Q3 =C3xV23 =43x4.091 =175.913uC /

9 w=icv: )/

/.
W1 = %CIXVIZ = §><18><10-6x15.9082 =2.277m] /
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1 / 1
W2 = EC2XV232 = 5X27X 10x4.0912 = 0.226mJ \/

1 ‘/1 Vv
W3 = EC3XV232 = EX43X 10°x4.091%> = 0.359mJ

V/
W4 = 2C4xV2 = 2x2.2x10°0x20% = 0.44m] /

Exaol/xw{' nork .

€) WT=2CTxV?=-x16.518x20>=3.303ml /

Or

/

WT = WI+W2+W3+W4 =2.277+0.226+0.359+0.44 = 3.303mJ 4

Figure 11 - Shows my written calculation workings
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o’D' Wi"+CVZ T HE
Jm f,cm\/f Tzc(a’xjo xIS ‘10&-;,

' wz = Laxv : _1g< ’zufgg ql oJiEZJ

i W @717;; x z_zxuza »_@‘EEMT__

el s JZ—C:TXLL _,,me S18x20° = 3-363 o)

7 B T

Wi = lm +wL+wyfm f,z;znmzzsiosmm_m

Figure 12 Show s my written Calcu/alton workings

Task 3 — Magnetism

1. Explain the principles of permanent magnets including the distribution of magnetic
fields.

2. Solve the following problems:

a) A magnetic pole face has a rectangular section having dimensions 220mm by
120mm. If the total flux emerging from the pole is 130uWb, calculate the flux
density.

b) The maximum working flux density of a lifting electromagnet is 1.9T and the
effective area of a pole face is circular in cross-section. If the total magnetic
flux produced is 61 1mWb determine the radius of the pole face.

1. Explain the principle operation and construction of an electromagnet including the
distribution of magnetic fields.

2. A transformer is a device that uses some of the principles associated with
electromagnetism. Explain the operation and construction of transformer, include
methods to reduce power loss within the transformer.

3. Solve the following problems:

a) A 700 turn coil of inductance 2.5H carries a current of 1.6A. Calculate the flux
linking the coil and the e.m.f. induced in the coil when the current collapses to zero in
20ms.

b) A rectangular coil of sides 10cm and 6¢cm is rotated in a magnetic field of flux
density 1.2T, the longer side of the coil actually cutting this flux. The coil is made up
of 70 turns and rotates at 1200rev/min. (i) Calculate the maximum generated e.m.f.
(i1) If the coil generates 80V, at what speed will the coil rotate?

Task 3

1. Explain the principles of permanent magnets including the distribution of magnetic
fields.

Magnetic Fields are produced by permanent magnets. When magnets produce a
magnetic field the lines of force produced radiate from the north pole of the magnet to
the south pole of the magnet. These lines of force never cross and the same poles
repel whilst the opposite poles will attract one another. /
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/

Figure 13 - Shows how the magnetic field lines radiate Car )d l"“"’ﬁ me )W DL’Ae rod - S
) - /s
2. Solve the following problems: to show abtruckir ond repulsiom.

a) A magnetic pole face has a rectangular section having dimensions 220mm by
120mm. If the total flux emerging from the pole is 130uWb, calculate the flux
density.

b) The maximum working flux density of a lifting electromagnet is 1.9T and the
effective area of a pole face is circular in cross-section. If the total magnetic flux
produced is 61 1mWb determine the radius of the pole face.

a) A magnetic pole face has a rectangular section having dimensions 220mm by 120mm.
If the total flux emerging from the pole is 130uWb, calculate the flux density.

L=220mm=0.22m
H=120mm = 0.12m
0 =130uWb

A =LxH=0.22x0.12 = 0.026 ==

-6
B=9=%=5x10-3T=5mT /

Figure 14 - Shows my workings for Task 3 (2a)
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b) The maximum working flux density of a lifting electromagnet is 1.9T and the
effective area of a pole face is circular in cross-section. If the total magnetic flux
produced is 61 1mWb determine the radius of the pole face.

B=19T
O =611mWb 7
B_® _ A_0
A B
A=nr2/
-3
A=611:;0 ~03216m>

0.3216m%=nxr> /

03216 /
rz - T
r =232 _ 0.30m /
r=320mm -/

Figure 15 - Shows my workings for Task 3 (2b)

1. Explain the principle operation and construction of an electromagnet including the
distribution of magnetic fields.
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An electromagnet is made when a conductor carries a current which ultimately produces a - .
magnetic field around the conductor. Electromagnets follow Faradays Law of &— &s < e Adluchion
Electromagnetic induction and this law is commonly broken down into two parts. These parts

are that the value of emf induced in a circuit or conductor is directly proportional to the rate

of change of the magnetic flux linking with it and that the polarity of such emf induced by an Mo
increasing flux is the opposite to that induce by a decreasing flux. This means that if a magnet

is to be moved back and forth through a coil of wire an emf will be induced in the coil

causing current to flow. The magnitude of the induced emf is directly proportional to the f

value of the magnetic flux so the rate at which this flux links with the coil and the number of

turns on the coil.

The magnetic field of an electromagnet has the form of concentric circles along the entire

length of the conductor and the direction of the magnetic field is dependant on the direction

of the current. So clockwise if the current is flowing away from the person looking at the

conductor or anticlockwise if the current is flowing towards the person looking down the

conductor. The direction of the magnetic field can be seen below. \/

A,

=SSP PN

Figure 16 - Shows the magnetic field direction

Current Current

WITHOUT IRON WITH IRON
Figure 17 - Shows and electromagnet field with and without an iron conductor
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2. A transformer is a device that uses some of the principles associated with
electromagnetism. Explain the operation and construction of transformer, include
methods to reduce power loss within the transformer.

A transformer is an electrical device that contains two coils, these are the primary windings
and the secondary windings, and they sit on the same steel/Iron core. Transformers will only
work with an alternating current (AC) voltage. When an AC voltage is applied to the primary
windings, this sets up an alternating magnetic flux throughout the steel/Iron core. This
magnetic flux then induces and emf into the second winding. Both of these windings are

linked by the same magnetic flux which means that the emf in both windings are proportional
Vp

Np
cannot be completely eliminated but can be reduced greatly. One way in which these losses
can be reduced is by reducing the thickness of the steel/Iron core. To do this the magnetic
core material is split up into many thin pressed steel shapes also known as laminations. By
splitting the core metal into thin steel laminations eddy current is reduced as well as heat loss.
To reduce heat loss even further most transformers are filled with transformer oil which cools
and reduces the temperature of the transformers again. The diagram for a transformer can be
seen in figure 18.

v . .
to the number of turns, so — = N—Z . Transformers will always have eddy current losses which

Primary Secondary
winding winding
N turns N_r. i

Primary
current
Secondary
l; current
——

Secondary

Figure 18 - Shows the principle of a Transformer

3. Solve the following problems:
a) A 700 turn coil of inductance 2.5H carries a current of 1.6A. Calculate the flux
linking the coil and the e.m.f. induced in the coil when the current collapses to zero in
20ms.
b) A rectangular coil of sides 10cm and 6¢cm is rotated in a magnetic field of flux
density 1.2T, the longer side of the coil actually cutting this flux. The coil is made up

Page 19 of 27
Tomas Griffiths — Assignment



of 70 turns and rotates at 1200rev/min. (i) Calculate the maximum generated e.m.f.
(i1) If the coil generates 80V, at what speed will the coil rotate?

a) A 700 turn coil of inductance 2.5H carries a current of 1.6A. Calculate the flux

linking the coil and the e.m.f. induced in the coil when the current collapses to zero in
20ms.

N =700 turns
I1=1.6A
L=2.5H

Dt =20ms

Coil inductance =

_Ney
I
LxI ’/2 5X1.6 /
@ =20 =222 _ 5 714x10°Wb = 5.7mWb
N 700
— -3
o= 2a0 _ ZTOSTIVAT _ 199,99V =-200V

dt 20%x1073

F:{ére 19 - Shows my workings for Task 3, 3(a)

b) A rectangular coil of sides 10cm and 6¢cm is rotated in a magnetic field of flux density
1.2T, the longer side of the coil actually cutting this flux. The coil is made up of 70
turns and rotates at 1200rev/min. (i) Calculate the maximum generated e.m.f. (ii) If
the coil generates 80V, at what speed will the coil rotate?
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Generated emf =
E =2xNBLSin®

N =70 turns

B=1.2T
L=10cm=0.1m
v(rpm) = 1200 rev/min

/

)x(50) =3.77m/s /

1200X2m

/
v(m/s) = wt = (. p”

[~

()  Maximum emf=@=90° ./

E = 2x70x1.2x0.1x3.77xSin90° = 63.336V /

(i) E=80V

Sin90° = 1
v(m/s) = —— = ——2 ___ —4761m/s /
2NBL  2x70x1.2X0.1
_v(m/s)x60 Y 2 4761x60x2 _ .
v(rpm) = o X Toe" amxooe 1515.47rev/min /
Vel done

Figure 20 - Shows my workings for Task 3, 3(b)
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Task 4 — AC Circuits

1.  Using the oscilloscope measurements for a sine wave stated in table 3 perform

the following calculations

a) Peak voltage

b) Frequency

c) Average voltage

d) Root mean square (rms) voltage.

Table 3 — values for Task 4

Student Oscil.losco e Set.tings : Grid Spacing .
Number Volts/Div Tlmebgse Vertical (peak | Horizontal
(ms/Div) to peak) (1 cycle)

L 5 20 6.8 4

2 2 20 72 4.4

3 2 10 7.8 4.4

4 5 10 5.4 46

> 5 5 4.8 48

6 2 5 6.6 4

! 2 20 52 52

2. Below is a RL circuit:

V2 CH2

A

V1 CHI

Na—

1 Volt p-p

L =1mH, R =18Q, Ry = ?Q) (measure this value)

3. Measure and record the value of each of the component.

4. Produce a table of measurements as shown below:

Frequency CHI1 (V) CH2 (V) Time Calculated values
)] pk to pk pk to pk Difference Time for 1 Fraction of Phase
(kHz) Voltage Voltage (between peaks) cycle (T) cycle Angle (°)
(T2-T1) =1/ (T2-T1)/T (fraction x 360)
1
2
3
Page 22 of 27
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4
5
6
7
8
9
5. Produce a table of calculations as shown below:
Frequency (f- | X (Q) Ry Z(Q) Current (A) | Phase Angle
kHz) (2nfL) (R +Ry) )
1
2
3
4
5
6
7
8
9
Show clearly one full example of your method for calculating for Xt (Q2), Z (Q),
Current (A) and Phase Angle (°) for a chosen frequency.
6.  Comment on the practical and calculation results, discussing any variations
when comparing these results.
Task 4
1. Using the oscilloscope measurements for a sine wave stated in table 3 perform the
following calculations
a) Peak voltage
vp=222=2 =/7.8V
b) Frequency
F=-=——"=2273Hz /
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c) Average voltage

Vav =0.637xVp vV
Vav = 0.637x7.8 = 4.969V /

d) Root mean square (rms) voltage.

Vp 7.8
Vims = ="2=5515V J/
Table 3 — values for Task 4
Student Oscil.losco e Set.tings : Grid Spacing .
Number Volts/Div Tlmebgse Vertical (peak | Horizontal
(ms/Div) to peak) (1 cycle)

1 5 20 6.8 4
2 2 20 72 44
3 2 10 7.8 4.4
4 5 10 54 46
S 5 5 48 48
6 2 5 6.6 4
7 2 20 5.2 5.2

2. Below is a RL circuit:

V2 CH2

A

V1 CHI

1 Volt p-p -
L =1mH, R = 18Q, Rp = ?Q (measure this value)

3. Measure and record the value of each of the component.

L =0.985mH R =17.89Q Rp =2.38Q /
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4. Produce a table of measurements as shown below:

/

CHI CH2 Time Calculated values
Frequency (V)pk | (V)pk | Difference [ Time | Phase
(kHz) topk | topk | (between | for1 | Fractionof | Angle
Voltage | Voltage | peaks) cycle cycle (12- ©)
V) (V) (uS) ) TI)/T (fraction
1f x 360)
1 1 0.69 38.5 1.0 ] 0.03851981 | 13.8671
2 1 0.80 37.9 0.5]0.07586497 | 27.3114
3 1 0.84 34.2 0.3 0.10268159 | 36.9654
4 1 0.89 31.6 0.3 ]0.12657687 | 45.5677
5 1 0.92 28.7 0.2 10.14351183 | 51.6643
6 1 0.96 27.3 0.2 | 0.16402164 | 59.0478
7 1 0.95 243 0.1 0.16984994 | 61.146
8 1 0.97 22.8 0.1]0.18272791 | 65.782
9 1 0.97 /| 20.3 0.11/ 0.1826893 165.7681
5. Produce a table of calculations as shown below:
Frequency XL () R Current Phase
-k | ooy | RF | 2T @) | Ange)
L)
1 6.19 20.27 21.19 0.047 16.98
2 12.38 | 20.27 23.75 0.042 31.41
3 18.57 | 20.27 27.49 0.036 42.49
4 2476 | 20.27 32.00 0.031 50.69
5 30.94 | 20.27 36.99 0.027 56.77
6 37.13 | 20.27 42.31 0.024 61.37
7 43.32 | 20.27 47.83 0.021 64.93
8 49.51 | 20.27 53.50 0.019 67.74
9 55.70 1 2027/ 59.27,] 0017 4 70.00 /]

Show clearly one full example of your method for calculating for X (), Z (Q2),
Current (A) and Phase Angle (°) for a chosen frequency.

L:

0.985mH

R =17.89Q

Rp =2.38Q /

4 : . J/
Reactance (XL) = 2mfL = 2xnx5x103%0.985%x103 = 30.94Q

Total Resistance (Rt) = R+Rp=17.89+2.38 =20.27Q ;/
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s
Impedance (Z) =/ Rr* + X2 =v20.272 + 30.942 = 36.99Q /S

Current (T) =g=$= 0.027A /
Phase Angle (@) = t 'lﬁit 12092 _ 56.77°
ase Angle () = tan Ry AN o a7/

6. Comment on the practical and calculation results, discussing any variations when
comparing these results.

Human error may affect the results, as sometimes the exact number from the oscilloscope has
not been taken. Variations in the results may also occur because some of the results are
rounded up to the nearest decimal point which will decrease the accuracy again. Not only that
but because an oscilloscope and function generator are not designed to be 100% accurate by
the manufacture there will always be a slight discrepancy. When the equipment has been used
for a long period of time it will start to generate heat which can cause the equipment to lose
accuracy and cause other bits of circuitry to become less accurate. Also, when a resistor starts
to heat up, its value of resistance will change and vary from its stated value. From the results
it can be seen that as the reactance increases it is proportional to the frequency which means
that for every 1kHz the frequency increases the reactance increases by around 6.

{hw a—C OZ'LGI_ Iccvd"gr‘j Mc()uﬂ ok bear W@l_ozefeffé,

Well Asne Ton jor hare pmrjmeo{ o fool
4(53/3,@,9/\]5 Elal™ O),_/grcd_ wJl of He lasks.
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