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RLC Series Circuit.

Resonance Frequency and “Q” Factor.

Sara Vonk

In this assignment we are going to look at an RLC circuit, what is it, what they are used for,
resonance frequency and the “Q” Factor.




What is an RLC series circuit?
An RLC circuit is circuit that contains a resistor, an inductor and a capacitor.
There are two types of RLC circuits. A series circuit and a parallel circuit.

In this assignment we are going to look at the RLC series circuit but | will briefly talk about what the
RLC parallel circuit does.

If we want to fully understand what this circuit is doing we must first look at the two main
components, the inductor and the capacitor.

What is a capacitor?

A capacitor is made up of two electrical inductors that are separated from each other by an
insulator.

Conductive plates
A
L,

Dielectric

Capacitors can store electrical energy. They can charge and discharge in seconds.
They are similar the battery as in you can charge then and discharge them, however, batteries
normally rely on chemical reactions to release there electrical energy very slowly over a long period

of time.

A capacitor stores energy because the two planes in a capacitor store opposite charges and the
separation between them creates an electric field.

What could this be useful for?

Say you wanted to turn AC current in to DC current?

AC — P

DC

As you can see here the AC current isn’t giving out a consistent voltage and when it's on the purple
line its giving out OV.

\
If you put the capacitor in parallel with the AC supply. Every time the AC supple was near 0V the
capacitor would start the discharge and there for would will in the voltage gaps thus smoothing out
the AC to DC.




What is an inductor?

An inductor is a component that temporarily stores energy in the form of a magnetic field.

Inductors are normally just coils of wire.

One of the most basic properties of electromagnetism is, if you have current flowing through a wire
you will create a weg,k/magnetic field around it.

This is why is you coil up lots of wire and put a current through it you will get a stronger magnetic
field.

When you first put current through an inductor the magnetic field will expand until reaches its
reaches it limit, it will then stabilise.

When the current stops flowing through the inductor the magnetic field with turn back into
electrical energy and their magnetic field will deplete until all the energy stored is released.

The current in an inductor cannot instantly change, it will always lag by a small amount of time.
Like capacitors they are temporary storage areas. Capacitors storage energy in the form of static
charge and resist sudden changes in voltage. Inductors store energy in the form of a magnetic field

and resist sudden changes in current.

Current wave form with no inductor,
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Current wave form without inductor,




What is resonance?
Resonance is when the capacitive reactance is equal to the inductive reactance.
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This is also when they are out of Phase by 180 degrees.
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As the Voltage flowing though the Inductor and the Capacitor are out of Phase by 180 degrees they

cancel each other out. If you added them together they would be equal to 0 or very close to 0. This
almost imitates/looks like a short circuit.
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LC parallel circuit.
Voltage across the inductor and the capacitor are the same.

In a parallel RLC circuit the current is the sum of the current going through the capacitor and the
inductor.

Current in the inductor and the capacitor out of phase bye 180 degrees.




At resonance this circuit doesn’t let any current to flow so it looks like an open circuit.

At low frequencies the circuit will be more inductive, and at higher frequencies the circuit will be
more capacitive.

At resonance the voltage will peak in magnitude as it is essentially the open circlet voltage of a
generator.
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These Circuits lets you to create networks that will have a short circuit or an open circuit at a
particular frequency.

Some of the things they are used as are;
Low pass filter,
High pass filter,
Band pass filter,
Band stop filter,
Voltage multiplier,
Oscillator circuit.

What is the “Q” FactoryNere is a quote of Wikipedia to help explain it.
“In an ideal series RLC circuit, and in a tuned radio frequency receiver (TRF) the Q factor is: where R,
L and C are the resistance, inductance and capacitance of the tuned circuit, respectively. The larger

the series resistance, the lower the circuit Q.”

https://en.wikipedia.org/wiki/Q_factor#Definition




Main Body

Component values

I
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Here you can see a circuit diagram of an RLC circuit. The component values being used are a ten ohm
resistor, twenty two micro Henry inductor and a one micro farad capacitor. They will be linked in
series with each other and the RMS and the Peak to Peak values will be measured across the
inductor and the capacitor. The starting frequency will be five thousand hertz and it will be tested
ever 2 thousand hertz up to forty nine thousand hertz.

To make sure the results taken are accurate three separate tests will be taken. The main one will be
the practical test. This will best the practical abilities of the experiment conductor and it will test
their problem solving skills as they will be ask to used machinery they have not used before. Test
will be conducted used computer simulation software. Graphs and results will be taken from this
and documented in this report. Note book maths will also be done and used in excel. From this we
will be able to have three different production of the same test. It will test the Practical skills, the
mathematical skills, the computer software skills and there analysing skills.

ItTWaNld _be very uncommen-ifatttheTesults came out with the same results. You need to account

for environmental factors, component tolerances and the machine accuracy.

In this report there are plenty of images as a form of evidence to the work that has been done
outside this report. However they were taken on a cheap phone camera so they are bad quality. If
any extra better evidence is required for this report the original documents can be seen in person if
necessary.

Before we do the practical experiment we are going to work out the values and the patterns we
should be seeing. We are going to work out what the “Q” Factor is and we are going to work out
what the resonance frequency is. We need to remember that even when we work it out
mathematically its not going to be the same as the results we get from the practical as the maths
doesn’t account for tolerances.




Hand written calculations.

Below you can see the maths notes made in preparation for the rest of the experiments. The
calculations for inductive reactance, capacitive reactance, total reactance and impedance were
worked out for five thousand hertz frequency. This was done as a guide to base the rest of the work
off.

The photo quality is not very good as they were taken with a cheap phone camera.
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After the math’s had been worked out and the answers were confirmed as correct and exel spred
sheet was set up so it could do the same calculations for all of the different freelances that were
going to be tested.
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For this excel spread sheet the frequency range was deliberately made large so that we could get a
good view on what was happening in the circuit. The range starts at five thousand hertz and ends at
one hundred and ten thousand hertz.

Below you can see the different formulas used in excel to work out the Inductive reactance,

capacitive reactance, total reactance, impedance, phase and the impedance across the inductor and
the capacitor.

A

T
--/_mml MM Pagelajowd  Forums  DMTM  Review  View  Dowiaper
= X Cut

i canbrt KW (=] | Swneste Seners s B e | Bae Good b SN ;I:
rite

BIE LA R EE dvewson (w08 [ciior | (CEETET | e e e

F Format aintar || REEEERD (G- A- [EE B FE avegencne s (F-on oW A Sanmon Forma | Newtrol [catauotion | FETETTEIMN] - | ien e ot |

Ciphoard Irj Fant ] Algnment irj Humbar L} Stytes Cells

M3 - (3 S| =50823°K3*(5£520° 10%-6)
T ) T T TSP T WY TR TR TAY T TOO] FRT TRTTR TN PR T T TN ST T [T [ Y W T T T B R T P Y
1
2 trequency % % z phase impedance far graph scross cag/inductar
3 * Inductive reactance: X - 2zfL - wl 5000 069115] 31E309886 ¥1.1998 327061 1.26007 311398
& d 800 0.7e027 2BSATIEN. 177 293589 122978 28177
s s s 1 1 000 omess %5253 meae 2573 1.19%7 156964
5 * Capacitvereactance: X, - - = [EE 244355750 25850 HaR Lime 35689

Caption

Xc
¥ Wome | st Pasclaout  Formuss  Datn  Review  View  Develoner
= 4o

i Calibei KK ™=l e e General - P:!I ﬁ Normal | Bad Good : Eh } EJ Lo

- Fm
B=5 -~ A~ I + - armat [cak P’ Fe
PO romet Poioter || [ B T (B8 (D= A-| == E (R0 Huegescente - [B- % WA &mﬂla:m- Neutral [ cale | CEEETI - 'esert Deite Fomat el
Clipboard " Fant = Aligement i Humer ) Seytes colls |
o3 via S | =1/{5DE23THE"(SESIS"10%0)
) B c [ E ¥ G ] ] i 3 L ] W INORl P [ o | R ] 5 ] 31 [ U [ v | W TR R TPV O T
1
L frequenty x X e z phase Impednace for Erapn Beroas Eaincuenr
3 + Inductive reactance: X - 2xfL - wl 000 088118 | e | 311388 327061 126007 311388
4 a 5500 0.76027 289372624 mn 29 5569 121576 28177
. \ oon nwace S BT e 3 v < soa

Xt

bt
S vome | it Pagelwowt  Fomuas  Data Rewew  View  Develooer

3 ::‘:w Canbar AN [ E w|#] | Swnete Gemeral - B’A _ﬁ- Narmal | Bad Good D"“h 5‘- E_‘) s

r Fil-
Bt T matraee |84 0 E [0 A [ ][22 9] imeroe b enter - [0 % 0[5 1] Constion Fomut | Newtral Catculation | [T - | 'miet Delete Fomat .

Faematting = 23 Table = 2ok
Clipboard - Font - Aignment 8 Nusmber " Stples Cells
5] -G | =03-m3
A | o < p [ e [ ¢ [ & [ w I ) T ) T K T ( [ W N a_| F a Y R O OO O R O O Y OB ) W
1
2 frequency x % . z phase Impedance for graph across tag/inducior
1] + Inductive reactance: X = 2zfl = wl 5000 067115 318309886 327061 1.26007 311358
4 ¢ S50 07607 WM A T 298969 12097 w17
5 " L x 1 1 00 0285 265558238 6L 7597 118567 256554
£ + Capacitive reactance: Dy 8500 P 26am8788 258383 812 11858 25 5389
2 Home | Imien Pageluowt  Formulsi  Dats  Review  View  Deeloper
E' LE Calibei S - ][ = @] | S Tt General - ﬂ g | wormal Bad Geoad T Ff T ]
R 3 | 3 Ara
Paste = e o e 1 = - ~ (< | Fi 4 Insert Dulete Foemst
M poomat e |8 T ([ 2 A B[RS g ncenner s (- 0 0 0 e oo | Weutral maan Deiee Foma | 5
cupboars = Font &l Angnment = HumDer & cells I
53 ~ @ Ji | =SORT(SES18+2+0342)
BoaA | 8 | ¢ o E [ F [ @ J W [ b L.a [k J b j wm [ n [ o I - v ov [ v [ ow [ ox J v [ oz [
1
2 frequency X % * 2 shase mpedance for graph across capincuctor
| * Inductive reactance: X = 2rfL = wl 5000 asm1s 31809858 L1 = 128007 511398
4 5500 076027 288372624 28177 FOEET 139876 AT
s " . 1 1 000 D&M 265155738 56964 78137 11957 meoe
[] + Capacitive reactance: X TIC m 6500 08965 244853759 235869 56192 11658 135869
Phase

“Z/ | Weme | inst Pagelsyot  Femuiss DMy Rewew  View  Developir

_?‘j :::" Caliti 1 - (K| Bl (Be]  Swaste General - Fm y Normal ‘Iacl Good ? } @ 2]

Fill
P e e (B2 B G- -] 5 G e o~ (S %] Covstons rorme Neutrd  [catoton ] (EERR | e o s

Foamatting = as Table * dae
Captoard = Fort = Alignment. o Humber = Stytes Calis
w3 - @ S| =ATAN{QH/SESI8)
[ ——— PPN e S [T ) i K, i M s M N o ’ e ) s (v [ v [ w [ x [ % z A
1
2 frequency LY X Xa 14 phase impedance fo¢ praph BEros (BRI NAU
3 « Inductive reactance: X =2eflL = ol 2000 069215 31930836 311398 32 7061 13600 311398
4 5500 o787 WA a7 Ban 1.32075 »TI
5 . _ 1 1 000 0B 265558238 56064 75m7 119967 25,6964
s + Capacitivereactance: X - . - 800 D.mas 20 ameansa 285880 ;a8 11808 2838




ZacrossLand C
=

Wome | Mset  Pagelawout  Formuls  Data  Reew  View  Developer
am 2 3 -
o .- = = ] s = X E s
b i LU — 2 Wrap Te 1l | | -
s Calibei A X =¥ | SFWeeTed Gerera _h_a B | Nermal Bad Good == il Tea
Faste = = [ =E3EiE e e - |E.. o[t 81 Condional Format  Noutral Calulation Insert Delete Format
g romupanee | B T[] O A B R SMerge s conter ALY - ] e T o) Mautr . = s i ™ 208
Cligbeard = Fortt 5 ABgnemert Number = Styles il
W3 - A =IF(0320,00,03"1)
A B c o E F [ 3 “ a q r s u w X X z A
2 trequency X % % z phase mpedance for gragh across cap/Inductor
3 * Inductive reactance: X - 2afL - ol 5000 0.69115 318309806 511398 327061 126007
4 3500 078027 2887200 0377 228888 12878 BT
5 1 5000 082938 265158238 56564 115737 119967 156962
. * Capacitive reactance: X smmm mmeme maaseemes smeess - B

After doing this maths on excel I've estimated that the ‘q’ factor should be round 34000Hz. However
I’'m not expecting it to be spot on as we need to account for the tolerance the components have and
other environmental factors like temperature etc. Even though individually they wouldn’t make a

noticeable different added together they can be out by a noticeable amount sometimes.
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This is where the inductor and the capacitor are out of phase by 180 degrees. This means thatin a
‘puff of logic’ they cancel each other out. If you look on the table you can see that the impedance is

10 ohms (the same as the 10 ohms resistor in the circuit).

This graph has been produced from the results that were achieved on excel.

Impedance change for components
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From this we have a good base to start our experiment. We can see what the shape of the

impedance graphs should look like. It is a good reference to comeback to and compare the future
findings to as we know that this graph has been mathematically proven and that all the future

results should mirror this graph in some way.




frequency

5000

5500

6000

6500

7000

7500

8000

8500

9000

9500
10000
10500
11000
11500
12000
12500
13000
13500
14000
14500
15000
15500
16000
16500
17000
17500
18000
18500
19000
19500
20000
20500
21000
21500
22000
22500
23000
23500
24000
24500
25000
25500
26000
26500
27000

X

0.69
0.76
0.83
0.90
0.97
1.04
i
1.17
1.24
131
1.38
1.45
1.52
1.59
1.66
1.73
1.80
1.87
1.94
2.00
2.07
2.14
2.21
2.28
2.35
2.42
2.49
2.56
2.63
2.70
2.76
2.83
2.90
297
3.04
311
3.18
3.25
332
3.39
3.46
3.52
3.59
3.66
3.73

Xe

31.83
28.94
26.53
24.49
22.74
21.22
19.89
18.72
17.68
16.75
15.92
15.16
14.47
13.84
13.26
12.73
12.24
11.79
11.37
10.98
10.61
10.27
9.95
9.65
9.36
9.09
8.84
8.60
8.38
8.16
7.96
7.76
7.58
7.40
7.23
7.07
6.92
6.77
6.63
6.50
6.37
6.24
6.12
6.01
5.89

Xr

31.14
28.18
25.70
23.59
21.77
20.18
18.79
17.55
16.44
15.44
14.53
13.71
12.95
12.25
11.60
11.00
10.45
9.92
9.43
8.97
8.54
8.13
7.74
7.36
7.01
6.68
6.35
6.05
5.75
5.47
5.19
4.93
4.68
4.43
4.19
3.96
3.74
3.52
3.31
3.11
291
2.72
2.53
2.34
2.16

32.71
29.90
27.57
25.62
23.96
22.53
21.28
20.20
19.24
18.40
17.64
16.97
16.36
15.81
15.32
14.87
14.46
14.09
13.75
13.43
13.15
12.89
12.64
12.42
12,21
12.02
11.85
11.69
11.54
11.40
11.27
11.15
11.04
10.94
10.84
10.76
10.68
10.60
10.53
10.47
10.41
10.36
10.31
10.27
10.23

AMP
0.31
0.33
0.36
0.39
0.42
0.44
0.47
0.50
0.52
0.54
0.57
0.59
0.61
0.63
0.65
0.67
0.69
0.71
0.73
0.74
0.76
0.78
0.79
0.81
0.82
0.83
0.84
0.86
0.87
0.88
0.89
0.90
0.91
0.91
0.92
0.93
0.94
0.94
0.95
0.95
0.96
0.97
0.97
0.97
0.98

Ve

3.06
3.34
3.63
3.90
4.17
4.44
4.70
4.95
5.20
5.44
5.67
5.89
6.11
6.32
6.53
6.73
6.92
7.10
7.27
7.44
7.61
71.76
7.91
8.05
8.19
8.32
8.44
8.56
8.67
8.77
8.87
8.97
9.06
9.14
9.22
9.30
9.37
9.43
9.49
9.55
9.60
9.65
9.70
9.74
9.77

Vi

0.21
0.25
0.30
0.35
0.40
0.46
0.52
0.58
0.65
0.71
0.78
0.86
0.93
1.01
1.08
1.16
1.24
1.32
141
1.49
1.58
1.66
175
1.84
192
2.01
2.10
2.19
2.28
2.37
2.45
2.54
2.63
2.72
2.80
2.89
2.98
3.06
3.15
3.23
332
3.40
3.48
3.57
3.65

Ve

9.73
9.68
9.62
9.56
9.49
9.42
9.35
9.27
9.19
9.11
9.02
893
8.84
8.75
8.66
8.56
8.47
8.37
8.27
8.17
8.07
7.97
7.87
7.77
7.67
7.56
7.46
7.36
7.26
7.16
7.06
6.96
6.87
6.77
6.67
6.58
6.48
6.39
6.29
6.20
6.11
6.02
5.93
5.85
5.76

Watts
3.057533
3.344607
3.626648
3.90333
4.174352
4.439444
4.698364
4,950902
5.196875
5.436127
5.668532
5.893991
6.112427
6.323791
6.528056
6.725215
6.915282
7.098291
7.27429
7.443345
7.605535
7.760952
7.909699
8.05189
8.187645
8.317095
8.440373
8.557622
8.668986
8.774614
8.874657
8.969266
9.058597
9.142804
9.222041
9.296461
9.366217
9.431462
9.492343
9.549009
9.601604
9.650272
9.695151
9.736379
9.774091

Q factor
0.069115
0.076027
0.082938
0.08985
0.096761
0.103673
0.110584
0.117496
0.124407
0.131319
0.13823
0.145142
0.152053
0.158965
0.165876
0.172788
0.179699
0.186611
0.193522
0.200434
0.207345
0.214257
0.221168
0.22808
0.234991
0.241903
0.248814
0.255726
0.262637
0.269549
0.27646
0.283372
0.290283
0.297195
0.304106
0.311018
0.317929
0.324841
0.331752
0.338664
0.345575
0.352487
0.359398
0.36631
0.373221




27500
28000
28500
29000
29500
30000
30500
31000
31500
32000
32500
33000
33500
34000
34500
35000
35500
36000
36500
37000
37500
38000
38500
39000
39500
40000
40500
41000
41500
42000
42500
43000
43500
44000
44500

3.80 5.79 1.99
3.87 5.68 1.81
3.94 5.58 1.64
4.01 5.49 1.48
4.08 5.40 1.32
4.15 531 1.16
4.22 5.22 1.00
4.29 5.13 0.85
4.35 5.05 0.70
4.42 4.97 0.55
4.49 4.90 0.40
4.56 4.82 0.26
4.63 4.75 0.12
4.70 4.68 -0.02
4.77 4.61 -0.16
4.84 4.55 -0.29
491 4.48 -0.42
4.98 4.42 -0.56
5.05 4.36 -0.68
511 4.30 -0.81
5.18 4.24 -0.94
5.25 4.19 -1.06
5.32 413 -1.19
5.39 4.08 -1.31
5.46 4.03 -1.43
5.53 3.98 -1.55
5.60 3.93 -1.67
5.67 3.88 -1.79
5.74 3.84 -1.90
581 3.79 -2.02
5.87 3.74 -2.13
5.94 3.70 -2.24
6.01 3.66 -2.35
6.08 3.62 -2.46

6.15 3.58 -2.57

The “Q" Factor is = 0.469

10.20
10.16
10.13
10.11
10.09
10.07
10.05
10.04
10.02
10.02
10.01
10.00
10.00
10.00
10.00
10.00
10.01
10.02
10.02
10.03
10.04
10.06
10.07
10.09
10.10
10.12
10.14
10.16
10.18
10.20
10.22
10.25
10.27
10.30
10.33

0.98
0.98
0.99
0.99
0.99
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.99
0.99
0.99
0.98
0.98
0.98
0.98
0.98
0.97
0.97
0.97

9.81
9.84
9.87
9.89
9.91
9.93
9.95
9.96
9.98
9.98
9.99
10.00
10.00
10.00
10.00
10.00
9.99
9.98
9.98
9.97
9.96
9.94
9.93
9.92
9.90
9.88
9.86
9.84
9.82
9.80
9.78
9.76
9.73
9.71
9.68

3.73
3.81
3.89
3.97
4.04
4.12
4.20
4.27
4.34
4.42
4.49
4.56
4.63
4.70
4.77
4.84
4.90
4.97
5.03
5.10
5.16
5.22
5.28
5.35
5.41
5.46
5.52
5.58
5.64
5.69
5.75
5.80
5.85
5.91
5.96

5.68
5.59
5.51
5.43
5.35
5.27
5.19
5.12
5.04
4.97
4.89
4.82
4.75
4.68
461
4.55
4.48
4.41
435
4.29
4.23
4.16
411
4.05
3.99
3.93
3.88
3.82
3.77
3.71
3.66
3.61
3.56
3.51
3.46

9.808415
9.839481
9.867412
9.892329

9.91435
9.933589
9.850157
9.964162
9.975708
9.984897
9.991825
9.996588
9.999278
9.999982
9.998787
9.995775
9.991026
9.984617
9.976622
9.967112
9.956157
9.943824
9.930175
9.915274
9.899179
9.881948
9.863635
9.8442594
9.823976

9.80273
9.780602
9.757638
9.733882
9.709376
9.684159

0.380133
0.387044
0.393956
0.400867
0.407779

0.41469
0.421602
0.428513
0.435425
0.442336
0.449248
0.456159
0.463071
0.469982
0.476894
0.483805
0.490717
0.497628

0.50454
0.511451
0.518363
0.525274
0.532186
0.539097
0.546009

0.55292
0.559832
0.566743
0.573655
0.580566
0.587478
0.594389
0.601301
0.608212
0.615124




Computer simulation

In the picture below you can see a scream shot of a schematic diagram made using PSpice Scamatics.
It has been made to simulate the RLC series circuit so we can compare them the practical results and
the Excel results.

VAC

razistorDrop

+

22uH

industarop

-

This graph shows the results taken from the computer simulation software.

" Brmrancece

The above output shows voltage drop across resistor in green; across capacitor in blue; inductor in
red and across both inductor and capacitor in yellow.

It can be seen that at lower frequencies the inductor has little influence and the capacitor a great
influence on the circuit, this is reversed at high frequencies. Also, it clearly shows how the inductor
and capacitor cancel one another due to opposing phase differences around 34kHz, meaning the
voltage is dropped across the resistor at this frequency.

This graph is very similar the graph made using Excel. This shows that so far all the results have been
correct.




Practical

On the 12" of December 2017, Electronics Engineering students were asked to build, test and record
the results of a RLC series circuit. They were given bread boredgimires, an oscilloscope, function
generator, a resistor, an inductor and a capacitor. ek

They were asked to find the resonance frequency and the “Q” Factor and compare them. They were
given two hours in which to complete the practical aspect of the assignment. Below you can see
some photos captured whiles mid way through the practical.

As you can see on the screen they were measuring forty nine kilo hertz at the time. They were using
the reading on the oscilloscope screen to give them the RMS and the Peak to Peak voltage for the
different frequencies.

The results were taken and documented within the time limit given.

Below you can see the reading that was taken from the practical experiment. They show the
frequency measured at, the RMS for that frequency and the peak to peak voltage.




Results from Practical.

Frequency in KHz RMS volts Peak to Peak volts

5 3.46

7 259

9 2.06
11 1.71
13 1.45
15 1.26
17 1.12
19 1.05
21 0.958
23 0.9
25 0.846
27 0.826
29 0.754
31 0.773
33 0.775
35 0.745
37 0778
39 0.794
41 0.783
43 0.885
45 0.916
47 0.942
49 0.982

RMS volts and Peak to Peak volts

9.9
7.28
5.76
4.64
3.84

3.2
264
224
1.76
1.44
1.12
0.96
0.64
0.48

0.4
0.56
0.72
0.96
1.12
1.36
1.44

1.6
1.68

20 30

Frequency in KHz




The above graph looks how it was expected to look there for the maths was right and the practical
experiment was right.

In the practical the resonance frequency was at 33KHz and not 34KHz. Like | said earlier this if
because of the tolerances in the components.

If 1 did the practical experiment again | would go up to 70KHz as | don’t think | took enough reading
to get a true representation of what is happening.

Graphs comparison,

Compare them to the theory results and talk about how they compare
If they are out by quite a bit talk about the components and their tolerance

Below you can see all three graphs together. Even though they do all show small differenced there is
defiantly a correlation between them. In all three graph the resonance frequency is around 34KHz.

The Mathematical calculated graph and the practical one are the most simulare. They both have
very similar shapes to them as you can see before resonance both of the lines are convex and after
resonance both of the lines are concaved. In the computer simulation before resonance the line
appears to be relatively strait after resonance it does agree with the other graphs though as its is
also concaved.

Impedance change for components DAAS vl aD rm D




Conclusion

Looking at all the data we have collected over the course of the assignment we can see clearly that
un-doubtable the resonance frequency is at 34KHz for an RLC series circuit containing a 10 ohm
resistor, 22uH and 1uF components.

After doing two separate calculations we can comfortably say that the “Q” Factor is 0.469.

1 L C‘J[]L
°=rVe "R
X
Q=_L
R

To conclude this we could say it is always important to do an experiment in as many different ways
as possible as that is when you are most likely to notice pattern and problems if there are any.
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’ Comment 1

Caption?

, Comment 2

Caption?

, Comment 3

supply

PAGE 3

’ Comment 4

Caption?

o Comment 5

Not necessarily weak. Most of the strongest magnetic fields on the planet are created by
passing current through a coil.

, Comment 6

Caption?
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Caption?
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QM Caption
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, Comment 7

Q Factor

PAGE 6

QM Caption

Caption?

. Comment 8

They should be close

PAGE 7

- Comment 9

These images could have been typed up and inserted into your report as equations. I'm not
sure why you have inserted them as photographs. The photos of writing make your report look
untidy and unprofessional.

@ Comment10

spreadsheet

QM Caption

Caption?
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, Comment 11

As a rule of thumb, whole numbers less than ten should be written as words, whole numbers
larger than ten should use digits rather than words. Decimals should always be written using
digits and not words.

QM Caption

Caption?
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’ Comment 12

Q factor does not have any units as it is a ratio
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Caption?
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board

, Comment 14

no comment
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simmilar

Caption
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53.25

RESEARCH-INFORMED LITERATURE

(

yﬁr

References to a limited range of mostly relevant
sources. Some omissions and minor errors.
Referencing conventions not applied consistently.
Sources referenced should be listed at the end of
your report in the References section and a citation
made to them in your text. The school has adopted
the use of the IEEE referencing format.

KNOWLEDGE AND UNDERSTANDING

2.25

(

»

Knowledge is accurate with a good understanding of
the field of study.

13



ANALYSIS

(

y“ Sound, logical, analytical thinking; synthesis and
evaluation. Ability to devise and sustain persuasive
arguments, and to review the reliability, validity &
significance of evidence. Ability to communicate
ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.

PRACTICAL APPLICATION AND DEP.

15.5

(

y‘ A good and appropriate application of standard
methods, materials, tools and/or techniques. Good
appreciation of the context of the application, with
some use of examples, where relevant.

SKILLS FOR PROFESSIONAL PRAC.

15.9

(

y“ Can communicate in a suitable format but with some
room for improvement. For example, adding
captions to your figures allows you to directly refer
to them in the text. "..as shown in Figure 4." Work
lacks coherence in places and could be better
structured. Technical reports should always be
written using the third person passive voice, e.g.
instead of saying "..I connected the components
and measured the voltages" you could say "... the
components were connected as shown in figure 7
and the voltage drop across each component was
measured."

6.6



	sara vonk
	by Sara Vonk

	sara vonk
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor


	SARA VONK53.25


