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[bookmark: _Toc187411507]Abstract
For this experiment we conducted research on both a suitable simulation software known as Proteus and also on physical equipment in the lab such as a circuit on a breadboard which was connected to a oscillator and a signal generator. By performing this, this will allow us to compare our findings in the most thorough way possible and see if there would be any anomalies in our results by there being great differences in our outcomes. By doing this we can also see if there is a divergence of results by using the same exact values in both experiments. To complete this experiment, we had to produce a circuit on proteus and set the signal generator to a 2-volt peak to peak at 100Hz. Once this was set, the output voltage is not to be changed. The next step was to measure the voltage across the resistor, inductor and capacitor at a range of frequencies from 100Hz up to a maximum of 20kHz. Then we would adjust the frequency of the signal generator until the maximum voltage across the inductor is found.
Please see appendices for image of circuit.[1]
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A circuit in electronics is a whole circle through which electricity flows. Conductors, a load, and a current source make up a basic circuit. The word "circuit" can be used broadly to describe any fixed path that can carry data, electricity, or a signal. [1]  In an electronic circuit, electrons leave the power source, flow along conductors, pass through a load to carry out work, and then return to the source. Because the electrons travel in a circle, it is known as a circuit. Ohm's Law describes the connection between electrical flow and load. Electrons move from the power source's negative side to its positive side in a circuit. [1] There are many circumstances where an electronic circuit can be used most of which we use regularly in our everyday life without noticing. For example, Microwaves, Ovens and refrigerators include an electronic circuit all of which could not go without it. Electronic circuits are used at every level of the vast majority of power systems (generation, transmission, and distribution) in order to manage and safeguard the systems. [2]
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Materials and Methods
To conduct this, experiment a variety of equipment was utilized to perform a safe and reliable environment. The equipment that was used for the simulation part of the experiment was
· Computer
· Simulation software (Proteus)
· Microsoft Excel
The equipment that was used on the physical segment was
· Breadboard
· A Resistor
· A capacitor
· An inductor
· Wires
· Oscillator
· Signal Generator
Please see appendices for images of equipment used during experiment. [2] 
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Experimental Procedure 
In order to begin this experiment, a circuit must be constructed using the appropriate software (Proteus). Next, adjust the signal generator's output to 2-volts at 100 Hz peak-to-peak. After setting this, the output voltage should not be altered. Measurements of the voltages across the resistor, inductor, and capacitor at frequencies ranging from 100 Hz to 20 kHz are the next stage. Next, find the maximum voltage across the inductor by varying the signal generator's frequency, and then record the results. The signal generator's frequency must be adjusted in the next step until the voltage across the inductor is half of its maximum value. These values should then be recorded. 
Once the results have been recorded a spreadsheet must be created on excel using the findings contained in the experiment. Once completed the attenuation can be found by using the formula . After the attenuation has been determined, use a spreadsheet program (excel) to create a fully labelled attenuation versus frequency graph. Then Calculate the graph's resonant frequency (fr) and contrast it with the value derived from basic theory. The following step of the experiment is to find the Bandwidth and Q factor. This same experiment must then be conducted using the physical equipment. Once completed both experiments the resonant frequencies and q factors of the simulated circuit and the practical circuit must then be compared with one another.
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Results
The purpose of this experiment is to compare results from an experiment simulated on proteus, a simulation software and an experiment conducted with real equipment in a laboratory to see if there would be any differences or similarities in the findings. This is to see if simulation software can be regarded as a reliable way to collect data and information rather than physical data. My first experiment was conducted by simulation software (proteus). My first recording was set at 500 Hz frequency and 2-volt peak to peak. The results obtained from this was 3.25mv and an attenuation of -55.79. My second reading was at 1000Hz and 2-volt peak to peak. The results gained was 6.5mv and an attenuation of -49.76. My next recording was at 2000Hz and 2-volt peak to peak. The results were 15.25mv and an attenuation of 42.4. My fourth recording was at 3000Hz and 2-volt peak to peak. The results were 30mv and an attenuation of 36.48. My fifth recording was at 4000Hz and at 2-volt peak to peak. The results were 72.5mv and an attenuation of -28.81. The next recording was at 4900Hz and at 2-volt peak to peak. The results were 712.5mv and an attenuation of 8.96. My next recording was at 5000Hz and at a 2-volt peak to peak. The results were 800mv and an attenuation of -7.95. My next recording was at 5100Hz and at a 2-volt peak to peak. The results were 475mv and an attenuation of -12.48. The next recording was at 5200Hz and at a 2-volt peak to peak. The results were 312.5mv and an attenuation of -16.12. The next recording was at 5300Hz and at a 2-volt peak to peak. The results were 230mv and an attenuation of -18.78. The next recording was at 5400Hz and at a 2-volt peak to peak. The results were 182.5mv and an attenuation of -20.79. The next recording was at 5500Hz and at a 2-volt peak to peak. The results were 150mv and an attenuation of -22.4. The next recording was at 6000Hz and at a 2-volt peak to peak. The results were 82.5mv and an attenuation of -27.69. The next recording was at 7000Hz and at a 2-volt peak to peak. The results were 45mv and an attenuation of -32.95. The next recording was at 8000Hz and at a 2-volt peak to peak. The results were 31.5mv and an attenuation of -36.05. The next recording was at 9000Hz and at a 2-volt peak to peak. The results were 25mv and an attenuation of -38.06. The next recording was at 10000Hz and at a 2-volt peak to peak. The results were 20.75mv and an attenuation of -39.68. The next recording was at 11000Hz and at a 2-volt peak to peak. The results were 18mv and an attenuation of -40.91. The next recording was at 12000Hz and at a 2-volt peak to peak. The results were 15.75mv and an attenuation of -42.07. The next recording was at 13000Hz and at a 2-volt peak to peak. The results were 14mv and an attenuation of -43.09. The next recording was at 14000Hz and at a 2-volt peak to peak. The results were 12.75mv and an attenuation of -43.91.
The next recording was at 15000Hz and at a 2-volt peak to peak. The results were 11.75mv and an attenuation of -44.61. The next recording was at 16000Hz and at a 2-volt peak to peak. The results were 10.88mv and an attenuation of -45.28. The next recording was at 17000Hz and at a 2-volt peak to peak. The results were 10.13mv and an attenuation of -45.90. The next recording was at 18000Hz and at a 2-volt peak to peak. The results were 9.38mv and an attenuation of -46.57. The next recording was at 19000Hz and at a 2-volt peak to peak. The results were 8.88mv and an attenuation of -47.05. The next recording was at 20000Hz and at a 2-volt peak to peak. The results were 8.38mv and an attenuation of -47.55. Once all of my results were completed, I then did further research in order to find out the Q factor. To do this I first calculated the bandwidth which was 4900 and 5100. To find out the q factor I then searched for what frequency had the highest value in my results which was 5000. I then found out the difference in my bandwidth which was 200. I then did 5000/200 which calculated by q factor as 25.
Please see appendices for graph of results [3]
The second experiment I conducted was with physical equipment. To do this I used the exact same values to see if there would be any differences. My first recording using physical equipment was at 500Hz and at a 2-volt peak to peak. The results were 20mv and an attenuation of -40. The next recording was at 1000Hz and at a 2-volt peak to peak. The results were 26mv and an attenuation of -37.72. The next recording was at 2000Hz and at a 2-volt peak to peak. The results were 38mv and an attenuation of -34.42. The next recording was at 3000Hz and at a 2-volt peak to peak. The results were 60mv and an attenuation of -30.45. The next recording was at 4000Hz and at a 2-volt peak to peak. The results were 102mv and an attenuation of -25.84.
The next recording was at 4900Hz and at a 2-volt peak to peak. The results were 170mv and an attenuation of -21.41. The next recording was at 5000Hz and at a 2-volt peak to peak. The results were 178mv and an attenuation of -21.012. The next recording was at 5100Hz and at a 2-volt peak to peak. The results were 184mv and an attenuation of -20.72. The next recording was at 5200Hz and at a 2-volt peak to peak. The results were 188mv and an attenuation of -20.53. The next recording was at 5300Hz and at a 2-volt peak to peak. The results were 190mv and an attenuation of -20.44. The next recording was at 5400Hz and at a 2-volt peak to peak. The results were 192mv and an attenuation of -20.35. The next recording was at 5500Hz and at a 2-volt peak to peak. The results were 186mv and an attenuation of -20.63. The next recording was at 6000Hz and at a 2-volt peak to peak. The results were 166mv and an attenuation of -21.61. The next recording was at 7000Hz and at a 2-volt peak to peak. The results were 112mv and an attenuation of -25.03. The next recording was at 8000Hz and at a 2-volt peak to peak. The results were 84mv and an attenuation of –27.53. The next recording was at 9000Hz and at a 2-volt peak to peak. The results were 66mv and an attenuation of –29.62. The next recording was at 1000Hz and at a 2-volt peak to peak. The results were 56mv and an attenuation of -31.05. The next recording was at 11000Hz and at a 2-volt peak to peak. The results were 50mv and an attenuation of -32.05. The next recording was at 12000mv and at a 2-volt peak to peak. The results were 42mv and an attenuation of -33.55. The next recording was at 13000Hz and at a 2-volt peak to peak. The results were 38mv and an attenuation of -34.42. The next recording was at 14000Hz and at a 2-volt peak to peak. The results were 36mv and an attenuation of -34.89. The next recording was at 15000Hz and at a 2-volt peak to peak. The results were 34mv and an attenuation of -3539. The next recording was at 16000Hz and at a 2-volt peak to peak. The results were 32mv and an attenuation of -35.91. The next recording was at 17000Hz and at a 2-volt peak to peak. The results were 30mv and an attenuation of -36.47. The next recording was at 18000Hz and at a 2-volt peak to peak. The results were 28mv and an attenuation of -37.07. The next recording was at 19000Hz and at a 2-volt peak to peak. The results were 26mv and an attenuation of -37.72. The next recording was at 20000Hz and at a 2-volt peak to peak. The results were 26mv and an attenuation of -37,72. Once I completed all my findings, I then found out my q factor. First, I found out what my bandwidth was which was 4900 and 7000. For my results the frequency that was the highest was 5400. I then found out the difference between 4900 and 700 which was 2100. I then did 5400/2100 to find out my Q factor which was 2.571.
Please see appendices for graph of results [4]
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Analysis of results 
In this study, the behaviour of an electrical system at different frequencies is analysed. Its main focus is on the connections between signal attenuation, output voltage, and frequency. In order to maximise system performance in a variety of applications, including wireless communication and signal processing, it is imperative to comprehend these connections.  Within my experiment for simulation on proteus I noticed a trend that the V(Lc) is the greatest between 4900Hz and 5500Hz. This indicates that this is where the highest peak to peak voltage is. Similarly for my experiment with physical equipment my highest reading was also between 4900Hz and 5500Hz. However, there is a big contrast in the values of the results as in the simulation experiment my highest value was 800mv at 5000Hz whereas my highest value on the physical equipment experiment was 192mv at 5400Hz. This implies that the V(LC) within the simulation experiment has a higher voltage. Another trend that I noticed was that in the simulation experiment was that some figure where very far apart from each other. For example, at 4000Hz the V(LC) was 72.5mv and then at 4900Hz the V(LC) jumps dramatically up to 712.5mv. However, within the physical equipment experiment all values a relatively close to each other as the highest jump of V(LC) is recorded at 4000Hz and 4900Hz where the jump is 68mv. Another trend that I noticed is that both graphs follow the same trajectory where the values peak between 4900Hz and 5500Hz and then decreases after. There are many ways in which methods could be improved in this experiment. For example, stick to using the same equipment for the whole experiment as halfway through the experiment replacement equipment must be utilized as the original equipment was faulty or stopped working. Another way in which this experiment could be improved is to be more precise with measurements as many times the 2-volt peak to peak voltage would sometimes increase to 2.04 volts not recording an accurate reading where the peak-to-peak voltage has to be 2v for every reading taken.








[bookmark: _Toc187411513]Conclusion
From comparison of the experiment conducted on simulation software and the experiment conducted with physical equipment it can be seen that the trends within the graph are very similar. However, it can also be seen that the figures found in both experiments are quite far from each other in value. It can be argued that the simulation software experiment is more reliable as there is no faults, however with the physical experiment there is a possibility that anomalies can be made leading to a unreliable experiment.
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Appendices
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