
 

Abstract:
In the report there is a description of the experiment using proteus and how, using the figures in the readings that the voltage across the resistor can be determined (as an example). As the report looks at RLC circuits specifically there is a brief description of oscillators and what they do and how our life would be very different without them and then there is a discussion as to what the results show and a conclusion.
Introduction: 
The purpose of this report is to show the correlation between electrical systems analysed through measurements vs theory. This report will specifically look at two Resistor, Inductor and Capacitor (R L C) circuits, one in series and one in parallel. 
RLC circuits are essentially oscillators and due to their simplicity, can be constructed quite quickly and easily (Mittal, Inderjit Kaur and Sharma, 2015). An oscillator is a device that basically changes an electrical signal from a direct current to an alternating current (DC-AC) (Chattopadhyay and Rakshit, 2006). Oscillators may sound like they are just an expensive device for laboratory experiments or perhaps connected to something on a larger scale like the national grid however oscillators are more common than they may seem. Oscillators can be found in many things we use on a daily, if not hourly basis. Televisions (TV’s)and Radios have oscillators, they are mostly used to make the signal coming into the receiver more usable for the radio or TV, the transmitter that sent the signal used an oscillator too. (Horowitz and Hill, 2015). There are even oscillators in computer equipment that we use constantly, in mobile phones and computers (Bhugra and Piazza, n.d.), as it is clear oscillators are very, very common. 
There is an explanation of the process used to take the measurements, including what was used and how this process could be completed without using the exact equipment in this report. 
In this report there will also be a breakdown of some of the formulas used in the electronics/electrical world and explanation to what they mean. These equations will be used to demonstrate the correlation between theory and practice.
Ohms law is one such theory that is included in this report and it is used to show the correlation between the current, voltage and resistance in an electrical circuit.




Simulation Setup: 
To complete the measurements a circuit was constructed on a piece of electronics simulation software called proteus. 
To begin with the first circuit, a resistor was added followed by an inductor, then a capacitor (Fig 1). 
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Figure 1 Resistor, Inductor and Capacitor

To complete the circuit a ground terminal was added and a power source (Fig 2).
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Figure 2 Ground terminal and Power source added








All that was needed then was to connect it all (Fig 3).
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Figure 3 Connected circuit

A voltage probe was added to the circuit between the resistor and the inductor this is going to measure the voltages across the resistor and inductor or capacitor (Fig 4).
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Figure 4 Completed circuit with voltage probe









Then it was on to the second circuit, which was done in a similar fashion, except the inductor and capacitor were in parallel .
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      Figure 5 Both completed circuits with probes
With both circuits complete it was time to include the parameters of the separate entities on the circuit. The resistor was set to seventeen ohms, the capacitor was set to six micro farads and the inductor was set to six hundred and forty-five milli henrys. These aren’t just arbitrary numbers each element was given a certain value, each value was a breakdown of individual student numbers. Then the power source was set to one volt peak to peak at one hundred hertz. Proteus was set up to display readings from one hundred hertz to twenty thousand hertz and display the results.
With preparations finally complete, measurements were ready to be taken.





Results:
The results were collected and placed into a spreadsheet application to create the following graph:
	
As it shows in the graph with an increase in frequency there is a marked drop in voltage.



Discussion: 
The graph shows that through an increase of frequency there is a marked voltage drop across the inductor and the capacitor. The reason for this is that frequency affects how the reactances of both the capacitor and inductor behaves. The reactance for each can be calculated by using these equations:
					 
      (This is used for inductive reactance)
		
      (This is used for capacitive reactance)
These equations would give the impedance of the inductor and of the capacitor (in the following examples the frequency is our starting frequency one hundred hertz):
			100 x 645x = 405.265 Ω
			 = 265.258 Ω
			
With Z being the impedance so:
			
The j in these equations is what is called an imaginary number and it is used to discern between an imaginary number and a real number for the purpose of equations and to denote its imaginary operation
The phase of the circuit could be considered as zero as there is no phase shift over a resistor however over an inductor is positive up to 90˚ and with capacitor it is negative to 90˚ so as it could be said that phase is zero as the phase from capacitor and inductor cancel each other out. The voltage from the power source is 1V so looking at the formula for current:
			 = 

			
			
			
			
			
		

The two j numbers in the middle cancel themselves out and  j squared becomes -1 therefore:
			 = A
As it stands this can be used to determine the correct voltage over the circuit. However it can be beneficial to convert to polar form as can be seen below. This is done by using Pythagoras theorem 
and then using a trigonometric function  to determine these figures:
			 7.0896 X  – 6.851 A 
This  value for I can be used to calculate the voltage throughout the circuit using ohms law:
			

Looking just at the resistor:
		A.


The figures and explanations given here are for a series circuit only and have been created to suit those purposes. It is possible to do the same thing with a parallel circuit however the equation is different. You would still need the impedance equations from earlier in the report however the equation that would be required is as follows:
	



Conclusion:  
This experiment shows that theory behind electrical components and electronic systems are in use on a regular basis and without them our electrical world would be at a stand still. The experiment was conducted through a simulator however this whole experiment could have been set up in a practical way using physical apparatus instead of on a simulator but it would have given the same results as long as the components would have had the same value. 
Looking at how the inductor and capacitor behaves once the frequency increases it could be argued that they are in fact versions of resistors, where the resistor is actually a real number for resistance and because the capacitor and inductor are frequency dependant they would be considered imaginary numbers. 
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VC+VL vs Frequency
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