By Morgan Jones (1706863)
[bookmark: _Hlk532291529]Electrical & Electronic Principles assignment 1 
Resonance and AC circuits
 
2. 100-200 words - Abstract – summary of your report - what you did, how you did it, results 
 
3. 900 words Introduction – description of theory (resonance, ac circuit theory) art of electronics 
[bookmark: _GoBack]  This assignment you are reading is on resonance and ac circuits. 
It contains a diagram of the circuit in proteus, a graph showing the result of tests taken in class, these results help us calculate the bandwidth and Q factor. The results in Figure 1 are based on a class experiments using a software simulation and physical components however these results will be different as the simulation only uses pure components which only use one value while the physical uses actual components with three or more values


200-300 words Method – describe setup exp/simulation 
Explain either simulation (proteus) or experimental (physical) 
[image: ]
 Figure 1 diagram of circuit 
The above simulation or figure 1 was built in the software Proteus consists of one resistor with the value, of 3.3 ohms. One inductor with the value of 1mH (millihenry) and an and capacitor with the value of 1uf (microfarad) these are all pure components not actual as they are simulated no physical components the above diagram also has an oscilloscope to measure the voltage and the signal generator which is used to change the frequency 
Once the circuit in figure 1 has been created you use the signal generator to change the frequency from the 100hz to 20,000hz and stopping at each specific frequency for example 100hz,200hz,500hz and this continues until you reach 20,000hz which is where the final voltage will be measured. Each voltage measured will be placed in a table and added to a graph which is figure 5 and the graph will have the frequency values on the x axis and voltage values on the y axis 
 
 [image: Image result for resonant frequency formula]
figure 2 resonant frequency formula
http://www.1728.org/resfreq.htm
[image: ] 
figure 3 resonant frequency 

in the above figure 2 is the formula to work out the resonant frequency the reads as resonant frequency equals one divided by 2 times pi square root of  L  (inductance value) times C (Capacitor value) meaning that the L is 1mh an C is 1uf so the formula in figure 3 is what it should look like if you add the values and the answer will be 5032.921 








 There are three way work out the Q factor but the easiest is to Q = fr/bw which means that Q factor equals resonant frequency divided by bandwidth. You can work out the bandwidth by creating two 70% lines as shown in figure 5 you create two 70% lines one for the simulation results and another for the experimental results then you create a FH line and FL line for each set of results on the graph these lines mark where the 70% line connect the line graphs as the bandwidth can be calculated by the formula FH-FL so for example if a FL on 1000 and FH 10,000  which shows 10,000 subtract 1000 give a bandwidth of 9000 meaning that the Q factor is 5032.921 divided by 9000 equals 0.56 


Formula for Q factor 
Q = fr / BW

[image: ]
 figure 4
	
	
	

	
	
	





  











Results 
[image: ]
  Figure 5 graph containing results 
 
6. 1000 words Discussion – write about your results , compare, difference, explain  
7. 500 words Conclusion – state and explain your findings 
8. References – IEEE style - art of electronics 
9. Appendices
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Resonant Frequency
Formula

requency in hertz
inductance in henrys
= capacitance in farads
The formula also holds true ifused with the
units of megahertz, microhenries and

mictofarads and many other combinations
of units.




