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[bookmark: _Toc139874767]Introduction
Protues is software that can be used to simulate electronic circuits much cheaper and quicker than doing it in person. Using this software it is possible to simulate many different circuits of a range of difficulties. In this case it is used to simulate a basic circuit containing resistors and a cell. [1] Once the simulation is run the result scan be analysed and compared to a calculated value to see the percentage error. This will all be shown in the following report.  
[bookmark: _Toc139874768]Aim 
The aim is to develop practical measurements and data analysis skills by performing a laboratory experiment which will be based on the software simulation given. Using Proteus to create this simulation which results will then be compared to the theoretical values calculate to develop analysis skills. Calculate the internal resistance and compare it to the theoretical value using the simulation 
[bookmark: _Toc139874769]Theory 
Current (I) can also be described as the flow of charged particles. For example metal inductors have a free electron which can move around each other and the overall flow of this in a direction is electrical current. The current is measured in the positive direction so in the case of electrons it would be the opposite flow as electrons more in the negative directions [1]. The current is measured by the ammeter which is connected to a circuit in series and has a low resistance to limit the amount of particles effect and get a value for the flow of charge [2]. Current is measures in Amps with the symbol A. the circuit symbol of ammeter is shown in figure 1 

[image: Ammeter Circuit Symbol]
Figure 1 [2]

Voltage (V) or Potential difference is calculated by measuring the difference in electrical energy between two parts of a circuit it is measured in Volts (v) by a voltmeter shown in figure 2 below. The voltmeter is connected to a circuit is parallel and has a high resistance to reduce the amount of current that flows through it. The higher the difference shows the bigger the voltage is. [3]
[image: Voltmeter Symbol - ClipArt Best]
Figure 2

Resistance (R) is a measure of the difficulty for charged particles to flow though which then effects the current flowing. All component used has a little bit of resistance which is measured in ohms (Ω) components with a lower resistance the current will choice over once with a higher resistance as it is easier to flow though. Resistance is measure by a resistor [4]. Within the circuit it contains resistors which has a dictionary definition of ‘a devise designed to introduce resistance into an electrical circuit’ [1]. This devise can limit the flow of current though the circuit using the controlled resistance so the amount of current can therefore be estimated. There are two types of resistors used in the circuit Fixed a variable.

[image: Open - Variable Resistor Circuit Symbol, transparent png download][image: fixed resistor symbol]Figure 4 [3]

Figure 3
A fixed restore has a resistance that cannot be changed and will always be the same the diagram for this is shown above in figure 3. Although no resistor is perfect and there is a tolerance as the resistance it provides can fluctuate with uncontrolled external factors such as temperature [2]. The other resistor used is a variable resistor shown above in figure 4 this is a resistor where the resistance can be changed on demand changing the current flow in the circuit. [3] 

Power is the energy transferred per unit of time. Energy as it cannot be created of destroyed is transferred between the different types  in different stages from chemical in the battery to the electrical that flows the rate of which (generally seconds) that this transfer takes place is the power. [8]
[bookmark: _GoBack]Capacitors are made of two conductors separated one being positive and one being negative. When a battery is on it ‘charges’ and begins to store energy so as soon as the battery is switched of the electrical current continues as the capacitor then discharges. It is measured in Farads (F)
Maximum power theorem is a theorem that help provide information to deduce the maximum power generate with the internal resistance in circuits. It states that maximum external power is given when the resistance of the load is equal to the source. [10]
Below is all the equations needed for the analysis
[image: 🔴 Easy calculator of Ohm's laws parameters 😍 Share this post. And must ...]
Figure 5 [10]

[bookmark: _Toc139874770]Apparatus

Shown below is the set up that will be used for the simulation 1
[image: ]
Figure 6
Within this circuit contains 
· Battery 20V 
· Resistor 1 (100ombs)
· Resistor 2 (10000kombs)
· Resistor 3 (12000kombs)
· Variable resistor 

Task 2 shown below in figure 7
· [image: ]
Figure 7
· Signal generator 10v
· Inductor 5millihertz
· Capacitor 0.1microF
· Resistor  100ombs


The circuit will also contain a voltmeter in parallel and an ammeter in series for both equations 
[bookmark: _Toc139874771]Procedure
Task 1
1. Build the circuit above in Protues in the way so you can measure the internal resistance. This circuit should be able to measure the load current and voltage across the variable resistor 
2. Run the simulation for the range of values from 1-20Kombs 
3. Calculate the power with the equation P=I^2*R and plot a graph power vs resistance with power on the y axis
4. Find the internal resistance and compare it to the value of the theoretical calculation.
Task 2 
1- Build the circuit in proteus and set the signal generator to 10v at 1KH measure the voltage at each component 
2- Repeat for a range of frequencies up to 20 KHz and plot the graph for the voltage of the capacitor against frequency with f along the x-axis and determine the resonant frequency. 

[bookmark: _Toc139874772]Results
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Task 1 
Emf= IR +Ir 
Emf = 
P=I²R			R=p/I²

Emf=I(P/I²) +Ir
Emf = (p/I) + Ir 
Total R = 1[(1/12)(1/10)] + 6.65kohms
For task 2 the equation is shown below in figure 7 [12][image: How to determine the resonant frequency in kHz of a tank circuit when the  capacitance and inductance of the circuit is 0.08 mF and 0.07 mH  respectively - Quora]
L = 5x10-3
C = 0.1x10-6
F=1/[2√(5x10-3)(0.1x10-6)]
F= 2251Hz











The theoretical value will always be higher than the calculated as the theoretical does not take into account external factors such as temperature that can affect the resistance in the resistor as well as this individual compounds have low levels of resistance the theoretical does not take this into account making the values for current higher so there for the power become inaccurate [7].
 
[bookmark: _Toc139874774]Conclusion
Calculated with always be an estimation of the true value as it does not take individual components and external factors into consideration like the simulation would do. Proteus can simulate a realist circuit with the extra cost and tine of building the physical version making it a useful tool when building circuits to analysis. [7]
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image8.emf
%20k 0mbs mA A A*A

0 0 1.41 0.00141 1.9881E-06 0

10 2000 1.22 0.00122 1.4884E-06 0.0029768

20 4000 1.08 0.00108 1.1664E-06 0.0046656

30 6000 0.98 0.00098 9.604E-07 0.0057624

40 8000 0.87 0.00087 7.569E-07 0.0060552

50 10000 0.79 0.00079 6.241E-07 0.006241

60 12000 0.73 0.00073 5.329E-07 0.0063948
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80 16000 0.63 0.00063 3.969E-07 0.0063504
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