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Introduction 
The aim of this report is to detail the learning and lab exercises that have been undertaken in the module ‘Fundamentals of electronics and electronic systems.’ The first section will detail the theory covered within the learning sessions, whereas the second part will detail the lab-based section of this module using the software ‘Proteus’.
Theory 
The aim of the theory session was to give us an understanding of the basic of electronics and electricity. It also gave us insight into different theories such as; Thevin’s theorem, Norton’s theorem, superposition theorem, reciprocity theorem and maximum power transfer theorem.
Thevin’s theorem
[image: Thevenin 2]Thevin’s theorem when applied to DC circuits states that ‘any linear two terminal circuit consisting of sources and resistors connected to a given load RL can be replaced by an equivalent circuit consisting a single voltage source of magnitude Vth with a series resistance Rth across the terminal of RL.’ [1] 






[image: Thevenins 3]Thevin’s theory when applied in AC circuits states that ‘any two terminal, linear bilateral circuit consisting of linear elements and active sources connected across the terminal of ZL can be replaced by a single equivalent voltage source of Vth with a single impedance Zth across the two terminals of ZL’ [1]






Use of this theory can be seen later in the report within the practical section.
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Norton’s theory 
[image: ]‘Norton’s theory states that any linear circuit can be simplified to an equivalent circuit consisting of a single current source and parallel resistance connected to a load’ [2]






Superposition Theory
[image: ]‘The superposition theory states that any linear circuit with more than one power source can be analyzed by summing the currents and voltages from each individual power source.’ [2] 






Reciprocity theory 
This theorem states that, in any circuit or network, the flow of current is because of a single voltage source within any specific branch of circuit is equivalent to the current value within the original branch wherever the voltage source was arranged once the source is moved to that specific branch of the circuit. [3]
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Practical Lab assignment 
For the practical section of this module we were asked to transfer our knowledge that we gained from the learning portion of the module to the simulation software proteus, this allowed for the use of the theorems learnt and for a wide application of knowledge within two technical tasks.
[image: ]	


















Task 1A ‘build a circuit to measure the internal resistance using a simulation software’
[image: ]Task 1B ‘design a circuit using a simulation software to measure the current across the load for a range of resistance values’ this circuit can be seen below with the measurements of the variation of the current being possible by changing the resistance of ‘RL’. 
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[image: ]Task 1C ‘draw a table and record the values of load resistance, load current, and power’










[image: ]Task 1D ‘plot a graph for power vs. resistance 

12,000 ohms is the internal resistance.
[image: ]
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[image: ]Task 2A ‘design and simulate a circuit using a suitable software









Task 2B ‘set the signal generator output to 10V
Task 2C ‘Measure the values at 1KHz
[image: ]Task 2D ‘repeat the above test for the range of values 1KHz to 20KHz
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[image: ]Task 2E Plot and label a graph for each of these measurements for Vc

The resonant frequency is 6.77 KHz.
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Task1

In the following circuit (Fig1) the values of components are R, = 1K, R, = 10K, R; = 12K
and v = 20V. The resistance across the load (R,) is unknown.

Fig 1: Circuit for task1
Built a circuit to measure the internal resistance (Ry) using a simulation software.
Design a circuit using a simulation software to measure the current across the load (1) for
a range of resistance values of R, (1K1 to 20K0).
Draw a table and record the values of Load Resistance (R,), Load current (1) and Power
(use the formula P = IZR;)
d) Plot a graph for power Vs Resistance.(Power along the ‘Y’ axis)
e) From the graph, obtain the value of internal resistance (Rg = R,).
f) Determine the Internal resistance, Load current (R¢ = R,), using theoretical calculation and
compare them with the values obtained from the simulation.

Task 2

In the following circuit (fig2) the values of components are R; = 10002,
0.14F.

b)

c)

L, =5mH and C; =
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This theorem states that, in any circuit o network, the flow of current is because of  single voltage source within
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source was arranged once the source is moved to that specific branch of the circuit. [3]

Lab assignment

For the practical section of this module we were asked to transfer our knowledge that we gained from the learning portion
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