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[bookmark: _Toc128652311]Task 1
[bookmark: _Toc128652312]A
V = IR
R = V/I
R = 12 / 0.5 = 24Ω
[bookmark: _Toc128652313]B
Total Current = 0.5A
Resistor A = 0.3A
0.5 – 0.3 = 0.2A
Therefore, if B and C have the same current:
B = 0.1A
C = 0.1A

[bookmark: _Toc128652314]c (i)
P = (I * I) * R
R = P / (I * I)
I of A = 0.3
R = 0.9 / 0.09 = 10Ω
[bookmark: _Toc128652315]c (ii)
If 0.3A = 10Ω
Then 0.1A = 10 * 0.3 = 3Ω
Therefore, B and C = 3Ω
[bookmark: _Toc128652316]c (iii)
Rt (1/3 + 1/3 + 1/10)^-1 = 1.33Ω * 0.5 = 0.665	 
[bookmark: _Toc128652317]c (iv)
5 – (0.665 + 3) = 1.335 =1.335 / 0.5 = 2.67Ω
[bookmark: _Toc128652318]d
V = IR 
R = V/I
R = 2 / 0.5 = 4Ω
Rt = (  ¼  + ¼  +  ¼ ) = 0.75Ω
[bookmark: _Toc128652319]e
V = IR
V = 0.5 * 6 = 3V
[bookmark: _Toc128652320]f
10 + 3 + 3 + 2.67 + 6 + 24 = 48.67Ω
[bookmark: _Toc128652321]g
V = IR 
R = V/I
R = 0.6 / 0.5 = 1.2Ω = internal resistance 
Emf = IR + Ir
Emf = (0.5 * 48.67) + 1.2 = 25.535V 




[bookmark: _Toc128652322]Task 2
[bookmark: _Toc128652323]Scope Time Division Calculations
26.4mS = 2 sine waves
26.4 / 2 = 13.2
13.2mS = 1 Sine wave
[bookmark: _Toc128652324]Function Generator output sine wave
[image: ]
[bookmark: _Toc128652325]Unsmoothed Rectifier Wave
[image: Chart

Description automatically generated]
[bookmark: _Toc128652326]Smoothed Rectifier Wave
[image: Diagram

Description automatically generated with low confidence]
[bookmark: _Toc128652327]Drop in Voltage Question
The rectifier output has a lower voltage than the peak output of the function generator because the charge transfers in various ways which makes some of the voltage dissipate, for example some of the charge could turn into heat energy and entering the air rather than running through the circuit. Another factor may be within the breadboard we used as it could’ve had a small amount of resistance or perhaps seeing as the two ends of the breadboard are powered, voltage is being sent to unused areas of the breadboard.
[bookmark: _Toc128652328]Rectifiers use in Automotive applications Question.
Rectifiers are used in automotive applications within the alternator of the vehicles. vehicles operate on DC electricity, therefore they require a rectifier to convert this AC electricity into DC. Rectifiers within vehicles also control the flow of charge, preventing it from going backwards and also into certain regions of the vehicle.
[bookmark: _Toc128652329]Probing Question
The reason why we couldn’t simultaneously record the input the function box as well as the probing of the rectifiers is because the oscilloscope is grounded which means that if you input both channels at once that certain parts of the rectifier would short out. In order to read these two waves simultaneously is to get a dual trace oscilloscope which has two independent channels for the scopes to plug into which read each wave separately, this would allow to compare both waves in real time simultaneously.

[bookmark: _Toc128652330]Task 3
[bookmark: _Toc128652331]Scope Time Division Calculations

Resistor used: 2KΩ       Capacitor used: 0.22µF
t = R * C  
t = 2000 * 0.00000022 = 0.00044
therefore, 20t = 20 * 0.00044 = 0.0088
therefore, f= 1 / 0.0088 = 113.63Hz

[bookmark: _Toc128652332]Function Generator output sine wave
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[bookmark: _Toc128652333]Capacitor charge and discharge wave marked at correct points.
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[bookmark: _Toc128652334]Basic Capacitor Calculations

t = R * C   
C = t / R
C = 0.00044 / 2000 = 0.00000022µF

[bookmark: _Toc128652335]Capacitor discharge table
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[bookmark: _Toc128652336]Gradient Plot and calculations
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[bookmark: _Toc128652337]Inaccuracies Question
There are various possible factors as to why the data may be different to the specified results, one factor may be instrumental error. Instrumental error is when an instrument used is faulty or overall broken, in this case it is possible that certain pins were damaged in the breadboard had stopped working and perhaps certain wires were not working properly.  Another factor is human error, human error can range from many things such as using the wrong capacitor which can create and provide incorrect when looking back at results. Environmental factors can also affect results, this is when the surrounding environment can have an impact on the conclusive data, for example If the table were to be shaken and the function box dropped to the floor therefore affecting the power output of the function box and hindering the results. One final factor could be estimation error, this is when certain instruments are slightly difficult to read which can cause a person to pick a rough estimate based on the vague result provided, for example in the hantek software it was difficult to accurately find 63.2% and 36.8 so we went for as close as possible which could affect the results.
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