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[bookmark: _Toc128652311]Task 1
[bookmark: _Toc128652312]A
R=V/I
R=12/0.5
R=6Ω
[bookmark: _Toc128652313]B
0.5-0.3=0.2A
0.2/2=0.1A each for B and C
[bookmark: _Toc128652314]c (i)
R=P/I²
R=0.9/0.3²
R=10Ω
[bookmark: _Toc128652315]c (ii)
P=RI²
R=0.9/0.1²
R=90Ω for each B and C
[bookmark: _Toc128652316]c (iii)
V=IR
1/RT = 1/10 + 1/90 + 1/90
1/(1/ RT) = 8.18Ω
V=0.5*8.18
V=4.09v
[bookmark: _Toc128652317]c (iv)
D=5-4.09-3
D=-2.09v
R=V/I
R=-2.09/0.5
R=-4.18Ω
[bookmark: _Toc128652318]d
0.5/4=0.125A
r=V/I
r=2/0.125
r=16Ω
1/ RT = 1/16 + 1/16 +1/16 +1/16
1/ RT = ¼
RT = 4Ω
[bookmark: _Toc128652319]e
V=0.5*6
V=3v drop
[bookmark: _Toc128652320]f
RT(A,B&C) = 8.18Ω
8.18+3.878+6+6+4 = 28.058Ω
[bookmark: _Toc128652321]g
e=V+Ir
e=2+0.125(16)
e=4G

[bookmark: _Toc128652322]Task 2
[bookmark: _Toc128652323]Scope Time Division Calculations
T= 1/f
T= 1/20(19.76)
T=2.5x10-3s
[bookmark: _Toc128652324]Function Generator output sine wave
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Description automatically generated]
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Description automatically generated]The output given by the function generator has an amplitude of 2.04v from the highest point to the lowest point of the wave.

[bookmark: _Toc128652325]Unsmoothed Rectifier Wave
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Description automatically generated]
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Description automatically generated with medium confidence]The output given from the circuit before the capacitor was added. It shows the wave having an amplitude of 2.32 volts.

[bookmark: _Toc128652326]Smoothed Rectifier Wave
[image: Chart

Description automatically generated with medium confidence]
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Description automatically generated]The output given after the capacitor has been added to the circuit. It shows an amplitude of 12.2v which has increased due to them storing energy.

[bookmark: _Toc128652327]Drop in Voltage Question
The drop in voltage from the sine wave input to the DC output through a rectifier circuit is due to there being thermal losses. In every conversion system there will be energy lost. The circuit cannot lose the current so it will lose voltage (Miyairi et al., 1986).
[bookmark: _Toc128652328]Rectifiers use in Automotive applications Question.
The rectifier is used in the automotive industry to covert current from AC to DC. This is done as the car battery can only store DC. When charging an electric vehicle the AC that is supplied by the grid is then to be converted to allow the battery to store it and to power the vehicle. Rectifiers are used when you want electricity to flow in one direction and not in the opposite direction. They're used to control the flow of electricity from the alternator to the rest of the car's electrical system (Rees & Ammann, 2003). In addition, they are used when you don't want circuits to cross feed. For example, there is a rectifier that keeps your high beam signal switching from feeding voltage back to the rest of the system (Puzakov, 2020).
[bookmark: _Toc128652329]Probing Question
You cannot probe the input of the function generator on one channel and probe the rectifiers output at the same time as the oscilloscope has ground referenced inputs which means that’s the voltage signals are taken to earth or building ground. Therefore, connecting both channels would short out portions of the rectifier bridge. This will then produce half wave rectification instead of the desired full wave rectification. To allows simultaneous probing you must float the grounds of the scope inputs which will allow you to probe the input of the function generator on one channel and probe the rectifiers output at the same time. Floating the grounds allows you to accurately measure ground referenced voltages. An example of a floating sources is a battery which is not electrically connected to earth. Another way is to have differential external probes which will measure the voltage difference between two input points.

[bookmark: _Toc128652330]Task 3
[bookmark: _Toc128652331]Scope Time Division Calculations
T=RC
1x103 * 0.68x10-6
T= 6.8x10-4s

[bookmark: _Toc128652332]Function Generator output sine wave
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Description automatically generated]
[bookmark: _Toc128652333]Capacitor charge and discharge wave marked at correct points.
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Description automatically generated with medium confidence]
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Description automatically generated]
[bookmark: _Toc128652334]Basic Capacitor Calculations
T=RC
C=T/R
C= 344x10-6 / 1x103 
C= 3.44x10-7F
[bookmark: _Toc128652335]Capacitor discharge table

[bookmark: _Toc128652336]Gradient Plot and calculations

[bookmark: _Toc128652337]Inaccuracies Question
The measured value is the value that has been taken by the measuring equipment which is not always the most accurate. Two common reasons for measurement inaccuracy is the ability of the measuring equipment and the second is the ability of the person carrying out the experiment to measure accurately (Swets, 1988). There are a few reasons why the data from the oscilloscope may not be as accurate as the specified value. Some examples of these are the time base centre frequency accuracy, timing instability, vertical noise, bandwidth effects, calibration error and interpolation error. These will all effect the data that is being presented by the oscilloscope, from the breadboard circuit (Zeng et al., 2019). One way to improve the accuracy of the data is by scaling the wave to fill as much of the computer screen as possible to allows for closer measurement. Also, using more precise equipment like a signal generator or a digital multimeter (Jun & Peng, 2013).
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