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[bookmark: _Toc161912414]Task 2
[bookmark: _Toc161912415]Scope Time Division Calculations (4)
[bookmark: _Int_5Inj7iQK]The time period of a sine wave is the reciprocal of its frequency, therefore:
Time = 1 / Frequency = 1 / 10Hz = 0.1 seconds
Therefore, to see at least one full period on the screen you would need a time division greater than or equal to 0.1 seconds.

[bookmark: _Toc161912416]Function Generator output sine wave (3)
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[bookmark: _Toc161912417]Unsmoothed Rectifier Wave (3)
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[bookmark: _Toc161912418]Smoothed Rectifier Wave with capacitor (3)
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[bookmark: _Toc161912419]Drop in Voltage Question (4)
An aspect of most rectification is a loss from the peak input voltage to the peak output voltage, caused by the built-in voltage drop across the diodes. Diodes used in rectifiers have a forward voltage drop across them, this voltage drop reduces the peak voltage of the input sine wave. Also, transformers used in power supply circuits can have losses due to resistance, these losses cause a reduction in the voltage level from the primary to secondary side of the transformer. A combination of the factors above can contribute to the observed drop in the rectifier DC output compared to the peak of the sine wave input.
[bookmark: _Toc161912420]Different Voltage Readings Question (5)


[bookmark: _Toc161912421]Rectifiers use in Automotive applications Question. (4)
Rectifiers can be used in an automotive application when you want the electricity to flow in one direction and not the other. They can be used to control the flow of electricity from the alternator to the rest of electrical systems in the car, as alternators polarity reverse per revolution. Making sure to provide the required power output. They can also be used ‘for instance there often is a rectifier that keeps your high beam signalling switch from feeding voltage back to the rest of the system’. (Quora.com George Gonzalez). An automotive rectifier is implemented into the cars electrical system to act as a polarity guard to evade the dangers of any accidental reversal of supplied voltage. With the rise in LED lighting in vehicles due to high energy efficiency and lifespan, rectification is needed to convert AC power from the vehicles electrical system to the DC power required for LEDs to operate.





[bookmark: _Toc161912422]Probing Question (4)
[bookmark: _Int_xNkxSbDu]We were not able to simultaneously probe the input of the generator and rectifier output on the same channel, this can be because ‘A standard two-channel oscilloscope has a zero connection which is common to both channels. This makes simultaneous display of both input and output waveforms of your bridge rectifier difficult, because there is no convenient mode common to both input and output to clip this common lead to.’ (Quora.com, Ian McKenzie) To rectify this issue, and to allow simultaneous probing you could use a scope with ‘isolated input channels’. Further, most oscilloscopes have a single internal ground reference, when we probed the two different points, we effectively connect them to the same ground reference causing inaccurate readings.


[bookmark: _Toc161912423]Task 3
[bookmark: _Toc161912424]Scope Time Division Calculations (4)
Capacitor: 10 uF
Resistor: 100 KΩ
RC constant: 1 second
20 time periods: 20 seconds
Frequency of function generator: 1 Hz
Time division of the scope: 20 seconds per division.
[bookmark: _Toc161912425]Function Generator output square wave (3)
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[bookmark: _Toc161912426]Capacitor charge and discharge wave marked at correct points. (3)
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[bookmark: _Toc161912427]Basic Capacitor Calculations (3)


[bookmark: _Toc161912428]Capacitor discharge table (4)
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	0.018929
	5.0078
	1.610997
	x
	x
	x

	0.019076
	3.8157
	0.581574
	0.000147
	-1.02942
	-7002.87

	0.019223
	2.8745
	0.458562
	0.000147
	-0.12301
	-836.816

	0.01937
	2.1843
	0.339312
	0.000147
	-0.11925
	-811.225

	0.019517
	1.6824
	0.225929
	0.000147
	-0.11338
	-771.313

	0.019664
	1.3059
	0.11591
	0.000147
	-0.11002
	-748.431

	0.019811
	0.9922
	-0.0034
	0.000147
	-0.11931
	-811.637

	0.019958
	0.6784
	-0.16851
	0.000147
	-0.16511
	-1123.22

	0.020105
	0.5529
	-0.25735
	0.000147
	-0.08884
	-604.349

	0.020252
	0.3647
	-0.43806
	0.000147
	-0.18071
	-1229.33




[bookmark: _Toc161912429]Gradient Plot and calculations (4)

[bookmark: _Toc161912430]Capacitor Uses (5)
[bookmark: _Int_40GMymtM][bookmark: _Int_rIMrApm5]There are various uses of capacitors in the automotive industry, such as: HID and LED headlights using ceramic capacitors along with Tyre pressures monitoring systems, battery management systems, drivetrain system sensors. Further, modern day start stop systems in cars require capacitor’s to be used in the control systems of these. The in-car audio system of a car can use capacitors to help store energy for the amplifier to use on demand in needed. From the motorcycle point of view, a capacitor can be used along with the motorcycle batter to provide extra electrical power for short periods of time, ‘for example a power capacitor’ (Quora.com, Michael Roza). Further uses can be starter motors, capacitors are commonly used in electric starter motors to provide the initial boost of current needed to start an engine. Ignition systems will use capacitors to store and discharge electrical energy and provide the high voltage spark needed to ignite the fuel air mixture in the engine cylinders upon starting and running an engine.

[bookmark: _Toc161912431]Inaccuracies Question (4)
Our measurements may consider inaccurate and different to the specified values due to certain test inaccuracies. They can be aspects such as faulty testing equipment, in the case of this testing faulty oscilloscopes and probing equipment proving faulty output readings via the computer software. Further, a small aspect of human error, potentially accompanied by equipment error can provide vastly inaccurate data from the test. ￼
[bookmark: _Toc161912432]References
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