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[bookmark: _Toc162216698]Scope Time Division Calculations (4)

[bookmark: _Toc162216699]Function Generator output sine wave (3)
[image: A screen shot of a graph

Description automatically generated]
Time = 10.1mS | Frequency = 99.4Hz | Voltage = 2.01V
[bookmark: _Toc162216700]Unsmoothed Rectifier Wave (3)
[image: A screen shot of a graph

Description automatically generated]
Time = 5.2mS | Frequency = 192.2Hz | Voltage = 1.45V

[bookmark: _Toc162216701]Smoothed Rectifier Wave with capacitor (3)
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Description automatically generated]
Voltage = 1.87V
[bookmark: _Toc162216702]Drop in Voltage Question (4)
A factor for this reduction in voltage could be the lab equipment we were using. For example, the wires having a loose connection or providing more resistance than expected therefore reducing output voltage. A faulty function generator could also produce irregularities in the waveforms which would show how there could also be voltage loss and change in waveform amplitude. 
[bookmark: _Toc162216703]Different Voltage Readings Question (5)
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Figure 1 (Circuit Digest 2023)
	RMS 
	0.675281
	V

	Peak Positive Input Voltage
	0.955
	V

	Peak to Peak Voltage
	2
	V



RMS is the square root of the time average of the voltage squared (Brittanica 2023). The RMS voltage is different to the peak because that is the waveforms average. The RMS of a time-varying voltage is equivalent to the DC value that causes the equivalent power loss due to the circuit current flowing through a resistance (Rawlins, C. 1999)
[bookmark: _Toc162216704]Rectifiers use in Automotive applications Question. (4)
One example of a rectifier used in an automotive application would be the use of alternators in cars. Alternators convert the mechanical energy into electrical energy and through the rotating magnets, create an alternating current. This current is then rectified and charges the cars battery while it is running. This is very important to allow the battery regenerate energy from the car so that it has enough to start the car when it is needed next (Kia 2021).
Another use of a rectifier would be the use of reverting battery DC current into AC current to be used by the car for certain systems. These systems include charging outputs within the car, speakers and even some LEDs require AC current meaning DC would need converting (Thomas, V. et al 2011).
[bookmark: _Toc162216705]Probing Question (4)
To measure both the input signal and output signal this would require a dual-channel oscilloscope rather than what we were using in the lab. A dual-trace oscilloscope operates in the same manner as a single-trace oscilloscope, but multiple inputs and traces create greater complexity (George, 2014). Therefore, these signals would need to be adjusted to line up in the software, which shows the multiple channel settings. 
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[bookmark: _Toc162216707]Scope Time Division Calculations (4)





[bookmark: _Toc162216708]Function Generator output square wave (3)
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[bookmark: _Toc162216709]Capacitor charge and discharge wave marked at correct points. (3)
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Description automatically generated] 
Time = 5.55mS | Frequency = 180.2Hz | Voltage = 1V

[bookmark: _Toc162216710]Basic Capacitor Calculations (3)





[bookmark: _Toc162216711]Capacitor discharge table (4)
	Time (s)
	Voltage (V)
	v (+)
	ln (V)
	dy = y2 – y1
	dx = x2- x1
	dy/dx

	
	
	 
	
	dy = ln(V)2-ln(V)1
	dx = Time2 – Time1
	

	3.1996
	-2.949
	2.051
	0.718327479
	x
	x
	x

	3.2051
	-2.949
	2.051
	0.718327479
	0
	0.0055
	0

	3.2106
	-2.949
	2.051
	0.718327479
	0
	0.0055
	0

	3.2161
	-3.0118
	1.9882
	0.687229707
	-0.03109777
	0.0055
	-5.65414042

	3.2216
	-3.0118
	1.9882
	0.687229707
	0
	0.0055
	0

	3.2271
	-3.0118
	1.9882
	0.687229707
	0
	0.0055
	0

	3.2326
	-3.0118
	1.9882
	0.687229707
	0
	0.0055
	0

	3.2381
	-3.0118
	1.9882
	0.687229707
	0
	0.0055
	0

	3.2436
	-3.0118
	1.9882
	0.687229707
	0
	0.0055
	0




[bookmark: _Toc162216712]Gradient Plot and calculations (4)

[bookmark: _Toc162216713]Capacitor Uses (5)

1. Smooth AC ripple so that the waveforms are more consistent and correct.
2. Store electrical energy temporarily for discharging at a certain point.
3. Capacitors used to block DC signals, for example, the use of AC in audio systems.
4. Ignition systems as capacitors can store the energy to be used for ignition and short energy bursts.
5. ECUs and engine management to stabilize connections so that the vehicle can deal with the information accurately.
6. Stabilize voltage to keep it at a predicted level which may be required for use in outlets or appliances. 
7. Improve circuit efficiency by power factor correction, balancing reactive power (RS, 2024).
8. Electric power steering to provide a rapid delivery when quick inputs are being made.
9. Capacitors can be used in timing systems to control timing of events and systems, which is important in an automotive application.
10. 
[bookmark: _Toc162216714]Inaccuracies Question (4)

A reason as to why the value may be lower than specified could be that the equipment used during the test isn’t the highest quality or could be heavily used. Improving the equipment could reduce the error as well as making it potentially easier for the test to be carried out and analysed.
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ln (V) / Time (s)

ln (V)	
3.1996000000000002	3.2050999999999998	3.2105999999999999	3.2161	3.2216	3.2271000000000001	3.2326000000000001	3.2381000000000002	3.2435999999999998	0.71832747909024364	0.71832747909024364	0.71832747909024364	0.68722970679590767	0.68722970679590767	0.68722970679590767	0.68722970679590767	0.68722970679590767	0.68722970679590767	Time (s)


ln (V)



image1.png
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png
WAIT

Cursor - ATime;= 10.1mS. sFrequency = 99.49Hz. sVoltage =2.01V,
CH1= 100/ Chz= 1,00/ Time: 10.00ms_ Sample Rate: 1z





image3.png
£ B 0.00uv

Cursor - ATime;= 5.20mS. sFrequency = 192.2Hz. sVoltage =1.45V,
CH1= 100/ Chz= 1,00/ Time: 10.00ms_ Sample Rate: 1z





image4.png
RUN

Cursor : aVoltage = 1.87V.
CH1 = 1.00V CH2 = 1.00 Time: 10.00ms _ Sample Rate: 1Mz





image5.png
= —+V,=0.7071+ V,

Vims NG
1

* V.

Vems = 575" Vi =0.35355+ V,,

w
Vims = 5= * Varg = 11107+ Vg




image6.png
CH1=: 1.00V CH2:=: 1.00V. Time:50.00us  Sample Rate: 1MHz|




image7.png
war

Cursor : aTime;= 5.55m$. aFrequency = 180.2Hz_~\Voitage = 1000mV.
CH1=: 100V CH2:= 100V Time: 10.00ms  Sample Rate: 1MHz|





