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[bookmark: _Toc160612868]Task 2
[bookmark: _Toc160612869]Scope Time Division Calculations (4)
Time per division = 1/ number of divisions x Frequency 
TPD = 1/10 = 0.1 x10 = 1s
[bookmark: _Toc160612870]Function Generator output sine wave (3)
[image: A screen shot of a computer
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[bookmark: _Toc160612871]Unsmoothed Rectifier Wave (3)
[image: A screen shot of a computer]
[bookmark: _Toc160612872][image: A screen shot of a graph

Description automatically generated]Smoothed Rectifier Wave with capacitor (3)

[bookmark: _Toc160612873]Drop in Voltage Question (4)
A drop in voltage from the DC rectifier, that shows it is below the peak of the sine wave, can be caused by a handful of reasons. These reasons include characteristics such as;
· A drop in overall diode voltage
· Resistance in the load connected to the rectifier. 
· Drop in voltages across the components.
· Poor filter capacitor readings/data 

[bookmark: _Toc160612874]Different Voltage Readings Question (5)
	Voltage type 
	Voltage value 

	Peak positive input 
	10V

	Peek to peek
	3.98V

	RMS
	1.41V



The RMS is a waveform measurement that is used to represent the waveforms average magnitude value. Its mainly used to quantify the magnitude for alternating current (AC). 
Despite being a waveform measurement such as those of peak input and peak to peak, it is different as it takes into consideration the overall waveform, acknowledging the positive points and negative points of the waveform. It is used as the equivalent DC voltage that would produce the same power as an AC voltage in a resistive load waveform. 
RMS is useful as it accurately calculates the magnitudes of an AC waveform.
[bookmark: _Toc160612875]Rectifiers use in Automotive applications Question. (4)
Within the automotive industry rectifiers are used, rectifiers are used to convert alternating current (AC) by changing it to direct current (DC). Rectifiers are amongst many of the parts that make up the electronic control systems in a car. A common use for rectifiers in cars is in the alternator system. These alternators as the name suggests produce the alternating current, this alternating current then gets converted into direct current through the use of rectifiers. By the method of converting currents through rectifiers, the direct current is then important as it can be used to charge battery of the vehicle and any other electrical systems it may have, it is important to note this is only possible whilst the engine is running. Many components in motor vehicles require direct currents to operate, which makes rectifiers important to have in cars. 
[bookmark: _Toc160612876]Probing Question (4)
When using the scopes in class, it was not possible to be able to probe the input the function generator whilst you simultaneously prove the output of the rectifiers. This is because when you probe at these two points it is essentially caused by the grounding configuration and the potential differences, in turn effecting the components and signals running through the circuit. By connecting these two probe points it effectively creates a measuring range, doing this creates a ground loop in the circuit. A way that can fix this probably and make it possible to probe two points simultaneously is by using an isolated oscilloscope and use those probes. An alternative solution would be to use differential probes. 

[bookmark: _Toc160612877]Task 3
[bookmark: _Toc160612878]Scope Time Division Calculations (4)
R x C – 100x10^3 x 0.1 = 0.01
0.01 x 20 = 0.2
1/0.2 = 5 
5/10 = 0.5s 
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Description automatically generated]Function Generator output square wave (3)
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Description automatically generated]Capacitor charge and discharge wave marked at correct points. (3)
 
[bookmark: _Toc160612881]Basic Capacitor Calculations (3)

Using: (peak(V)) – start(V) x 63.2% + Start(V) = v top cursor
(1.94-0) x 0.623 + 0 = 1.21V (rounded) 



[bookmark: _Toc160612882]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

	0.007099
	1.6
	1.280934
	x
	x
	x

	0.007232
	0.8784
	1.057235
	-0.2237
	0.000133
	-1681.95

	0.007365
	0.2824
	0.825228
	-0.23201
	0.000133
	-1744.41

	0.007232
	-0.1882
	0.594321
	-0.23091
	0.000133
	-1736.14

	0.007631
	-0.5961
	0.339254
	-0.25507
	0.000133
	-1917.8

	0.007764
	-0.9098
	0.086361
	-0.25289
	0.000133
	-1901.45

	0.007897
	-1.1294
	-0.13857
	-0.22493
	0.000133
	-1691.23

	0.00803
	-1.349
	-0.42925
	-0.29067
	0.000133
	-2185.51

	0.008163
	-1.5059
	-0.70502
	-0.27577
	0.000133
	-2073.47

	0.008296
	-1.6
	-0.91629
	-0.21127
	0.000133
	-1588.52




[bookmark: _Toc160612883]Gradient Plot and calculations (4)

Using: t = - 1/ gradient (as -1/m = RC =t) 
t = - 1/-0.2475 = 4.04
C = t/R 
C = 4.04x10^-5 Farads

[bookmark: _Toc160612884]Capacitor Uses (5)
There are multiple uses for capacitors, especially within the automotive industry. Some of these include:
· Voltage stabilisation 
· Starter motors
· Audio/sound systems
· Electric powered windows
· Door locks
· ECUs
· Regenerative braking systems on hybrid vehicles
· LED lights and display 
· Onboard diagnostics software  
· Electronic stability control
[bookmark: _Toc160612885]Inaccuracies Question (4)
Within these types of electronic practical, inaccuracies may occur. These errors may occur due to the instruments and equipment used whilst partaking in the practical work. Usually, these errors may be found by the fault of the function generator or due to the oscilloscope. These pieces of equipment may also cause issue due to some sort of limitations of the equipment. 
Errors may consist of the following.
· Low level measurement errors
· Loading errors
· Current leaks
An issue may also be amongst the circuit itself, for example it may not have certain circuit components in the correct corresponding locations. 
· 
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