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[bookmark: _Toc160612868]Task 2
[bookmark: _Toc160612869]Scope Time Division Calculations (4)
To figure out the scope time division you need to know how many divisions the scope is displaying for 1 period. By looking at the sine wave you can see there are 4 divisions for one period. 
Given the frequency is 10HZ and we know its 4 divisions per period we now need to work out the time base setting. 
F= 1⅟p and P= ⅟f. As we know the frequency is 10HZ we can put that into the formulae of P=1/10 or 0.1seconds. 
So, if 1 wave is 4 divisions and there is 0.1 second each wave we can write that as 
1 wave/4divisions = 0.1/wave 
As the waves cancel out you are left with 0.1 x 4 = 0.025s/div 
Put into Ms is 25ms/div.
Now that we know what the time base is we can use the formulae. 
Total scope time of one period = 25ms/div x 4 divisions = 100ms
[bookmark: _Toc160612870]Function Generator output sine wave (3)
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[bookmark: _Toc160612871]Unsmoothed Rectifier Wave (3)
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[bookmark: _Toc160612872]Smoothed Rectifier Wave with capacitor (3)
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[bookmark: _Toc160612873]Drop in Voltage Question (4)
Diode Forward Voltage Drop. This is a common explanation on why I have a drop in voltage. In a rectifier circuit to covert an AC to DC diodes is used. But by using diodes you will have a voltage drain of about 0.6-0.7 volts for a standard diode and can very depending on the diode used. Diodes have a forward voltage drop meaning that they must reach a certain threshold before current is allowed to flow through them all of this will result in the output voltage being lower than the peak sine wave.
[bookmark: _Toc160612874]Different Voltage Readings Question (5)
Show in a table your: peak positive input voltage, peak to peak voltage and root mean square (RMS). Then through research explain what the RMS is and why it is different.
[bookmark: _Toc160612875]Rectifiers use in Automotive applications Question. (4)
Research the common use of rectification on different vehicles and explain their importance.
Rectification on vehicles is crucial for them to operate as they should be. For example, on cars rectification is used for charging systems more specifically alternators, as they produce AC voltage, they are then turned to DC voltage using diode rectifiers. Without this produces the cars battery would die as the alternators job is to recharge it and you would have major electrical issues due to lack of voltage. 
Lighting systems in a car is also dependant on rectifiers. Things like headlights, break lights and indicators all run of a AC form so a rectifier to convert it to DC is needed.
Not just in cars but motorcycles. Same applies for the alternator of a bike as it does on a car nut It is also used for some ignition systems on some motorcycles. Electronic components such as fuel injectors, engine control unit, digital displays. All of these require a stable DC connection.
Off roading vehicles that have winches attached to them will also use rectification and vehicles that use control units to control adaptable suspension. They are also used in marine vehicles when to comes to using safety, navigation and communication. 
(alternator, 2024)
(FireStone, 2023)
[bookmark: _Toc160612876]Probing Question (4)
The Oscilloscope that we used in class were a very traditional oscilloscope meaning that it didn’t come with enough input channels for us to be able to simultaneously probe the input and output. Most scopes come with a very limited amount of input channels. For you to be able to simultaneously probe the output on another channel you will need additional inputs.
There are also things called multichannel scopes these come with the ability to accommodate for more input signals simultaneously. You can also use external signal multiplexers or switches allowing you to be able to switch between different inputs also giving you the ability to observe multiple signals over time. Using a MSO is another way to over come this. It uses a normal scope but then with a analyser, it can do analogue and digital and allow you to display both on the same device. 
[bookmark: _Toc160612877]Task 3
[bookmark: _Toc160612878]Scope Time Division Calculations (4)
Select a capacitor and resistor. Calculate 20 “T” time periods of the RC constant for your selection. Then calculate the frequency for the function generator. Time division for the scope to show 1 complete wave form lasting T(20) on the screen. (4
To work out T you can use the formulae T= R x C where T is the time constant, R is the resistance and C is the capacitance.
The resistor was 10KOhms and the capacitor was 10uf , using this information you can do. T = 10,000 x 10 x 10-6f = 0.1s or 100 ms 
Next is frequency and to do that you use F = 1/T which is F= 1/0.1 = 10hz 
Finally is time division. Given that we have 20T and the rest of the information we can use – Time division = 20 x 0.1 = 2s
Meaning the time division for the scope to display 1 complete wave with the duration of 20 seconds is 2s per division. 

[bookmark: _Toc160612879]Function Generator output square wave (3)
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[bookmark: _Toc160612880]Capacitor charge and discharge wave marked at correct points. (3)
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[bookmark: _Toc160612881]Basic Capacitor Calculations (3)

Peak = 1.84V
(1.84 – 0)*0.632 + 0 = 1.16V
T = RC
C = T/R
R = 10
C = 0.320/10,000 = 32uf
[bookmark: _Toc160612882]Capacitor discharge table (4)
	Time
	V
	V+
	ln(V)
	dy
	dx
	dy/dx

	0.002078
	1.0667
	2.0667
	0.725953
	x
	x
	x

	0.002291
	0.5961
	1.5961
	0.467563
	-0.25839
	0.000213
	-1213.1

	0.002504
	0.2353
	1.2353
	0.211314
	-0.25625
	0.000213
	-1203.05

	0.002717
	-0.0471
	0.9529
	-0.04825
	-0.25956
	0.000213
	-1218.61

	0.00293
	-0.2353
	0.7647
	-0.26827
	-0.22002
	0.000213
	-1032.96

	0.003143
	-0.4392
	0.5608
	-0.57839
	-0.31012
	0.000213
	-1455.96

	0.003356
	-0.5961
	0.4039
	-0.90659
	-0.3282
	0.000213
	-1540.85

	0.003569
	-0.7216
	0.2784
	-1.2787
	-0.37211
	0.000213
	-1747

	0.003782
	-0.8
	0.2
	-1.60944
	-0.33074
	0.000213
	-1552.77

	0.003995
	-0.8784
	0.1216
	-2.10702
	-0.49758
	0.000213
	-2336.06




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

Formuale = V (t) = V0 x ( 1 – e-t/RC)
V(t) = voltage across capacitor 
V0= initial voltage 
R = resistance 
C- capacitance 
T= Time 
E = 2.71828
C = T/R x In2 or C = 0.320s/10,000 x IN2= 46.41UF
Previous result was 32uf 
Percentage difference = 45%
Delta Previous = 32 New = 46.41 
Delta = 46.41 – 32 = 14.41
Difference = 14.41
[bookmark: _Toc160612884]Capacitor Uses (5)
1- Filtering and decoupling Capacitors 
2- Energy Storage Capacitors 
3- Timing and Oscillator circuits 
4- Power Factor Correction Capacitors 
5- Voltage Regulation And Smoothing Capacitors 
6- Pulse and Signal Shaping Capacitors 
7- Temp Compensation Circuits 
8- Feedback and Comp Networks 
9- Transient Voltage Suppressors 
10- Voltage Multipliers 
[bookmark: _Toc160612885]Inaccuracies Question (4)
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