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[bookmark: _Toc162023002]Task 2
[bookmark: _Toc162023003]Scope Time Division Calculations (4)
	
	Frequency (Hz)
	10

	Period=1/Frequency 
	Period
	0.1

	
	Division
	10

	Time Division =Period/Division 
	Time Division 
	0.01



[bookmark: _Toc162023004]Function Generator output sine wave (3)
[image: A screen shot of a graph

Description automatically generated]Time= 247µS Frequency= 4.054KHz Voltage=2.44V
[bookmark: _Toc162023005]Unsmoothed Rectifier Wave (3)
[image: A screen shot of a graph

Description automatically generated]
Time= 232µS Frequency= 4.317KHz Voltage= 1.32V
[bookmark: _Toc162023006]Smoothed Rectifier Wave with capacitor (3)
[image: A black screen with a blue line

Description automatically generated]
[bookmark: _Toc162023007]Drop in Voltage Question (4)
Voltage has dropped from the sine wave to the rectified wave because of factors such as the type of resistor used as well as each of the diodes having a small quantity of resistance. This is because “Ohm's law states that current flow is voltage divided by resistance “ (Beck, 2020)or V=IR. This means that for the current through the circuit to remain the same throughout the circuit as the resistance increases the voltage must decrease.
[bookmark: _Toc162023008]Different Voltage Readings Question (5)
	Peak Positive input Voltage 
	Peak to peak Voltage 
	RMS

	2.45
	4.9
	1.715


So, “The term “RMS” stands for “Root-Mean-Squared”. Most books define this as the “amount of AC power that produces the same heating effect as an equivalent DC power” (Tutorials, N/A). The RMS of a Waveform “is calculated by squaring the peak amplitude (A) of the sine wave, diving it by two, and then taking the square root of that quantity. For a single sine wave, the RMS amplitude can be represented as 0.707*A” (Bifulco, 2021).  This then means that the reason RMS is different is because of alternate peak amplitudes between waveforms as well as being a constant linear function. 
[bookmark: _Toc162023009]Rectifiers use in Automotive applications Question. (4)
A rectifier turns Alternating current (AC) into Direct current (DC). This would then allow components to be able to be charged from AC. This means that components like the vehicle’s battery will remain charged and be able to be continually charged and used.
[bookmark: _Toc162023010]Probing Question (4)


[bookmark: _Toc162023011]Task 3
[bookmark: _Toc162023012]Scope Time Division Calculations (4)
	
	Frequency (Hz)
	15

	Period=1/Frequency 
	Period
	0.066666667

	
	Division
	10

	Time Division =Period/Division 
	Time Division 
	0.006666667s



[bookmark: _Toc162023013]Function Generator output square wave (3)
[image: A black screen with blue lines

Description automatically generated]
Time=394µS Frequency= 2.537KHz Voltage= 984mV
[bookmark: _Toc162023014]Capacitor charge and discharge wave marked at correct points. (3)
[image: A screen shot of a computer

Description automatically generated]Time= 445µS Frequency= 2.246KHz Voltage=975mV
[bookmark: _Toc162023015]Basic Capacitor Calculations (3)
[image: A math equations on a white background

Description automatically generated]Peak Voltage=975mV
Start Voltage= 0V
((975x10^-3)-0) x 63.2% + 0 = 616mV
[image: A screen shot of a graph

Description automatically generated]
Time= 105µS Frequency=9.497KHz
τ = R*C
τ/R = C
C = (105*10^-6)/ 10000= 0.01µF

[bookmark: _Toc162023016]Capacitor discharge table (4)
	
	
	






	
	
	

	Time (s)
	Voltage (V)
	Ln(V)
	dy=y2-y1
	dx=x2-x1
	dy/dx

	 
	 
	 
	dy=Ln(V)2-Ln(V)1
	dx Time2 - Time1
	 

	0.027407
	9.57
	2.258633205
	x
	x
	x

	0.027461
	8.59333333
	2.150986709
	-0.107646497
	5.4E-05
	-1993.5

	0.027488
	7.61666667
	2.030338829
	-0.12064788
	2.7E-05
	-4468.4

	0.027515
	6.64
	1.893111963
	-0.137226865
	2.7E-05
	-5082.5

	0.027542
	5.66333333
	1.734012647
	-0.159099316
	2.7E-05
	-5892.6

	0.027569
	4.68666667
	1.544721598
	-0.189291049
	2.7E-05
	-7010.8

	0.027596
	3.71
	1.311031877
	-0.233689721
	2.7E-05
	-8655.2

	0.027623
	2.73333333
	1.005521866
	-0.305510011
	2.7E-05
	-11315

	0.02765
	1.75666667
	0.563418074
	-0.442103792
	2.7E-05
	-16374

	0.027677
	0.78
	-0.248461359
	-0.811879433
	2.7E-05
	-30070

	
	
	
	
	average dy /dx
	-6754.7







[bookmark: _Toc162023017]Gradient Plot and calculations (4)
m=-8489.7
m=-1/RC
RC=-1/m
RC=-1/-8498.7=0.0012s=τ
τ=RC C=τ/R
0.0012/10000=0.000000011= 0.012µF
percentage difference= (0.012/0.01)*100 = 120% = 20% increase from the original result
[bookmark: _Toc162023018]Capacitor Uses (5)
Indicators, brake lights, locking system, hazards, starting electric motors, expelling high voltages 
[bookmark: _Toc162023019]Inaccuracies Question (4)
Inaccuracies may occur because of the equipment used. This could happen because the frequency generator’s batteries may be going dead meaning that the frequency may become inconsistence and force inaccurate results.  Another way inaccuracies may occur is a result of the selected scaling being incorrect. For example, this would mean that the values would be incorrect and therefor for the future calculations they may also be inaccurate meaning all the tests would be wrong. 
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 (Format to Harvard style as per handbook)
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‘Cursor - 2Time = 4450S. AFrequency = 2.246KHz. aVoltage = 975mV. . .





image7.png
Use formula:
(Peak(V) — Start(V) x 63.2% + Start(V) = V top cursor
With 0V to 10V square wave starting cursor at 2 (example)
(100) - 20) x 63.2% + 2V) = 7.056V

With -5\ to 6V square wave stating cursor at 3V (exarple]

(6(V) — (=3)(V) X 63.2% + (~3)(V) = 2688V
With -10V to 5V square wave starting cursor at -5V (example)

(5(V) — (=5)(V) X 63.2% + (~5)(V) = 132V
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