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[bookmark: _Toc192754483]Scope Time Division Calculations (3)

T= 1/ f = 1/250 = 4* 10-3
Time Per Div = 4 * 10-3 / 10 = 1| 2500 = 400us 
[image: ] 
The image above shows the Time/Div that is available on the software. 




[bookmark: _Toc192754484]Function Generator output square wave (3)
[image: A screen shot of a computer
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[bookmark: _Toc192754485]Capacitor charge and discharge wave marked at correct points. (3)
[image: A screen shot of a computer screen
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[bookmark: _Toc192754486]Basic Capacitor Calculations (3)
3.48 x 0.632 = 2.2 
C = Time Constants/ resistance (100) 
63.2us/100 = 6.32x10-7 F
[bookmark: _Toc192754487]Capacitor discharge table (2)
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
	dx = x2- x1
	dy/dx

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

	0.00437
	0.8282
	-0.1885
	x
	x
	x

	0.004381
	0.6525
	-0.42694
	-0.23844
	1.10E-05
	-21676.7

	0.004393
	0.4392
	-0.8228
	-0.39586
	1.20E-05
	-32988

	0.004405
	0.32
	-1.13943
	-0.31663
	1.20E-05
	-26386.2

	0.004416
	0.2447
	-1.40772
	-0.26829
	1.10E-05
	-24389.8

	0.004428
	0.2071
	-1.57455
	-0.16683
	1.20E-05
	-13902.6

	0.00444
	0.1694
	-1.77549
	-0.20094
	1.20E-05
	-16744.9

	0.004451
	0.1506
	-1.89313
	-0.11764
	1.10E-05
	-10694.1

	0.004463
	0.138
	-1.9805
	-0.08737
	1.20E-05
	-7281.14

	0.004475
	0.1192
	-2.12695
	-0.14645
	1.20E-05
	-12204.2
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[bookmark: _Toc192754489]Gradient Calculations and Compare(4)
[bookmark: _Toc192754490]Gradient Calculations

[bookmark: _Toc192754491]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	
	
	

	Gradient Calculation
	
	
	






[bookmark: _Toc192754492]Capacitor Uses (5)
Noise filtering (EMI/RFI suppression) in alternator, ECU and ignition system (Bosch, 2014)
Power stabilisation in ECU power supplies and sensors (Navet, N. and Simonot-Lion, F., 2009)
Auto stop start systems in some modern cars (Maxwell Technologies, 2015)
Regenerative braking and supercapaitors (Burke, A., 2010)
Supressing voltage spikes in older ignition systems (Erjavec, J. and Thompson, R., 2014)
Airbag deployment/ control systems (Bosch, 2018)
Stereo audio systems (Knowles, D., 2008)
LED lights – internal and external. (Bauer, G., Harnish, B. and Reiner, R., 2016)
Electric power steering control modules (Kiencke, U. and Nielsen, L., 2005)
Auto and dual clutch box shift smoothing (Reif, K., 2015)

[bookmark: _Toc192754493]Inaccuracies Question (4)
There may be some discrepancies between the data acquired and the specified figures of the capacitor. This could be due to the inexpensive scopes used not providing the most accurate readings. High-bandwidth oscilloscopes are better suited for capturing the rapid voltage changes across a capacitor, essential when measuring small capacitances or high-speed circuits (Agilent Technologies, 2006). Similarly, a higher sampling rate improves the resolution of waveform capture, reducing errors in calculating the RC time constant (Keysight Technologies, 2018). low-quality test instruments may have insufficient resolution or accuracy, especially when measuring small capacitances (Keysight Technologies, 2018). Parasitic capacitance from test leads and PCB traces can add to the measured value, while stray inductance can distort high-frequency readings (Agilent Technologies, 2006).
Being realistic, there is also a significant chance that user error, both in measuring and calculating could result in minor discrepancies in results. Not having a suitable enough probe contact or have the wrong settings/units are the most likely issues of this sort to happen, but other things such as the frequency set on the wrong scale (Tektronix, 2019).
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