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[bookmark: _Toc2102011430]Introduction

What I will be including in this assignment will be scope time division calculations using data acquired in class during practical lectures. I will also be producing a table with basic capacitor calculations as well as plotting a time graph to show the gradient. Additionally, I will be describing the use for capacitors in automotive applications and general applications and also questioning the inaccuracies in the practical tests conducted.

























[bookmark: _Toc394805514]Task 3
[bookmark: _Toc49729491]Scope time division calculations
Wave Frequency = 250Hz
Period of wave 1/ Frequency = 1/250 = 0.004 
∴ full period = 0.004 seconds
Number of divisions (T div) = 10
T (div) = full period / Frequency ∴ 0.004 ÷ 250 = 0.000016 seconds
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[bookmark: _Toc1522397323]Function generator sine wave
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The image above is displaying an AC sine wave which is found using an oscilloscope. In this image we can see a voltage range of 4.83V from top to bottom.





[bookmark: _Toc1834090093]Capacitor Discharge and charge waves

[image: ]

The image above shows the charging of a capacitor from flat to fully charged the charge starts at –2.09V to 2.35V meaning a difference of 4.44 Volts. Once the capacitor is fully charged it stays consistent until discharge occurs

[image: ]
 
The image above also shows the discharge of the capacitor going from its peak of 2.35V down back to flatline of –2.09V meaning a voltage difference of –4.45V.
[bookmark: _Toc1615460892]Capacitor Calculations
T = R x C =  R = T/C = 1ms ÷250mHz = 4 Ohms 
	Capacitors charge
	Q =CV

	Energy stored in a capacitor
	E= CV2/2

	Capacitor discharging 
	V = Vs e –1/T

	Capacitor charging
	V = Vs (1 –e t/t)


 






[bookmark: _Toc634053141]Capacitor discharge table

	Time (uS)
	Voltage (V)
	In (V)
	dy = y2- y1
	dx = x2 – x1
	dy/dx

	
	
	
	dy = In(V)2 – In(V)1
	dx = Time2 – Time 1
	

	7.22
	1.51
	0.412109651
	x
	x
	x

	9.63
	1.92
	0.652325186
	0.240215535
	2.41
	0.0996745

	11.7
	2.32
	0.841567186
	0.189242
	2.07
	0.09142126

	19
	3.2
	1.16315081
	0.321583624
	7.3
	0.04405255

	24.1
	3.45
	1.238374231
	0.075223421
	5.1
	0.01474969

	32.5
	3.86
	1.350667183
	0.112292952
	8.4
	0.01336821

	43
	4.17
	1.427916036
	0.077248852
	10.5
	0.00735703

	53.2
	4.28
	1.45395301
	0.026036974
	10.2
	0.00255264

	69.2
	4.32
	1.463255402
	0.009302393
	16
	0.0005814

	72.5
	4.37
	1.474763009
	0.011507607
	3.3
	0.00348715

	95.4
	4.43
	1.488399584
	0.013636575
	22.9
	0.00059548



[bookmark: _Toc1602267849]Log(V) vs gradient graph
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[bookmark: _Toc2033432101]Gradient calculation and comparison

Log(v)
Log = Ln(Voltage)
Dy =In(2) - In(1)
Dx = Time(2) - Time(1)
Dy/dx = dy / dx
	
	Capacitance 
	Delta 
	Percentage difference 

	Actual 
	1 µF 
	x 
	X 

	Marker Calculation 
	2.05
	1.05
	68.85%

	Gradient Calculation 
	2.187674946
	1.187674946
	74.50%





[bookmark: _Toc240716511]Uses for capacitors
· Power supply smoothing – capacitors are often used in anything that supplies power to components in a circuit by smoothing the voltage delivered by alternators and rectifiers and reducing electrical noise.
· Headlight flickering – reduces headlight flicker in LED systems at low rpms or idle due to the alternator not producing a high voltage
· Indicator circuits – capacitors play a big part in indicator delay for timing the indicator pulses using flasher relays also
· Start stop engine systems- start stop systems in cars use capacitors to keep infotainment and other important components powered while the engine is off before the battery takes over and supplies the power to those systems making a smooth transition.
· Data smoothing- smooths out the signals sent by MAF, TPS and ABS systems so that the ECU that controls each components has smooth data delivery.
· Kickstart magneto systems- small engine motorcycles that do not have a large battery use capacitors to temporarily power the ignition before the engine is turned over.
· Nosie suppression – helps with reducing electrical noise through sensors and other electronic components
· Ignition systems- some small motorcycles and small engine vehicles use capacitors to store and release energy in contact breaker points to help with starting
· Sound systems – capacitors are used in high powered sound systems to supply voltage when there is a drop in power due to too much draw in the system filling in for the lack of power in the system.
· ECU Back up power- can be used to store data temporarily when there is a brief power loss in the system


[bookmark: _Toc662539112]Question inaccuracies

Measurement inaccuracies occur commonly when producing engineering data due to the very accurate numbers needing to be recorded. One of the main reasons inaccuracies in data happen is due to instrumental error when measuring anything from voltage to temperature because of instrument calibration being out of tolerance as well as differences in measurements across the same equipment. It is almost impossible to have measurement devices measuring the exact same figure due to use and environmental factors when measuring data.
System errors and random errors also occur in equipment meaning the wrong data is recorded and increased inaccuracies. Different set ups for measuring data can also cause discrepancies in data and therfore tests should be conducted multiple times to find an average for the most accurate data collection in that experiment. User error is also a factor in inaccuracies as equipment can be used incorrectly to gather data therefore it is important to check the data with other data if possible to check for substantial errors. It is very important to ensure that data is correct as this can affect various things like safety and flawed designs.
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Qingdao Hantek Electronic Co., Ltd. (no date) Qingdao Hantek Electronic Co., Ltd. Available at: https://hantek.com/ (Accessed: 6 April 2025).
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