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[bookmark: _Toc194808375]Task 3
[bookmark: _Toc194808376]Scope Time Division Calculations (3)
Frequency of wave = 250Hz
Period of wave - 1/250 = 0.004
Number of divisions = 10
Time per division – 0.004/10 = 0.0004 sec

[bookmark: _Toc194808377]Function Generator output square wave (3)
Figure 1

[bookmark: _Toc194808378]Capacitor charge and discharge wave marked at correct points. (3)Figure 2



Figure 5
Figure 3
Figure 4

[bookmark: _Toc194808379]Basic Capacitor Calculations (3)
𝜏 = 𝑅 ∙ 𝐶 = 100 × 1 × 10−6 = 100𝜇𝑆
 40𝜏 = 40 × 1 × 10^−4 = 4𝑚𝑆 
Frequency of function generator = 1/40𝜏 = 1/4 x 10^−3 = 250Hz
Capacitor maximum charge – 2.56V
1 time constant is equal to 63.2% of charge on capacitor and 36.8% discharge voltage
63.2% charge – 2.56*0.632 = 1.62V
36.8% discharge – 2.56*0.368 = 0.94V
2.56-0.94=1.62V
1 time constant is 350 microseconds and seen in figure 3. Capacitance is C=T/R
C = 0.00035/100
C= 0.0000035 or 3.5uF

[bookmark: _Toc194808380]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
	

	0.0000000
	2.5706
	0.944139335
	x
	x
	x

	0.0000187
	2.1314
	0.756779041
	-0.187360294
	0.0000187
	-10000

	0.0000382
	1.7549
	0.562411875
	-0.194367166
	0.0000194
	-10000

	0.0000579
	1.4412
	0.3654761
	-0.196935775
	0.0000197
	-10000

	0.0000744
	1.2215
	0.200079612
	-0.165396488
	0.0000165
	-10000

	0.0000911
	1.0333
	0.032757564
	-0.167322047
	0.0000167
	-10000

	0.0001076
	0.8765
	-0.131818575
	-0.164576139
	0.0000165
	-10000

	0.0001230
	0.751
	-0.286349627
	-0.154531053
	0.0000155
	-10000

	0.0001413
	0.6255
	-0.469203949
	-0.182854322
	0.0000183
	-10000


Figure 6
[bookmark: _Toc194808381]Plot log(V) Gradient (2)
[bookmark: _Toc194808382]Figure 8
Figure 7

[bookmark: _Toc194808383]Gradient Calculations and Compare(4)
[bookmark: _Toc194808384]Gradient Calculations
Gradient = dy/dx
dy/dx = -5419.1
T=1/-gradient = 1/5419.1
C= T/R
C= T/100
C=1.8453uF
[bookmark: _Toc194808385]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	3.5uF
	2.5
	111%

	Gradient Calculation
	1.8453uF
	0.8453uF
	59.44%


Figure 9
[bookmark: _Toc194808386]Capacitor Uses (5)
Capacitors are used in many different applications. They are used in many automotive applications, and general electrical applications. 
They are used for energy storage, there are different levels of capacitance, and a higher level can store a greater amount, they are used in a lot of computer electronics to protect devices from sudden power loss. 
Another use is to filter a DC voltage to ensure it is stable, any spikes in voltage ends up stored in the capacitor and the stored energy is reserved and used to offset any dips in the voltage which produces a stable voltage.
Capacitors can be used to couple AC signals between amplifies but also used to decouple unwanted noise in sensitive circuits.
Additionally, they can be used for power factor correction, improving efficiency on electrical power systems and reducing energy loss.
The final thing they can be used for in electrical systems is timing circuits where they are used to define time intervals.
Automotive make use of capacitors quite often, one application is in the ignition systems where they are used to store and release additional energy to create a high voltage spark and were used commonly in old points systems to store the back EMF that was produced from the spark.
Capacitors are also used within the starting system to improve the starting efficiency to reduce load on the other electric systems.
Electrical systems in the vehicle make a lot of electrical noise such as the radio and audio systems, capacitors are put in place to reduce the noise within the electrical systems.
Voltages can fluctuate throughout electrical systems and this can cause damage to sensitive components like the ECU, a capacitor is put in place to store the peaks in voltages and supply voltage during the dips.
In some motorcycle applications a capacitor is used to handle spark generation in CDI systems without the use of a battery.

[bookmark: _Toc194808387]Inaccuracies Question (4)
One common cause for inaccuracies from the stated ratings and the measured or calculated ratings is due to user error from measuring or creating the circuit. If an incorrect resistor was used in the circuit the calculations will be off from the expected calculations. Another thing that can cause an inaccuracy in the data is the supply of power. The function generator was powered by USB to a computer which can lead to an inconsistency within the power supply, additionally the function generators used were not very consistent and were low quality, the same goes for the oscilloscope used as they are not the highest end and could lead to some inconsistency.
If I was to redo this again I would either use a better function generator or use a more consistent power source to reduce the inconsistency within measurements and calculations. 
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