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[bookmark: _Toc162194233]Task 2

[bookmark: _Toc162194234]Scope Time Division Calculations (4)

[bookmark: OLE_LINK3]Formula - 𝑓= 1 / Period.     Therefore Period = 1 / 𝑓 

1 / 10 = 0.1 seconds   =  100ms

[bookmark: _Toc162194235]Function Generator output sine wave (3)
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       Figure 1 – Function Generator output Sine Wave (own photo)








[bookmark: _Toc162194236]Unsmoothed Rectifier Wave (3)
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Figure 2 - Unsmoothed Rectifier Wave (own photo)

[bookmark: _Toc162194237]Smoothed Rectifier Wave with capacitor (3)

[image: A screen shot of a graph

Description automatically generated]
     Figure 3 - Smooth Rectifier Wave with Capacitor (own photo)


[bookmark: _Toc162194238]Drop in Voltage Question (4)

A reason that would cause the DC output to be lower than the peak of the input would be the voltage drop that happens through the diode. For there to be voltage drop, the diode will have to be forward biased so that the current is allowed to flow through. For a silicon diode, the drop would be around 0.6V. If it was in reverse bias, then the voltage drop would be 0V as no current is allowed to pass through.

[bookmark: _Toc162194239]Different Voltage Readings Question (5)
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[bookmark: _Ref162179385]Figure 4 - Peak Positive Result (own photo)

[image: A screen shot of a graph

Description automatically generated]
[bookmark: _Ref162179413]Figure 5 - Peak to Peak Result (own photo)
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[bookmark: _Ref162180567]Table 1 - Table of values

According to Stack Exchange (2012), “RMS is a mathematical quantity used to compare both alternating and direct currents or voltages.” Also explaining why RMS is used instead of average values, “an average value of AC would directly provide you the answer zero… Hence, RMS values are used. 
A reason as to why the root mean square value is different to both the peak positive and the peak-to-peak values is because “they help to find the effective value of AC (voltage or current).”




[bookmark: _Toc162194240]Rectifiers use in Automotive applications Question. (4)


A rectifier is an electronic device that converts the AC (alternating current) into DC (direct current). According to Firestone Complete Auto Care (2023), a common use of a rectifier is in a car’s alternator, “the role of a rectifier is to convert the alternating electric charge into direct power that’s compatible with the vehicle’s battery.” Once the rectifier has converted the AC energy into DC energy, this will activate the car’s electrical system.
Due to the function of rectifiers, they are pretty much used in all electrical appliances. Some of the most common appliances consist of a mobile charger, a TV set would use rectifier circuits and a washing machine.


[bookmark: _Toc162194241]Probing Question (4)

A reason as to why the scopes could not have the input on one channel and the output on another channel is because in a typical scope, the two input grounds are connected internally so eventually it causes the full-wave rectification to take place.
A way around this issue is by getting a 4-channel differential oscilloscope. According to SmartSafe (2023), a 4-channel oscilloscope is “useful for applications that require the analysis of multiple signals simultaneously”. However, there is always a downside such as “the higher the number of channels, the higher the cost and complexity of the oscilloscope.”
Whilst the 4-channel oscilloscope is more complex and more expensive, it does have better data analysis ability than a 2-channel oscilloscope. There is also an 8-channel oscilloscope but obviously the price starts to get out of hand.

[bookmark: _Toc162194242]Task 3

[bookmark: _Toc162194243]Scope Time Division Calculations (4)

(Used a 1K resistor and a capacitor with the cap marking of 106)

𝜏=𝑅×𝐶		𝜏 = 1000 x 10-6 	𝜏 = 1 x 10-3

20 𝜏 = (1 x 10-3) x 20		20 𝜏= 0.02 seconds = T

𝑓(function generator) = 1/T = 1/0.02 = 50 Hz

0.02 / 10 = T / Div = 0.002 = 2 x 10-3 = 2.000 ms



[bookmark: _Toc162194244]Function Generator output square wave (3)
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          Figure 6 - Function Generator Output Square Wave (own photo)

[bookmark: _Toc162194245]Capacitor charge and discharge wave marked at correct points. (3)
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[bookmark: _Ref162105847]         Figure 7 - Capacitor Charge and Discharge Wave (own photo)

[bookmark: _Toc162194246]Basic Capacitor Calculations (3)

Peak from Figure 7 - Capacitor Charge and Discharge Wave (own photo) = 851mV = 0.851V
Start from Figure 7 - Capacitor Charge and Discharge Wave (own photo) = 0V

Formula - (𝑃𝑒𝑎𝑘(𝑉) − 𝑆𝑡𝑎𝑟𝑡(𝑉) × 63.2% + 𝑆𝑡𝑎𝑟𝑡(𝑉) = 𝑉 𝑡𝑜𝑝 𝑐𝑢𝑟𝑠𝑜𝑟  
0.851 – 0 x 0.632 + 0 = V top cursor

V top cursor = 0.851 Volts.





[bookmark: _Toc162194247]Capacitor discharge table (4)
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Table 2 - Capacitor Discharge Table


[bookmark: _Toc162194248]Gradient Plot and calculations (4)


Figure 8 - Ln (V) vs Time graph
(using the R2 value as capacitance)
The capacitance value calculate manually was 0.851 V. The capacitance value from the graph was 0.9984 V.
The percentage difference between the 2 values is 15.9403%.
[bookmark: _Toc162194249]Capacitor Uses (5)

There are several different types of capacitors, and they are all used for different things. Here’s a few:
Capacitors can be fabricated onto integrated circuit chips and are used to bypass the power as they provide a second power source.
Capacitors are used to separate the AC and the DC components of a signal.
Non-electrolytic capacitors are used for noise suppression.
Some hybrid cars used large capacitors in their inverter module for things like suppression.
Variable air capacitors are used in resonant circuits for things like radio tuners.
Trimmer capacitors are used to set initial frequency values so that if something needs to be re-calibrated then they can.
Applications of tantalum bead capacitors consist of, laptops, PC’s, medical devices etc. They are used as the dielectric and the produce a large capacitance in small volume but with low working voltages.
Capacitors are used in things like camera flashes and magnetic coils or lasers.

[bookmark: _Toc162194250]Inaccuracies Question (4)


The data gathered doing this experiment may have some inaccuracies or differences and this could be down to a few things. 
The differences may be down to the specific resistor and capacitor chosen to build the circuit with. For example, I used a 1K resistor and a capacitor with the cap marking of 106. People doing this experiment may choose to use a different resistor and capacitor.
Some possible test inaccuracies can be down to the equipment used. For example, the function generators used were a bit dodgy sometimes producing a shaky waveform.
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