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[bookmark: _Toc162204061]Scope Time Division Calculations (4)

Frequency = 10Hz 
Time Period = 1/10 = 0.1 Seconds
T / Divisions = Tau / No. Divisions = 0.1 / 10 = 10ms

[bookmark: _Toc162204062]Function Generator output sine wave (3)
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[bookmark: _Toc162204065]Drop in Voltage Question (4)

The reduction of voltage in a circuit is due to a diode within the circuit. During each half cycle the current flows through two diodes instead of just one so the amplitude of the output voltage is two voltage drops. This results in the ripple frequency being twice the supply frequency. (Electronic Tutorials, 2022). In the Full Wave Bridge rectifier circuit, the diodes convert the current from AC to DC. Diodes have a forward voltage drop which means that the input voltage reaches its peak which results in a voltage reduction across the diode.

[bookmark: _Toc162204066]Different Voltage Readings Question (5)
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The graph to the left (figure 1) shows the peak positive input voltage of 1.5034 and the Root Mean Square value of 0.9141. The RMS is given by evaluating the signal amplitude and signal energy in relation to the time domain. The closer this value is to 1 indicates how accurate the data is which has been gathered. (Research Gate , 2021) Inaccuracies in the data are most likely due to a faulty Hantek device or Function Generator which are the result of a poor RMS value. More expensive equipment will provide better values. [bookmark: _Toc162204082]Figure 4
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In automotive vehicles the alternator generates an AC current from the engine’s rotation. To power the vehicles electrical components this current needs to be converted to DC. To achieve this, voltage rectifiers are used within the alternator; most commonly found is a three-phase wave bridge rectifier which is known to be the most efficient conversion from AC to DC. Other than just improving efficiency, three-phase rectifiers also improve alternator and vehicle reliability, this is because they are used to regulate the amount of power used by the vehicle. Overall, alternator rectification is vital within the automotive industry, from uses of re-charging the battery to powering electrical components the car would be useless without it. 
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[bookmark: _Toc162204071]Function Generator output square wave (3)[bookmark: _Toc162204083]Figure 5
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[bookmark: _Toc162204072]Capacitor charge and discharge wave marked at correct points. (3)
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To be able to find capacitance the equation 
For the 63.2% rise in voltage the constant ‘T’ is able to be found. The marker on figure 6 shows the maximum voltage from zero.
The formula used is - 
Therefore V = 



[bookmark: _Toc162204073]Basic Capacitor Calculations (3)
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To be able to find capacitance the equation 
For the 63.2% rise in voltage the constant ‘T’ is able to be found. The marker on figure 7 shows the maximum voltage from zero.
Time = Seconds
Resistor = 
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[bookmark: _Toc162204075]Gradient Plot and calculations (4)
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[bookmark: _Toc162204087]Figure 9
The data shown in figure 9 shows the gradient of the line as  the data shown equalling R^2 indicates how accurate the data gathered is. The more accurate the data is results in the value ‘R^2’ being as close to 1 as possible. If R^2 = 1 the line of best fit would be the same as the data gathered. 



[bookmark: _Toc162204076]Capacitor Uses (5)

A variety of a different capacitors can be found within a vehicles electrical system. Found often in components such as air conditioning systems, window wipers, window regulators or seats these components are involved in an essential part of operation. As well as this, capacitors are also used in a lot of safety devices within the vehicle like, power steering, air bag controls and braking systems. Furthermore, capacitors are also used within the engine ECU for battery controls, gas and diesel engine controls and electric motor drives for uses like fuel pumps and fans. A film capacitor is mainly found in keyless entry systems and tyre-pressure monitoring systems. All of which can be found on motorcycles and automotive vehicles. 
Capacitors also play a key role in regenerative braking systems, as found on the new tesla HGV vehicles. This system recaptures the kinetic energy lost when a vehicle decelerates, this is captured in turned into useful energy. This electricity is stored in a capacitor for a short period of time before it is recycled back in the acceleration system. (Arrow , 2015)

[bookmark: _Toc162204077]Inaccuracies Question (4)

There are a few reasons as to why the measurements gained are different to the specified value, one of the reasons for a different value could be due to faulty equipment used to gather the information. The equipment used was a Hantek Device and a Function Generator, both of which are expensive pieces of equipment even for a low standard of quality. To gain an accurate result, trying different pieces of equipment and repeating experiment procedures then gaining a mean average of the results could help the engineer to gather the most accurate data possible; doing this as well as changing the electrical components used (resistors, diodes) to ensure they’re not faulty will also help ensure the data gathered isn’t faulty or inaccurate.
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