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This drop can be caused by diode voltage drop. These diodes have a forward voltage drop which is around “0.6-0.7v” (Banerjee, n.d.) This means voltage across a diode is reduced by 0.6-0.7v during the half cycle. This is commonly known as forward bias.
It can also be caused by load resistance. Resistance of the circuit can cause a voltage drop directly proportional to the current flow. It can also be caused by capacitor ripple. The rectifier output is commonly smoothed out by a capacitor filter. Capacitors can only discharge at a certain percentage during a half cycle.  This can cause changes in the voltage at output. The condition of the wires in the circuit could also cause voltage drop.

[bookmark: _Toc131344856][bookmark: _Toc131345290]Rectifiers use in Automotive applications Question.
Rectifiers are essential for cars with an internal combustion engine. Rectifiers in cars are in the form of alternators. A quote from Wikipedia states “For example, an Automotive alternator contains six diodes, which function as a full-wave rectifier for battery charging.” (Wikipedia contributors, 2023h) The alternator is important as it produces a voltage to keep the battery charged. The battery is responsible for powering equipment like lights, speakers, heater, spark, ECU control and all other sensors on the car. When a cars alternator fails, the battery does not stay charged when the car is driving. This will cause the battery to die which will result in the car not starting. If the battery is flat but the alternator is fully functional (such as in cold weather) A bump start can be used. This will crank the engine over which will start generating enough power to start the engine. Without alternators car batteries would have to be replaced every few hundred miles. The core of the alternator acts as an electromagnet and “is used to convert current from alternating current (AC) to direct current (DC) during the charging process.” (How Alternators Work, n.d.)
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[bookmark: _Toc131344858][bookmark: _Toc131345292]After researching this issue, I discovered that it was caused by a grounding problem that was causing a short circuit. The grounds are not allocated properly for a dual output which causes the diode to short circuit. Two grounds meet through the common ground which causes the problem. This is backed up by the following quote “ if you drive directly the diode bridge from the generator's output where one of the outputs is the earth/ground then it meets directly with the earth/ground of the oscilloscope, hence one diode in the bridge gets short-circuited the very moment you connect the oscilloscope (the two grounds/earths are met through the common mains' ground/earth).” (Srinivasan, 2006b) When using two probes but a single ground reference, the measurements taken will be affected. Another quote to back this up is “Ground potential differences can wreak havoc on precise oscilloscope measurements, especially with single-ended scopes- where you will always have an offset error in your readings. (Horn, 2020) This can be solved by using an oscilloscope probe with an isolated ground. This means it has an additional conductor that provides a different grounding point for the probe, allowing you to measure signals with different ground references at the same time. An isolation transformer can also be used to stop the grounding problem. It can be defined as “An isolation transformer is used to prevent an unconditioned ground connection between the primary and secondary and prevent high-voltage discharge. Through such separation, it eliminates ground loops and inadvertent test equipment grounding” (2022a) An isolation transformer would be able to separate the input and output circuits electronically.
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 is similar to 4.84x with some parasitic losses.
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The measurement might be different to the specified value due to parasitic losses. The capacitance and resistance of other such components in the circuit can affect the discharge rate of the capacitor. Parasitic capacitance and resistance in the circuit tends to introduce additional capacitance and resistance, which can affect the discharge rate of the capacitor and introduce inaccuracies into the measurement. This is reinforced by “Resistors are used when a purely resistive load is required, so capacitance is often an unwanted side-effect and, in this context, it is called “parasitic capacitance” (Keim, n.d.) If parasitic losses are reducing the overall value, it will be different to what is expected from each component. The accuracy of the measurement instrument used to measure voltage across the capacitor and the time taken for decay can affect the accuracy of the measurement. This is typically less than 2%. There are three types of errors you can get from experiments. They are gross errors, systematic errors, and environmental errors. Environmental could be factors such as temperature, or electromagnetic interference. Gross errors could be factors like old/faulty equipment.
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