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[bookmark: _Toc162203707]Drop in Voltage Question (4)
In a full bridge rectifier circuit, diode voltage drop, transformer inefficiencies, capacitor ripple, and load effects collectively lower the DC output compared to the peak of the sine wave input. Diodes have a forward voltage drop typically around 0.6 to 1 volt. Transformers incur losses due to resistance and magnetic properties. Capacitor ripple results from charging and discharging. Load effects induce voltage drops across components. These factors combine to reduce the rectified DC output voltage (electronics notes, 2023).
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	Peak input Voltage
	Peak to peak Voltage
	RMS (V)

	3.64
	7.28
	2.573869




research from Hussain Ather, (2020) says RMS (Root Mean Square) is a measure used to quantify the effective value of alternating current (AC) signals. It represents the equivalent steady DC value that would produce the same heating effect in a resistive load. RMS is crucial for determining power consumption, specifying equipment ratings, and analysing AC circuits, providing a standardized measure of the average power carried by AC signals. It is different from peak voltage as it represents an average effective Voltage. 
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Rectifiers have many applications in the automotive industry. In traditional internal combustion engine vehicles, rectifiers are predominantly employed within the alternator system. Alternators convert mechanical energy from the engine into electrical energy to power the vehicle's electrical systems and charge the battery. The rectifier within the alternator converts the alternating current produced by the alternator's stator windings into direct current, which is essential for charging the battery and supplying power to electrical components such as lights, sensors, and ignition systems (Ribbens, 2017).
Research from (Bosch, 2011) states that In hybrid and electric vehicles (EVs), rectifiers play a crucial role in the electronics subsystems. High-voltage DC-DC converters utilize rectifiers to convert high-voltage DC power from the battery to lower-voltage DC power required for auxiliary systems, such as heating, ventilation, air conditioning and onboard electronics. Additionally, rectifiers are integral components of the onboard charging systems in EVs, where they convert AC power from external charging stations to DC power for battery charging. 
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The simultaneous probing of the input of the function generator and the output of the rectifier on separate channels of a scope is prevented by the common ground reference of the oscilloscope. When the ground clip of the oscilloscope probe is connected to a point in the circuit, a reference point is established. However, connecting the ground clip to the function generator's input and attempting to probe the rectifier's output creates a short circuit between the function generator's ground reference and the rectifier circuit's ground reference. This action could distort measurements and potentially damage the equipment due to ground loops. 
To allow simultaneous probing without interference, Denton, (2020) says that isolated oscilloscope probes can be utilized. Isolated probes possess their own ground reference separate from the oscilloscope's ground, allowing different parts of the circuit to be probed without creating ground loops or short circuits. Alternatively, the use of differential probes can be used to simultaneously probe two different points in the circuit, even if they possess distinct ground references, by measuring the voltage difference between the two points. Using these alternatives will reduce the risk of damaging components and produce more accurate measurements.
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	Time
	V
	V+
	Ln(V)
	dx
	dy
	dy/dx

	0.027991
	1.8196
	4.8196
	1.572691
	x
	x
	x

	0.028165
	0.502
	3.502
	1.253334
	0.000174
	-0.31936
	-1835.38

	0.028339
	-0.502
	2.498
	0.91549
	0.000174
	-0.33784
	-1941.63

	0.028513
	-1.1294
	1.8706
	0.626259
	0.000174
	-0.28923
	-1662.25

	0.028687
	-1.6941
	1.3059
	0.266892
	0.000174
	-0.35937
	-2065.33

	0.028861
	-2.0078
	0.9922
	-0.00783
	0.000174
	-0.27472
	-1578.87

	0.029035
	-2.3216
	0.6784
	-0.38802
	0.000174
	-0.38019
	-2184.99

	0.029209
	-2.5725
	0.4275
	-0.8498
	0.000174
	-0.46178
	-2653.92

	0.029383
	-2.698
	0.302
	-1.19733
	0.000174
	-0.34753
	-1997.28
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Capacitors are used in power supply circuits to filter out AC ripple and provide smooth DC voltage for electronic devices in automotive systems.
Capacitors are in in single-phase electric motors to aid in starting and running operations by providing phase-shifted currents, enhancing motor efficiency and performance.
Capacitors are used in automotive ignition systems to store and discharge electrical energy, providing the high-voltage spark needed for combustion.
Capacitors are utilized in ballast circuits for fluorescent and HID (High-Intensity Discharge) Headlamps to regulate voltage and stabilize current flow.
Capacitors are essential components in audio amplifiers, crossovers, and filters. they help to block DC signals, remove noise, and control frequency response.
Capacitors are employed in voltage regulator circuits to stabilize output voltage, suppress transient spikes, and protect sensitive electronics from voltage fluctuations.
Capacitors are used in conjunction with resistors in timing circuits to control the frequency of oscillators and timers, enabling precise timing functions in various applications.
Capacitors are integrated into automotive ECUs to store and supply power during transient voltage drops, ensuring uninterrupted operation of critical electronic systems.
Capacitors are installed across electronic circuits to suppress electromagnetic interference (EMI) and radio frequency interference (RFI), improving signal integrity and reducing noise.
Capacitors are utilized for coupling and decoupling signals in amplifier circuits, ensuring efficient transfer of AC signals while blocking DC components, thus preventing signal distortion and maintaining circuit stability.
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