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[bookmark: _Toc160612869]Scope Time Division Calculations (4)
Period = 1/10
Time division calculation = 1/10*10 = 1
[bookmark: _Toc160612870]Function Generator output sine wave (3)
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[bookmark: _Toc160612871]Unsmoothed Rectifier Wave (3)
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[bookmark: _Toc160612872]Smoothed Rectifier Wave with capacitor (3)
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[bookmark: _Toc160612873]Drop in Voltage Question (4)
The drop in rectifier DC output compared to the peak of the sine wave input stems from diode forward voltage drop (around 0.6-1.0V), transformer voltage regulation, filtering capacitor voltage ripple, and load resistance. These factors collectively contribute to the reduction in the rectified DC output voltage.
[bookmark: _Toc160612874]Different Voltage Readings Question (5)

[bookmark: _Toc160612875]Rectifiers use in Automotive applications Question. (4)
Automobile Alternators: Rectifiers are integral components within alternators, converting the alternating current generated by the alternator's rotating magnetic field into direct current. This rectified DC powers the vehicle's electrical system, including the battery charging system and the operation of various electrical components such as lights, ignition systems, and electronic devices. Without rectification, the vehicle's electrical system wouldn't function efficiently.
In summary, rectification is essential across various types of vehicles for converting alternating current into direct current, which powers essential electrical systems. Efficient rectification is crucial for maintaining battery charge, powering electrical components, and ensuring the reliable operation of vehicles in diverse environments and conditions.
[bookmark: _Toc160612876]Probing Question (4)
The inability to simultaneously probe the input of the function generator and the output of the rectifier using separate channels on a scope is typically due to a limitation in the number of channels available on the scope. Most basic oscilloscopes have a limited number of channels, often just two or four, which restricts the ability to monitor multiple signals simultaneously. 
To address this issue and allow simultaneous probing of both the input and output signals, you can use a signal splitter or a differential probe.
A signal splitter allows you to duplicate the input signal from the function generator and send it to both the input channel of the scope and the input of the rectifier. This way, you can monitor both the input and output signals simultaneously using separate channels on the scope.
A differential probe is specifically designed to measure the voltage difference between two points in a circuit. By connecting one probe input to the input of the function generator and the other probe input to the output of the rectifier, you can simultaneously measure both signals with a single channel on the scope.
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[bookmark: _Toc160612878]Scope Time Division Calculations (4)
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[bookmark: _Toc160612880]Capacitor charge and discharge wave marked at correct points. (3)
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[bookmark: _Toc160612881]Basic Capacitor Calculations (3)

(𝑃𝑒𝑎𝑘(𝑉) − 𝑆𝑡𝑎𝑟𝑡(𝑉) × 63.2% + 𝑆𝑡𝑎𝑟𝑡(𝑉) = 𝑉 𝑡𝑜𝑝 𝑐𝑢𝑟𝑠𝑜r
(Peak(3.98) - Start(2) × 63.2% + Start(2) = 4.716V 
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	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	0
	1.85
	
	x
	x
	x

	0.2
	-1.86
	
	
	
	

	0.4
	-2.81
	
	
	
	

	0.6
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	-3.90
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	-3.93
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	-3.92
	
	
	
	




[bookmark: _Toc160612883]Gradient Plot and calculations (4)












[bookmark: _Toc160612884]Capacitor Uses (5)

Automotive applications:
· Ignition Systems: Capacitors are used in automotive ignition systems to store energy and discharge it rapidly to generate high-voltage sparks across the spark plugs.
· Engine Control Units (ECUs): Capacitors are employed in ECUs to stabilize voltage levels, filter out noise, and provide backup power for critical functions during voltage fluctuations.
· Power Supply Regulation: Capacitors are utilized in automotive voltage regulators to stabilize voltage fluctuations in the electrical system, ensuring proper operation of vehicle electronics.
· Electric Vehicle (EV) Powertrain: Capacitors are integral components in EV powertrains, used for energy storage, filtering, and voltage regulation in the battery management system and power electronics.
· Sensor Signal Conditioning: Capacitors are used in automotive sensor signal conditioning circuits to filter out noise and interference, this ensures accurate sensor readings for a variety of vehicle systems such as ABS, airbags, and engine management.
Electrical applications:
· Power Factor Correction: Capacitors improve the power factor of AC electrical systems, reducing energy losses and enhancing efficiency.
· Bypassing: Capacitors bypass or short out unwanted signals in a circuit by being placed parallel to a resistor or other component.
· Tuning: Radio frequency (RF) circuits use capacitors to tune the frequency of oscillators and resonators.
· Energy Storage: Capacitors store electrical energy. They smooth out voltage fluctuations in power supplies and store energy from regenerative braking systems in electric vehicles.
· Filtering and Smoothing: Capacitors are employed in power supply circuits to filter out AC ripple and noise, providing smooth and stable DC output.
[bookmark: _Toc160612885]Inaccuracies Question (4)
In the field of engineering, precise measurements are crucial for ensuring product quality, safety, and compliance with specifications. However, achieving perfect accuracy remains challenging due to several factors that introduce errors into the measurement process.
Measurement instruments are not flawless. Every transducer, amplifier, display device, or recording device introduces errors. Factors such as sensor drift, temperature variations, and electronic noise can be contributing factors to these errors.
Another potential factor is calibration, calibration certificates provide information about the instrument’s accuracy, but they don’t eliminate all uncertainties. Assigning measurement uncertainty involves considering factors beyond the calibration data, such as environmental conditions and operator skill.
In summary, measurement inaccuracies are inevitable. Engineers must navigate uncertainties, choose appropriate measurement methods, and interpret results correctly. Understanding the difficulties of accuracy, calibration, and practical constraints ensures reliable engineering outcomes
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