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[bookmark: _Toc160612868]Task 2
[bookmark: _Toc160612869][bookmark: _Toc160612870]Scope Time Division Calculations (4)

When determining the time division settings for the scope, we start by observing that the sine wave displays 4 divisions per period. Given the frequency of 10Hz, we can calculate the period (P) using. 

P = 1/F, yielding P = 1/10 or 0.1 seconds.

Since there are 4 divisions per period, we can calculate the time per division by dividing the period by the number of divisions per period: 

0.1/4 = 0.025s/division.

Converting this to milliseconds, we get 25ms/div. With the time base established, we use this information to find the total time scope for one period: 

25ms/div x 4 divisions = 100ms.


 
Function Generator output sine 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 occurs due to several factors:

Diode Forward Voltage Drop: Diodes have a voltage drop across them (around 0.6 to 0.7 volts for silicon diodes), even at the peak of the input sine wave.

Transformer Winding Resistance: Resistance in the transformer windings causes a voltage drop as current passes through them.

Load Resistance: The connected load introduces additional resistance, further reducing the output voltage.

Filter Capacitor Voltage Ripple: Incomplete smoothing in the rectifier circuit results in ripple voltage, causing fluctuations in the output voltage.

Regulation Losses: Different rectifier circuits (e.g., half-wave, full wave) may have regulation losses, contributing to the decrease in DC output voltage.

These factors collectively lead to the observed decrease in DC output voltage compared to the peak of the sine wave input.

[bookmark: _Toc160612874]Different Voltage Readings Question (5)
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Rectifiers use in Automotive applications Question. (4)
Rectification is a crucial process in vehicles, converting alternating current (AC) to direct current (DC) to power essential electrical components. In conventional gasoline-powered vehicles, rectification is vital for the charging system. Alternators generate AC, which is converted to DC using a rectifier diode bridge. This ensures a continuous power supply to critical systems such as ignition, lights, and accessories, preventing battery discharge and electrical failure, even when the engine is off.

In electric and hybrid vehicles, rectification has a dual role. Firstly, it converts AC from traction motors or generators to DC for battery storage, ensuring efficient energy utilization. Secondly, rectification facilitates the distribution of DC power to various vehicle subsystems, including the electric drivetrain and onboard electronics, enhancing operational efficiency. Additionally, rectification is essential in electric vehicle charging infrastructure, converting AC grid power to DC for battery charging.

In essence, rectification is vital in vehicles for converting AC to DC power, supporting functions like battery charging, propulsion, and overall vehicle operation, regardless of the propulsion system used.

[bookmark: _Toc160612876]Probing Question (4)
The reason we can't simultaneously probe the function generator input and the rectifier output on separate channels of the oscilloscope is because they share a single ground reference point. Connecting both channels to different points in the circuit creates a ground loop, causing interference and inaccurate readings.

To solve this problem, we can use either an isolation transformer or differential probes. An isolation transformer creates electrical separation between the oscilloscope and the circuit being tested, preventing ground loops and allowing simultaneous probing of multiple points without interference. Differential probes measure voltage differences between two points without creating ground loops, enabling us to probe both the function generator input and the rectifier output simultaneously.

By using these solutions, engineers and technicians can accurately analyze circuit signals without being limited by shared ground references, ensuring precise measurements on oscilloscopes.

[bookmark: _Toc160612877]Task 3
[bookmark: _Toc160612878]Scope Time Division Calculations (4)

To determine the time constant (T) of the RC circuit with a 10kΩ resistor and a 10μF capacitor, we use the formula. 
T = R x C. Substituting the values, we find 
T = 10,000 Ω x 10 μF = 0.1s or 100ms.

The frequency (F) of the function generator can be calculated using. 
F = 1/T, yielding F = 1/0.1 = 10Hz.

For the scope to display 1 complete waveform lasting 20 seconds (T(20)) on the screen, we multiply the time constant by 20, resulting in 20 x 0.1 = 2 seconds per division. Therefore, the time division for the scope is 2s per division to show 1 complete waveform with a duration of 20 seconds.
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[bookmark: _Toc160612881]Basic Capacitor Calculations (3)
Peak = 1.84V

(1.84 - 0) *0.632 + 0 = 1.16V

T = RC

C = T/R







[bookmark: _Toc160612882]Capacitor discharge table (4)
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx
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1.2 Function Generator output sine wave (3)
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1.3 Unsmoothed Rectifier Wave (3)
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