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[bookmark: _Toc162099988]Scope Time Division Calculations (4)

f ꓿  = 0.1 seconds 
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Description automatically generated]Function Generator output sine wave (3)
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Description automatically generated]Unsmoothed Rectifier Wave (3)
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Description automatically generated]Smoothed Rectifier Wave with capacitor (3)
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Description automatically generated]Drop in Voltage Question (4)

From peak, the voltage drop is due to the voltage passing through components within the circuit. Diodes and restrictors were used for this circuit which both takes power away whilst the volage is travelling through. As you can see from peak the voltage drops by 6.68V.













[bookmark: _Toc162099993]Different Voltage Readings Question (5)
	Peak Voltage
	Peak to Peak voltage 
	Root mean square voltage 

	3.69V
	7.60V
	2.6092V


[image: ][image: ]Figure 2 SFU (2024)
Figure 1 (Circuit Digest (2017)



Every waveform’s RMS value is the DC-equivalent voltage. Let’s take an example, if the RMS value of a sine wave is 10 volts, then it means you can deliver the same amount of power via DC source of 10 volts. Do not confuse in between Average voltage and RMS voltage, as they not equal. Circuit Digest (2017)
In terms of voltage, the root mean square is called the effective voltage, as opposed to the peak voltage which corresponds to the maximum amplitude of the voltage variations. Rms power (in watts) is similarly called the effective power, since for an amplifier it represents its real power. SFU (2024). 





[bookmark: _Toc162099994]Rectifiers use in Automotive applications Question. (4)

Automotive rectifier diode is an automotive electronic part utilize to allow passage of electric current allowing only one in one direction moreover blocking the electricity flow from the other direction, Persistence Market Research (2024). 
The importance of rectifiers for automotives in that the didoes act as a one-way valve. A rectifier is an electrical device that converts alternating current (AC) to direct current (DC).
The automotive rectifier diode act as a polarity guard in circuits to evade the dangers of an accidental reversal of supplied voltage. Additionally, the automotive rectifier diode is also used in such circuits where avoidance of cross feed is needed. The automotive rectifier diode market is mainly driven by the growing utilization of electrical components in the automotive industry. Persistence Market Research (2024). 

[bookmark: _Toc162099995]Probing Question (4)

A standard two-channel oscilloscope has a zero connection, which is common to both channels. This makes simultaneous display of both input and output waveforms of your bridge rectifier difficult because there is no convenient node and common to both input and output to clip this common lead to. 
[bookmark: _Toc162099996]Abstract:

A near-field scanning is usually time-consuming to map the electromagnetic field along the surface of a device. In this communication, a dual probe is proposed with a U-shaped loop to sense radio frequency (RF) magnetic and electric fields simultaneously, so that the one-time scanning by the dual probe can replace the two-time scanning by single-detector probes. Different from the traditional near-field scanning by using a single-detector probe and spectrum analyser, the proposed scanning can be achieved by the two-output probe and a two-port vector network analyser connecting to the probe. The efficient near-field scanning measurements of the electric and magnetic field on a conductor-backed coplanar waveguide transmission line and an RF power divider by using the dual probe agree with those by using two single-detector probes. IEEE (2023)



[bookmark: _Toc162099997]Task 3
[bookmark: _Toc162099998]Scope Time Division Calculations (4)






[bookmark: _Toc162099999][image: A screenshot of a computer

Description automatically generated]Function Generator output square wave (3)

[bookmark: _Toc162100000]Capacitor charge and discharge wave marked at correct points. (3)
Start = 0V
Peak = 2.94V – 0 x 0.632 + 0 = 1.86V
2.94 – 0 x 0,368 +0 = 1.08V 
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[bookmark: _Toc162100003]Basic Capacitor Calculations (3)

Charge:


Discharge:

[bookmark: _Toc162100004]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

	0.002499
	5.2353
	1.655424149
	x
	x
	x

	0.002665
	5.0471
	1.618813821
	-0.036610328
	0.000166
	-220.5441467

	0.002831
	4.7961
	1.567803088
	-0.051010733
	0.000166
	-307.2935738

	0.002997
	4.6863
	1.544643359
	-0.023159729
	0.000166
	-139.5164406

	0.003163
	4.5294
	1.51058948
	-0.034053878
	0.000166
	-205.1438442

	0.003329
	4.451
	1.49312879
	-0.01746069
	0.000166
	-105.1848817

	0.003495
	4.3255
	1.464527741
	-0.028601049
	0.000166
	-172.2954783

	0.003661
	4.2784
	1.453579108
	-0.010948633
	0.000166
	-65.95561875

	0.003827
	4.1686
	1.427580248
	-0.02599886
	0.000166
	-156.619638

	0.003993
	4.1216
	1.416241437
	-0.011338811
	0.000166
	-68.30608758



Average = -160.0955233
[bookmark: _Toc162100005][image: ]Gradient Plot and calculations (4)Graph 1
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Capacitors play key roles in the design of filters, amplifiers, power supplies and many additional circuits. Atwell, C. (2018). 
Various types of capacitors can be found throughout automotive subsystems of all types of cars, including internal combustion engine (ICE) types that now dominate the market. Capacitor suppliers such as EPCOS AG offer a range of automotive-grade devices used in convenience, safety, and engine control.
 unit applications. Electrical components (2024).
Capacitors can also play a key role in braking systems. A regenerative braking system recaptures the kinetic energy lost, as heat when a car decelerates turns into electricity.
[image: A diagram of a motor

Description automatically generated]With their widespread use vehicles, capacitors will continue to be a key component in the automotive market. Picture 1, Batakin (2018)


The use of capacitors on a motorcycle can easily be encountered on the flasher component of the turn signal. Batakin (2018).




[bookmark: _Toc162100007]Inaccuracies Question (4)

Those working on or testing electrical installations need to know that their equipment is measuring accurately if they are to stay safe and their test results are to be valid. 
Errors that affect the overall accuracy of an instrument such as an installation multi-functional tester can come from either the instrument of its accessories, or even from the circuit under test. Roberts, A (2022).
The process of evaluating the uncertainty associated with a measurement result is often called uncertainty analysis or error analysis.
 The complete statement of a measured value should include an estimate of the level of confidence associated with the value. Properly reporting an experimental result along with its uncertainty allows other people to make judgments about the quality of the experiment, and it facilitates meaningful comparisons with other similar values or a theoretical prediction. The University of North Carolina (2011).
Measurement errors can be classified as either random or systemic. Random errors can be evaluated through statistical analysis and reduced by averaging over many observations. Systematic errors are reproducible inaccuracies that are consistently in the same direction. Unlike random errors, systematic errors cannot be detected or reduced by increasing the number of observations. The University of North Carolina (2011).
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Gambar 2. Contoh aplikasi penggunaan
kapasitor pada sepeda motor




