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[bookmark: _Toc162203971]Task 2
[bookmark: _Toc162203972]Scope Time Division Calculations (4)
Frequency = 10Hz 
Time period = 1/10 = 0.1 seconds
t/div = tau/ndiv = 0.1/10 = 10ms

[bookmark: _Toc162203973][image: A screen shot of a computer screen

Description automatically generated][image: ]Function Generator output sine wave (3)
Figure 1.1 output Sine wave from function generator
[bookmark: _Toc162203974][image: ][image: A screen shot of a computer

Description automatically generated]Unsmoothed Rectifier Wave (3)
Figure 1.2 Unsmoothed rectifier wave

[bookmark: _Toc162203975]Smoothed Rectifier Wave with capacitor (3)
[image: ]This is inverted should be positive.
[image: A screen shot of a black screen

Description automatically generated]Figure 1.3 Smoothed Rectifier wave
[bookmark: _Toc162203976]Drop in Voltage Question (4)
A drop in voltage can be caused due to the presence of diodes. Diodes have a voltage drop across them typically around 0.6-0.7V. so after going through the diode cycle the input voltage will be around 0.6v less. At higher current loads there can be voltage drops due to internal resistance of circuit components such as wires and diodes. Furthermore. filtering components designed to smooth the output voltage ie. Capacitors can create a drop in voltage. 
[bookmark: _Toc162203977]Different Voltage Readings Question (5)

[bookmark: _Toc162203978]Rectifiers use in Automotive applications Question. (4)
Rectifiers are commonly used in alternators that generate AC current. The rectifiers convert this current to DC to charge the battery. Hybrid vehicle systems are focused on the rectifier circuit. AC-DC conversion of electric power is used in many applications such as adjustable speed drivers, switch mode power supplies, uninterrupted power supplies and battery energy storage (K.K.Poongodi, 2020, p1). The rectifiers play a key role in new and developing hybrid vehicles as well as all electric. 

[bookmark: _Toc162203979]Probing Question (4)


[bookmark: _Toc162203980]Task 3
[bookmark: _Toc162203981]Scope Time Division Calculations (4)
To calculate scope time divisions, select a capacitor and resistor. In this case a 10kΩ resistor was used and a 225 F capacitor. Calculate 20 time periods of RC.
So, using T = R.C where R = 10k and C = 225uF. T = 10,000 x 0.000225 = 0.225 seconds. 
Frequency = 1/T = 1/0.225 = 4.44 Hz. 
Next, we calculate for 20 time divisions, so 20 x 0.225 = 4.5 seconds. 
Hence the time taken to display 1 complete wave with a duration of 20s has a division of 4.5 seconds. 
[bookmark: _Toc162203982][image: ][image: A screenshot of a video game

Description automatically generated]Function Generator output square wave (3)
Figure 2.1 Function generator square wave output
[bookmark: _Toc162203983][image: ][image: A graph of a function

Description automatically generated]Capacitor charge and discharge wave marked at correct points. (3)
Figure 2.2 Capacitor charge and discharge wave


[image: ][image: ]Figure 2.3 Capacitor charge and discharge wave with marked time constant
[bookmark: _Toc162203984]Basic Capacitor Calculations (3)
To find capacitance use formula Τ = R.C
To find T we find the time constant for a 63.2% rise in voltage. The Graph above shows change from 0 to maximum voltage. 
(2.22 – 0) * 0.632 + 0 = 1.40 V
From figure 2.3 we have a time constant of 578x10-6 seconds
Rearrange T = R.C to get C = T/R
Resistor used had a resistance of 10kΩ.
C = 578x10-6/10,000 = 578x10-10 Farhads
[bookmark: _Toc162203985]Capacitor discharge table (4) [image: ]
Figure 2.4 Table of capacitor discharge values

[bookmark: _Toc162203986][image: ]Gradient Plot and calculations (4)
Figure 2.5 Gradient plot of data from figure 2.4
Gradient is -413.31
R2 Shows how close the trendline is to the line of best fit. A number nearest to 1 is closest. The value achieved was 0.9965
[bookmark: _Toc162203987]Capacitor Uses (5)
· Starter motors in high performance engines.
· Ignition systems to store and supply large voltage for reliable spark.
· Stabilise voltage in engine management systems. 
· Energy recovery systems in hybrid vehicles.
· Provide voltage boosts in Electrical power steering systems.
· Control boost in turbocharger systems.
· Logging data and telemetry.
· Filter out low frequency noise in audio systems.
· Automotive lighting systems.
· Power conditioning systems.

[bookmark: _Toc162203988]Inaccuracies Question (4)
[image: A white rectangular sign with black text

Description automatically generated]When using a probe it will have a resistance. The user wants this to be as large as possible to reduce the effect on the data. However, this effect is very minimal which can be shown in figure 2.6
Figure 2.6 Equation of Practical Input Resistance Calculation (Test Equity, 2013, p3)
[bookmark: _Hlk162203792] It is important to use a probe with a smaller input capacitance because it is going to cause less disturbance or loading (Test Equity, 2013, p9). Therefore, a scope with increased input capacitance will have caused a disturbance in the output waves.
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image14.emf
Time Volts p+Volts Ln(+V) dy dx dy/dx

0.007095 0.6275 3.6275 1.288544x x x

0.007595 -0.251 2.749 1.011237 -0.27731 0.0005 -554.613

0.008095 -0.8157 2.1843 0.781295 -0.22994 0.0005 -459.884

0.008595 -1.1922 1.8078 0.592111 -0.18918 0.0005 -378.37

0.009095 -1.5686 1.4314 0.358653 -0.23346 0.0005 -466.915

0.009595 -1.8196 1.1804 0.165853 -0.1928 0.0005 -385.599

0.010095 -2.0078 0.9922 -0.00783 -0.17368 0.0005 -347.368

0.010595 -2.1961 0.8039 -0.21828 -0.21045 0.0005 -420.9

0.011095 -2.3216 0.6784 -0.38802 -0.16974 0.0005 -339.476
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