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[bookmark: _Toc160612868]Task 2
[bookmark: _Toc160612869]Scope Time Division Calculations (4)
For this, the equation  must be used, which, when the 10Hz value has been input into the equation, will give the answer of .
The division reading on the display is 6, so the equation  which will give the answer 
So it will be possible to see one full period on the screen every 0.6 seconds.
[bookmark: _Toc160612870]Function Generator output sine wave (3)
I am unable to access excel with the information to 1.2/1.3 because it was sent from OneDrive, and won’t allow my computer to access it.


[bookmark: _Toc160612872]Smoothed Rectifier Wave with capacitor (3)
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Figure 1: Sine wave graph for rectifier with capacitor
[image: ]
Figure 2: Code for the graph
[bookmark: _Toc160612873]Drop in Voltage Question (4)

[bookmark: _Toc160612874]Different Voltage Readings Question (5)
To calcul;ate RMS, the equation used is: 
And to calculate the peak-to-peak value, the equation used is: 
When values are input: 
And: 
Then using MatLab to work out the answer:
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Figure 3: Values for RMS and Peak-to-Peak
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Figure 4: Code for p-p/rms
[image: A close up of a text
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Figure 5: Table of results
The table above shows the results for the peak positive voltage (3.7647V), the peak to peak voltage (7.5922V), and finally the RMS value (0+0.48826i). According to (Cadence PCB Solutions, 2022): “RMS voltage and RMS value… are representations of average power, average value, and peak value for AC voltage or AC waveform power spectrums.” The RMS provides the effective voltages, which can be used in ,multiple calculations, whilst peak-to-peak and peak voltage are both used in calculations, however are exact values taken from the circuit.

[bookmark: _Toc160612875]Rectifiers use in Automotive applications Question. (4)
Rectification in the automotive industry is quite common and also extremely important, an example of a rectifier being used is with batteries in EV’s, according to (Dunford, Eberle, Musavi, Gautam, & Edington, 2011) “…on-board charger is responsible for charging the battery pack in a plug-in hybrid electric vehicle (PHEV).” 


[bookmark: _Toc160612877]Task 3
[bookmark: _Toc160612878]Scope Time Division Calculations (4)
I cannot access my excel files with the correct values, and am unable to answer 2.1, 2.2, and 2.3.
[bookmark: _Toc160612879]Function Generator output square wave (3)

[bookmark: _Toc160612880]Capacitor charge and discharge wave marked at correct points. (3)

[bookmark: _Toc160612881]Basic Capacitor Calculations (3)
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Figure 6: Graph containing readings for 2kR and 0.47MicroFarad
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Figure 7: Code for graph
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Figure 8: Code for table
[image: ]
Figure 9: Table of 20 values
Above shows the table of time, when using the calculation 
[bookmark: _Toc160612886]References
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% Extracted information from the scope graph reading

clock = 6.020; % Clock time (seconds)
size 523264; % Size of the waveform data
voltdiv = 6; % Voltage division

% Given waveform data
peak_value = 3.7647;

valley value = -3.8275;

% Generating time vector based on clock time and size
time = (@:size-1) * clock;
time * (1000/1000);

time

% Generating voltage vector based on voltage division and waveform data
voltage = (peak_value)/ (2 * voltdiv) * (sin(2*pi*time) - sin(2*pi*time(1)));

% Plotting the waveform
plot(time, voltage, 'b', 'LineWidth', 1.5);
xlabel('Time (s)');

ylabel('Voltage (V)');

title('Scope Waveform');

xLim([0, 4]); % Adjusting x-axis limits to focus on the interval from @ to 4 sec
ylim([-4, 41); % Adjusting y-axis limits based on the voltage data range

grid on;
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RIS Value: @+0.488261
Peak-to-Peak Value: 7.5022
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% Given peak and valley values
peak_value = 3.7647;
valley_value = -3.8275;

% Calculating RMS value
Vrms = (1/sqrt(2)) * sart(peak_valuer2 - valley_valuer2);

% Calculating peak-to-peak value
Vpp = peak_value - valley_value;

% Displaying the results
disp(['RMS Value: ', num2str(Vrms)]);
disp(['Peak-to-Peak Value: ', num2str(Vpp)1);
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% Creating a table
T = table(peak_positive_voltage, peak_to_peak_voltage, rms_value);

% Displaying the table
disp(T);

% Define parameters
R = 2e3; % Resistance in ohms
C = 0.47e-6; % Capacitance in Farads

% Calculate time constant
t_constant = R * C;

% Time vector
t = linspace(, 20*t_constant, 1000); % Time span for 20 time constants

% Voltage across capacitor (Vc) over time
Ve =1 - exp(-t / t_constant);

% Plot

plot(t, Ve);

title('Response of RC Circuit');
xlabel('Time (s)');

ylabel('Voltage across Capacitor (V)');
grid on;
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% Define parameters
R = 2e3; % Resistance in ohms
C = 0.47e-6; % Capacitance in Farads

% Calculate time constant
t_constant = R X C;

% Time vector
t = linspace(, 20*t_constant, 1000); % Time span for 20 time constants

% Voltage across capacitor (Vc) over time
Ve =1 - exp(-t / t_constant);

% Create table
table_time_voltage = table(t', Vc', 'VariableNames', {'Time (s)', 'Voltage acro

% Display table
disp(table_time_voltage);
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| table_time_voltage

1 1000x2 table
1 2

Time (s)_Voltage across Capacitor
1 0
> | 1.8819¢-05 00198
3| 37638¢-05 00392
4| 56456605 00583
S| 7.5275¢-05 00770
6 | 9.4094e-05 00953
7 1.1291e-04 01132
3 | 13173e-04 01308
9 | 1.5055¢-04 0.1480
10 | 1.6937e-04 0.1649
11 1.8819e-04 01814
12| 20701e-04 01977
13| 22583e-04 02136
14 | 2.4464e-04 02291
15 | 2.6346e-04 02444
16 | 2.8228e-04 02594
17 | 3.0110e-04 02741
18 | 3.1992¢-04 02885
19 | 33874e-04 03026

20 3.5756e-04 0.3164




