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[bookmark: _Toc128652311]Task 1
[bookmark: _Toc128652312]A

Assuming the diode has a 0.6 V potential barrier 

The resistance of E:
[bookmark: _Hlk131108136]V=IR
R= 
= 
= 1.2 Ω 
 


 

























[bookmark: _Toc128652313]B

Parallel Combination:  IT = IA + IB + IC 
IT = 0.5 A 
IA = 0.3 A
IB = IC 
Therefore:
IT = IA + IB + IC 
0.5 = 0.3 + 2IB
0.5 – 0.3 = 2IB
0.2 = 2IB 
IB = 
IB = 0.1 A 

If IB = IC then the Resistance of B and C = 0.1 A












[bookmark: _Toc128652314]c (i)

Resistor A dissipates 0.9J of energy every second. 
0.9J of energy every second = 0.9 W 
We know the current passing through A is 0.3A
 

The Resistance of A: 
P = I2R
R = 
= 
= 10 Ω
















[bookmark: _Toc128652315]c (ii)

V = IR
   = 0.3 * 10 
   = 3V

The Resistance for B and C: 
R = 
= 
= 30 Ω

















[bookmark: _Toc128652316]c (iii)

[image: ]

Resistance total across A, B, C:

RT = 
= 6 Ω

The potential difference across A, B and C:

V = IR 
   = 0.5 * 6
  = 3 V 













[bookmark: _Toc128652317]c (iv)

We know that total potential difference across A to and including E is 5V

Potential Difference across D
VABC = 3V
VE = 0.6 V 

VTotal = VABC + VE + VD
5 = 3 + 0.6 + VD
5 – 3 – 0.6 = VD
VD = 1.4V

Resistance D:
V=IR
RD = 
 = 
= 2.8 Ω







[bookmark: _Toc128652318]d

Current passing through each cell: 
I = 
= 0.125 A 

[image: ]
 = 
= 16 Ω

We know that lost volts across one of the cells in the parallel arrangement is 2 V

VTotal = V1 = V2 = V3 = V4
V1 = 2V hence VTotal = 2V

[image: ]
  = 
 = 4 Ω


[bookmark: _Toc128652319]e

Resistance F is 6Ω

Voltage Drop: 
V = IR
   = 0.5 * 6
  = 3V






















[bookmark: _Toc128652320]f

Resistance A , B , C = 6 Ω
Resistance D = 2.8 Ω
Resistance E = 1.2 Ω
Resistance F = 6 Ω
Resistance of cells in the parallel combination = 4 Ω
Resistance of 12 V battery:
[image: ]
= 
= 24 Ω 

[bookmark: _Hlk131109564]Total Resistance of Circuit = 6 + 2.8 + 1.2 + 6 + 4 + 24 
                                            = 44 Ω










[bookmark: _Toc128652321]g

rinternal = V + IR
         = 2 + (0.125) (16)
         = 4 Ω
       


EMF (ϵ) = I [Rcircuit + (rinternal)]
              = 0.5 * [ 6 + 2.8 + 1.2 + 6 + 24 + (4)]
             = 22 V 


[bookmark: _Toc128652322]Task 2
[bookmark: _Toc128652323]Scope Time Division Calculations

𝑃𝑒𝑟𝑖𝑜𝑑=
             = 
           = 0.1 

Time Division = 

                           = 

                          = 0.01

[bookmark: _Toc128652324]Function Generator output sine wave

[image: A screenshot of a computer

Description automatically generated with medium confidence]
                   Figure 1: The initial Sinewave produce from the function generator
[bookmark: _Toc128652325]Unsmoothed Rectifier Wave

[image: A screenshot of a computer

Description automatically generated with medium confidence]
                    Figure 2: Sinewave produce by the function generator with no capacitor 


[bookmark: _Toc128652326]Smoothed Rectifier Wave

[image: A picture containing graphical user interface

Description automatically generated]
                        Figure 3: Sinewave produced by function generator with capacitor 


[bookmark: _Toc128652327]Drop in Voltage Question

Diode voltage drop occurs when the current is required to open the diodes. The rectifier circuit typically uses diodes to convert the AC voltage to DC voltage. Diodes have a forward voltage drop that causes a loss in voltage across them. This means that the output DC voltage will be lower than the peak input voltage by this amount. Transformer losses maybe a factor. In some cases, a transformer may be used in conjunction with the rectifier circuit to step down the input voltage. Transformers have losses due to the resistance of the wire and the core material. These losses cause a drop in voltage across the transformer, resulting in a lower output voltage. Capacitor voltage drop happens to help smooth the output voltage of the rectifier circuit, a capacitor is often placed in parallel with the load (ElectronicsTutorials, 2022). The capacitor charges up to the peak voltage of the input sinewave and then discharges to supply current to the load. However, as the capacitor discharges, its voltage drops, causing a drop in the output voltage. Load current affects the output voltage of the rectifier circuit also drops due to the load current drawn by the load. The higher the load current, the more the output voltage will drop. In addition, when the there is a large load, energy then to be released in the form of heat thus causing the voltage to drop. 

















[bookmark: _Toc128652328]Rectifiers use in Automotive applications Question.

In automotive applications, rectifiers are commonly used in the electrical systems of vehicles to convert the AC voltage generated by the alternator into the DC voltage needed to power the vehicle's electrical components.  Alternator rectifier helps vehicles generates AC voltage, which is then rectified by a diode bridge rectifier to convert it into DC voltage. This DC voltage is used to charge the vehicle's battery and power the electrical components of the vehicle. In older automotive uses, rectifiers were used in the ignition system to convert the high voltage AC generated by the ignition coil into DC voltage needed to spark the spark plugs. Rectifiers are used in some battery chargers used in automotive applications to convert the AC voltage from a wall outlet into DC voltage to charge the vehicle's battery. The rectifiers convert alternating current to direct current during the charging process. Some newer vehicles are equipped with LED lighting, which requires DC voltage to operate. Rectifiers are used to convert the AC voltage from the vehicle's electrical system into DC voltage to power the LED lights (AutoElectro, 2023).



















[bookmark: _Toc128652329]Probing Question

 The reason why we might not be able to probe the input of a function generator on one channel while simultaneously probing the rectifier's output on another channel is due to the presence of electrical noise or interference. This causes the probs to pick up unwanted noise and signals. Another reason is because the two channels are not electrically isolated from each other. This can result in a short circuit between the two channels which can lead to damage to the equipment or inaccurate readings. There are ways to allow for simultaneous probing of both channels (TestandMeasurementTips, 2018). One option is to use an isolation transformer, which provides electrical isolation between the two channels. An isolation transformer is a device that has two coils of wire wound around a magnetic core. The input and output are connected to separate coils, which provide electrical isolation between the two channels. These devices can isolate the signal being measured from the circuit being probed, reducing the risk of interference, and improving the accuracy of the measurements. Another option is to use a switch matrix, which allows multiple probes to be connected to different parts of the circuit without introducing additional noise or interference. In addition, differential probe can be used. This probe can measure the voltage difference between two points. 


[bookmark: _Toc128652330]Task 3
[bookmark: _Toc128652331]Scope Time Division Calculations

𝑇=𝑅∙𝐶 & 𝑓=1/𝑃𝑒𝑟𝑖𝑜𝑑 & 𝑃𝑒𝑟𝑖𝑜𝑑=1/𝑓

= 1000 * (0.68*10^-6)
= (6.8*10^-4) * 20
= 0.0136
f = 
= 73.53 Hz 
= 74 Hz 


[bookmark: _Toc128652332]Function Generator output square wave.

[image: Diagram

Description automatically generated]
                                  Figure 4:  Initial Square Wave produced by function generator 



[bookmark: _Toc128652333]Capacitor charge and discharge wave marked at correct points.


[image: A screenshot of a computer
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                             Figure 5: Peak voltage marked on the capacitor charge wave

The Peak Voltage in figure 5 is 5.87V 





[image: ]
                                Figure 6: The capacitor charge wave marked at 63.2%

To find 63.2 % in figure 6: 
= 0.632 * 5.87 
= 3.7V 
Time constant at 3.7V is 10.2ms 






[image: Graphical user interface
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                             Figure 7: The capacitor discharge wave marked at 36.8% 

To find 36.8 % from figure 7: 
= 0.368 * 5.87
= 2.16 V
Time constant at 2.16 V is 27.3ms 

[image: A screenshot of a computer

Description automatically generated with medium confidence]
[bookmark: _Toc128652334]Basic Capacitor Calculations

t = RC 
C = 
C = 0.002518973 / 1000
= 2.51897E-06 























[bookmark: _Toc128652335]Capacitor discharge table

[image: ]
                          Figure 8: Plots used to create the capacitor discharge table 


Table 1: The Capacitor Discharge table
[image: ]

                                          
[bookmark: _Toc128652336]Gradient Plot and calculations

[image: ]
                             Figure 10: Graph of Ln of Voltage plotted against Time 


Table 2: Table of data used to plot the graph in figure 10 
[image: ]
Gradient = - 396.78
R = 1000 Ω

RC = τ (tau) = 

RC = 
RC = 
RC = 2.52 * 10-3
C = 
C = 
C = 2.52 * 10-6















[bookmark: _Toc128652337]Inaccuracies Question

It can be seen from the values calculated that the level of discrepancies in this test in high. To elaborate, the value of C calculated is 2.52 * 10-6 while the specified value is 2.52 * 10-3. These inaccuracies can be cause by multiple factors. One being instrumental error. The devices used in this practical experiment were of low quality hence making the reading and data highly inaccurate. The devices were not able to perform to the optimum level due to their quality when allowing for multiple interference when performing the task. Another factor can be caused by human error. This can include mistakes in setting up the equipment, errors in reading the measurements, or inaccuracies caused by the observer's own perception or judgment. For this practical session the writer may not have been fully familiarised with the equipment used hence causing some procedures and reading to be performed and noted down incorrectly thus producing a different final value (Manoa.Hawaii.Edu, 2023). The steps that can be taken to overcome these issues are investing in new equipment of higher quality to ensure that the data produce is of high credibility. Finally, the participants should do extra research on the equipment used to ensure they are fully familiarised with setting up and taking the reading of these equipments to reduce any inaccuracies in the final values. In conclusion, when a measurement deviates from the specified value, it is important to consider multiple factors that may be contributing to this deviation. By understanding the potential sources of error, it is possible to take steps to minimize their impact and obtain more accurate measurements.
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