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1	Task 1
1.1 12/0.5= 24 Ohms
1.2 Total current 0.5A, A= 0.3A, B&C= 0.2A, B= 0.1A and C=0.1A
1.3(i) 0.9/0.3= 3 Ohms, A= 3 Ohms 
1.4(ii) 0.9/0.2= 4.5 Ohms, 4.5/2= 2.25 Ohms, B=2.25 Ohms, C=2.25 Ohms
1.5(iii) 3-2.25= 0.75 Ohms
1.6(iv) 5-(0.71367+3)=1.28633 = 1.28633/0.5=2.57266
1.7 R=2/0.5=4 Ohms Rt(1/4+1/4+1/4)=1.33 Ohms 
1.8 V= IxR=0.5x6 = 3V
1.9 1.427 + 2.57266=6+6+1.33=17.32966
1.10 Emf+17.32966x0.5=8.66483V






























2	Task 2
2.1-Scope Time Division Calculations 
Time division used was 10.00ms 
2.2- Function Generator output sine wave
[image: ] 
This image is showing the sine output wave of the breadboard.
2.3- Unsmoothed Rectifier Wave
[image: ]
This image shows the un-smoothed rectifier without a capacitor and before the resistor.





2.4- Smoothed Rectifier Wave
[image: ]
This image shows the smoothed rectifier with a 330 capacitor and before the resistor.
[image: ]
This image shows the smoothed rectifier with a 10 capacitor and before the resistor.
You can see a large difference in the height of the wave when a larger resistor is applied to the circuit.
2.5- Drop in Voltage Question
The rectifier is an electronic circuit that converts an alternating current (AC) into a direct current (DC) signal. The output of a rectifier circuit is not exactly equal to the peak value of the sine wave input due to several factors. A few reasons why the rectifier DC output may be lower than the peak of the sinewave input is because of Voltage drop across the diode, Ripple voltage, Load resistance or Transformer coupling. Therefore, due to the voltage drop across the diode, ripple voltage, load resistance, and transformer coupling, the rectifier DC output voltage is lower than the peak value of the sinewave input. (Last Minute Engineers)

2.6- Rectifiers use in automotive applications Question.
Rectification is an essential process used in various vehicles to convert the alternating current (AC) generated by the alternator or generator to direct current (DC) that powers the electrical system. Here are some common uses of rectification in different vehicles and their importance:
· Automobiles: The alternator in an automobile generates AC, which is then rectified to DC using a rectifier. The DC powers the electrical system of the vehicle, including the lights, radio, and other electronic components.
· Motorcycles: Similar to automobiles, motorcycles also use rectification to convert the AC generated by the alternator to DC that powers the electrical system. The DC voltage is necessary for charging the battery and powering the lights, horn, and other electronic components. 
· Aircraft: In aircraft, the generator generates AC, which is rectified to DC using a rectifier. The DC powers the avionics, communication systems, navigation systems, and other electronic components necessary for the aircraft's operation.
· Boats: Boats also use rectification to convert the AC generated by the alternator to DC that powers the electrical system. The DC voltage is necessary for charging the battery, powering the lights, and other electronic components.
Overall, rectification is essential in various vehicles, including automobiles, motorcycles, aircraft, and boats, as it ensures that the electrical system receives a constant and steady supply of voltage necessary for the proper operation of electronic components. (electro)
2.7- Probing Question
The reason why you cannot simultaneously probe the input of the function generator and the output of the rectifier on two different channels of an oscilloscope is that both the input and output are usually referenced to different ground levels. This difference in ground reference can lead to a ground loop, causing interference and noise in the measurement. When you connect the two probes to different ground levels, it creates a voltage difference between the two probes, causing a current to flow through the ground lead. This current can induce noise in the measurement and can cause ground loops that may damage the instrument or cause errors in the measurement. To allow simultaneous probing of the input and output of the rectifier, you need to use a differential probe. A differential probe is a specialized probe that can measure the voltage difference between two points without creating a ground loop. It consists of two probes, one for measuring the voltage at each point and a differential amplifier that amplifies the voltage difference between the two probes. The differential amplifier in the probe cancels out any common-mode noise and interference, allowing for accurate measurements of the voltage difference between the two points. Differential probes can be used to measure the input and output of a rectifier simultaneously, even if the input and output are referenced to different ground levels. In summary, simultaneous probing of the input and output of a rectifier on different channels of an oscilloscope can lead to ground loops and interference. To avoid this, you need to use a differential probe, which can measure the voltage difference between two points without creating a ground loop, allowing for accurate measurements of the input and output of the rectifier.










3	Task 3
3.1- Scope Time Division Calculations
[image: ]
This is the wave of the function generator that isn’t attached to the circuit 
[image: ]
These are the table of results 





3.2/ 3.3- Function Generator output sine wave/ Capacitor charge and discharge wave marked at correct points.
[image: ][image: ]These two images show the capacitor charging and discharging. On the Hantek screenshot you can see the points measured which are 63% charge = 1.18V and 37.8% = 0.69V








3.4- Basic Capacitor Calculations
T (s)
Voltage (V)
Ln V
C=T/R
Time Constant: 4.39ms=0.00439s/4.39x10^-3s
C= 2.2x10^-6
The capacitor used was a 0.22
3.5- Capacitor discharge table
[image: ] [image: ]

3.6- Gradient Plot and calculations
[image: ]
[image: ]






3.7- Inaccuracies Question
Measurements can be affected by various sources of inaccuracies or errors, leading to differences between the measured value and the specified or expected value. Here are some common sources of measurement inaccuracies:
· Instrument error: The instrument used for the measurement can have inherent errors due to its design, calibration, or aging. For example, a voltmeter may have a reading error of +/- 0.5%, which can affect the accuracy of the measurement.
· Human error: Measurements can also be affected by human error, such as misreading the scale or dial, incorrect settings, or incorrect use of the instrument.
· Environmental factors: Measurements can also be affected by external factors such as temperature, humidity, and electromagnetic interference, which can cause the instrument to behave differently than expected.
· Test setup: The way in which the measurement is taken can also affect the accuracy of the result. For example, the placement of the probes or the type of connection used can lead to errors.
To minimize measurement inaccuracies, it is essential to use calibrated and well-maintained instruments, follow the correct procedures and test setups, and consider possible sources of error. (The University of North Carolina)


















4	References
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