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  Ω
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Drop A – E = 5V
2V drop = D
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[bookmark: _Toc131356115]2.0 Task 2

[bookmark: _Toc131356116]2.1 Scope Time Division Calculations
Using 10Hz as your wave calculate the time division required to see at least 1 full period on the screen [4]
10.1 cycles per second = 10.1 Hz
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[image: A screenshot of a computer

Description automatically generated with medium confidence]

[bookmark: _Toc131356119]2.4 Smoothed Rectifier Wave
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[bookmark: _Toc131356120]2.5 Drop in Voltage Question
The rectifier DC output is lower than the peak of the sinewave input, explain which factors cause this drop (100 words) [4]
The DC output is lower than the peak of the sinewave input because of the barrier potential. A rectifier doesn’t turn on until the voltage reaches around 0.7V. Therefore, if the input is 5V the output will be 4.3V due to this barrier. Another reason for this being lower is the energy moving around the circuit, minimal energy will be lost however it will affect the output as it goes through different components on the circuit. These factors all make the output lower than the input. 

[bookmark: _Toc131356121]2.6 Rectifiers uses in Automotive Applications Question
Research the common use of rectification on different vehicles and explain their importance [4] 
‘The rectifier is used to convert current from alternating current (AC) to direct current (DC) during the charging process’ (Autoelectro.co.uk, 2023). They are used when you want electricity to flow in one direction only. In the automotive industry they control the flow of the electricity from the alternator to the rest of the cars electric system. Cars operate on DC which is why they need a rectifier. ‘The charging output from the alternator flows through six diodes mounted in a rectifier assembly’ (Cadence PCB solutions, 2020). Every combustion engine has to have an alternator to run successfully as this charges the battery whilst the engine is running, meaning rectifiers are found. Any form of electronic system will need a rectifier if it is run on DC power, this will then allow it to function properly. ‘Virtually all modern electronics need the steady, constant power of DC to operate correctly’ (Arrow Electronics, 2018).
[bookmark: _Toc131356122]2.7 Probing Questions
With the scopes in class you are not able to probe the input of the function generator on one channel whilst simultaneously probing the rectifiers output on another. Explain why this is and through research what you can use to allow simultaneous probing [6] 
In class a HANTEK Portable oscilloscope was used, this is made to work with a pc, it has two channels. However, the ones in class have been used multiple times by university students who aren’t experienced so the quality of these may have gone down. The function generators used were also slightly faulty, for example if you moved it, it would turn off so it was very inconvenient. The function generator used is called a ‘FG-100 DDs function generator’. This generator is quite a small handheld one, however it still allowed or completion of the test. A problem that is faced when trying to measure input and output simultaneously is a typical scope (like the one used in class) only has two input channels. The two input channels signals ground are connected internally, so this can cause the circuit to bottom out. This often leads to the circuit reverting to a half-wave rectification. A way around this is to use differential scope probes that ‘measure the voltage difference between any two input points’ (Oscilloscope Probes and Accessories, n.d.). The probes should then allow simultaneous probing. 
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[bookmark: _Toc131356124]3.1 Scope Time Division Calculations
Using the specified square wave frequency from the lab sheet calculate the time division required to see at least 1 full period on the screen. Then select a capacitor then calculate the required resistance to show the charge and discharge during the time-period [4]




R (Ω) – 330
C (F) – 1 µ
Cap marking – 105


3960







[bookmark: _Toc131356125]3.2 Function Generator output wave
1. Function generator output
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[bookmark: _Toc131356126]3.3 Capacitor charge and discharge wave marked at correct points
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[bookmark: _Toc131356127]3.4 Basic capacitor calculations 
Using T=RC and the relevant points explained in the lab sheet calculate the capacitance of the capacitor [3]
Chosen Resistor (Ω) = 10 R
Capacitor (F) = 10 µ
Frequency of the function generator = 10Hz
T = ( R x C ) = ( 10 x 10 ) = 100 


 = 1200.0048

[bookmark: _Toc131356128]3.5 Capacitor discharge table
Discretize the discharge curve into 10 different points and complete the table noting the voltage and time then taking the log of the voltage [4] 
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[bookmark: _Toc131356129]3.6 Gradient Plot and calculations 
Complete the calculations using the log(v) and time to calculate the capacitance. Compare this with the previous result and work out the percentage and delta difference between the two calculations [6]


[bookmark: _Toc131356130]3.7 Inaccuracies Question
Under the given heading write a brief (200 word) description of why the measurement may be different to the specified value, research measurement and test accuracies [5]
Accuracy could have been affected for many reasons. The main reason would be have been the equipment, this is because it is used frequently, this causes the materials to degrade. Another reason for material degradation is that it is regularly used by students, it is not always used correctly which can cause further damage. The materials could also be slightly broken causing the results to not be exact. From looking at the waves it is clear to see there are some inaccuracies, this is due to the smoothness of the line, it could be a lot cleaner. A way to avoid all of this would be to use new equipment to ensure that everything works. The rectifiers are among the equipment regularly used by students, there is a chance that these weren’t to 100% accuracy, a way to fix this would be to test the rectifiers before they were used. This would have said the amount of current going through it and therefore show the accuracy. If the tests were to be done again this is something that would need to be considered to allow for higher accuracy in the results. 
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