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Abstract
In this experiment two series circuits were put together containing a 10KΩ resistor and a 560pF capacitor in the low pass filter circuit and in the high pass filter it had both a 10KΩ resistor and a 15nF capacitor. This experiment was conducted using a breadboard and wires where the voltage of 5V came from the function generator and then the output voltage then going into the oscilloscope.
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Introduction
The difference between a high pass and a low pass filter is that a high pass filter allows a higher frequency to pass through the filter and a low pass filter allows a lower frequency to pass through the filter. An example of where low pass filter are used would be a speaker an equaliser an audio amplifier. An example of a high pass filter would be ‘A high-pass filter is an EQ curve that is used to remove low-frequency sounds from an audio signal. It is called a high-pass filter because it allows high-frequency signals to pass through, while attenuating (reducing the amplitude of) lower-frequency signals.’ (Messite, 2022). As seen in the results accumulated in the abstract a control has been created using a range of frequencies from 10Hz to 1000000Hz and the from this data also including a resistance of 10KΩ and an input voltage of 5V the Xc was calculated using the formula  and then by using this result the Z value can now be calculated by the equation  after calculating this now we can calculate the Vout by using the equation  for the low pass filter and then . After calculating this the attenuation can then be calculated by using the formula . In the duration of the duration of this report there will be a circuit description, a layout of my results in graph form, discussion of the results recorded and then a conclusion explaining my technical findings.



Circuit Description
In this experiment the difference between a high pass and low pass filter is being evaluated. [image: Graphical user interface, application
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As you can see in the digrams aboveyou can see that the low pass filter contains a 560pF capacitor and the high pass filter contains a 15nF capacitor. But you can probably notice that in both circuits the capacitor and resistors have swapped positions. For both experiments frequencies ranging from 100Hz to 300000Hz was used but a different range was used of both experiments as for some frequencies the attenuation was 0. Throughout the whole experiment a voltage of 5V was used. In the experiment the results being measured are the output voltages so that the attenuation can then be calculated.  


Results
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As you can see in the diagrams above the high pass an d low pass filter both have the opposite affect of each other. As you can also see the -3db cut of the low pass filter is roughly 25000Hz and the -3db cut off for the high pass filter is roughly 2250Hz.


Discussion
The results in the low pass filter flatlines from 100Hz to 10000Hz and then starts to sharply decline all the way to -21db. The reason for this is that the high frequencies do not allow for the capacitor to charge up the input voltage, ‘For high frequencies, in contrast, the capacitor never gets a chance to fully charge and develop the full input voltage across it: just as it gets started charging, the voltage sign and current direction wiggle back the other way and discharge it. So you never see the input voltage across the capacitor at high frequency.’ (Scholberg, 2017). The results in the high pass filter show the complete opposite effect when the attenuations starts increasing from -21db all the way to 0db at 10000Hz and then flatlines. The reason for this is because the signal is slow at a low frequency is doesn’t charge the capacitor quick enough to output the same voltage as the input so then as the frequency increases the signal becomes stronger therefore increasing the charge on the capacitor quicker, ‘At low frequency, the signal is slow, and the capacitor will discharge or charge up on the timescale of an oscillation cycle.’ (Scholberg, 2017).

Conclusion
In this experiment the findings from the recorded results and the theoretical results determine that in fact the attenuation in a low pass filter decreases rapidly at high frequencies and in a high pass filter the results are opposite where at higher frequencies the attenuation increases rapidly. On the basis that both theoretical and practical experiments demonstrate that both these facts are accurate this experiment has been a success. 
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2) For each circuit set the signal generator output to 5 Vpk-pk at I00Hz. — once this is set, do not
change the output voltage.
3) For each circuit measure the input and output voltages for a range of frequencies from 100Hz

oo up to a maximum of 300kHz.
Apps
NOTE: You will need to take several closely spaced measurements around the peak of the
response in order to determine the peak and theh ;= plitude points accurately.
@ 4) Using a spreadsheet ap] & ot & o using the equation
e below
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