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[bookmark: _Toc160518007]Abstract 

In this task we analysed low pass and high pass circuits. The low pass circuit consisted of a resistor and a 560 PF capacitor, and the high pass consisted of a resistor and a 15nF capacitor which was created on a breadboard.  They were, separately connected to the function generator which powered the circuit.  Using channel 1 of the oscilloscope we monitored the input into the circuit, then using channel 2 to monitor the output, this gave a visual representation of what was going through the circuit. 
We then recorded the output from 0.1KHZ up to 300KHZ, where the focus was on the peak of the response, zoning in on when there was a significant change of output. This showed that the low pass voltage output, decreased as the frequency went up. The high pass voltage output increased the more the frequency went up it also showed where the cut off point was for voltage change.  









[bookmark: _Toc160518008]Introduction 
 
A circuit is an unbroken loop of conductive material that allows charge carriers to flow through continuously without beginning or end (All about circuits [no date]).
During this task we created two circuits one was a low pass filter circuit, and the other was a high pass filter circuit. The low pass circuit is made up of a resistor and a capacitor in series which allows for low frequencies to pass through whilst significantly reducing the high frequencies from getting through. The filter operation is based on the time constant, which is created by the RC circuit, this determines the rate at which the capacitor charges and discharges(Ahmad 2023). The high pass circuit only allows signals over its cut off point to pass through the circuit, it eliminates any low frequency signals. The response from a high pass filter is the complete opposite from a low pass filter. In high pass filters the signal is damped at low frequencies making the output increase once it has enough frequencies to register until it reaches its cut off point. A low pass filter registers until the frequencies are too high to read(Electronics tutorial [no date]). High and low pass circuits are typically used in audio systems for amplification. High pass filters are used to remove unwanted sounds near to the lower end of the audible range, whereas low pass filters are used to remove high frequency noises(electronic projects focus [no date]).  The Theory of this investigation is that Low pass filters only allow low frequencies through where as high pass filters only allow high frequencies through. This report will focus on how the investigation was conducted and look into the results compared to previously calculated results. It will look into the graphs that where created from the results and analyse what they can show us. 









[bookmark: _Toc160518009]Circuit descriptions
For this assignment we were evaluating the low and high pass filters which were constructed on a breadboard. The low pass circuit was made up of a resistor and a 560 PF capacitor, and the high pass was made up of a resistor and a 15nF capacitor both in series. We connected the circuit to the function generator which was set to 5Vpk – pk and started the investigation at 0.1khz. We then connected to channel 1 of the oscilloscope to record the voltage input and the channel 2 to record the voltage output. We recorded the voltages between 0.1Khz to 300Khz analysing where the two different circuits frequencies changes zoning in on key areas where change happened. Using the results that we collected, we calculated the attenuation in an excel spreadsheet using the formular  . We also created a theoretical results table calculating the capacitance resistance, Vout and attenuation. Using the results tables were able to create graphs that showed where the frequency cut off, this gave a good understanding. 
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[image: A diagram of a low pass filter stage
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Low pass filter – only allows low frequencies to pass through the circuit. 
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[image: A diagram of a high pass filter stage
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High pass filter – only allows high frequencies to pass through the circuit. 

[bookmark: _Toc160518012]Results 
For the experiment we created two calculated graphs, to ensure that we had something to compare the results we gathered from the experiment to. 
The low pass filter shows an obvious trend of, as the frequency increases the voltage output decreases. This is also relevant to the attenuation where you can see a similar pattern of as frequency increases the voltage output decreases.  In the calculated results you can see much of the same pattern, which suggests that the circuit was working how it should with the calculated results showing 1.3 volts at 100KHZ and the experiment results showing 1.5 volts at 100KHZ . 
The High pass filter showed the opposite trend to the low pass filter, as the frequency decreased the voltage output increased. Which also related to the calculated results showing the same pattern. Alongside that the attenuation showed the same pattern of frequency decreased, voltage increased. This was also relevant for the calculated results. Comparing the two graphs showed that calculated and experiment results where both the same for 1KHZ was 3.4 volts meaning the circuit was in correct working order. 
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[bookmark: _Toc160518017]Discussion  
Both the low pass and high pass filter show clear trends. The low pass filter only starts reading a voltage around 5v due to the cut off frequencies created by the low pass filter. At around 6000HZ the voltage starts to decrease slowly to 4.88 volts, then at 9000Hz it starts its significant drop in voltage going from 4.76 volts decreasing down to 0.55 volts at 300,000Hz.  This is due to when the frequency increases the capacitor ability to charge decreases which results in the declining of voltage. This then creates the transparent decline of voltage as the frequency increases. Looking at the calculated results the circuit created was an accurate representation of a low pass filter which performed the way it should, following the trends of frequency increase, voltage decrease. The attenuation follows a similar pattern but starts decreases slightly later at 9000Hz then decreases at the same rate as the low pass filter. 
The High pass filter is complete opposite of the low pass filter. We started the circuit with the at frequency 100HZ which outputted 0.52 volts, this then had a steady increase as the frequency went up showing a positive trend up to 9000HZ when it hits 5 volts and flat lines. This is due to high pass filters struggle to charge the capacitor at low frequencies which results in the upwards trend as the frequency increases, the capacitors’ ability to charge increases and when it hits 5 volts the frequency can pass through the high pass filter therefore, stabilising the results. The calculated results show the same pattern and near identical results, suggesting that the circuit performed how it should. The attenuation also showed the same pattern except for it being more of a straight-line curve, with more consistent increments of results rather than the high pass filter graph that shows less consistent increments of results. 
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This experiment determined that, the low and high pass filters followed the same pattern as the calculated results with the low pass filter and attenuation decreasing as the frequency went up. The high pass filter and attenuation increasing as the frequency went up. This proved the efficiency of the filters. 
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