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Energy/sec = Power (w)
		

	

	

	

	

	



[bookmark: _Toc131967636]c (ii) 





[bookmark: _Toc131967637]c (iii) 





[bookmark: _Toc131967638]c (iv) 

 at E




Ω

[bookmark: _Toc131967639](D) 

				



Total resistance







[bookmark: _Toc131967640](E) 

	


[bookmark: _Toc131967641](F)









 
 


[bookmark: _Toc131967642](G)








	
	Symbol
	Unit
	Units Symbol

	Charge
	Q
	Coulomb
	C

	Time
	T
	Second
	S

	Current
	I
	Amps
	A

	Energy
	E
	Joule
	J

	Resistance
	R
	Ohm
	Ω

	Voltage 
	V
	Volts
	V

	Power
	P
	Watts
	W

	Internal Resistance
	R
	Ohms
	Ω
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The Frequency of our AC output is 10 hertz. Our function generator is set to X 10 so we need to divide our answer by ten to get the correct value. Period = 0.01 s

[bookmark: _Toc131967645][image: ]Function Generator output sine wave

This shows the output of the Function Generator. You can clearly see that this is an alternating current (AC) supply as the graph intersects the line y=0.

[image: ]Unsmoothed Rectifier Wave

This graph shows the same output after it has been run through the Rectifier which is a series of diodes that converts AC power supply to a direct current (DC) by restricting the flow of electrons in specific directions. As you can see the wave is always positive (DC) and the peak voltage output is roughly half.
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Description automatically generated]Smoothed Rectifier Wave

This is a smoothed wave produced by the introduction of a capacitor to the circuit. The capacitor dampens the curve by charging and discharging slowly leaving us with an ideal DC current.

[bookmark: _Toc131967647]Drop in Voltage Question

The drop in voltage has been caused by resistance in the circuit. This could be due to the equipment that we are using. The bread board kits are poor quality the diodes from the kit will not be perfect and will have some resistance.. The wires may also have a small resistance aswel.

[bookmark: _Toc131967648]Rectifiers use in Automotive applications Question.

A rectifier system simply converts and AC power supply to a DC power supply. They are useful when you are trying to create a product that has components which require an AC input and components that require a DC input. One example in vehicles is slowly dimming lights, as the circuit is broken the capacitor slowly discharges causing the light to dim slowly in a less abrupt and more relaxing manner helping to create an expensive feel to a vehicle. 

[bookmark: _Toc131967649]Probing Question

An oscilloscope shows us the voltage over time in a circuit at the point of the probes. It shows this in the form of a graph. It has time on the x-axis and volts in the y-axis. You can adjust the graph using 2 dials that we had which control horizontal scale (time) and vertical scale (voltage). This is important because it helps you to see the information more clearly.
The input from the function generator is an AC power supply and the Output from the rectified circuit is DC. The reason that we cannot use a channel for both simultaneously is due to the quality of the equipment. 
The kit that we were using only had probes for one channel so we could not run two channels at the same time. 
(Keysight, 17 Mar 2021)
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Description automatically generated]This is the sine wave produced by the function generator.
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Description automatically generated]This is the square wave after we used our tuning tool.
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Description automatically generated]Capacitor charge and discharge wave marked at correct points.

[image: A screenshot of a computer

Description automatically generated]This is my square wave after we added a capacitor to the circuit, you can clearly see that as the capacitor charges and discharges slowly it smooths the wave. This screen shop shows where I have gathered my data when the capacitor is discharged to 36.8% of peak voltage.
This is the same wave but on it I have collected my value for when the capacitor has charged to 63.2% of its peek voltage.

[bookmark: _Toc131967654]Basic Capacitor Calculations


Charging -  Find 36.8% of Peak voltage

2.1V -> time constant = 29ms
Discharging -  Find 63.2% of Peak voltage

3.67V -> time constant = 11.1ms
	
-6
T = 6.8 x 10-4
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Description automatically generated]Capacitor discharge table
This is a graph showing voltage against time with 10 voltage reading in a positive discharging section of the wave and is how I got my data set for my discharge table. This graph os drawn wrong. The x axis is the row of data. The data starts on row six. The time increment between each row is 20 milli seconds.
	Time (ms)
	426.140
	441.460
	449.280
	467.920
	482.460
	494.680
	509.240
	522.060
	545.340
	549.220

	Voltage
	2.5098
	1.9765
	1.7255
	1.2863
	1.0353
	0.8157
	0.5961
	0.4078
	0.0941
	0.0314

	Ln(V)
	0.9202
	0.6813
	0.5455
	0.2517
	0.0347
	-2.5063
	-0,5173
	-0.8970
	-2.3634
	--3.4609
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[bookmark: _Toc131967657]Inaccuracies Question

The gradient value produced by this test may be inaccurate for several reasons.
Rounding errors can lead to inaccuracy’s when you reach your result.  Even if you did not make any rounding errors, rounding in the first place may have been an error as it will give you a less accurate result at the end. You may have lacked consistency with your rounding degree for example rounding to 3 decibel places for all your results and rounding to 3 significant for others.
The equipment we used was poor quality. This means that the data set that we gathered was not repeatable because if I were to do the experiment again using the exact same method I would probably not get the same results. The equipment may not be working correctly due to neglect as students tend not to pack it away correctly or at all when their lectures are over.
Data output from this experiment will be affected depending on the environment. The environment of the lab will have variables such as heat and humidity that can affect how different components work for example a wire will have more resistance when it is hot.
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