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1 Task 2
1.1 Scope Time Division Calculations (4)
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There are 10 divisions on the screen 
The total length of is 6.55x10^-3 seconds
Each Period is 6.55x10^-4
1.2 Function Generator output sine wave (3)
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1.3 Unsmoothed Rectifier Wave (3)
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1.4 Smoothed Rectifier Wave with capacitor (3)
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1.5 Drop in Voltage Question (4)
There are three main reasons why the voltage may differ from the experiment to the peak of the sinewave input experiment:
- The battery on the equipment such as the function generator has been used multiple times using up the reactants within the battery lowering the voltage giving us less accurate ratings as the frequency is being changed.
- The equipment in general was overused and worn from being used consistently but that is to be expected from university equipment as they are used to teaching the basics of the equipment instead of needing actual readings.
- The experience/technique using the actual equipment such as the correct placement of each component and making sure all the inputs are getting the best connection possible for a more accurate result.
1.6 Different Voltage Readings Question (5)
[image: ]
The peak positive voltage of the sinewave- 4.83 volts
The peak-to-peak voltage of the sinewave- 9.66 volts 
Rms represents the D.C current/voltage that dissipates the same amount of power as the average power dissipated by the changing current/voltage.
RMS= Vpk x 0.707= 3.41481

1.7 Rectifiers used in Automotive applications Question. (4)
The Rectifier in a normal vehicle converts the direct output power of the car battery to an alternating charge that can then be used throughout the entire car however needed.
The Rectifier Diode is a component within a vehicle that creates a one-way path for current to pass through. This is important due to the alternator's polarity switches as a revolution is being completed. This stops the current from accidentally reversing back into the supplied power. Especially with more modern cars as the amount of complex high-power systems increases, needing more current and hence needing more precautions to control the current from potential discharges. Some of the electrical components that this applies to are LED (light emitting diodes), fast chargers and even photovoltaic systems to name a few.
An example of failing rectifiers in a vehicle can be known as the following, Troubles starting the car or frequent stalling as the current isn't properly managed by the rectifiers another example is dimming or flickering lights which show an inconsistent current running through the component and the easiest way to notice a failing alternator is a lit-up battery warning on the dash.
1.8 Probing Question (4)
Why are Two channels in waveform Generator a lot more advantageous than a single channel. Even though in most situations a single channel will be enough to do most things cause of the single screen that wave generator has whereas the two channels have a single screen but are divided into two. Two channels combine the output of one channel with another whereas the single cannot but with the double channel sync up the clock's timing so that it can produce a wanted output. The Advantage of the two channel is that you get a more defined wave form that shows the smallest features so you can see the slight deviances in-between readings also the DAC’s output can be increased due to the extra range the from having a second channel increasing the overall dynamic range.
2 Task 3
2.1 Scope Time Division Calculations (4)
10k resistor 
225 capacitors 
2Hz
20T=rxc=10,000x225=2,250,000/20=112500
2.2 Function Generator output square wave (3)
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2.3 Capacitor charge and discharge wave marked at correct points. (3)
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2.4 Basic Capacitor Calculations (3)
Peak = 2.2v 
 Start = –2.63v

2.5 Capacitor discharge table (4)
[image: ]
2.6 Gradient Plot and calculations (4)
[image: ]

2.7 Capacitor Uses (5)
· Regenerative braking is a very useful way to use supercapacitors to convert the heat generated from the breaking that normally would be lost but with supercapacitors they can regain some of that lost energy and can reimburse that energy to the battery to make the car more efficient.
· In terms of automotive sense capacitors are used in lighting applications such as HID/Xenon headlights and LED’s. Capacitors are used in this fashion as they can store energy temporarily and release it fast and even can release it faster than if all the energy came straight from the battery.
· Another automotive use is on board charger for hybrid cars and fully electrical vehicles so that the charging system can perform needed functions such as DC input filtering and DC output filtering also DC linking and AC harmonic filtering in either series or parallel resonant circuits.
· Another automotive application is the sensors within a vehicle as a capacitive sensor to measure like full capacity limits within a car because the capacitive sensor creates an electromagnetic field between itself and the object that is on the opposing side and if that electromagnetic field is broken the sensor would go off.
· Camera flash uses smaller, mostly xenon flash tubes that can store and use light fast when needed but then it takes time for the capacitors to recharge after the initial burst.
· Fly swatters use capacitors and diodes to make an active voltage throughout the circuit and when that circuit is broken the energy would be released instantly and give an electroshock and then after it would need a recharge period between shocks.
· Engine control units (ECU) capacitors filter out unwanted signals from the power supply.
· Motorcycle CDI units work to store a transient current from a magnet to then be released quickly to start the ignition process.
· Also, the capacitor can act as a temporary power source when the main power source has been either been cut or turned off.
· Radios have capacitors to mainly suppress the interferences which enter the device from the outside and stop the device from spreading other signals over the entire network.

2.8 Inaccuracies Question (4)
A main reason for inaccuracies in measurements is that human error occurs very often where certain objectives are not fulfilled such as not correctly connecting the probes so that energy is being lost somewhere so the overall result will be affected, and this can occur multiple times making the test less accurate overall. Other measurement error sources can be the actual measuring instrument such as damaged parts or low power battery can also decrease the accuracy. Further There could be natural variation in the measurement this could include stuff such as free flowing electrons all flowing in the same direction creating a faster more powerful current or even dust particles getting in-between breadboard circuits.
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