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[bookmark: _Toc131356282]Task 1
1.1 [bookmark: _Toc131356283]A 
R=V/I    12/05 = 24 Ohms 
1.2 [bookmark: _Toc131356284]B
I=V/R  12/24 = 0.5A – 3/0.5 = 6 Ohms
1.3 [bookmark: _Toc131356285]C (i)
1 x R = p/1. R= p/I^2 = 0.3A = 0.9/0.3^2= 10 Ohms
1.4 [bookmark: _Toc131356286]C (ii)
10/3 = 3.33
1.5 [bookmark: _Toc131356287]C (iii)
R1 ( 1/3.33 + 1/3.33 + 1/10)^-1 = 1.427 Ohms x 0.5 = 0.71367
1.6 [bookmark: _Toc131356288]C (iv)
5 – ( 0.71367 + 3) = 1.28633 = 1.28633/0.5 = 2.57266
1.7 [bookmark: _Toc131356289]D 
R=V/I = R = 2/0.5 = 4 Ohms  Rt (1/4 + 1/4 + 1/4 ) = 1.33 Ohms
1.8 [bookmark: _Toc131356290]E
V=I x R = 0.5 x 6 = 3Volts
1.9 [bookmark: _Toc131356291]F
1.427 + 2.57266 + 6 + 6 + 1.33 = 17.32966
[bookmark: _Toc131356292]1.10 G
Emf = 17.32966 x 0.5 = 8.66483Volts
[bookmark: _Toc131356293]Task 2
[bookmark: _Toc131356294]2.1 Scope Time Division Calculations
26.6ms = 2 sine waves, therefore 26.6 / 2 = 13.3ms 
13.3ms = 1 sine wave 
[bookmark: _Toc131356295]2.2 Function Generator Output Sine Wave
[image: ]
[bookmark: _Toc131356296]2.3 Unsmoothed Rectifier Wave
[image: The Full-Wave Bridge Rectifier - Last Minute Engineers][Figure 1] 
An unsmoothed rectifier wave is a wave that is not filtered or smoothed, meaning it has sharp transitions and it may produce a rigidity output. Unsmoothed rectifier waves are usually seen in power supplies, voltage regulators and audio amplifiers where it may produce a noisy output but is often preferred for these applications.
[bookmark: _Toc131356297]2.4 Smoothed Rectifier Wave
[image: Chart

Description automatically generated]
Smoothed rectifiers are more refined and have appear less jagged, meaning more smooth and continuous, this is done by adding a capacitor which acts as a filter. Smoothed rectifiers are usually used in electronic devices that require a consistent source of power.
[bookmark: _Toc131356298]2.5 Drop in Voltage Question 
There are several factors why the Dc Output of a rectifier is lower than the peak of  a sinewave input, for example in a half-wave rectifier the positive half-cycle of the Ac signal is converted to DC this results in a lower Dc output. Another reason the output voltage is reduced, in a full-wave rectifier there can be a diode voltage drop, capacitor discharge, load resistance and transformer losses, the diodes used in the rectifier have a voltage drop of around 0.7 volts therefore causing lower output voltage. Capacitors cause drop in Dc output voltage during the discharge cycle, also load resistance reduces output voltage.

[bookmark: _Toc131356299]2.6 Rectifiers Use in Automotive Applications Question
Rectifiers play an important role in automotive application, this is the process of converting alternating current into direct current, for example in vehicles the alternators produce AC voltage which then needs to be rectified to DC voltage to charge the vehicles battery and power the electrical system. Without rectification the vehicles battery would not be able to recharge also meaning the vehicles electrical system will not function properly. [1] 
Another example are motorcycles, many motorcycles use rectifiers to convert the AC power that is generated from the alternator to DC voltage that powers the motorcycles electrical system, this is important as motorcycles need the electrical system to power factors such as headlights, horn, speedometer and other accessories necessary to function a motorcycle. The rectifiers used for motorcycles also ensure that the battery stays charged properly which is essential when it comes to starting the motorcycle engine. [2] 
In summary, rectification plays a very important role in various types of automotive vehicles as most-to-all automotive vehicles require batteries, and this ensures batteries can recharge and power electrical systems. Rectifiers allow electrical systems to receive reliable and consistent power supply which is absolutely essential for efficient and safe operation in the vehicles.
[bookmark: _Toc131356300]2.7 Probing Question	
The reason you are not able probe the input of the function generator on once channel whilst probing the rectifiers output on another is because it is grounded and the 2 waves on the channel would short out the rectifier, meaning you will need a dual trace oscilloscope for it to function. If grounded potentials are different to each other this can cause damage to the oscilloscope or the circuit, it may also give incorrect measurements. In this case probing the output of a rectifier and the input of a function generator and they have different grounds will make it difficult to probe them both simultaneously [3].
[bookmark: _Toc131356301]Task 3 
[bookmark: _Toc131356302]3.1 Scope Time Division Calculations 
The capacitor used for this test- 0.22µF
The resistor used for this test- 2K Ohms 
T = R x C 
= 2000 x 0.00000022 = 0.00044
This means 20t = 20 x 0.00044 = 0.0088
= f = 1 / 0.0088 = 113.63Hertz 
[bookmark: _Toc131356303]3.2 Function Generator Output Sine Wave
[image: A screenshot of a computer
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[bookmark: _Toc131356304]3.3 Capacitor Charge and Discharge Wave Marked at Correct Points
[image: A screenshot of a computer
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[bookmark: _Toc131356305]3.4 Basic Capacitor Calculations 
C = T / R 
C = 0.00044 / 2000 = 0.00000022µF
[bookmark: _Toc131356306]3.5 Capacitor Discharge Table 
[image: Graphical user interface, table

Description automatically generated][image: Chart, line chart

Description automatically generated]
This graph portrays to us that as the voltage decreases the time increases so slightly.
[bookmark: _Toc131356307]3.6 Gradient Plot and Calculations 
[image: Graphical user interface, application, table, Excel
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[bookmark: _Toc131356308]3.7 Inaccurate Question
There are several factors that can contribute to differences in capacitor values that are measured and specified, this includes environmental factors, measurement inaccuracies and also manufacturing variability.
Environmental factors can cause differences in capacitance value in different circumstances, for example humidity, vibration, or temperature, if temperature increases the capacitance of the capacitor can decrease in reaction, this leads to different specified and measured values [4]. manufacturing variability is another factor that may cause discrepancies in final values, capacitors are made up of materials like aluminium, tantalum and also ceramic, the way the final capacitance value may vary is because the manufacturing process can introduce variation, there variability can develop from the tolerance span specified by the manufacturers [5]. Aging of the capacitor can also play a role in difference of values this is as over time their capacitance may drift away meaning lower values than specified. 
Capacitance of the capacitor can also be different due to frequency, although capacitors are usually specified at a certain frequency, if the is any change in the frequency this will cause different measured capacitance to the specified value [6].






[bookmark: _Toc131356309]Reference 
[Figure 1] Last Minute Engineers (2022) The full-wave bridge rectifier, Last Minute Engineers. Last Minute Engineers. Available at: https://lastminuteengineers.com/the-full-wave-bridge-rectifier/#google_vignette (Accessed: March 28, 2023). 
[1] Rectifiers / Battery Chargers (2021) JEMA Energy. Available at: https://www.jemaenergy.com/en/producto/rectifiers-battery-chargers/#:~:text=A%20rectifier%20transforms%20alternating%20current,DC%20power%20for%20other%20loads. (Accessed: March 29, 2023). 
[2] Regulators/rectifiers: Motorcycle Products (no date) SHINDENGEN ELECTRIC MFG.CO.,LTD. Available at: https://www.shindengen.com/products/electro/motorcycle/reg/#:~:text=The%20regulators%2Frectifiers%20are%20charging,batteries%20with%20extra%20ACG%20output. (Accessed: March 29, 2023). 
[3] The oscilloscope and the function generator - university of Washington (no date). Available at: https://courses.washington.edu/phys431/scope_ex/scope_ex.pdf (Accessed: March 28, 2023). 

[4] Capacitor life (2021) Con. Available at: https://chemi-con.com/capacitor-life/#:~:text=Environmental%20factors%20include%20temperature%2C%20humidity,and%20charge%2Ddischarge%20duty%20cycle. (Accessed: March 29, 2023). 
[5] By electrocube (no date) Electrocube. Available at: https://www.electrocube.com/pages/capacitors-capacitance-changes-why-technical-bulletin (Accessed: March 30, 2023). 
[6] Effects of AC frequency – radiodetection support (no date). Available at: https://support.radiodetection.com/hc/en-gb/articles/115005573206-Effects-of-AC-Frequency (Accessed: March 30, 2023). 


image4.png
B e

(Qar £Tmo.- ) 205 i emorey - (pote gk~ 3





image5.png
Display Cursor Utilty Help

ntrol Pans

Maximum
Minimum

Output
aH1
Maximum

here to search





image6.png
Control Panel

Messure
Sl i 31.4mv pe

eric:
Maximum
Minimum
to Py Format
Top
Ba:
Middle.
RM
Amplitude

T

Trigger

Time:2.000ms _ Sample Rate: 1hiHz]

CH1 = 1.00V

B cH
Maximum
Minimum
Peakto Pe
Top
Base

v
g
= 15
ABetoBs LR ATUM 0 B





image7.png
Voltage Time  In(V)
1.851 0 0.615726
1.7882 0.000018 0.58121
1.7098 0.00004 0.536376
1.6314 0.00006 0.489439
1.5529 0.000084 0.440124
1.5059 0.000098 0.409391
1.4275 0.00012 0.355925
1.3961 0.000136 0.333683
1.2863 0.00017 0.25177




image8.png
18
16
14
12

Voltage

08
0s
04
02

0

Voltage proportional to Time

0.00002 0.00004 0.00006 0.00008 0.0001 0.00012 0.00014 0.00016 0.00018
Time




image9.png
Voltage Time  In(V) X2-X1  Y2-Y1  Gradient
1.851 0 0.615726

1.7882 0.000018 0.58121 0.000021 -0.03452 -0.03453
1.7098 0.00004 0.536376 0.000021 -0.04483 -0.04485
1.6314 0.00006 0.489439 0.000023 -0.04694 -0.04696
1.5529 0.000084 0.440124 0.000015 -0.04931 -0.04933
1.5059 0.000098 0.409391 0.00002 -0.03073 -0.03075
1.4275 0.00012 0.355925 0.000017 -0.05347 -0.05348
1.3961 0.000136 0.333683 0.000034 -0.02224 -0.0228

1.2863 0.00017 0.25177 -0.00017 -0.08191 -0.08174




image10.png
Ln(v)

07

06

05

04

03

02

01

0

Time Proportional to Ln (V)

0.00002 0.00004 0.00006 0.00008 0.0001 0.00012 0.00014 0.00016 0.00018
Time





image1.png
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png
FEm oo

feuso: stme = 51.7ms.

= 1330

votage = 240





image3.png
Capacitor  Capacitor
Vour charges  discharges

N/





