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Question 3

‘The Table in Excel file “EE2F06 Q3 Data Set 20217 in the assignment folder of Blackboard shows
daily soil temperature data (taken at 09:00) at depths of 0.1 m, 0.3 m and 1 m for the planet Cygnus
X-1 for the years 2000 to 2005.

) Using Excel, calculate the following values for each year group:
‘The daily average soil temperature for the three measurement depths
The monthly & annual average soil temperature for each measurement depth
‘The monthly & annual minimum soil temperature for each measurement depth
‘The monthly & annual maximu soil temperature for cach measurement depth
120 Marks]

eooe

b) Produce relevant graphs using each of the calculations in part a) including a graph that best shows
the trend of how soil temperature data changes over the S-year period and how temperature
‘measurements differ at different depths.

110 Marks]

Note: please ensure all graphs are suitably annotated with ile, x and y axis label using appropriate
data ranges and graph values.

) Using the data and graphs you have produced in parts ) and b) comment on what the data tells
you and the important trends displayed. Explain the impact of the missing data in your results.
Does it have a significant impact on your findings? Explain how you could replace this missing
information in a way that would be acceptable to academics and engineering professionals.

120 Marks]
[Total: 50 Marks|

End of assignment
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Student Name

MARKS

Question Possible Marks Marks Awarded
Question 1 25
Question 2 25
Question 3 50
Total: 100

Final Mark (%
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Answer ALL questions.

Your submission must be in electronic format (i.e. using MS Word). Formulas must be
written using MS Word Equation editor or similar software tools. Your answers to each
question should show ALL of your working out and reasoning at all times, together with an
explanation of your methods where appropriate.

The marks allocated for the questions are shown in brackets.

The work submitted should be your own, plagiarism and collusion will be penalised in line
with College regulations.
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Quest 1

a) The R - L series circuit shown in Figure I has a Resistor R = /6 Q and an Inductor L =
0.8 H. The DC supply voltage Vs = 48 Volis. The switch SW is closed at time ¢ = 0 and
the initial circuit conditions are specified as:

i=0fort=0

Figure 1

Given the values above and the circuit diagram in Figure I:

i

il

vi.

vii.

Draw the s-Domain equivalent circuit showing all appropriate component values.

[4 marks]
Determine a Laplace Transform expression for the circuit current £(s).
[4 marks]

Determine a Laplace Transform expression for the voltage across the inductor

i(s)-
[4 marks]

Use the Inverse Laplace Transform method to determine an expression for the
circuit current i(1) as a function of time 1.

[4 marks]
Use the Inverse Laplace Transform method to determine an expression for the
inductor voltage i (¢) as a function of time 1.

[4 marks]
Determine the rate of change of the circuit current ? immediately after the

switch SW is closed.
3 marks]

Determine the value of the steady state circuit current.
[2 marks]

[Total 25 marks]|
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) Fourier Series coefficients are given by the equations:

ay

1
3= glrwa

1
a,= ;L f(x)cosnx dx
n=1,2,3 . et

b, = lf f(x)sinnx dx
pul I
n=1 2.3 .etc

i, Use the appropriate equations to show that the Fourier Series of an ODD function f{x) has
NO Cosine terms, i.c. ax coefficients = zero. (Explain all steps and assumptions made.)

[4 marks|
ii.  Use the appropriate equations to show that the b, coefficients are given by:
bu=2/x [} f()sin(nx)dx
(Explain all steps and assumptions made.)

[4 Marks|
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Question 2 (continued)

b) Figure 2 shows a repetitive voltage waveform. The horizontal axis (variable x) represents the
‘waveform angle in radians (i.c. time ¢ has been converted to angle x).

Figure 2
i Write a complete mathematical description for this waveform.
[4 marks]
ii.  Determinethed a,and b,coefficients for the Fourier Series representing this waveform.
2
(Explain all steps and assumptions made.)
16 Marks|
Give the first 4 terms of the Fourier Series representing the waveform.
[4 Marks|

iv.  Use the first 4 terms of this Fourier Series to estimate the magnitude of the voltage for x =
« Radians.

3 Marks|

Note: Marks will be given for a clear step by step presentation of the mathematical methods used to
answer each part of the question.

[Total: 25 Marks|
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