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Coursework Submission Requirements
A paper copy of your work for this coursework must be submitted to the CMS Office before the office closes on the Deadline Date of Monday 16/03/2009. 

· You must submit your coursework with a bar-coded coursework header that YOU MUST PRINT YOURSELF. These can be found at http://banner.gre.ac.uk/. You will be asked to enter your Bannerweb ID and PIN. Just follow the instructions there and print the resulting header sheet for this assessment item and submit it with your coursework. 

· Remember to keep your coursework receipt. 


Coursework Regulations 
1. If no submissions were made before the deadline, coursework submitted up to two weeks late that meets the criteria for a pass will be treated as a referral.  It will be subject to university regulations for referral work.
  

2. If you have Extenuating Circumstances you may submit your coursework up to two weeks after the published deadline without penalty but this is subject to acceptance of your claim by the School Extenuating Circumstances Panel. If your claim is rejected then your work will be subject to paragraph 1 above.
  

3. Coursework submitted more than two weeks late will be given feedback but a grade of zero will be awarded regardless of any extenuating circumstances. However, if your Extenuating Circumstances claim is accepted then the Extenuating Circumstances Panel will recommend to the Progression and Award Board that you be permitted to retake a different item of assessment at a future assessment point. 
  

4. Do not ask the lecturers for extensions to published deadlines - they are not authorised to award an extension. 
  

5. All courseworks must be submitted as above. Under no circumstances can they be accepted by School academic staff.

Coursework will only be returned by the above Return Date if the coursework is submitted on time and is submitted in accordance with the specification provided.  
Please refer to the University website for further detail regarding the University Academic Regulations concerning Extenuating Circumstances claims. 



Detailed Specification / Deliverables
· Your written solutions should be submitted, securely fastened to the coursework header sheet (printed out from BannerWeb), to the CMS School Office during normal working hours (9am-5pm), on or before Monday 16th March, 2009.

· You do not need to upload the written solutions.
· The Excel worksheets should be printed out and handed in with the written solutions where requested.The Excel worksheets should also be included in a zip file and uploaded on the coursework page for the course before midnight on Monday 16th March, 2009.

· Before you upload the zip file you will be asked to upload a PDF file. You should create a Word document, listing the files contained in the zip file, then convert it to PDF  (e.g. in Microsoft Office 2007 using "Save As .. PDF" – more details are on the CMS IT Support pages) and upload that file.
· Floppy disks should not be handed in with the coursework and will not be marked.
1.
The following equation represents the dependent variable 
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subject to


[image: image3.wmf]2

0

)

2

(

)

,

0

(

2

0

)

1

(

)

,

2

(

2

0

0

)

0

,

(

2

0

0

)

2

,

(

2

£

£

+

=

£

£

-

=

<

<

=

¶

¶

<

<

=

¶

¶

y

y

y

y

u

y

y

y

u

x

x

y

u

x

x

y

u


a) Using central difference formulas to approximate the derivative boundary conditions, and a spacing of (x = 0.25, (y = 0.5, write the finite difference equations at the points with (x,y) values (1,1), (1, 0), (1.75, 0).

[10 marks]

b) Use the Jacobi iterative method implemented in Excel to calculate the values of 
[image: image4.wmf])
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 over the domain. Provide a suitable graph in Excel to show the solution and print out a hardcopy of the converged values.
[10 marks]

c) The solution could be improved both in terms of efficiency and accuracy. Describe, with reasons, what steps you could take to:

i) reduce the amount of computation required;

ii) ensure that the solution converged more rapidly;

iii) make the solution more accurate.
[15 marks]

Print out a hardcopy of the excel worksheet and hand it in with your solutions.

Include the Excel worksheet in the zip file that you upload on the coursework page.

2.
A liquid is placed in a tank and allowed to evaporate into the atmosphere over time.
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The concentration of the evaporated liquid in the air, u, is a function of both time, t, and distance, x, from the rim of the tank, where the total distance from the surface of the liquid to the rim is 1 metre. The concentration is given by the parabolic partial differential equation:
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a) Using the explicit scheme for parabolic equations, implemented in Excel, calculate the concentration with (x = 0.2m and (t = 0.01 hours for 10 time steps. Provide a suitable graph in Excel to show the solution and print out a hardcopy.
[5 marks]

b) Now modify your Excel model to calculate the concentration in the air with (x = 0.2m and (t = 0.02 hours. What behaviour do you see in the solution and why does it occur? Provide a suitable graph in Excel of the solution and print out a hardcopy.

[5 marks]

c) Explain, in your own words, and in sentences rather than bullet points, the difference between explicit and implicit schemes and state, without proof, what advantages could be expected by using an implicit scheme for this problem.
[5 marks]

d) Using the implicit scheme implemented in Excel, calculate the concentration with (x = 0.2m and (t = 0.02 hours for 10 time steps. Provide a suitable graph in Excel to show the converged solution and print out a hardcopy.

[10 marks]
e) Given that the implicit scheme works for  (t = 0.02 hours, and that the solution now predicts over a period of 0.2 hours (12 minutes), what is the reason for not increasing  (t to, say, 0.1 hours to get predictions for an hour.
[10 marks]

Print out a hardcopy of the excel worksheet and hand it in with your solutions.

Include the Excel worksheet in the zip file that you upload on the coursework page.

3.
The following equation represents the dependent variable 
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subject to initial conditions 
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and boundary conditions
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a) Using central difference formulas to approximate the partial differentials in the hyperbolic equation show that 


where

[4 marks]

b) Using central difference formulas to approximate the derivative boundary condition, and a spacing of (x = 0.1, (t = 0.05, write the finite difference equations at the points with (x,t) values (0.5,0.05), (0.5, 0.1).

[6 marks]

c) Implement the scheme in Excel to calculate the values of 
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 over the domain. Provide a suitable graph in Excel to show the solution at t=1 and print out a hardcopy of the associated values. 
[20 marks]

Print out a hardcopy of the excel worksheet and hand it in with your solutions.

Include the Excel worksheet in the zip file that you upload on the coursework page.
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