Second year BA/BEd Maple examination, 30th April 2002


ST. PATRICK’S COLLEGE, DUBLIN

(A College of Dublin City University)

Second Year University Examinations for the B.Ed. Degree
Mathematics–Maple Examination (15% of course grade), 30th April 2002     

Attempt all parts of the (only) question, Q1  

NOTES and INSTRUCTIONS

Save all your work in your network space as 2yr2002.mws, and before the end of the exam resave your work on to the supplied floppy disc. It is YOUR RESPONSIBILITY to CHECK that your work has been saved on to the supplied floppy disc BEFORE you hand it up at the end of the exam.

It is recommended that you save your work as often as possible, and certainly before you execute any command whose execution may result in time problems.

If you experience any unusual behaviour with your computer then you must draw our attention to it immediately.

At the end of the exam you must hand up this exam paper and your disc.

Student Details

Name (BLOCK CAPITALS):
Q1
(a)
Use Maple to find the sum of all of the factors of 33550336.

Write here. The sum of all of the factors of 33550336 is _____________.

Is 33550336 abundant, deficient, perfect?

Write here. 33550336 is ____________.



(b)
Write a Maple procedure which will compute all abundant numbers
            between any two given whole numbers, and use that procedure to find all
            abundant numbers between 490 and 500.

     Write here. The abundant numbers between 490 and 500 are:

                      ____________________________________    

(c)
Write a Maple procedure which will compute how many deficient numbers
             there are between any two given whole numbers, and use that procedure
             to find how many deficient numbers there are between 400 and 500.

      Write here. There are ___ deficient numbers between 400 and 500.

(d) 
Write here. 500! has ______ digits, and 
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 has ______ digits.

     Write here. The gcd of 500! and 
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is _____ .



(e)
Find all solutions of the congruence
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                         Write here. The solutions of the congruence 
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are:
                                                ____________________________________ 



(f) (i)
How many digits does 
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 have? Show that n passes the Fermat-               Lucas test to the bases 2, 3 and 5. Use Maple’s isprime command to determine n’s status.

(ii)
How many digits does
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 have? Show that m passes the Fermat-
            Lucas test to the base 2, but fails it to the base 3. 

      What does that tell you about m?


(g) (i)
Write a Maple program for calculating the first 10 terms of the Lucas-
            Lehmer sequence. How many digits does the10th term have?


                         Write here: The 10th term of the Lucas-Lehmer sequence has ____ digits.

(ii)
Perform Maple calculations, using the Lucas-Lehmer test, to show that 
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is composite, and that 
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is prime.

________________________
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