Math 240 – Spring 2005

Midterm Examination
March 9, 2005
All work must be shown in order to receive full credit. Calculators are not allowed.
1 (10pts) Find the 3rd order Taylor polynomials for each of these function around point a=0. (hint: both are very easy, so think before wasting time on differentiation). Do not calculate the remainders.
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2 (12pts) Calculate the 3rd order Taylor polynomial for f(x)=ln x around point a=2, P3(x), and find the formula for the corresponding remainder, R3(x). Use R3(x) to find the maximal error in P3(x) approximation on the interval 1≤x≤3.
3 (8pts) Find the following limit using the first two terms in the Taylor series for function 
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 (do not use L’Hôpital’s rule – this would produce a bad mess):
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4 (12pts) Find the Taylor series for the integral 
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. To do this, find the Taylor series for the integrand,
[image: image6.wmf]cos

x

, about point a=0, using the known Taylor series for cos x. Then, integrate the resulting series. Do not calculate the remainder.

Keep your answer in the form of an infinite sum:
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 (if you aren’t comfortable with the sum notation, find the first 4 terms in I(L), but you will only receive 2/3 of the full credit, which is 8pts). 

5 (24pts) Solve analytically the following difference equations (that is, obtain an expression for yn that depends on n only).
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      b. 
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  c. 
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6 (7pts) Convert the following binary number into a decimal:  11011.101
7 (12pts) Write the code for a Matlab function calculating the factorial of a number (without using the built-in function factorial(n), of course). Make sure your program checks that the argument is a nonnegative integer, and returns a simple error message otherwise (e.g. ‘Error: bad argument’). Likewise, output an error message in case infinity is encountered. (The entire program will not take more than about 9 lines).
8 (15pts) Consider performing the following calculation using Matlab (assume x is positive):
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· Assuming “double precision”, what answer will Matlab give if x is a huge number such as x=1060? Do you think this result is correct?
· How high can x go before the result becomes unreliable, or simply wrong?

· Can we avoid this problem? If yes, how?
· Which of the following calculations has/have a similar problem? (Explain briefly)
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