
3. (35)

(a) Consider a right triangle with hypotenuse of length h and sides of length a and
b. What is the relationship between a, b, and h?

(b) Write a Matlab function that takes lengths a and b of a right triangle as input
and outputs the acute angle, in radians, that a makes with the hypothenuse.

(c) Write the same function but returning the angle in degrees instead of radians.
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2. (32)

(a) The Taylor series expansion for sin
−1(x) is

sin
−1(x) = x +

x
3

2 · 3
+

3x5

2 · 4 · 5
+

3 · 5x7

2 · 4 · 6 · 7
+

3 · 5 · 7x9

2 · 4 · 6 · 8 · 9
. . .

How would you use this to calculate a close approximation to the number π?

(b) Write a Matlab function to do this.

3



(c) Assume the same input file format as before. Modify the program you wrote
above so that it finds the number in the list that is closest to a smaller integer
and outputs the number and the closest, smaller integer as a list of two elements.
Write the program below.
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20-ENFD-112-00x Programming Fund. Spring, 2007 John Franco

Solutions to Midterm Exam

Print name: Signature:

Instructions: Print you name clearly and sign above. Papers without a name or a signature
will not be graded. Answer all questions. Partial credit is considered if you state what you
would do with an intermediate result if you were able to derive it.

1. (33)

(a) You are given a list of numbers spanning 100 pages of paper, 500 numbers per
page. There is no order to the numbers and some numbers may be duplicated
in the list. State clearly and concisely (no unnecessary sentences and/or phrases
should be used) how you would determine the largest number which is no greater
than any of the numbers in the list (this is, the smallest number in the list). Use
only the space provided below this line and make sure what you write is readable
by a person with questionable eyesight.

(b) Write a Matlab function that finds the smallest number in a list. Suppose the list
is to be given as a file of two lines: the first line contains the number of numbers
in the list and the second line consists of all the numbers in the list separated by
blanks. For example, the file, call it file.dat, might look like this:
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67 22 12 43 99 26 11 16 9 10 112 101 33 71 10 88

The argument list of the function consists only of a file name (as a string)
and the number found is returned as the value of the function. For example:
find min(’file.dat’); returns 9.
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