BASIC MATHEMATICS — Ph.D. Qualifying Exam Fall 2006
Problem 1 (10 pts)

Suppose A is 2x2 matrix that has the following properties:
e A is real and symmetric

e The vector v; = { } is an eigenvector of A with eigenvalue of \; =5
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e The determinant of A is 50

Based on the information given above, determine the matrix A.

Problem 2 (10 pts)

Consider the figure-eight curve in the x-y plane described by the parametric equation:

r(0) = acos’f, 0<6<2r

)

Determine the total path length of this curve.

Hint: You may find the following indefinite integral helpful:
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