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MATHEMATICS 3C

11 OCTOBER 2005 15T MIDTERM EXAM DR. N. KEVLAHAN
Duration of Exam: 50 minutes Please show all work and calculations
[2] 1. (») How many linearly independent eigenvectors does an (n x n) self-adjoint matrix
have?
(2] (b) Show that if A ig orthogonal then det(A4) = +1. [Hint: consider det(AAT))
(4] (») Show that the eigenvalues of a unitary matrix U have absolute value 1. [Hint:

consider (Uz, Uz).]

4] 2. (n) Show that {1,¢ — 1} is a basis for the vector space P! (polynomials of degree
P

<1).
[2] (1) Show that the function £(f) = 2df/dt is a linear operator.
4] () Find the matrix of the linear operator in (b) with respect to the basis in (a).
(2] () Use the matrix from (c¢) to apply the linear operator to the vector 3 + 2t.

[4) 3. (u) When is the general (2 x 2) matrix A = { ‘Z 3 ] invertible?

[2) (b) Consider the following linear system:

2alln]-4)

Does it have a unique solution (why or why not)?

[4] (¢) Consider the following three vectors in R*,

HisH

Are these vectors linearly independent (why or why not)? [Hint: use the deter-
minant.]
Total: 30

THE END
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