Question 1 (10 points). Determine the values of h for which the following vectors are linearly depen-
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Question 2 (12 points). Let
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a. Reduce A to an Echelon form.
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b. Compute det(A4). Is 4 invertible? Hint: Use Echelon form of A to compute det(A).
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c. Let T be the linear transformation 7'(x) = Ax. Is T one-to-one? Justify your answer.
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d. Find a basis for column space ColA.
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Question 3 (10 points). Let L = Span{ [_11]} be a line in B2, Let P : R% — R2 be the reflection
about the line L,

P(x) =x - 2x*
where x = x — proj LX
a. Show that P is a linear transformation.
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b. Find the standard matrix for .
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c. Find the eigenvalues and corresponding eigenvectors for the matrix in part b.
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Question 4 (10 points). Suppose for the matrix A we know det(A—XI) = A3(3=A)(4+M\)(T+A)(18—N)
a. Find all possible values of rank A.
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b. Answer the same question as in part a. under the further assumption that A is diagonalizable.
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Question 5 (10 points). Let
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a. Find the eigenvalues of A.
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b. Is A diagonalizable? If so find an invertible matrix P and a diagonal matrix D such that A =
PDP™L.
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c. Compute P! in part b.
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Question 6 (10 points). Find an orthonormal basis for Col A, where
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Question 7 (10 points). Given vectors

-l

find the orthogonal projection of a onto Span{b, c}.
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Question 8 (10 points). Suppose that a data set consists of points {—2,6), (=1, 3), (0,0), (1,0) and
(2,1) on the wy-plane. Determine the parabola
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that best models the relation between the z and y coordinates of these sample values. Hint: Compute
a least-squares solution for Ax = b, where
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Question 9 (18 points). True or false? Justify your answer

a. If v and w are two eigenvectors for the matrix A then 2v + 3w must also be an eigenvector for A.
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b. Every real 2 x 2 matrix with complex eigenvalues with non-zero imaginary part is similar to a matrix
of rotation around the origin by some angle 4.
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c. A linear transformation 7 : B2 — R! is never onto.
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d. A 4 x 4 real matrix always has at least one real eigenvalue.
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e. If two n x n matrices A and B have the same characteristic polynomials then they are similar.
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