Mat 320 — Fall 2013 —Exam3

-5
Instructor: Dr. Francesco Strazzullo Name %U Y

I certify that I did not receive third party help in completing this test (sign)

Instructions. Technology is allowed on this exam, unless specifically limited. Each problem is worth 10 points, except

number 7. When using technology describe which commands (or keys typed) you used or print out and attach your
worksheet.

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1) Let H = {a + bx? + cx* € P, : a = —c} be a subset of the real vector space of polynomials of degree at most 4. If
H is a subspace of P, then provide one of its bases, otherwise show which property of subspaces H does not satisfy.
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2)Let € = {[0 1] , [2 "61] . [g } } be a subset of the real vector space of the 2-by-2 matrices M, .

(a) Use the standard basis £ = {[3 g] [0' 1] [0 0] [8 0 } to prove that C is linearly independent (Hint:

for cach C; € C consider the vector of components (or coordmate vector) [C;]¢.)
(b) Use part (a) to extend C to a basis for M, .
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3) Consider two bases B = {[ﬂ , [_ﬂ} and € = {[é] , [_(1)]} of R?. Find the change-of-coordinates matrix from B to

€ and use it to compute [x]z and [x]- for x = [3]
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4) Consider two bases B = {b4, b5} and € = {cy, ¢,} of areal vector space V such that
b]_ =C€;— 3C2 and bz = —2('-'1 + 7C2.

Suppose that i vector in ¥ sch that ¥ = 2By + by, that i [lp = [2]. Find [4].
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5) Evaluate the determinant of A = !

N O

finally using technology.
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] Determine if P or Q diagonalize A. What is the relation
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1 -1 0
7) Consider the matrix A = [0 3 2}. Each part is worth 10 points.

1+:v3 LT
(a)Is

11 \/5} an eigenvector of 47 Determine its corresponding eigenvalue, if it is an eigenvector.

0
(b) Determine a basis for the eigenspace for the eigenvalue 4. = 3 of 4.
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1 05 -3
8) Compute the characteristic polynomial and then solve the characteristic equation for 4 = [g 5 g é].You can
100 2
use technology only to check your results.
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6 0 0
9) Find the eigenvalues and a basis of eigenvectors for the matrix A = |—-4 4 2], then check your result by
2 15
diagonalizing 4.
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