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Linear Algebra— Exam 2 | Name:
MAT 335, Spring 2012 — D. Ivansic Show all your work!

1. (10pts) Ewaluate the determinant by any (efficient) method:

.'._\l -— ! 1
A 35 -1 3519 exqpers =
(l=22 0 5| _ |14 © 5| b = (=) -l o 5
B e T lg 0 o S e
| ) | i

s - - p Lo | _,_I'\'ll

Ixpond B9\ | e e ) e [ |

= A SO B P e R [ )

== 1 " 1 I "
o, L | | e e— o L |

2. (8pts) Let A. B be 4 x 4 matrices so that det A = 3 and det & = 5. Compute the
following, if possible:
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3. (Spts) Let Ax = b be a linear system whose solution is given below (A is a 2 x 3 matrix).
a) Write any two solutions of the system.

b) Draw the solution set (doesn’t have to be accurate, just capture what it looks like).

¢} Write the general solution of the svstem Ax = 0.
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4, (12pts) Determine whether the vectors (1,1,2), (5,4.—1) and (—7,—5,8) are linearly
independent. If they are not. write one as a linear combination of the other two.
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5. (12pts) The matrix A is given below.
a) Find the eigenvalues for the matrix.
b} For each eigenvalue, find & corresponding eigenvector.
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6. (8pts) Let T :R? — R? be the rotation about the origin by =
a) Write the standard matrix of this transformation.
b) Find T'(—1, 6).
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7. (14pts} Write the standard matrices for the following linear transformations.
7T :R® = R3, T reflects in the plane spanned by the vectors e; + e; and es.

é T : R* — R? such that T(e;) = (2,3). T{ez) = (—1,4) and T'(e; +es +e3) = (=3,7).
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8. (10pts) Show that the set of all vectors of form (a,b,0,¢), where 4a +3b—5e =015 a

subspace of R*.
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logical argument or a counterexample.
a) If B is obtained from an n x n matrix A by flipping it around a horizontal center line so

1st and n-th, 2nd and (n — 1)-st, etc. rows exchange places, then det B = det A.

b) If the 2 x 2 matrix A has eigenvalues -2 and 5, then A is invertible.
¢) If T : R?* = R? is a linear operator and T(x) = 0, then x = 0. (Don’t confuse this with

(18pts) Are the following statements true or false? Justify your answer by giving a

the known statement that T(0} = 0.}
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Bonus. {10pts) Let u, v and w be non-zero vectors in R sothat u-v=v-w=u-w =0.
Show that u. v and w are linearly independent. Hint: definition of linear independence.
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