MATH 520 - PRACTICE PROBLEMS FOR MIDTERM I

For FuLL CREDIT, SHOW ALL WORK
NoO CALCULATORS
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. Find an orthonormal basis for the space spanned by the vectors
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Let A be the matrix with these vectors as columns. Factor A = QR.

. For what values of ¢ does the following system have a solution?
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. What is the dimension of the space of 2 x 2 symmetric matrices? Give a basis for this
vector space.

Let vy = (1,2,0,1),vo = (1,1,1,1), v3 = (2,3,1,0).

(a) Find a vector in R* that is perpendicular to vy, vy, and vs.

(b) For which values of ¢ is the 4 x 4 matrix whose columns are vq, vy, v3, and
(1,—1,¢,0) invertible?

. Let A be a 5 x 4 matrix.

(a) Let vi, vy, v3 be vectors in R%. By the definition of linear independence, what
does it mean for the vectors Av;, Avy, and Avs in R to be linearly independent?

(b) Suppose now that N(A) = 0 and that vy, vy, and vy are linearly independent
vectors in R*. Show that Avy, Avy.and Avs are linearly independent vectors in
RS,



