MATH 325 Midterm Exam 10/16/24 12:00-1:40 p.m.

Show complete work—that is, all the steps needed to completely justify your answer. Simplify
your answers as much as possible.

1. Consider the following system of equations.

201 — 3x9 — Txz3 + bry + 225 = -2
T 209 — 4dx3 + 3r4 + x5 -2
2$1 — 41’3 + 2(L’4 + s = 3

(a) Compute the general solution to this system. Make sure to identify basic and free
variables.

(b) Write down one specific solution to this system.
(c) Let

2 =3 =7 5 2
A=1]1 -2 —4 3 1
2 0 -4 21

What is the rank of A and what is the dimension of the kernel of A? Explain.
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2. Let
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(a) Is B invertible? Is C invertible? Explain.
(b) Compute the inverse(s) of B and of C| if they exist.
(c¢) Find a basis for the kernel of B.
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3. Let P® be the vector space of all polynomials over R of degree < 2.

(a) What is the dimension of P®? (No justification necessary.)

(b) Determine whether z—1, —z?+1, and —3z?+3x are linearly independent. Justify
your answer.

(c) Determine whether z —1, —2?+ 1, and —3z% + 3z span P®@ . Justify your answer.
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4. (a) Give a basis for the vector space of all symmetric 3 x 3 matrices and deduce its

dimension.

(b) Let A be an m x n matrix. Show that AA”T is symmetric. (Hint: use the rules of
transposition.)

(¢) True or false: if A and B are both symmetric n x n matrices, then AB is also
symmetric. Either give a proof or give a counterexample.
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