Matrix Theory — Exam 1 Name: =24 (Ues

MAT 335, Spring 2026 — D. Ivansgié Show all your work!
1. (12pts) For the matrices A, B and C find the following expressions, if they are defined:
a) BA+C b) AB c) 2CB+ B
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2. (8pts) The solution of a linear system in four variables is given below in vector form.

a) Write a system of equations in usual form (variables left, constants right) that has this
solution. (Don't do much - simply reverse the last step in the process of solving a system.)
b) Write the augmented matrix of the system.
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3. (8pts) If Ay is the 2 x 2 rotation matrix for a counterclockwise rotation around the origin
by angle 0, show that Az Az = J‘lﬁ?r using actual numbers in the matrices.
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4. (14pts) A system of linear equations is given below.

a) Use the Gaussian elimination to solve the system.

b) Write the solution in vector form.
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6. (12pts) Below is the augmented matrix of a system of linear equations. Determine the
coefficient ¢ for which the system has:  a) no solutions, b) one solution, «¢) infinitely
many solutions. (Note: no row operations are needed.)
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7. (6pts) Find the elementary matrix E so that FA = B.
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8. (12pts) Consider the vectors 3. B 1| B
—1 =b 1

a) Do they span R3?
b) If not, which of the vectors can be removed so that the remaining two have the same span
as the original three?



9. (18pts) Are the following statements true or false? Justify yvour answer by giving a
logical argument or a counterexample,

a) If a is in Span{u, v}, then v is in Span{u, a}.

b) A 2 x 3 matrix can have rank equal to 0, 1, 2, or 3.

¢) For 2 x 2 matrices A and B, where A is diagonal, AB = BA.
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Bonus. (10pts) Show: if ¢ # 0, then Span{u, v} = Span{u,u + ev}.
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