Math 300: Midterm Exam
Fall 2008

This exam is. closed book and closed notes. You may use a calculator only for basic arlthmetm
You have until 5 minutes before the hour to finish the in-class portion.
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1. True or False. Give a brief justification in each case.

(a) If Ais an m x n matrix with m < n, then Ax = 0 has infinitely many solutions.
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(b) If S is a linearly dependent set of vectors, and S’ is a subset of S, then S’ is also &
“linearly dependent set of vectors. '
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(¢) If A and B are n x n matrices and AB = I,, then BA = I,.
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(d) If T'(x) — Ax is both one‘to-one and onto, then A must be a square matrix..
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(e) If there exists a b such that Ax = b has only one solution, then Ax = 0 has only the
trivial solution. ' ‘
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(f) If A and B are row equivalent square matrices, then det(A) = det{B)
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(g) If A and B are square matrices, then &et(AB),I: det(BA).
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2. Each of the following sentences are mathematically incorrect. They are not false in their
‘intended meaning, rather, they abuse language in some way or another. Correct each sentence
so that each gets its meaning across and makes mathematical sense. -

(a) If Ax = b is consistent for all b ¢ R™, thenﬁw.
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{b) Every linear transformation T': R" > R™ ig-arymatein
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(¢) A transformation T : R* — R™ is one-to-one if and only if it

(d) A consistent system of equations has a unique solution if and only if # has linearly
independent columns. ’ ) ' :
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3. Suppose that T is a linear transformation from R3 — R2. Suppose further that 7(1,0,0) =
(1,2), T(1,0,1) = (8, 14) and that T(1,2, 1) = (12, 20). |

(a) Find the standard matrix for T' and use it to computé T(1,2, 3)
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(b) Is T a one-to-one map? If not, find at least two solutions to T(x) = 0 (You may find all '

solutions if that is easier for you).
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' 4. (a) Find an LU factorization of - :
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{b) Use your decomposition to easily calculate det{A).
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5. Calculate det(A), where
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6. List as many equivalent statements (at least 5, at most 10) to the following statement as you
, - can:
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